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LIIOSICHUTEJIBHAS 3AITUCKA

IIpu pa3zpa®oTke HaHHOM MHpOrpaMMbl TEOPETHUYECKYIO OCHOBY JUIsl ONpEAEIeHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buosnorus» cocTaBUiIu:
KOHIIeNTyalbHble MoJ0keHus CraHaapTa O B3aMMOOOYCIOBIEHHOCTH LENeH, COJepiKaHUs,
pe3ynbTaToB OOydYeHUss U TPEeOOBaHMWU K YPOBHIO MOATOTOBKH BBHIMTYCKHHUKOB, TOJOXEHHUS 00
o0ImMX LeNsIX M IPUHIMIAX, XAPaKTEpU3YIOLIUX COBpeMeHHoe cocTosiHue cucteMbl COO B
Poccuiickoit ®Denepanuu, a Takke MOJOXKEHHS O Ccrenuduke OWonoruu, €€ 3HAYCHUU B
[IO3HAHUU JKUBOM MpPUPOJBl U OO0ECIEYEHUU CYIIECTBOBAHUS YEIOBEYECKOrO OOIIECTBa.
CornacHo Ha3BaHHBIM IOJIOKEHHSIM ONPEACICHBl OCHOBHBIE (YHKIIMM MporpaMmbl U €€
cTpykrypa. IIporpamma na€r mnpeacraBieHue O LelsX, o0 oOmel crpareruu oOydyeHHMs,
BOCIIUTAaHUSI M PA3BUTHS OOyYaloIIUXCA CpencTBaMu ydeOHoro mnpeamera «buomorusy;
onpenenser 00sA3aTeIbHOE IPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue Io
pazzienam/TemMaM,  IOCIEAOBAaTENbHOCTh  M3YyUeHHs y4eOHOro Martepuana ¢ yu€ToM
MEXIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTMKM OO0pa30oBaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsa. B mporpamme Takxke yduTeiBaroTcs TpeGoBaHuUs K
IUIAHUPYEMbIM JINYHOCTHBIM, METAalpeIMETHbIM M IMpPEAMETHBIM pe3yibTaraM oOOydeHHs B
(GOpMHpPOBAHUN OCHOBHBIX BHIOB y4eOHO-ITO3HABATEIHHON AEATEIHHOCTH/YU4EOHBIX NEHCTBHIA
00yYaroIuxcst M0 OCBOEHUIO COAEP KaHUs OMOJIOrMUecKoro 00pa3oBaHusl.

B nporpamme yuebHoro mpeamera «buonorus» (10—11 kmaccel, 6a30BbIii ypOBEHD)
peaan30BaH NPUHLMII [PEEMCTBEHHOCTH B H3y4eHUM Ouonoruu, Onarojaps 4yeMmy B HeH
[IPOCMATPUBAETCS HAINPABICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMUPOBAHHUEM
€CTECTBEHHO-HAYYHOI'0 MHMPOBO33PEHMSI, LIEHHOCTHBIX OPUEHTALMH JIMYHOCTHU, YKOJOTHYECKOrO
MBIIUICHHS, TPEACTABICHUNA O 3I0pOBOM o00pa3e KH3HH U OEpeXHBIM OTHOIICHHEM K
OKpy’Karoliel npupoaHoit cpezne. IlosTomy Hapsaay ¢ n3ydeHuem oOIeOnOIOrMUeCKUX TEOpHil,
a TaKkKe 3HAHUM O CTPOCHUM MKHUBBIX CHCTEM pA3HOIO paHra M CYLUIHOCTH OCHOBHBIX
IOPOTEKAOIMX B HUX IHPOIECCOB, B IpOrpaMMe YJEJeHO BHHMAaHUE HCIOJIb30BAHUIO
MOJYYCHHBIX 3HAHUHA B IMOBCEIHEBHOW XHM3HM JUISA PEIICHUS MPUKIATHBIX 33a/1a4, B TOM YHCIIE:
OpoQWIAKTUKA  HACJIEACTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa,  MEAMKO-TEHETHYECKOIro
KOHCYJIbTUPOBaHHS, 0OOCHOBAHHUS SKOJOTHUECKH LIEIeCO00Pa3HOTO MOBEICHHS B OKPYKAIOIIEH
HOPUPOJHON cpelie, aHalIM3a BIMAHUSA XO3SMCTBEHHOM JESITEIbHOCTH 4YEIOBEKAa HAa COCTOSIHHUE
OPUPOIHBIX M  HCKYCCTBEHHBIX OKOCHCTEM. YCHJICHHE BHHUMAaHUS K  TPHKIATHON
HalpaBJIeHHOCTH y4yeOHoro mpeamera «buonorus» NPOJUKTOBAHO  HEOOXOAUMOCTBIO
oOecrnieueHrs yCIOBHUM Ui pelIeHHs] OHOM U3 aKTyallbHbIX 337a4 IIKOJIbHOIO OMOJIOrHYECKOTo
o0Opa3oBaHus, KOTOpas mHpexanonaraer (QOpMHpPOBaHHE Yy OOYHYAIOLIMXCS CIIOCOOHOCTU
aJanTUPOBAThCS K U3MEHEHMSIM IMHAMUYHO Pa3BUBAIOLIETOCS] COBPEMEHHOIO MUpA.

O0mas xapakrepucTnka yuedHoro npeamera «bnonorus»

VYueOubiii npeamer «buonorus» B cpenHeM o0meM 00pa30BaHUU 3aHHMAET BAXKHOE
Mmecto. OH obOecrieunBaeT (GOpMUPOBAHHUE Y 00YUAIOIIUXCS MPEACTAaBICHUN O HayYHOH KapTHHE
MUpa; paclupsieT U 0000I1IaeT 3HaHUS O KUBOHM MpHUpPOAE, €€ OTIMYUTEIbHBIX NMPU3HAKAX —
YPOBHEBOI OpraHu3alMiM M SBOJIIOLMHU; CO3/aET YCJIOBUS MJIS: MO3HAHUSA 3aKOHOB >KUBOM
IpUPObI, hopmuposanus GyHKINOHAIBHON I'PaMOTHOCTH, HABbIKOE 30POBOT0 M 0€30I1aCHOI0
o0Opa3a >KHM3HM, SKOJIOTMYECKOTO MBIIUIEHHS, [IEHHOCTHOTO OTHOLIEHMs K >KUBOW MpHUpOnE U
YeJI0BEKY.

Bonbmioe 3HadeHue yueOHbIM npeameT «bBHOJOTHs» HMEeT Takke Uil pelieHUs
BOCIHUTATEIbHBIX M Pa3BUBAIONIMX 3a/lad CpeAHero o0miero oOpa3oBaHUs, COLMAIN3ALUU
oOyyaromuxcs. M3ydeHue Ouonoruu  obecrieunBaeT  yciaoBus Uit (OPMHPOBAHUSA
UHTEJUICKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX ¥ HWH(QOPMAIMOHHBIX HABBIKOB, JCTETHUECKOU
KYJIBTYpBl, CIOCOOCTBYET MHTErpallii OMOJOTMUYECKHX 3HAHUHM C MPEACTaBICHUSMHU U3 JPYTUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PM3WKH, XMMUU ¥ reorpadun. HazBaHHBIE TONOXKEHUS O
npeJHa3sHauYeHUH Yy4eOHOro mnpenMeTra «bBHOJOTHS» COCTaBWIM OCHOBY Ul OINpeAeTIeHHUs
MOJIXOJ0OB K OTOOpPY M CTPYKTYpUPOBAHHIO €ro COJEp)KaHus, MPEJICTaBICHHOrO B JaHHOU
nporpaMMe.



OTt60p conmepkanus yuyeOHOTO TIpeameTa «buomorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUHI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM 00YYAIOIIHUECs JOJIKHBI
OCBOHTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLeH MNPUPOAHON cpele, BOCTpEeOOBAaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUYECKOU JAesTeibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHUs, KOTOpble CIyKaT OCHOBOM [yl  (OpMUPOBaHUS
IPEJICTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JUYHOCTH, CIOCOOCTBYIOUINX F'YyMaHU3AIMHU OMOJIOTUYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHUE COJEpXaHUs y4eOHOTO Marepuana B MPOrpaMMe OCYIIECTBICHO C
y4€TOM MPUOPUTETHOIO 3HAYCHUS 3HAHUM 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX KMBOW IPUPOJIBI,
0 e ypOBHEBOH OpraHM3aldd M ABOJIOIHMH. B COOTBETCTBHU C 3TUM B CTPYKType y4eOHOTO
npeamera «buosorus» BhIAEIECHBI CIEAYIONINE COAEepKATEIbHbIE IMHUU: «bHOIOrnsa Kak Hayka.
Metonpl HayuHOro mnosHaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusm Kak
Ouosnoruueckas cuctema», «CucremMa W MHOrooOpasue OpraHHYECKOro MHpay, «IBOJIOLUS
YKUBOM NMPUPOABI», «IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

esn n3yvyenusi yueoHoro npeamera «buosiorus»

Lenp m3ydenus ydeOHoro mpenmera «buosiorus» Ha 0a30BOM YpOBHE — OBIJIAJICHHE
0o0y4JaromMMHUCS 3HAHUSIMH O CTPYKTYPHO(MYHKIIMOHATLHOW OpraHU3alMi KHUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JCHCTBUN B
OTHOIIEHUU 0O0BEKTOB )KMUBOW MIPUPOJIBI U PEIICHUS PA3IIUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTmkeHne menu u3ydeHus ydyeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIIMUX 3a0ay:

— OCBOEHHME OOYyYaIOUIUMUCS CUCTEMBbl 3HAHMM O OMOJIOTMYECKUX TEOPHSX, YUYEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXallUX OCHOBOH Uisi (OpMHUpPOBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAyYHOM KapTHMHE MHUpPA; O METOJAaX HAayyHOro IO3HAHUS;
CTPOEHUH, MHOTOOOpa3HMH U OCOOEHHOCTSIX J>KMBBIX CHCTEM pPa3HOTO YPOBHS OpraHu3allii,
BBIJIAIOIIUXCSI OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

— ¢opmupoBaHue y 00y4aroluXcsi MO3HABATEIbHBIX, HHTEIICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B IpolLIecCe aHAINM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISJIOB,
UJEeH U MOJIX0/I0B K U3YUEHHUIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3aLIUY;

— CTaHOBJIEHHE y oOydaromuxcsi oOmeil KynbTypbl, (QYHKIHOHAIBHON I'PaMOTHOCTH,
pasBUTHE YMEHUH OOBSACHATH M OLIEHUBAThH SIBICHUS OKPYXKAIOIIETO0 MUpPA >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX NIPU U3y4YEeHUN OHUOJIOTHH;

— (hopMupoBaHue y 00yyaromuxcs yMEHUI WILTIOCTPUPOBATh 3HAUYCHHE OMOIOIHYECKHX
3HAHUW B TPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

— BOCHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM >KMBOW MPHUPOJIBI,
HE00XO0IMMOCTH OEpEXHOT0 OTHOLIEHUS K HeH, COOMIOIEHUS] ITUYECKUX HOPM IIPH MPOBEICHUN
OMOJOTUYECKUX UCCIIEJOBAaHUI;

— OCO3HAaHHE LIEHHOCTH OMOJIOTMYECKMX 3HAaHUM JUId TOBBIICHHUS  YPOBHS
HKOJIOTMYECKOM KYIbTYpPHL, A1 (POPMUPOBAHMSI HAYUHOTO MUPOBO33PEHUS;

— NpUMEHEHHe NPUOOPETEHHBIX 3HAHUN U YMEHUH B NMOBCEIHEBHOW JKU3HU AJIS OLIEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3/10pOBbI0; 0OOCHOBAaHHUE U COOJIIOJIEHHE MEP MTPOPHIAKTUKY 3a00JIeBaHUI.

Mecrto yuyedHoro npeamera «buosiorus» B yueOHOM IJ1aHe

B cucreme cpennero obuiero oopasosanus «buonorusy», nzyuaemas Ha 6a30BOM YpOBHE,
ABIIETCS  00S3aTelNbHBIM  Y4YEOHBIM MPEAMETOM, BXOASIIMM B COCTaB MPEIMETHOM
oOpa3zoBatenbHON o0Onactu «EcTecTBeHHBbIE HayKW». Y4eOHBIM IUTAHOM Ha €€ H3yueHHe
oTBeZiIcHO 68 ydeOHbIX YacoB, mo 1 wacy B Heaemo B 10 m 11 kmaccaX COOTBETCTBEHHO.
[IpenycMOTpEeHHBI TNPH 3TOM pe3epB CBOOOJHOIO Y4eOHOrO BPEMEHHU HCHOJIb3YeTCs s
MOBTOPEHMS U 3aKPETJICHUS] MaTepHalia, a Takke peeKCchu.



2. COAEP) KAHUE YYEBHOI'O NTPEIMETA «BHOJIOT' USI»
10 kaace
1 4 B Henento, Bcero 34 4, u3 HUX | 4 — pe3epBHOE Bpemst
Tema 1. buoJsiorusi kak Hayka (2 4)

Bbuonorus kak Hayka. CBsi3b OMONIOTHH C OOLICCTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTeCTBEHHBIMU HayKaMu, (Quiocodueil, 3THKOW, 3CTeTUKONW u mpaBoM. Ponp Ouonoruu B
(dbopMHpOBaHNUN COBPEMEHHOW HaYy4YHOH KapTHHBI Mupa. CuctemMa OMONIOTUYECKUX HAYK.

MeTo/1p1 TO3HAHUS )KUBOU MIPUPOIBI (HA0II0IeHUE, SKCIIEPUMEHT, OITUCaHKEe, U3MEPEHHE,
KJIacCU(UKAIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

Topmpemur: . lapsun, I'. Mengens, H. K. Konbsuos, Ix. Yorcon u ®@. Kpuk.

Tabauysl u cxemovl: «MeTObI TO3HAHUS )KUBON TPUPOIBIY.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

Ilpakmuueckas paboma Ne [. «Vcnonb30BaHHWE pa3INMYHBIX METOJOB IMPU HU3YyYECHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucteMbl 1 uxX opranu3anus (1 4)

XKussie cuctembl (OMOCHCTEMBI) Kak MpeAMeT H3ydeHus Ouojorud. OTIHYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IBI.

CgoiictBa OuocucteM W UX pa3sHoOOpa3ue. YPOBHM OpraHu3alid OHOCHCTEM:

MOJICKYJISIPHBIH, ~ OpPraHOMJAHO-KJIETOYHBIM,  OpPraHM3MEHHBIH,  MOMYJALUOHHO-BUOBOM,
HKOCUCTEMHBIH (0MOreo1eHOTHYECKHI), OMOChEepHBbIi.
JdeMoHcTpanum:

Tabauysr u cxemovl: «OCHOBHbBIE PU3HAKY JKU3HW», «Y POBHU OpraHU3aLH KUBOU IPUPOJIBD».
Obopyoosanue: moaens monekyinsl JJHK.
Tema 3. XuMHnuyecKuii coCTaB U CTPpOeHHE KJIETKH (8 1)

XUMHUECKUH ~ cocTaB  KJIETKU.  XMMHYECKME  DJIEMEHTBI:  MAaKpOXJEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMU BOJBl M MUHEpalbHBIX BeIIeCTB B KieTke. lloanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoeHue OelIKOB. AMHUHOKHCIOTBI ~ — MOHOMEphI OEJKOB.
He3zameHnuMble ¥ 3aMeHMMblE aMUHOKHCIOTHI. AMHUHOKHCIOTHBIN COCTaB. YPOBHHU CTPYKTYpPBI
0enKoBOM MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAas W YETBEPTUYHAS CTPYKTYpa).
Xumudeckue cBoicTBa 0eKkoB. bruonorndyeckue QpyHKIINU OEIKOB.

depMeHThl — OuoJoruueckue karaausaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTP,
cyoctparHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otninuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a M J1€30KCHpu0O03a), Arcaxapuibl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmal, TIJIMKOTeH, LeJUloj03a). buomorndeckue
(GYHKIIMH YTIIEBO/IOB.

Jiunuasl:  Tpurmuuepuasl, Gochomunuas, crepounsl. [HapodunbHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue ¢pyHkun nununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHNAOB Kak
MCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorel: JJHK n PHK. Hyknmeotmasl — MOHOMEpPBI HYKIIEMHOBBIX
kucinoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u ¢pynkuun PHK. Buasr PHK. AT®: ctpoenune
U QyHKIUH.

[uronmorns — Hayka o kietke. Kinerounas teopust — npumep B3aMMOAECUCTBUS UAEH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTO/1bl U3y4eHUS KIETKH.

Knerka xak nenoctHas xuBast cuctema. O0mue npu3HaKky KI€TOK: 3aMKHYTasi Hapy)KHasi
MeMmOpaHa, monekyinsl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunbl kiIeTOK: JSykKapuoTHdecKas U Hpokapuotrudeckas. OCOOEHHOCTH CTpPOEHHUs
npokapuoTuyeckoit kiuetku. Knerounas crenka 0akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKHU.
OCHOBHBIE OTJIMYUS PACTUTENIbHON, )KUBOTHOM U TPHOHON KIIETKH.



IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TTIMKOKAJIHMKC, UX (DYHKIIHMH.
[Tna3zmatnueckass memOpaHa, €€ cBoiicTBa W GyHKumH. lluTormmasma u e€ OpraHouIbL.
Onnomem6Opanubie opranouasl kiaetku: DIIC, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUiabl. [IpoucxokaeHue MUTOXOHAPUM U IJIACTHA.
Bunast mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJICTOUHBINA EHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUI0B KJIETKU. BritoueHus.

Snpo  — peryasatopHblii 1eHTp kietku. CTpoeHue sapa: saepHas 000J0dYKa,
KapuoIia3Ma, XpOMaTuH, SAPbIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

Ilopmpemui: A. Jlesenryk, P. I'yk, T. IlIBanu, M. Illneitnen, P. Bupxos, k. Yorcon,
®. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huacpammor:  «PacnpeneneHne XUMHUYECKMX DJIEMEHTOB B HEXKHMBOW IPHUPOJE»,
«Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabnuyer u cxemvi: «llepmomuueckas TabnuIa XUMHYECKUX IJIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «brocuHTe3 Genkay,

«Ctpoenue Moinekyisl 6enka», «Ctpoenue Gpepmentay, «Hyknennossie kucnotsl. JTHK»,
«Ctpoenne monekyiabl AT®», «CTpoeHHne 3yKapuOTHYECKON KIEeTKH», «CTpOEHHE JKUBOTHOM
KIeTKkn», «CTpoeHue pacTUTENbHON KiIEeTKH», «CTpOeHHE MPOKApUOTHUYECKON KIIETKU,
«CTpoeHue s1/1pa KIETKN», «Y raeBoaby, «Jlunuasi.

Obopydosanue: CBETOBOM MHKPOCKOI, 000OPYIOBAaHHUE ISl IIPUTOTOBJICHUS IMOCTOSTHHBIX
W BPEMEHHBIX MHUKpPOIIPENapaTroB; MHKpOIpEnapaTbl pacTUTENIbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Jlabopamopnas paboma Ne 1. «V3ydeHne KaTAIUTHYECKON aKTHBHOCTH (PEPMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

Jlabopamopnas paboma Ne 2. «/3ydeHue CTPOCHHS KIETOK PACTCHHI, >KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHUCAHHE.

Tema 4. ’KuzHeneATeJbHOCTH KJIeTKH (6 4)

OOmeH BemiecTB, WIM MeTaboau3M. AccuMmisanus (TJIACTHYECKUH OOMEH) |
JUCCUMUIIALINSA (HEpreTuYecKuii oOMeH) — JB€ CTOPOHBI €IUHOrO Ipoliecca MeTadosn3ma.
Posnb 3aK0OHOB COXpaHEeHHUs BEIIECTB M YHEPIUH B IOHUMAHUU METAab0IHU3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(dHBIA U TeTepoTpodHbIii. Poias ¢pepmMeHTOB B 0OMeHe
BELIECTB U ITPEBPALIEHUH JHEPTUHU B KIIETKE.

®ortocunre3. CBeroBas u TemMHOBas (a3bl QorocuHTe3a. Peakmum ¢oTocuHTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A I KU3HU Ha 3emie. BiausHue ycnosuii
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUN

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3Ha4eHHe XEMOCHHTe3a JUIsl KHU3HH Ha
3emuite.

OHepreTnyeckuii oOMeH B  KieTke. PaciieruieHne  BeIIECTB, BbIIEIEHHE U
AKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl SHEpreTuyeckoro ooMena. I'nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHWe, WIM  KIETOYHOE JbixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

Peakium wmatpuuHoro cuHte3a. lenHermdeckas wunpopmamus u JIHK. Peanuzaums
FeHeTUYEeCKON MH(pOpMaIuu B KJIeTKe. | eHeTH4Yeckuil Kol U ero cBoicTBa. TpaHCKpUNLIUd —
matpuunblii cunTe3 PHK. Tpancnauus — OunocunTes 6enka. Dtamnsl Tpanciasiuuu. KoaupoBanue
aMUHOKHUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢opmbl *ku3HM  — BHUpYChl. HMcropust otkpeitus BupycoB (/1.U.
NBanoBckuii). OcCOOCHHOCTH CTPOEHUS W KHU3HEHHBIA UK BUPYcOB. baktepuodaru. bonesnn
pacTeHHi, )KUBOTHBIX U YelloOBeKa, BhI3bIBA€MbIE BUpycaMH. Bupyc nMMyHoaeduuTa yenoBeka
(BUY) — Boszoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIIIMS, peBepTa3a W HHTErpasa.
[TpoduakTuka pacpocTpaHeHUs! BAPYCHBIX 3a00JIeBaHUIA.



JdeMoHcTpanum:

Ilopmpemuer: H. K. Konbnos, JI. 1. MBanosckuii, K. A. Tumupszes.

Tabnuyst u  cxemvi: «Tunel  nuranusy, «Metabomusm»,  «MUTOXOHIPUSY,
«OHepreTnueckuii oomMen», «Ximopormiact», «Dorocunte3», «Ctpoenune JIHK», «Ctpoenue u
¢yHkunonupoBanue reHay, «CuHre3  Oenka», «l'eHeTmueckuit  kom»,  «Bupych»,
«baktepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIM/la, Oakrepuodaray,
«Permmukanus JJTHK».

Obopyoosanue: moaenu-amminkanuu «Y npoenne JIHK u Tpanckpunius», «buocunres
oenka», «CTpoeHune KIeTKkn»; Mozenb cTpykrypsl JHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJbHOE PAa3BUTHE OPTraHu3MoB (5 4)

Knerounblii nuki, WM SKU3HEHHBIM MK Kietku. WuTepdasza m mutos. Ilpomeccsr,
nporekatomue B uHTepdaze. Perumkanus — peaknus marpuuHoro cuate3a JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHUIl. JIUIUIOMIHBIN U TaluIONIHBI XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruyeckue OCHOBBI Pa3MHOXKEHUS U MHAWBHYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kimetkn — Muto3. Craguum murtosa. IIpoueccel, mpoucxoasimue Ha pa3HbIX
CTagusaX MUTO3a. Brosornueckuii CMBIC MUTO3A.

[IporpamMmmupyemas rudenp KJIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMSI OpraHu3MoB: Oecnojioe U 1osnoBoe. Buael Oecnonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpOOoOpa3oBaHHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KJIOHMPOBAHWE OPTaHM3MOB, €0 3HAUCHHUE IS
CEJIEKLIUH.

[TosnoBoe pa3MHOXKEHUE, €TO OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIporeccel, mpoucxoasne Ha craausx meio3a. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

'amerorenes — mporecc 00pa3oBaHUsI MOJIOBBIX KJIETOK Y >KMBOTHBIX. [loyoBbie
JKEJIe3bl: CeMEHHUKH W sudHuKd. OOpa3oBaHWE W PAa3BUTHE IOJOBBIX KIETOK — TaMmer
(cmepmato3ouy, sHLEKIETKa) — chepmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUs

AWLIEKIIETOK U criepmaro3ouioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTue (OHTOTEHE3). DOMOpHOHANbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y IO3BOHOYHBIX JXUBOTHBIX: JApOOJIEHME, TracTpyssuus,
OpraHOIreHe3.

[ToctamOpuonanbHOe pa3zBuTHE. TUMBI MOCTAIMOPHOHANIBHOIO PAa3BUTHS: TPSAMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHM, CTAIUU
pa3BUTHSL.

JdemoHcTpanum:

Tabnuysl u cxemol: «POPMbI Pa3MHOKEHHUS OPraHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «JleneHne KiIeTku
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpOo€HHE XPOMOCOMBI», «KIETOUHBIN UK,
«Pemmukanua JTHK», «Mwutos», «Meio3», «IIpsMoe u Hempsimoe pa3BUTHE», «l'aMeToreHes y
MJIEKOTIUTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Obopyoosanue: MUKPOCKON, MHUKporpenaparbl «CrnepMaTo30uIbl MIIEKOIMHUTAIOLIETOY,
«Sinexnerka muekonuTaromero», «Kapuoknnes B KJIeTKax KOpeIIKa JIyKa», «/lenenue kimetkn»;
mozens JIHK, Monens MetadazHoil XpOMOCOMBI.

JlaGopaTropHble U NpaKkTHYecKue padoTbl:

Jlabopamopnas paboma Ne 3. «HaOmioneHne MUTO3a B KJIeTKaX KOHYMKA KOpEIKa JIyKa
Ha TOTOBBIX MUKpOIpENnapaTax».

Jlabopamopnasa paboma Ne 4. «3yueHue CTPOEHHUS IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB (8 4)



[Ipenmer u 3agaum reHeTuku. Victopuss pa3BUTHS Te€HETHKUA. Poib UUTOIOTHM U
SMOPHOJIOTUH B CTAHOBJICHUH T'eHeTHKHU. BKiiax poccuiickux u 3apyO0exHbIX yUEHBIX B pa3BUTHE
FEHETUKU. MeTobl TEeHETUKH (TMOPHUIIONIOIMYECKUM, LHUTOT€HETUYECKUM, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. [ eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH HAcCJIEIOBaHUS IPU3HAKOB, YCTaHOBJIEHHbIE [ Menaenem.
MonorudpuaHoe cKpenBaHue. 3aKOH eIMHO00pas3us THOPUIOB MEPBOTO MOKOIeHUs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. [‘mnore3a uyuctorel ramer. [lomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CKpeluMBaHHe. 3aKOH HE3aBUCMMOrO  HACJEelIOBaHUS  IPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHHS. AHAIM3HUPYIOILIEe CKpEIInBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIEeTICHHS T€HOTUIIa OCOOH.

CueruleHHoe HacienoBaHue mnpu3HakoB. Pabora T.  Moprana mno CUEIUIEHHOMY
HacJe10BaHUI0 TeHoB. HapyleHue cluemnieHns TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | 'eHeTH4eCKHe KapThl.

['eneTuka nmomna. XpoMOCOMHOE OINpEEIeHUE M0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mmbl. HaciienoBaHue NPU3HAKOB, CIEIJIEHHBIX C
MIOJIOM.

WN3menuuBocTb. Buapl M3MeHUYMBOCTU: HEHACHEACTBEHHas M HacjiencTBeHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOAU(UKALMOHHON
M3MEHYMBOCTU. BapualMoHHBIM psii W BapuauuvoHHas kpuBas. Hopma peakiuu npusHaka.
KonuyecTBeHHbIE M KAueCTBEHHbIE NPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOIM(PUKAITMOHHON N3MEHUNBOCTH.

HacnencrBennas, wiy reHOTHUNHYECKasi, ©3MEHYUBOCTh. KoMOMHATUBHAS N3MEHUYUBOCTb.
Meiio3 ¥ 1OJIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanuss myranuid: TreHHble, XpOMOCOMHBIC, TeHOMHbIE. YacToTa u
IPUYMHBl MyTaluil. MyTareHHnble (akTopbl. 3aKOH T'OMOJIOITMYECKUX PSAOB B HACJIEJCTBEHHOU
n3MenunBocty H. M. Basuiosa.

BHesiepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bI T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJCKYISAPHO-
reHeTuuecknii. COBpEMEHHOE OIpENEICHUE TE€HOTHIA: IIOJHOT€HOMHOE CEKBEHMpPOBAHUE,
TEHOTHIUPOBaHKHE, B TOM uucie ¢ nomormipio I1[[Pananuza. HacnencrBeHusie 3a0osieBaHUs
YyejoBeKa: TeHHble O0oJe3HH, OOJe3HHM C HAaCleACTBEHHOW MpPepacroiOkKEeHHOCTBIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHUBHble MyTaluud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOTO 00pa3a KHU3HHU, TUATHOCTUKU, MPOPUIAKTHKU U JICYEHUS TeHEeTHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEAMIIMHCKOW TEHETHKU B
NPEJOTBPALICHUN U JICYEHUN TeHETHYECKUX 3a00JIeBaHHI YeTIOBEKa.

JdemoHcTpaumnu:

llopmpemuir: I'. Mengens, T. Mopran, I ne ®pus, C.C. Yersepuxos, H. B
Tumodees-Peconckuii, H. 1. BaBunos.

Tabnuyer u cxemvl: «MOHOTHOPUIHOE CKPELIMBAHUE U €TO IUTOICHETHUYECKasi OCHOBaY,
«3aKkOH pacIIelJIeHUs] M €ro IMTOreHETUYecKass OCHOBa», «3aKOH YHCTOTHI TraMeT»,
«durnbpunnoe ckpemuBanue», «LluTorornueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Meito3», «B3auMoaeicTBrEe ajuIeNbHBIX T€HOB», «l €HeTHnYecKne KapThl paCTEHUMN, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moiay, «3aKOHOMEPHOCTH HACIENOBaHUS, CLEIJIEHHOIO C IOJIOM,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnm KpoBu», «MyTalloHHas
U3MEHYUBOCTbHY.

Obopyoosanue: Mopaenu-aniuikauun «MoHorubpuaHoe ckpeuBanuey», «Hemomnnoe
JOMHUHHUpOBaHHEe», «lurnOpuaHoe ckpemmBaHue», «llepekpéct XpomMocom»; MHUKPOCKON U



Mukpornpenapar «/Ipo3oduna» (Hopma, myranuu Gopmbl KPbUTEEB U OKPACKU Tena); repdapuid
«I"opox MOCEeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Jlabopamopnass paboma Ne 5. «W3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO |
TUTHOPHUIHOTO CKPEIIMBaHUs y AP030(UIIBl HA TOTOBBIX MUKPOTIPENapaTax.

Jlabopamopnass paboma Ne 6. «3ydueHne MOIUPUKAIMOHHON H3MEHYUBOCTH,
MIOCTPOEHUE BapUALMOHHOIO PAJIa U BAPUALIMOHHOW KPUBOW.

Jlabopamopnass paboma Ne 7. «AHamu3 MyTanuid y JIpo30puUIbI Ha TOTOBBIX
MUKpOIIpenaparaxy.

Ipaxmuueckas paboma Ne 2. «CocTaBleHHEe U aHAIU3 POJIOCIOBHBIX YEJIOBEKa.

Tema 7. Cesekunst opranu3moB. OCHOBBI 0HOTeXHOI0THH (3 4)

Cenexkuus Kak HayKa U Mpouecc. 3apokAeHUE CEIEKIMU U AoMecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKACHHS M MHOTO00Opa3usi KyJbTYpHBIX pacteHuil. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, LITAMM.

CoBpeMeHHbIE METOJIbI CeleKInU. MacCOBbIM U MHIUBUAYAIbHBIN OTOOPHI B CENEKIIUU
pacTeHuM U KUBOTHBbIX. OLIEHKa »JKcTepbepa. bBIM3KOpOACTBEHHOE CKpEelIMBaHUE ~ —
uHOpuauHT. Yuctas nuHus. CKpellMBaHWE YHCTHIX JIMHHUW. ['eTeposnc, wiv THOpHUIHAs CHUIIa.
HepoactBenHoe ckpenmBanie — ayTOPUIUHT.

Otnanénnas ruOpunmsanuss 1 e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 W IOJIy4eHHE
MOJIMIUIOUAOB. JJOCTH>KEHHS CeIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJCTBA. ['eHHas WHXXEHEepUs. ITambl CO3AaHUS
pexombunantHoit JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepusi. Knetounsbie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEHHE pacTeHuil. KilonnpoBaHue BBICOKOMPOAYKTHBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE W dTHUdeckue mnpodbrempr. MO —
TeHETHYECKU MOIU(DHUIIMPOBAHHBIC OPTaHU3MEI.

JdemoHcTpanum:

Ilopmpemuir: H. 1. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®. HBaHoB.

Tabnuysr u cxemvr: xapta «LleHTpBl MPOUCXOXKIACHHUS U MHOT00Opasusi KyJIbTYPHBIX
pacrenuii», «Ilopoabl 1oOManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpuanzamusn», «PaboTel akagemuka M. O. Wsanosay, «llomummonausy», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHWE U TIEPEHOC
TE€HOB, XPOMOCOM).

Obopydosanue: MYISDKUA TIJIOJOB M KOPHEIUIOAOB TUKHUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii; repbapuii «CenbcKoX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Oxcxypcusi «OCHOBHBIE METOMBI M JOCTH)KEHHUS CENEKIMU PAcTeHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCTIBITATEIBHBIM y4acTOK, B TEIJTUYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC
1 4 B Hexemto, Bcero 34 4, U3 HUX 2 4 — PE3EpPBHOE BPEMs

Tema 1. IBosonuonHas 6mosorus (9 4)

[IpeanochlIki BO3HUKHOBEHHUSI SBOJIOLMOHHON TEOPUHU. DBOIIOLMUOHHAS TEOopus U €€
MecTO B Ononoruu. BiiusiHre 2BOTIOIIMOHHON TEOPUM HA Pa3BUTHE OMOJIOTUHU U APYTUX HAYK.

CBugerenbcTBa 3BoJOLMH. [laleoHTONIOrMUECKHE: TOCIEA0BATEIBHOCTD TOSABICHUS
BHJIOB B IMAJICOHTOJIOTUUECKON JICTOMHCH, TepexoHbie ¢popMbl. buoreorpadgudeckue: cxoacTBo
U paznuune GayH u QIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA M Pas3Inyusi SMOPHOHOB Pa3HBIX BHUOB MMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKHAE: CXOJCTBO MEXAaHW3MOB HACIEIACTBEHHOCTH W
OCHOBHBIX METa0OIMUECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomormonHas teopus Y. JlapBuna. Ilpennochbuiki BO3HUKHOBEHUS JapBUHU3MA.
JBuoKkyiye CuiIbl ABOMIONMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPH



OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas H3MEHYMBOCTb, Oophba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonu (CTO) u e€ 0CHOBHBIE IIOJIOKEHUS.

MukposBontonusd. [lonynsnus kak eIMHALIA BUAA U SBOTIOLNH.

JBwxymue cuibl (paKkTOpbl) IBOJIOIHMHA BHUIOB B MpUpoAe. MyTallMOHHBIA TPOIECC H
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymnsiuoHHble BONHBI M apeid reHoB. Mzomsuus u

MHUTpaLHSL.

EcrecTBeHHBIH 0TOOp — HampaBisiOnUi (GakTop 3Bosoiur. DopMbl €CTECTBEHHOTO
otbopa.

[TpucrocoOIeHHOCTh ~ OpPraHM3MOB  Kak  pe3yibTar  3BOJIOIHMH.  [Ipumepsl

nprucnoco0IeHni y Opranu3MoB. ApoMop(O36l U HAMOAAAI TAIUH.

Bun u BupgooOpasoBanue. Kputepun Buga. OcHOBHble (DOpMBI BHI000pa30BAHUSA:
reorpauueckoe, 3KOJIOrHUECKOE.

Makpossostonyst. PopMbl 3BONIOLUY: (pueTHdecKas, AUBEPreHTHAs, KOHBEPIEeHTHas,
napasuiensHas. HeobpatumocTs 3BOIIONNY.

[Ipoucxoxaenne  OT  HecHeUaIM3UpOBaHHBIX  npenkoB.  [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaFI paguanus.
JdemoHcTpanum:

Hopmpemui: K. Jlunnens, XK. b. Jlamapk, U. lapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. Cesepiios.

Tabnuyer u cxemvl: «Pa3BuTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apOJIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObBI 32 CYIIECTBOBAHUE,
«EcrecTBeHHbBIld  0TOOp», «MHOroOOpa3ue COPTOB pacTeHwi», «MHorooOpasue mOpon
JKUBOTHBIX», «[Tonmynsium», «MyTauuoHHas U3MEHYHUBOCTbHY; «ApoMopdo3bI»,
«munoananrtanun», «OO0mas aereHepanus», «/Bmwxkymme cuibl sBomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapsuna», «bopsba 3a cymectBoBanue», «l[Ipucrnoco0i1eHHOCTh
OpranusMoBy, «I eorpaduueckoe Bum1000pazoBaHme», « IKOJIOTUISCKOE BUI000pA30BAHUE).

ObopydosaHue: KOMIEKIHSI HACEKOMBIX C PA3JIMYHBIMU THIIAMU OKPACKH; HAOOp ILI0/I0B
U ceMstH; Kojutekuus «lIpumepbl 3alMTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX»; MarHUTHAsA MOJIEIb
«OCHOBHBIE HamNpaBlIEHUSI DBOIIOLUNY», O0BEMHas Mozenb «CTpoeHHe TOJOBHOTO MO3ra
ITO3BOHOYHBIX».

buoreorpaguueckas kapra mupa; KoJuleKuus «DopMbl COXpaHHOCTH MCKONAeMbIX
KUBOTHBIX U PAaCTEHUI»; MarHUTHasg Mojeib-anmukanus «llepekpéct XxpoMocoMy»; BilaXHbIE
npenapathl «Pa3BuTue HacekoMoro», «Pa3BuTHe NATYIIKM», MuUKporpenapar «Jpo3odpunar»
(Hopma, MyTanuu (OPMBI KPbUILEB U OKPACKH TENA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUI0B 110 MOP(OIOrHUIECKOMY KPUTEPHION.

Jlabopamopnasa paboma Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHusmMa Hu eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKkHOBeHHMe M pa3BUTHE KU3HU Ha 3emuie (9 1)

JloHayuHbIe NIpECTaBICHUS O 3apOXKIECHUNU KU3HU. HayuHble TMIIOTe3bl BOSHUKHOBEHHUS
KU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUecKass 3BOOIUA. AOHMOTeHHBIN CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKUX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKOW 3BoMroIMU. HadanpHble Tanmel 6uonorudeckoi spomoormu. ['unoresa PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH U HX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Paseurne xwm3Hum Ha 3emsie 1o 3pam u  nepuojaMm. Karapxeil. Apxelckas u
npoTtepo3oiickas dpbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEeMOPHICKUH, OpPIOBUKCKHA,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKH.

Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ neproibl: MaJeoreHOBbI, HEOT€HOBbBIN, AaHTPOIIOT€HOBBIN.



XapakTepucTUKa KIMMaTa M IeoJIOTHYECKUX MporieccoB. OCHOBHBIE 3Talbl 3BOIIOLUN
PaCTUTENHHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHHl W KUBOTHBIX. l[losiBieHwmeE,
pacuBET U BBIMUPAHUE TPYIIIT KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)k€Hue 3BOJOLMH. OCHOBHBIE CUCTEMATHYECKUE
IpyIIbl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTpPOINOJIOTMS Kak Hayka. Pa3BuThe npeIcTaBiIeHUA O
IIPOUCXOXKIECHNUHU YesloBeKa. MeTo bl M3yueHus: aHTpororene3a. CXoAcTBa U pa3jinyusl 4eJ0BeKa
1 KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBwxymme cuibl  (pakTopsl) aHTpomoreHneza. HacieacTBeHHass HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPyZAa, MBILILUICHUE,
peub.

OCHOBHBIE CTaAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YUeIOBEK yMeElIbli,
Yenosek mnpsamoxoxsamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymubld. Haxonku
MCKONAeMbIX OCTAHKOB, BPeMs CYLIECTBOBAaHMsI, 00JAaCTh PaCIpOCTPaHEHUS, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIbIIIME pachl: eBponeouHas (eBpa3uiickasi), Herpo-
aBcTpajoujiHas  (9KBaTOpUAIbHAsA), MOHIOJOWJHAs  (a3uaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPECTaBUTENel YelOBEYECKMX pac K YCJIOBUSM CYIIECTBOBAHHUS.
EnuncTBO yenoBedyeckux pac. Kpurruka conyaibHOro JapBUHA3MA U pacU3Ma.

JdeMoHcTpamum:

TIopmpemui: ®@. Penu, JI. [lactep, A. Y. Omapun, C. Muinep, I'. FOpu, Y. lapuH.

Tabnuyst u cxemwvl: «Bo3nukHoBeHne COMHEYHON cUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kietka», <«OKuBoTHas kietka», <«IIpokapuoTnyeckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOEHUs
YeJIoBEKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJEOHTOJOIMUYECKUX HaXOJ0K
MPEAKOB COBPEMEHHOIO 4eloBeKay», «/lpeBHeimue moan», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JION», «UenoBeueckre pachl».

Obopydosanue: wmynsxu «lIpoucxoxnenue uenoBeka (OIOCTBI aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HEaHJAepTaliblla, KPOMAHbOHIIA)»; CIIENIKM KaMEHHBIX OpYAMH NEepBOOBITHOIO
yenoBeKa (KaMHH-YOIIEphl, pyOuia, ckpebia); reoXpoHOJOTrMYeckas TaONuia; KOJICKIUS
«DOopMBI COXPaHHOCTH UCKONAEMbIX JKUBOTHBIX U PACTEHUI».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Ilpakmuueckas paboma Ne I. «VI3ydeHne UCKOMAEMbIX OCTATKOB PACTEHHUM W KUBOTHBIX
B KOJUIEKLIUSIX».

Oxekypcuss «IBONIONUS OPTAaHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WUITH
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl U OKpy:Kawias cpeaa (5 4)

OKkojoruss Kak Hayka. 3ajaud M pasfeiibl JKOJOTMU. MeToabl 3KOJOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKa.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3JYyILIHas, MOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (hakropoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBUE HKOJIOTMUECKUX (aKTOPOB HA OPraHU3MBI.

AbGuornueckue  (akToOpel:  CBET, TeMIepaTrypa, BIAKXHOCTb. POTONEpHOIU3M.
[TpucnocoOieHust OpraHu3MoB K JeHCTBUIO aOHOTHYECKUX (aKTOpoB. buomornyeckue puTMsl.

buornueckne dakropel. Buasl OMOTHMUYECKMX  B3aMMOJEHCTBMHA:  KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyainu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEUTpaiau3M. 3HaueHHe OMOTHUYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMyJsiiui. OCHOBHBIE IIOKA3aTead IOMYJISALUN:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, MpPHUpPOCT, Murpauus. JnHamuka
YHUCJIEHHOCTHU MOMYJISILIMY U €€ PeryJisiusl.



JdeMoHcTpanum:

Iopmpemuwi: A. T'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabnuysr u cxemwl: kapra «lIpupomasie 3006 3eMiany, «Cpeapl OOUTaHHUS OPTAHU3MOB),
«Dotonepuoguzm»  «llomymsuun», «3aKOHOMEPHOCTH POCTa YHCICHHOCTU MOMYJSALUU
UHPY30pUUTY(HETBKI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

Jlabopamopnas paboma Ne 3. «Mopdonoruueckrne 0COOCHHOCTH PAaCTCHUN M3 Pa3HBIX
MECT OOUTAHUS.

Jlabopamopnas paboma Ne 4. «BnusiHue cBETa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

Ilpakmuueckass paboma Ne 2. «lloncu€T TUIOTHOCTH TOMYJSIMNA pa3HBIX BHUIOB

pacTeHU».
Tema 4. Coob1ecTBa M 3K0J0rn4ecKkue cucreMbl (9 u)
Coo0miecTBO  OpraHu3MoOB — OwmoueHo3. CrTpykTypsl OHOIIEHO3a: BHIOBaf,

IPOCTPaHCTBEHHas, Tpopuueckas (mumieBas). Bunbl-noMmunanTel. CBsi3u B OMOLIEHO3E.

DKoJoru4ecKkre CUCTeMbl (dKocuctembl). [loHaTHe 00 SKOcHMCTEME W OHMOTEOICHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HJKOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PpPEIYLEHTBHI.
KpyroBopor BemecTB W TOTOK PHEPruM B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE TIOKa3aTeNM HKOCHUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE NUpaMUAbl: MNPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOPErysilus, pazsutue. Cykueccus.

[Ipupoanble 5KOCHUCTEMBI. ODKOCHUCTEMBI O03€p MU peK. ODKOCHUCTEMAa XBOWHOIO WM
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATrpo3KOCUCTEMBI. YpOo3kocucTeMsl. buonornueckoe u
X035 CTBEHHOE 3HaU€HUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpasue kak (akTop ycrouuBoctr skocucTeM. CoxpaHeHUue OHOIOTUYECKOTO
pa3sHooOpa3us Ha 3emiie.

Yuenne B.M. Bepnauckoro o 6uocdepe. ['panuiisl, coctaB u CTpyKTypa Onocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepsl Kak TI00anbHOW HKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopothsl BemiecTB M OMOr€OXMMHUYECKHE IHMKIBI JIEMEHTOB (yIiiepoja, a30Ta).
3oHanbHOCTH OHocdepsl. OCHOBHBIE OMOMEI CyIu. BogHbie OMOMBI.

YenoseuectBO B Ouocdepe 3emun. AHTpPONOreHHblE HU3MEHEHHMs B Ouocdepe.
['moGasibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.

CocymecTBoBaHue TpuUpoAbl W yenoBeuecTBa. CoxpaHeHHe OHOpa3HOOOpa3Hs Kak
OCHOBa ycroilunBocTH Ouocdepsl. OCHOBa palMOHAIBHOIO YIPaBICHHUS TMPUPOIHBIMU
pecypcamu U UX UCHoib30BaHUE. JIOCTHKEHHsI OMOJIOTUH U OXpaHa IPUPOIbI.

JdemoHcTpaumu:

llopmpemui: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuysr u cxemol: «llumesble nenu», «bruoreHo3: coctaB u cTpykTypa», «lIpupoansie
coobuiectBa», «llemn mnuTaHusy, «OKoJMOrMUecKas Mupamuia», «buochepa u yenoBex»,
«9KocHUCcTeMa IIMPOKOJUCTBEHHOTO Jeca», «JKocucTtemMa XBOMHOro uiseca», «buolueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHUKHU 3arps3HEHMs BO3JyXa M TPYHTOBBIX BOA», «IlouBa — BakHeWmas
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nouy, «I[lapHukoBbIif 3¢ dexT», «PakTopsl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepona B Guochepe»,
«KpyroBopot azota B mpupoie».

Obopyoosanue: MOJIEb-aNIIINKALUS «Tunuunsle  OHOIEHO3BIY; rep6apuii
«PacturenbHble  coolmiecTBa»;  Koulekuuu — «buonenos», «Bpegutenu — BakHEHWIIMX
CENIbCKOXO3SMCTBEHHBIX KYIBTYp»; TIepOapuu M KOJUIEKIMM pPAacCTeHUH U  KHUBOTHBIX,
NPUHAUIeKAIME K Pa3HBIM DJKOJOTMYECKMM TIpynmnaM ofgHoro Buaa, Kpachas knura PO,
n300pakeHHs OXpaHIEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEIMETA
«BHOJIOT'US»

Cornacno ®I'OC COO, ycTaHaBIMBarOTCA TPEOOBAHUS K pPe3yJIbTaTaM OCBOCHHS
00y4aroIKUMUCS IPOrpaMM CpeIHEro 001ero 00pa3oBaHus: TMYHOCTHBIM, METAlPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHMS Ipeamera «buonorus» BblIEIEHbBI
CIIEAYIOIIME  COCTaBIAIOIIUE: O0CO3HaHUe  OOY4YalOIIMMUCS  POCCUHCKOM  Ipa)IaHCKOH
UJECHTUYHOCTU — TFOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSATEIBHOCTU M CAaMOOIIPENEICHUIO;
Hanuyue momueayuu K OOY4EeHUIO OHWOJIOTHMH; yenenanpagieHnoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M UCTOPUYECKHUX TPAJAULUNA pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS; 20MOGHOCMb U CNOCOOHOCMb OOYUYAIOIIMXCS PYKOBOJCTBOBAThCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHUCTEME
Ouosnornyeckoro 00pa3oBaHUs; Haauuue HKOJOTHUECKOro IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUs mpeamera «bHOoJIorus» JOCTUTAlOTCS B €OUHCTBE
yu4eOHOM M BOCIIUTATENbHOMN NIE€ATENbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMHM, UICTOPUYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMH, IIPUHATHIMHU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IIpPOLIECCAM CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEW MO3ULMM JIMYHOCTH, NATPUOTH3MA,
YBa)XEHUSI K 3aKOHY M INPABOMNOPSAKY, YEJIOBEKY TpyJda M CTapLIeMy IOKOJIEHHIO, B3aUMHOI'O
yBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACIEIUI0 M TpaJuLUsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepaunu, NpUpoJe U OKPYKaIOLIEH cpelie.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS yueOHOro npeamera «buosorus» 10KHbBI OTpaxarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTUBHBIX BHYTPEHHMX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAULIMOHHBIM LIEHHOCTSIM POCCHUIHCKOro  0OILIeCTBa,
pacliupeHre KU3HEHHOTO OIbITA U ONbITA AEATEIBHOCTH B IPOLECCE PEATU3ALMA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH!

1. I'paxxnaHckoro BOCHIMTAHUSA:

— CcpOpPMHUPOBAHHOCTb TPAXKJAHCKONM MO3UIUM  OOydarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIE€Ha POCCUICKOro 00I1eCTBa;

— OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IIpaB U OOS3aHHOCTEW, YBa)KEHUE 3aKOHA U
IIPABOIIOPAIKA;

— TOTOBHOCTb K COBMECTHOM TBOPUYECKOH AEATEIbHOCTU MpPHU CO3/1aHUU yYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABAaTENbHbIX 337ay, BHIIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3UIINIO 10 OTHOUIEHHIO K SIBJIEHUSM COBPEMEHHOM
KHU3HHU U OOBSICHATH €€;

— YMEHME YUUTHIBaTh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOT'O B3aMMOJEHCTBUS
Jro/ielt ¢ pa3HbIMU YOEXKACHUSMH, KYIbTYPHBIMHU LIEGHHOCTSIMHU U COLIUANIbHBIM MOJIOKEHUEM;

— TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHEHUSI Y4EOHBIX,
MIO3HABATENIBHBIX M MCCIENOBAaTENIbCKUX 337ad, YBAXKUTEIBHOE OTHOUIEHHME K MHEHUIO
OMNIOHEHTOB MPH 00CYXJAEHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHMS;

— rOTOBHOCTb K T'YMaHUTApPHOW U BOJIOHTEPCKOM 1E€ATENBHOCTH.

2. ITaTprOTH4€CKOT0 BOCIIUTAHUS
— c(hOpPMHUPOBAHHOCTh POCCUMCKON TPa)KAAHCKOM HMICHTUYHOCTH, MATPHOTHU3MA, YBaKEHHS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoawHON, ropaocTH 3a CBOW Kpai, CBOKO
Ponuny, cBOI A3bIK U KyJNbTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccun;
— LIEHHOCTHOE OTHOILIEHUE K IMPUPOHOMY HACIEIUI0 U MAMITHUKAM MPUPOIbL; JOCTUKEHUIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;



— cHocoOHOCTh OLIEHMBATh BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHUH,
NOHMMAaHHWE 3HAYeHUs OWOJOTMM B TO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HHM 4YEIOBEKAa U
COBPEMEHHOT'0 00IIeCTBa;
— wujaeliHas YOeXIEHHOCTb, TOTOBHOCTh K ciyxkeHuto OtTedecTBY M €ro 3auuTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Yy.

3. JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS
— OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOaa;
— c(hopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STHUECKOTO TIOBE/ICHUS;
— CIOCOOHOCTh OLIEHUBATh CUTYAallMI0 U NIPUHUMATh OCO3HAHHbBIC PELLIECHUS, OPUEHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
— OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHYNBOTO OYyIyIIero;
— OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEINISIM, CO3JAaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSATUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAaAULUAIMU HapoaoB Poccuu.

4. JcTeTHYECKOro BOCIIMTAHUS:
— OICTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;
— [MOHMMAaHHE SMOIMOHAIBHOIO BO3JICHCTBUS )KUBON IPUPOJIBI U €€ [IEHHOCTH;
— TOTOBHOCTh K CaMOBBIPQKEHHIO B PAa3HBIX BHAAX HCKYCCTBA, CTPEMIICHHUE TMPOSIBISTH
Ka4yeCTBa TBOPYECKOM JINYHOCTH.

S. ®u3n4yecKoro BOCHUTAHUA:
— TMOHUMaHWE U peaju3alus 3I0pOBOro M Oe3omacHOro obpasa >KH3HU (30pPOBOE MHUTAHHE,
COOJIOZICHHE TUTUEHNYECKUX MTPABUII U HOPM, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OT/IbIXA,
perynsipHass (U3MYECKas aKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;
— MOHMMAaHWE EHHOCTH TMPABWII HHAWBHYaTbHOTO U KOJUICKTUBHOTO O€3011acHOTO MOBEICHUS
B CUTYalUsX, YTPOXKAIOLIUX 30POBBIO U KU3HU JIIOJICH;
— OCO3HAaHWE TOCJIEJICTBHI WM HENPHIATHE BPEIHBIX NPUBBIUEK (YMOTPEOJICHUS aIKOTOJIs,
HApKOTHUKOB, KYPEHHUS).

6. Tpy10BOr0 BOCIIUTAHUA:
— FOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0II00UE;
— TOTOBHOCTb K aKTHUBHOW AESTENIbHOCTH TEXHOJOTMYECKOM M COLMAIbHON HANpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOTHATH TAKYIO JESTEIbHOCTH;
— HHTEpec K pa3nuyHbIM cdepaM NpodeccHoHATbHOM NesSTeNIbHOCTH, YMEHHE COBEpIIaTh
0CO3HaHHBII BHIOOp OyayIel mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,
— TOTOBHOCTb U CHOCOOHOCTh K 0Opa3oBaHHIO M CcaMOOOPAa30BaHHUIO Ha MPOTSXKEHUU Bceil
JKU3HU.

7. IK0J10TrM4eCKOro0 BOCIIUTAHUS:
— DKOJIOTUYECKH I1esIeco00pa3Hoe OTHOLIEHHE K MPHUPOJE KaK MCTOYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;
— TIOBBIIICHHWE YPOBHS DKOJIOTMYECKON KYIbTYphl: MPUOOPETEHHE OMNBITa IJIaHHPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCEICTBUN JJI1 OKPYKAIOIIEeH Cpeibl;
— 0CO3HaHMeE IMT00ANIBHOrO XapakTepa 3KOJOIrMUECKUX NPoOIeM U IyTel UX peleHus;
— CIIOCOOHOCTh MCHOJIB30BaTh MpHOOpeTaeMble MPU W3YYEHUHM OHOJOTHHM 3HAHUS U YMEHHS
OpU pEIIeHUH MpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOCHNE
IpaBWJI TIOBEJIEHUSI B NPUPOJE, HANPaBIEHHBIX HA COXPAHEHHE DPABHOBECUS B 3KOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChepHl);
— aKTHBHOE HENIPUATHE JEHUCTBHM, IPUHOCALIUX BPEl OKPYKAOUIEH IPUPOIHON Cpele, YMEHUE
MIPOTHO3UPOBATH HEOIATONMPUSITHBIE DKOJIOTHUECKUE MTOCIEACTBUS MPEANPHHIMAEMbIX TeHCTBUN
U TIPeJOTBpAIIaTh UX;
— HaJIM4Me PA3BUTOTO SKOJOTMUECKOTO MBIIIJIEHUS, SKOJOTHMYECKOW KYJIbTYpPbl, OIBITA
JEeSATENIbHOCTH  OKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMH B



[IO3HABATEJIbHOW, KOMMYHMKAaTUBHOM M COLMAJIBHOM IPAKTHKE, TN'OTOBHOCTH K YYacTUIO B
IIPAKTUYECKON ACATEIbHOCTH IKOJAOTHYECKON HANIPABJICHHOCTH.

8. lleHHOCTH HAYYHOTI'0 O3HAHMSA:

— c(OpPMHUPOBAHHOCTh MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha AHMAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

— COBEPIICHCTBOBAHUE SA3BIKOBOM M YUTATEIBCKOM KYJIbTYpPhl KakK CPEICTBA B3aUMOJCHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

— TNOHMMaHue cnenu(uku OWONIOTUM KaK HAayKH, OCO3HaHHME €€ poiau B (OPMHUPOBAHUHU
PaLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3aHUU LIEJIOCTHOTO MPEACTaBIEHUS 00 OKPYKatolLeM
MHUpEe KaK O €IMHCTBE NPUPOJBI, YeJIOBEKa M 0OmecTBa, B IMO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEHN M peleHUH IPOOIeM COXPaHEHHs! IPUPOTHOIO PABHOBECHUS;

— yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JUI COBPEMEHHOM IMBHIM3AIMH: O0OeCreueHUs
HOBOI'O YPOBHS pa3BUTHUS MEJUIIMHBI; CO3aHUS IEPCIEKTUBHBIX OMOTEXHOIOIUM, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHsI YeIOBEYECTBA; TIOMCKA MyTEH BBIX0/a U3 II00ATBHBIX
9KOJIOTUYECKUX Mpo0sIeM U obecrieueHus nepexoja K ycTOMUMBOMY Pa3BUTHIO, PallUOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

— 3aMHTEPECOBAHHOCTb B IOJIyUEHHHM OMOJIOTMYECKUX 3HAHUM B LEJSAX MOBBILIEHUS OOIIei
KYJBTYpBl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH KaK COCTaBHOW dYacTH (DYHKIIMOHAILHOU
IPaMOTHOCTH 00y4arouuxcs, opMupyeMol Ipu U3y4eHUH OUOJIOTUY;

— IIOHMMAaHHE CYHIIHOCTM METOAOB IIO3HAHHWSA, MCIIOJb3yEMBIX B €CTECTBEHHBIX HAayKax,
CHOCOOHOCTh HCHOJB30BATh IOJydyaeMble 3HAHMUA M aHalIW3a M OOBSCHEHUS SIBICHHH
OKpYKAoOIIero MUpa M HPOUCXOIAIIMX B HEM HM3MEHEHUM; yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOYECHUsT HAa OCHOBE HAy4HbIX (PAKTOB U HMEIOUIMXCS JaHHBIX C LEJbI0 IOJIY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTh CaMOCTOSATENIbHO UCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JJIS PELIeHUs TpodiieM
B PEAIbHBIX KU3HECHHBIX CUTYaLIHsIX;

— OCO3HAaHUE LEHHOCTU HAyYHOW NEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIIATH INPOCKTHYIO H
HCCIIEN0BATENIBCKYIO IESITENBHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

— TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M €aMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 1O OWOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTAMM.

B mpomecce noCTHXKEHUS JMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS O0O0y4aroIIUMHUCS
OporpaMMbl  cpeiHero  oomiero  obpa3oBaHMs Yy  OOy4arOIIMXCSl  COBEPILICHCTBYETCS
HMOLIMOHAIbHBIN UHTEJUIEKT, IIpeIIoiaratoliuid cOpMUPOBAHHOCTH:

— Camoco3HaHus, BKIIOYAIONIETO CHOCOOHOCTh NMOHMMATh CBOE HMOIMOHAIBHOE COCTOSIHHUE,
BUJICTh HAIPaBJIEHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHAIBHOM cpephl, OBITH YBEPEHHBIM B ce0€;
— camope2yiupoeaHus, BKIOYAOLIEro CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 34
CBOE TOBEJIEHUE, CIIOCOOHOCTh alaliTUPOBATHCS K AMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

— GHYmMpEeHHeu MOomuéayuy, BKIIOYAIOIEH CTpEMJIEHHWE K JOCTH)KCHHMIO LEIN M YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATH, UCXO U3 CBOMX BO3MOKHOCTEN;

— 9Mnamuu, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHHUE JApYTUX,
YYUTBIBaTh €r0 TpPU OCYIIECTBICHUHM KOMMYHMKAIIUM, CIIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHUIO;

— COYUAnbHLIX HABBIKOB, BKIIOYAIOUIMX CIIOCOOHOCTH BBICTPaMBATh OTHOLIEHUS C JPYTUMH
JOJIbMH, 3a00TUTHCSI, TPOSBIIATH HHTEPEC U pa3peliaTth KOHQIUKTHL.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ynbTaThl OCBOCHUsI yueOHOTro mpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYyYarOIUXCS  MEXKIUCUUIUITMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TOHATHS, OTPAKAIOIIKE [ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHUs,



SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIH (haKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIelOBaHUE, HAOMIOJIEHUE, W3MEpEHHE, HKCIEPUMEHT U Jp.); YHHBepcajbHbIE
yueOHbIe JeHCTBUS (IMIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYISTUBHBIC), 00ECIICUMBAIOIINE
dbopmupoBanrue (PyHKIHOHAIBHON T'PAaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIMH OOY4YaroIInXCs;
CIIOCOOHOCTh 00yJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXKIUCIUTIITNHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIe ACHCTBHS B IO3HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTPaMMbl CPEIHEro 00Iero oopa3oBaHUS
JIOJKHBI OTpaXaTh:
OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMHM A€l CTBUSIMMU:
1) 6a3oBble JIOTHYeCKHe NeCTBUSA:
— €aMOCTOATENbHO (OPMYJIUPOBATh U aAKTyalIM3UpPOBaTh MpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;
— HCIMOJb30BaTh NPU OCBOCHUM 3HAHHUI MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHaiu3a, CUHTE3a,
CpaBHEHHUSI, KJIAaCCU(PUKALIUU, 00OOIICHHS ), PACKPHIBATH CMBICIT OMOJIOTUIECKUX MTOHSITHIA
(BBLOENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C APYTUMU MOHATUIMH);
— ONpenemsiTh IeNU JEATCNbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJbTaThl AEATEILHOCTU C TIOCTABJICHHBIMU IIENISIMU;
— MHCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA Uil OOBsACHEHUs (AKTOB U SBJICHUHM >KUBOM
IPUPOJIBI;
— CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, IO aHAJIOTHUH), BBIABIISITH
3aKOHOMEPHOCTH M MPOTHBOPEUHSI B PACCMATPUBAEMBIX SBIICHUSAX, (POPMYIUPOBATH BBHIBOJABI U
3aKJTIOYCHUS,
— TPUMEHATH CXEMHO-MOJIEJIbHBIE CPEACTBA [IJISl TMPEICTaBJICHHS CYIIECTBEHHBIX CBA3CH U
OTHOIIICHUN B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaxX, a TAaKKe MPOTUBOPEUHIl Pa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMALMOHHBIX HCTOUHUKAX;
— pa3pabaTbIBaTh IJIaH pelieHus MpoOeMbl C YYETOM aHallM3a UMEIOIIUXCS MaTePUAIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;
— BHOCHUTH KOPPEKTHUBBI B JACSATEIBHOCTb, OIICHMBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM,
OILICHUBATh PUCKU MOCJEICTBUN JESATENbHOCTH;
— KOOpPIWHUPOBATh M BBIMOJHATH pabOTy B YCIOBUAX PEAIBHOTO, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
— pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIeM;
2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:
— BIIQJIETh HaBBIKAMHU Y4YEOHO-HCCIIEAOBATEIBCKON W TMPOEKTHON NEATeThHOCTH, HABBIKAMH
paszpetieHus mpoodieM; 001a1aTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METO/IOB PEIICHUS MTPAKTUYECKHUX 3a/1a4, MPUMEHEHHUIO PAa3IUIHBIX METO/I0B ITO3HAHMS;
— HCIIOJIb30BaTh Pa3IMYHbIE BUJIBI JESTEIBHOCTH MO TOTYyYSHHUIO
HOBOTO 3HAHMS, €r0 UHTEPIPETALNH, TPEOOPa30BAaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIIUsIX, B
TOM YHUCJIE TIPHU CO3JaHUH YUEOHBIX U COLUATBHBIX MPOEKTOB;
— (opmupoBaTh Hay4HBIA THI MBIIUICHUS, BJIaJeTh HAyYHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMHU
MOHITUSIMHA U METOJIaMU;
— CcTaBuUTh W (OpMyaupoBaTh COOCTBEHHBIC 3a/Jauyd B OOpa30BATENHHOM NEATETLHOCTH H
JKU3HEHHBIX CUTYaIUsX;
— BBISIBJISITH MPUYHUHHO-CIICJICTBEHHBIE CBSI3M U aKTYaJIM3UpPOBATh 3371a4y, BBIIBUTATh TUIIOTE3Y
€€ pelleHUs], HAXOAUTh ApTyMEHTHI JUIsl I0KAa3aTeNbCTBA CBOMX YTBEPXKACHUH, 3a7aBaTh
napameTphl U KPUTEPUH PEIICHNUS,
— aHAIM3HUPOBATh MOJYYEHHBIC B XO/€ PEHICHHS 3a7aud Pe3yNbTaThl, KPUTUUECKU OICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATh M3MEHEHWE B HOBBIX YCIIOBHSX; JaBaTh OIICHKY HOBBIM
CUTYAaIUsIM, OLIEHUBATh IPUOOPETEHHBII OTIBIT;
— OCYILECTBJIATH IIeJIEHANPABICHHBIM MOUCK IEepeHoca CPEICTB U CIOCOOOB JEWUCTBUS B
npo¢eCCHOHATILHYIO Cpeay;



— yMeTb TMEpPeHOCHTb 3HAaHMA B IIO3HABATEIbHYI0O M  TPAKTHYECKYI0  OOJIACTH
KHU3HEIEATEIbHOCTH;

— yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00IacTel;

— BBIIBUI'aTh HOBBIE MJEM, IpeJylaraTb OPUTMHAIbHBIE MOAXOABI M pPELICHHs; CTaBUTb
npoOJIeMbl U 33]1a4H, TOMyCKAIOIIKe allbTepHATUBHbIC PEIICHHS;

3) neiictBusi o padore ¢ uHGopmManueii:

— OPHEHTUPOBAThCA B PA3IMYHBIX HCTOYHUKAX HHGpoOpManuu (TeKcTe y4deOHOro mnocoOwus,
HAY4YHO-TIOMYJISIPHON JINTEpaType, OMOIOTMYECKUX CJIOBAPSIX U CIIPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBAaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

— (opMynHpoBaTh 3aMpoChl M TNPUMEHATH PA3IUYHBIE METOAbl TNPH IOUCKE U 0TOOope
O6uonornyeckoi HHGopMaIK, He0OXO0AUMOMN AJIs BHIIIOJHEHUs y4eOHBIX 3a/1a4;

— npuoOperaTh ONBIT HCIOJB30BAHUS HH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

— CaMOCTOSATENIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpenCTaBICHUS OHMOIOTHYECKOM
uHpopmaruu (cxemsl, TpaduKu, JUarpaMMebl, TaOJIUIIBI, PUCYHKU U IP.);

— HCIOJb30BaTh HAyuyHbIM $3BIK B KauecTBE CpEACTBa INpu padbore ¢ OMOIIOrHYecKoi
uHpopMaLrell: IPUMEHATh XUMHUUYECKHe, (pU3MYecKue U MaTeMaTUYeCKHe 3HAKM M CHUMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpY, HCIOJIb30BaTh H TPEoOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

— BIAJCTh HAaBBIKAMU pACIO3HABAaHHWS W 3alIUTHl WHpOpManuu, HHOOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiajieHNe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOmienue:

— OCYIIECTBJIITh KOMMYHHUKAILIMU BO BCEX cepax KU3HU; aKTUBHO y4aCTBOBATh B AMAJIOTE U
JUCKYCCHM IO CYILIECTBY 0OCYyXIaeMoil Tembl (yMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBAaTh
CYXJIEHUS OTHOCHUTEIIBHO BBINIOJHEHHS IIpe/UlaraéMoil 3a Jaud, Yy4YUTHIBATh HHTEPECHl H
COIVIACOBAHHOCTh MO3ULMHI APYIUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);

— pacno3HaBaTh HeBepOAIbHbBIE CPEJCTBA OOIIECHUS, TOHUMATh 3HAYCHUE COIMAJIBHBIX 3HAKOB,
HPEINOCHIIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallUi; YMETh CMArYaThb KOH(DIUKTBHI U BECTH
MIEPETrOBOPHI;

— BJAJIeTh pa3IMYHBIMU CIIOCOOAMHU OOILEHUS U B3aWMOJICHCTBHS; MOHMMATh HaMEpPEHUs
NPYTUX JIOAEH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

— Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB;
2) coBMeCTHAs 1eITeJIbHOCTD:

— TIOHMMaTh ¥ HWCIOJB30BATh MPEUMYIIECTBA KOMAHJHOM W WHIWUBUIYaJbHOH pabOTHI MpH
peleHny GMONIOrnYeckoi mpodiieMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHS TPYIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

— BbIOMpaTh TEMAaTHKy W METOJbl COBMECTHBIX ACUCTBUM C Y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)K/I0TO YIeHA KOJUIEKTHBA;

— MPUHUMATH 11€Jb COBMECTHOM JeSTeIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATh JAEHCTBUS
o €€ JOCTHKEHHIO: COCTABJIATh IIAH JCHCTBUN, pacHpenessiTb PO C YYETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON pPabOTHI;

— OIICHWBATh KA4eCTBO CBOETO BKJaJa W BKJIAJa KaXIOTO YYacTHHKA KOMaHJIBI B OOIIW
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

— TpeUlarath HOBBIC TPOEKTHI, OIICHWBATh WJICH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

— OCYIIECTBJISTH MIO3UTHBHOE CTPATETUIECKOE TIOBEJCHNE B PA3IMUHBIX CHTYAIUSX, TPOSIBIISATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH e CTBHSIMU:

1) camoopranusanus:



— WCMOJIb30BATh OMOJIIOTUYECKHUE 3HAHUS JUISI BBISIBICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIHX;

— BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI 1EJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K XHMBOM HPUPOZE, CBOEMY 310POBBI0 U 30POBBIO
OKpYXKaroIIHX;

— CAaMOCTOSITEJIbHO OCYLIECTBISATh IO3HABATENbHYIO JESITEIbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHOW JCSATCILHOCTH U
KHU3HEHHBIX CUTYaLUsX;

— CaMOCTOATEIbHO COCTABJISATH IUIAH PELIEHUS MPoOJeMbl ¢ Y4ETOM HMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN M MPEANIOYTEHUH;

— J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacUIMpATh paMKH y4€OHOI0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEAINIOUTCHUN;

— JienaTh OCO3HAHHBIN BHIOOD, apIrYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

— OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

— CcHocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO MIMPOKOH 3PYAMLIMU B pa3HBIX 00JacTIX
3HAHUM, HOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBECHbD;

2) CaMOKOHTPOJIb:

— JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

— BJIaJIeTh HAaBbIKAMU M03HABATEIbHOU pedIeKCHM KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUN U
MBICIIUTENBHBIX MPOIECCOB, MX PE3yIbTATOB M OCHOBAHMM; MCIOJIB30BATH MPHEMBI pedIeKCHH
JUIsl OLIEHKU CUTYyalllH, BBIOOpA BEPHOT'O peIleHMS;

— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHMUIO;

— IPUHUMATh MOTUBBI U aPIYMEHTHI JIPYTUX MIPH aHAJIN3€E PE3Yy/IbTaTOB JESATEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

— IPUHUMATH ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

— MPUHUMAaTh MOTUBBI U apTyMEHTHI IPYTUX [IPU aHAIN3€ PE3yIbTaTOB JAESITENbHOCTH;

— IPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKY;

— pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULUH JIPYIOro YeI0BEKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO 1o 61osaoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yaueOHoro npenmera «buosorusy» HayyHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOEGHMIO, HMHTEpPIpPETAlMd W MpeoOpa3oBaHMIO 3HAHUM, BUIbI
NeSITeIbHOCTH TI0 MOJyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHUIO 3HAHUM B Pa3MYHbIX Y4eOHBIX
CUTyallUsiX, a TaKKe€ B pEATbHBIX >KU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C Ouosoruei. B
porpaMMe NpeAMETHbIE Pe3yJIbTaThl IPEICTaBIEHbI IO rojjaM 00yUeHHs.

10 xiacc

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS yueOHoro mpenmera «buonorHs» JOIKHBI
OTpaXkaTh:

1) chopMHpOBaHHOCTH 3HAHUI O MecTe U pOJIM OUOJIOTUM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS; O BKJIA/I€ POCCUICKUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uoaoruy; GyHKIMOHATBHON IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIeHUs KU3HEHHBIX 3a/a4;

2) yMeHHe pacKphIBaTh CoJiepKaHue OMOTOTHYECKUX TEPMUHOB

W TIOHSTHU: XWU3HB, KJIETKA, OpPraHu3M; METa0oJu3M (OOMEH BEIIEeCTB U IMpEBpaIeHUE
PHEpPIuu), TOMEOCTa3 (caMOperyisiius), YpOBHEBas OpraHu3als KHUBBIX  CHCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOIYKIIHS ), HACIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHUE;

3) yMeHue u3naratb OMOJIOTMYECKHE TEOpUH (KJIETOYHAsl, XpPOMOCOMHasl, MyTallMOHHas,
HEHTpajbHas JorMa MOJIEKYJsipHO Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. U.
BaguioBa) u yueHus (0 LeHTpax MHOT00Opa3us ¥ MPOUCXOKICHHUS KylIbTypHBIX pactenuit H. .
Bagunosa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;



4) yMmeHue BJaJeTh METOJAMH HAy4YHOTO TIIO3HAaHHWS B OWONOTHMU: HAOMIOAEHUE U
OIHCaHME JKUBBIX CUCTEM, ITPOLIECCOB U SIBJIICHUI; OpraHu3alys U MpOBeAeHNEe OMOI0rHYECKOro
OKCIEPUMEHTA, BBIBI)KEHUE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIETyEeMbIMH
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3Y/IbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPH U 3aKOHOB; yMEHHE JIeNIaTh BHIBOJIbI HA OCHOBAHMHU MOJYYEHHBIX PE3yIbTAaTOB;

5) ymMeHue BbIIEATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIIETOK MPOKAPUOT U DYKAPUOT;
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB; OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOJOTBOPEHUS, PA3MHOXKECHUS, UHIUBUAYAILHOTO Pa3BUTHA
opranu3ma (OHTOTEHE3);

6) yMeHUE IPUMEHSTh MOJIy4YE€HHBIC 3HAHUS ISl O0BSICHEHUSI OMOJIOTUYECKHUX MPOIIECCOB
U SBJCHUH, AN NOPUHATUS MPAKTHUYECKUX PEIIEHUH B IIOBCEAHEBHOM JKU3HU C IIEJIbIO
oOecrieyeHns 0€30IaCHOCTH CBOETO 3/I0POBBSI U 3[I0POBbS OKPYKAIOIIUX JIIOJIEH, COOIIOICHHS
HOPM I'PaMOTHOT'O MOBEAEHUS B OKPYKAIOLIEH MPUPOJHON Cpefie; MOHMMaHUuEe HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OMOJIOrMHM M OMOTEXHOJIOTUH JJIsl parOHAIBHOTO
HPUPOONOIb30BAHNUS;

7) yMeHue pemath 3JIeMEHTAapHbIe TeHETHUYECKHE 33/Ja4d Ha MOHO- M JUTHOpHIHOE
CKpelMBaHMe, CLIEIUICHHOE HACleJ0BaHUE; COCTABIATh CXEMbl MOHOIMOPHUIHOIO CKPELMBAHUS
JUTS TIPEJICKa3aHMsI HACJIe0BAaHMS IPU3HAKOB Y OPTraHU3MOB;

8) yMeHMe BBINOIHATH J1a00paTOpHbIE U MPaKTUYECKUE paboThl, COOMI0AATh [TpaBuUiIa pU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

9) yMeHHe KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATh HH(POPMALMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO TICEBIOHAyYHBIC 3HAHHMS W3 pPa3MyHbIX HCTOYHHMKOB (CMMU,
HAY4YHO-TIOMYJISIpHbIE MaTepHajbl); 3TUYECKME aCIEeKThl COBPEMEHHBIX MCCIEIOBaHUNA B
Ouosoruu, MeAUIMHE, OMOTEXHOJIOTHH;

10) ymeHue co3naBaTh COOCTBEHHBbIE MHCHMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
Ouonornyeckyro HWHGOPMANMI0O W3 HECKOJIBKHUX HCTOYHHMKOB, TPAaMOTHO HCIOJIbH30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

11 knace

IIpenmeTHble pe3ysibTaTbl OCBOEHHUS ydeOHoro mnpenmera «buosnorus» AOIKHBI
OTpaKaTh:

1) chopMHpOBaHHOCTH 3HAHUI O MecTe U pOJIM OMOJIOTUM B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS; O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonornu; GyHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JIJISl PEIICHUS )KU3HEHHBIX 33/1a4;

2) yMeHHMe pacKphIBaTh COJepKaHWE OWOJOTHYECKUX TEPMHUHOB W TOHSATHHA: BUJ,
NOMmyJsiivsi,  TeHO(QOHJ,  OBONIONMS,  ABWXKYIIME  CcWibl  ((akTopbl)  SBOJIIOLMH,
IpUCIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, SKOJIOTMYECKHE (DAKTOpPbI, IKOCHCTEMA,
NPOAYIEHTBI, KOHCYMEHTBI, pEIYIEeHTbl, LEeNu MUTAaHHUsi, OJKOJOTMYEeCKas IHpaMuja,
OuoreoreHo3, ouochepa;

3) ymeHue uznaraTh OuoJsiornyeckue Teopuu (3BoironuoHHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs SBOJIIOILIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHu u myted sBomonnu A. H. CesepiioBa, ydeHus o
6uocdepe B. U. BepHackoro), onpenensTs TpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

4) ymeHue BNaJE€Thb METOJaMHU HAy4YHOTO TIIO3HAHWSA B OHOJOrMU: HAOIIOJIEHUE H
OTHCAHHE JKUBBIX CUCTEM, IPOLIECCOB U SIBICHUI; OpraHu3aIus 1 MpoBeJeHne OHOIOTMYECKOTO
OKCTIEPUMEHTA, BBIIBIDKEHUE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXAY WCCIETyEeMbIMH
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB; YMEHHE JIeJIaTh BEIBOJIBI HA OCHOBAHHHU TIOJTYYCHHBIX PE3yJIbTAaTOB;

5) yMeHHEe BBIIENATH CYIIECTBEHHBIE NMPHU3HAKU CTPOCHHUS OHOJOIMYECKHX OOBEKTOB:
BUJIOB, TOIYJISIIUI, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B M IKOCHUCTEM;
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,



BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U NMOTOKA SHEPTHH B SKOCHCTEMAaX, aHTPOIOI€HHBIX W3MEHEHUH
B DKOCHCTEMAax CBOEH MECTHOCTHM, KpPYroBOpOTa BEIIECTB UM OMOr€OXMMMUYECKHUX LHKIOB B
ouocdepe;

6) yMeHUE IPUMEHSTD MOJy4YEeHHbIC 3HAHUS JJIs1 OOBSICHEHUS! OMOJIOTUYECKHUX MPOIIECCOB
U SBJICHUH, OIS NPUHATUS [PAKTUUYECKUX PEIIEHUH B IOBCEAHEBHOM JKU3HU C IIEJIbIO
oOecrieyeHns 0€30IaCHOCTH CBOETO 3/I0POBbSI U 3[I0POBbS OKPYKAIOIIUX JIIOJIEH, COOIIOICHHS
HOPM I'PaMOTHOTO MOBEAEHUS B OKpPY’Kalolled MPUPOJHOM Cpefie; MOHMMaHue HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUI COBPEMEHHOMU Ouonoruu JUISL paloHaIbHOrO
HPUPOJONOIb30BAHNUS;

7) yMeHue pelarh 3JeMeHTapHble OMOJIOTHYECKUE 3a]a4ul, COCTABIIATh CXEMbI IIEpEHOCca
BEILIECTB U SHEPIUHU B 3KOcUcTeMax (LieNy MUTaHUs);

8) yMeHHe BBINOIHATH J1A00paTOpHBIEC U MPAKTHYECKUE pabOThI, COOMI0IATh MIpaBHiia PU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHEM;

9) yMeHHe KPUTHYECKU OLEHHBATh U MHTEPIPETUPOBATH UH(OPMAIHIO OHOIOTUYECKOTO
COJepKAHUA, BKJIIOYAIOLIYIO IICEBJIOHAyYHbIE 3HAHMsS W3 pasinuHbIX HCTOYHHUKOB (CMU,
HAyYHO-TIOMYJISIPHbIE MaTE€pHUallbl); paccMaTpUBATh IJIOOANBHBIE S3KOJIOIMYECKHE IMPOOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

10) ymenue cosmaBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIas
Ouosnornyeckyro HMHGOpPMALMI0O M3 HECKOJIbKUX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTHH.

4. TEMATUYECKOE IINTAHUPOBAHUE
10 knace
1 y B Henento, Bcero 34 4, 1 4 — pe3epBHOE BpeMst

Ne Tembl ypokoB u OcHoBHOE cogepkaHue IlnannpyemMbie BUABI Y4eOHOM
n/n KOJIMYECTBO AeATeJIbHOCTH 00y4aroluxcst
4acoB
TEMA 1. BHOJIOT'USA KAK HAYKA (2 4)
1 buosnorus kak buonorus xak nayka. CBsizu PackpeiBath conepxanue

HayKa O10JIOTUH ¢ OOIIECTBEHHBIMH, TEPMHUHOB U TIOHATHUI:

(1 9) TEXHUYECKUMH U IPYTUMU Hay4HOE MUPOBO33PEHHE,
€CTECTBEHHBIMHU HAYKaMU, Hay4yHas KapTHMHA MHUpa,
¢dunocodueil, penurueit, STUKOHN, | HAYYHbIN METOM, TUIIOTE3A,
JCTETUKOU U IIPaBOM. TEOpUsl, METOBI
Pons ouonoruu B | HCCIIEIOBAHUA.
dbopMHpOBaHUN  COBPEMEHHOM | XapakTepu30BaTh OMOJIOTHIO
Hay4YHOH KapTUHBI MHpA. | KaK HayKy, €€ MECTO
Cucrema 6GMONIOTUYECKHX HAYK. U POJIb CPENU APYTUX
JeMoHCcTpanuu: €CTECTBEHHBIX HAYK.
IToprpetsr: U. lapBuH, [lepeuncars pa3aensl
I'. Mennens, H. K. Kons1os, OMOJIOTMHU B COOTBETCTBUH
Jx. Yorcon u ®@. Kpuk. ¢ 00beKTaMH U3Yy4EHUsI.
Ta0muue! 1 cxembl: «MeTomb! Haspiath BaxHeime orpaciu
MIO3HAHUS )KUBOM IIPUPOIBD» OMOJIOTUYECKUX

3HAaHUH U 3a7Ja9M, CTOSIIIHE
nepes OuonIoruei
XXIB

2 Metoapl no3Hanust | MeToapl MO3HaHUS )KUBOI PackpriBath conepxanue

YKUBOW IIPUPOBI pUpo/ b (HaOMII0IeHNE, TEPMUHOB U MTOHATUI: HAyYHBIN

(1) JKCIIEPUMEHT, OIIUCaHUE, METO/, METObl UCCIIEA0BAHUS.
n3MepeHue, Kiaccupukanus, XapakTepru3oBaTh OCHOBHBIE




MOJICJTUPOBAHUE, CTATUCTHICCKAS
00paboTKa JaHHBIX).
JleMoHCTpamuu:

Tabmunel 1 cxeMsl: «MeToabl
MO3HAHUS )KHUBOW TIPUPOJIBIY.
JlabopaTopHbIe U MPAKTUICCKHE
paboTHI:

[TpakTuyeckas padora Ne 1.
«Hcronp3oBaHKe pa3IMIHbBIX
METOJIOB MPHU U3YUCHUU
OHOJOIrHYECKUX 00BEKTOBY

METO/IbI TIO3HAHHUS )KUBOU
IPUPOBL: HAOIIOICHHE,
IKCIIEPUMEHT, OIIMCAHHE,
u3MepeHue, kiaccudukanus,
MOJICTTUPOBAHHE,
CTaTHCTUYECKasi 00paboTKa
JTAHHBIX

TEMA 2. ’/KUBBIE CUCTEMbBI 1 UX OPTAHU3AIIUA (1 v)

buonornueckue
CHUCTCMEI,
MPOIIECCHI U UX
nzydenue (1 u)

JKuBbie cuctembl (OMOCHCTEMBI)
KaK MpeIMET U3y4eHUs
ouonorun. OTianYre KUBBIX
CHUCTEM OT HEOPTaHUYECKOU
npupoabl. CBoiicTBa GuocucTemM
U UX pazHooOpasue. YpOBHU
OpraHu3aiyy OMoCUCTEM:
MOJICKYJIIPHBIN, OPraHOUTHO-
KJIETOYHBI, OPraHU3MEHHBIM,
MONYJISILIMOHHO-BUIOBO,
OKOCUCTEMHBIN
(OMOreoneHOTUYECKHUIA),
ouocdepusiii. Hayku,
M3ydYaroie OMOCUCTEMbI Ha
pa3HbIX YPOBHIX OpraHU3aIUH.
JemoHncTpamun: Ta0uib u
cxeMbl: «OCHOBHBIE TPU3HAKU
KU3HUY, «Y POBHU OpraHU3aIluu
JKUBOU MTPUPOBI.
OOGopynoBaHue: MOJIETb
moutekynsl JJTHK

PackpbIBaTh conepkanue
TEPMUHOB U TIOHATHI: CUCTEMA,
Ouosiornyeckas cucrema,
AJIEMEHTBI CUCTEMBI, CTPYKTYypa
OuocucTeMbl, CBOMCTBA KUBBIX
cHcTeM, OOMEH BEIIECTB,
pasMHOXKEHUE, pOCT, pa3BUTHE,
HACJIC/ICTBEHHOCTD,
U3MEHYHBOCTb, Pa3/IPAXKUMOCTb,
HHEPro3aBUCHUMOCTb, YPOBHU
OpraHu3alUy KU3HU
(OnocucreM). Xapakrepu3oBarThb
HNPUHLUIBI OPraHU3aluU
OMOCUCTEM: OTKPBITOCTb,
BBICOKAs YIOPS1I04E€HHOCTb,
CaMOpEryJISIIHusA,
uepapxu4HocTh. [lepeuncnatsh
YHUBEpCaJIbHbIE CBOWCTBA
YKHUBOTO: €IMHCTBO
XUMHYECKOT'O COCTaBa,
pa3IpakuMoCTh, IBUKEHUE,
rOMeoCTa3, poCT U Pa3BUTHE,
HaCJIeICTBEHHOCTh,
M3MEHYHUBOCTb, IBOJFOIIHS
(mpucniocobneHue K
M3MEHSIOMIAMCS YCIIOBHSIM).
[TpuBOANTE IPUMEPHI
OMOCUCTEM Pa3HOTO YPOBHS
OpraHu3alluyi U CPaBHUBATh
MIPOSIBJICHUS] CBOMCTB JKUBOTO Ha
pa3HbIX YPOBHSX.
XapakTepru3oBaTb OCHOBHBIE
MPOIIECCHI, TPOTEKAOIIUE B
ouocuctemax: 0OMeH BEIIEeCTB U
npeBpalleHne YHEPT U,
CaMOBOCIIPOU3BEICHHE,
CaMOpEryJIsIus, pa3BUTHE.
CobmronaTh paBmiIa OEpeKHOTO
OTHOILIEHMSI K XKUBOW MPUPOJIE

TEMA 3. XUMHUYECKHI COCTAB I CTPOEHHUE KJETKH (8 u)




XUMUYeCKU
COCTaB KJIETKH.
Bonau
MUHEpaJIbHbIE
conu

(14)

XUMHUYECKHUH COCTaB KIICTKH.
XHUMHUYECKHE JIEMEHTHI:
MAaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTBL. Bona u
MHHEpPAIbHBIE BELIECTBA.
PU3UKO-XUMHYECKHE MPOLECCHI,
MPOTEKAIOIIUE B )KUBBIX
cucremax. OyHKIMU BOJBI U
MHHEPAIbHBIX BEIIECTB B KJIIETKE.
[Tonnep:xanue OCMOTUYECKOTO
Oananca. JleMOoHCTpaluu:
Huarpammsl: «Pacrpeneienue
XUMHYECKHX 3JIEMCHTOB B
HEXUBOU IIPUPOIEN,
«Pacnpenenenne XuMAYECKUX
AJIEMEHTOB B )KMBOU IIPUPOACH.
TaOauIbl U CXEMBI:
«[lepunoguueckas Tabiuia
XUMHYECKHX 3JICMEHTOBY,
«CTpoeHue MOJIEKYIIbl BOJIbI»

PackpeiBath conepkanue
TEPMUHOB U ITOHATHUMN:
3JIEMEHThI-OUOTeHBI,
MaKpO3JIEMEHTBI,
MHUKPOZJIEMEHTBI; MUHEPAIbHBIE
BELIECTBA, MOJIEKYJIa BOJbI KaK
JUIIOJIb, BOJIOPOJHBIE CBS3U;
ruapoduIbHbEIEe U THAPO(HOOHBIE
BeniecTsa. JlokaspiBaTh
€IMHCTBO 3JIEMEHTHOI'O COCTaBa
KaK OJJHO U3 CBOMCTB JKHBOTO.
Pacnpenensates xumuueckue
AJIEMEHTHI 110 TpyInIaMm B
3aBHCHUMOCTH OT
KOJIMYECTBEHHOTO
IIPE/ICTaBUTENILCTBA B
OpraHu3Me; XapaKTepu30BaTh
POJIb OTJEJIBHBIX AIEMEHTOB.
BbISBIATH CBSI3b MEXIY
COCTaBOM, CTPOCHHUEM
MOJIEKYJIbl XUMUYECKOTO
COEJMHEHUs U ero QYHKLUUIMU B
KIIETKE

beakn. CocraB u
CTpOCHHE OCJIKOB

(14)

benku. CoctaB u ctpoeHue
0enKoB. AMUHOKHUCIIOTBl —
MOHOMEPBI OEIIKOB.
Hezamenumsble 1 3aMeHUMBIE
AMHHOKHUCIIOTHI.
AMMHOKHUCIIOTHBIN COCTaB.
YPpOoBHHU CTPYKTYpbI OEIKOBOM
MOJIEKYJIbI (TIepBUYHAS,
BTOpPHUYHAS, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTYPA).
XUMHYECKHE CBOWCTBA OEIIKOB.
buonorudeckue pyHKInUN
oenxoB. JleMoHCTpanuu:
Tabmune! u cxembl: «CTpoeHue
MOJIEKYJIbI O€IIKa.
OOGopynoBaHue: CBETOBOM
MHUKPOCKOII, MUKpOIpenapaThl

PackpsIBaTh conepxanue
TEPMUHOB U TIOHATHH: Oelnku,
MOJIUMEPBI, MOHOMEPHI,
AMMHOKUCIIOTHI, ITeNTHIHAS
CBSI3b, TIOJIMIICTITH]L,
JieHaTypalnus. XapakTepu30BaTh
O€JIKU KaK KJ1acC OpraHMYeCcKux
COCJIMHEHUH;
KJIacCU(UIMPOBATH UX IO
CTPOEHUIO (TI00YNIApHBIE U
¢ubpusUIpHBIE OEIKH),
NEePEeYUCIATh U
XapakTepu30BaTh (PYHKIUH
OenKoB

®epMeHTB —
OHOJIOrHYECcKHe
Karanuzaropsl (1

q)

depMeHTHl — OMOJIOTHYECKUE
karaiu3aTopsl. CTpoeHue
(dbepMeHTa: akTUBHBIN LIEHTD,
cyOcTpaTHas crienupuIHOCTD.
Kodepmentsl. Butamunsl.
Otnuuust GepMEeHTOB OT
HEOPraHMYECKUX KaTaIn3aTOpPOB.
Tabmune! u cxembl: «CTpoeHue
depmenTa». O6opynoBaHue:
00opyIoBaHue TSI POBEICHUS
HaOII0IeHU N, U3MEPEHUH,
HKCIIEPUMEHTOB.

PackpriBath conep:xanue
TEPMHUHOB U ITOHATHUM:
(bepMeHTbI, aKTUBHBIN LIEHTP,
cybcTpaTHas crienu(puIHOCTD,
KO(EpMEHTHI, OEJIKH-
aKTUBATOPHI U OENKU-
UHTUOUTOPHL. YKa3bIBATh
OTINYHs PEPMEHTOB OT
HEOPraHUYECKUX
Katanu3aTopoB. OOBICHATH
poib (pepMeHTOB B
(YHKIIMOHUPOBAHUH JKUBBIX




JlaGopaTopHble U TPAKTUIECKUE
pabotsr: JlabopaTopHas padora
No 1. «M3yuenue
KaTaJIUTUYECKON aKTUBHOCTHU
dbepmMeHTOB (Ha mpumMepe
aMuUJIa3bl WIM KaTajlasbl)»

CHUCTEM, B IPOMBIIIJIICHHOCTHU, B
MCIUIIMHEC, B IMOBCEIHEBHOM
KHU3HHU 4YCJIOBCKa

VTIieBoabl.
Jlunupet (1 4)

VYTrneBoabl: MOHOCaXapH bl
(rmroko3a, pubo3a u
JIe30KCUpr003a), Aucaxapubl
(caxapo3sa, J1akT03a) U
noJyicaxapuibl (Kpaxmail,
TJIMKOTEH, 1EJIII0JI03).
buonoruueckue ¢pyHKIun
YIJIEBOJOB. JIMIUabL:
TpUrIMLepuasl, hochomumums,
crepounisl. ['uapodunbHo-
ruapooOHBIC CBOMCTBA.
buonoruueckue pyHkuuu
munuaoB. CpaBHEHHE YTIIEBOJIOB,
OEJIKOB U JIUIUJIOB KaK
HMCTOYHUKOB PHEPIHH.
Hemonctpauuu: Tabmuubr 1
CXEMBbI: «YTIIEBOABI»,
«Jlunuaery. O6opynoBaHue:
o0opyoBaHue AJisl IPOBEICHUS
HaOII0ICHUH, U3MEPEHUH,
HKCIIEPUMEHTOB

PackpsiBaTh conepxanue
TEPMHUHOB U ITOHATHUN:
YTJIEBO/IbI, MOHOCAXapU/bI,
JMcaxapu/ibl, OJUCAXaPHIbI,
TIF0K03a, prubo3a,
Je30Kcupubo3a, caxaposa,
JIAKTO3a, MAJIbT03a, LEJUII0JI03a
(keTyarka), Kpaxmari,
[JIMKOT€H; JIMITUBI,
TPUTIIULIEPUIBI (KUPBI, Macia),
dhochonunuabl, CTEPOUIBI.
XapakTeprus3oBaTh YIJIEBOIbI,
JUIUBI KaK KJiace
OPraHUYECKUX COCTUHECHUH.
Knaccudunuposats yrieBoas u
JIUTIUBI TI0 CTPOCHUIO;
MEePEeYuCiaTh PyHKIUU
YIJIEBOJIOB U JIUIIUOB.
CxemaTtnuecku n300paxarb
CTPOEHHUE MOJIEKYJI YIJIEBOJIOB,
JIUIUJ0B

Hyxnennosbie
kucioTel. AT (1

4)

Hyxnennoseie kucnorsl: [JHK u
PHK. Hykneotuapr —
MOHOMEpPBI HYKJIEMHOBBIX
kucioT. CtpoeHue u GyHKIUU
JHK. Crpoenue u pyHkuuu
PHK. AT®: ctpoenue u
¢byskun. JlemoHcTpanuu:
IToprpertsr: k. YOTCOH,

®. Kpux, M. Yuikusc,

P. ®panknun. Tabnuis! u
cxemsl: «HykinenHoBbie
kuciotel, JJHK», «buocuntes
oenka», «CTpoeHne MOJIEKYJIbI
AT®». ObopynoBaHue:
CBETOBOM MUKPOCKOII,
MUKpOIIpEenapaThl

PackpsIBaTh conepxanue
TEPMUHOB U TIOHATHM:
J1€30KCUPUOOHYKIIENHOBAs
kucnora (JHK),
pPUOOHYKIJIEHNHOBAsS KUCIIOTA
(PHK), nykneotun,
MOJINHYKJIEOTH/IHAS LIETh
(MOMMHYKIICOTH]T),
KOMIJIEMEHTAPHOCTb, (YHKIIUU
JHK (xpanenue u nepenaua
HaCJIEICTBEHHOW MH(pOpMaIun);
Buasl PHK (nndopmanmonnas,
TpaHCIOPTHAas,
pubocomanbHas);
anenozuntpudochar (ATD),
MaKpOd’pruyeckast CBs3b.
XapakTepu3upoBaTh
HYKJIEMHOBBIE KUCIIOTHI KaK
XUMHYECKHE COCTMHECHUS 1
HOCHUTEIH HACIEICTBEHHON
uHpopmaruu. OT™MedaTh
0COOEHHOCTH CTPOSHHUS
MOJIEKYJI HYKJI€MHOBBIX KHCIIOT
(IHK, PHK) u AT®.
CxemaTtnuecku n3obpaxarb




CTpOEHHE HYKJIEOTUIOB,
MOJIEKYJI HYKJIEMHOBBIX KUCIIOT,

ATO

9 Ucropus n [{utosmoruss — Hayka O KJIETKE. PackpeiBath conepxxanue
Meroabl u3yuenus | Knerounas treopust — npumep TEPMUHOB U MTOHATUM: KJIETKA,
KJIETKU. B3aMMOJICHCTBYS Hlel 1 (PAKTOB | IIUTOJIOTHS; pACKPHIBATH
Kiierounas Teopusi | B Hay4HOM NO3HAHUU. MeTOIbI COJZIepKaHUE MOJIOKEHUN
(19) U3Yy4YEHUS KIIETKHU. KJICTOYHOU TEOPHH.

Hemonctpanuu: [TopTpeTsr: [lepeuncnars u
A. JleBenryk, P. T'yk, XapaKkTepu30BaTb OCHOBHBIC
T. HIsann, M. lneiigen, K. METO/Ibl U3YUYEHHUSI KIIETKH
M. bap, P. Bupxos. (IpUrOTOBIIEHUE CPE30B,
O6opynoBaHue: CBETOBOI OKpalIuBaHue,
MHUKPOCKOIT; MUKPOTIpETapaThl MHUKpPOCKOIIPOBAHHUE,
PaCTUTENbHBIX, )KUBOTHBIX U ueHTpudyruponanue,
OaKkTepuaIbHBIX KJIETOK; KYJIbTBUPOBaHUE KJIETOK U
pUCYHKH ¢ MUKpodoTorpadusiMu | TKaHen
KJIETOK, ITOJIy4E€HHBIE C
MIOMOILIbIO CBETOBOTO U
AJIEKTPOHHOI'0 MUKPOCKOIIA

10 | Knerka kak Kiterka xak 1enocTHas xuBas PackpsiBath conepxkanue

I[EIOCTHAS JKUBAS
cuctema (1 9)

cuctema. O01ne npu3HaKu
KJIETOK: 3aMKHYTasl Hapy>KHast
MeMOpaHa, mosiekyisl JJHK kax
IreHEeTUYECKUH armapar, CHCTeMa
cuHTe3a Oenka. THUIbl KIeTOK:
JyKapuoTHUYECKast U
IIPOKApUOTUYECKAS.
Oco0eHHOCTH CTPOEHUS
MPOKAPUOTUYECKOMN KIIETKH.
Knerounas crenka 6akTepuil.
Ctpoenune syKapuoTHYECKON
KJeTKA. OCHOBHBIE OTIIMYUS
pacCTUTENIbHOM, )KUBOTHOM U
IpUOHOM KIIETKH.
[ToBepxXHOCTHBIE CTPYKTYpPbI —
KJIETOYHAs CTEHKA, INIMKOKAJIUKC,
ux pynkuuu. [Tnasmaruueckas
MeMOpaHa, e€ CBOICTBA U
(GyHKIIH.

Hemoncrpaunn: Ilopmpemnsi: A.
Jleenryk, P. I'yk, T. [1IBaHH,

M. Uneinen, K. bap, P. Bupxos.

Tabnuywvl u cxemol: «CTpoeHue
9YKapUOTHYECKOMN KIIETKN»,
«CTpoeHure JKUBOTHOM KIETKUY,
«CTpoeHHne pacTUTEIBbHOU
KJIeTKn», «CTpoeHue
IIPOKAPUOTUYECKOMN KIIETKH.
Obopyoosanue: CBETOBON
MHUKPOCKOIT; MUKPOTIpEnapaThl
PACTUTENHHBIX, )KUBOTHBIX U

TEPMHHOB U TIOHATUH: KJICTKU
(9yKapuoTuieckas,
MIPOKApPUOTUYECKAs),
ia3MaTHdeckas MeMOpana
(Tutazmanemma), rIIMKOKaJIUKC,
TPAHCIOPT BEILECTB
(maccuBHBIN, AKTUBHBIN),
sH01MTO3 ((haroruTos,
MUHOIIUTO3), YK30LIUTO3,
KJIETOYHAs! CTEHKA, HYKJICOU].
CpaBHUBaTh MEX]ly COO0M
AYKapUOTHYECKUE U
MIPOKAPUOTHUYECKUE KIICTKH;
OTMEYaTh CXOJICTBO M Pa3IHuUs
B CTPOEHHUH KJIETOK OaKTepuid,
JKUBOTHBIX, PACTEHUN U TPHOOB




OaKTepHATHHBIX KIETOK

11 | Crpoenue syka- [Muronnazma u €€ OpraHOUAbL. PackpsIBaTh conep:kanue
PHOTHYECKOM OpnHOMeMOpaHHbIE OPraHOUbI TEPMUHOB U TIOHATHM:
kietku (1 9) knetku: OIIC, anmapar LATOILUIaA3Ma, OPraHOUBI,
["os1b /KM, JIN30COMBI. SHJI0IIa3MaTHYECKasl CeTh
[TonyaBTOHOMHBIE OPTaHOUBI (BIIC), anmapat ['onbaxu,
KJICTKH: MUTOXOHJPUH, JIM30COMBI, BaKyOJIb,
IJIACTU[IBL. MUTOXOHJIPHH, IIJIaCTHU]IBI
[TponcxoxxaeHne MUTOXOHIPUN | (XJIOPOIUIACTBI, XPOMOILIACTHI,
u nacTtua. Bugsl miactu. JICHKOTIACTBI), pPUOOCOMBI,
HememOpaHHbIe OpraHou/Ibl MHUKPOTPYOOUKH, KIETOUHBII
KJIETKU: pUOOCOMBI, KJIIETOUHBIM | LIEHTp (LIEHTpOCOMa), PECHUUKH,
LIEHTP, LIEHTPUOJIH, PECHUYKH, KT'YTUKH, BKIFOUEHUS, A1pO,
KTryTUKH. QYHKIIUN OPraHOUAOB | siepHast 000JI0UKa,
KJICTKH. KapHoIUIa3Ma, XpOMaTHH,
BxuroueHusl. AJIPBILIKO, XPOMOCOMBI.
SApo — perysATopHbII LEHTP OnuceIBaTh CTPOEHUE
kietku. CTpoeHue spa: saep- 9YKapUOTHUYECKOM KJIETKH 10
Has 000JI04Ka, KapHuoIia3Mma, n300pakeHUsIM U Ha
XPOMAaTHH, SIPBIIIKO. XPOMO- MUKpoIIpenaparax;
COMBI. KJ1accu(UIUpPOBaTh OPraHOMIbI
TpaHcIOpT BELIECTB B KIIETKE. B 3aBUCHUMOCTH OT
JlemoHCcTpauun 0COOEHHOCTEH UX CTPOeHHUS
Ilopmpempoi: A. JIeBeHTyK, (oqHOMEMOpaH- HbIE,
P. I'yk, T. lIBann, M. Illneiinen, | AByMeMOpaHHBIE,
K. bap, P. Bupxos. HeMeMOpaHHbIE);
Tabruysl u cxemsi: «CTpoeHue ONHUCHIBATh QYHKLINHU KAXKIOTO
AYKapUOTHYECKOHN KIETKU, opraHoujia B KJIETKe.
«CTpoeHHE JKUBOTHOU KIETKN», | XapaKTepu30BaTh KIETOYHOE
«CtpoeHue pacTUTEIbHON AJIp0O KaK MECTO XpaHEHHUS,
KIeTkn», «CtpoeHune nepeaayu (yIBOEHHE XPOMOCOM)
IIPOKAPUOTHYECKON KIIETKU, U peann3anuu (TPaHCKPUIILIHS)
«CTpoeHue siipa KIETKI. HacJIeICTBEHHON HH(opMaIu
Obopyoosanue: CBETOBON MU- KJIETKH.
KPOCKOIT; MUKPOIIpENapaThbl Ilepeuncnars n onuchBaTh
PaCTUTEIIBHBIX, )KUBOTHBIX U KOMITOHEHTHI s1/Ipa U UX
OaKkTepuaIbHBIX KIETOK. (GyHKIIH.
JlaGopatopHsble u npakTudeckue | CxemMaTuyHO U300paxkaTh
paboThI: CTPOEHHE PACTUTEIbHOU U
Jlabopamopnas paboma Ne 2. JKUBOTHOM KJIETKH
«M3ydeHne cTpoeHMs KIETOK OOBACHATH OMIIOTUYECKOE
pacTeHUH, )KUBOTHBIX U 3HAYEHHUE TPAHCIIOPTA BELLIECTB
OakTepuil MO MUKPOCKOIIOM Ha | B KJIETKE.
TOTOBBIX MUKpOIIpEnapaTax u ux
ONHCAHUE»
TEMA 4. dKUBHEAEATEJIBHOCTDb KJVIETKH (6 Y)
12- | O6meH BemecTB. OOMeH BelecTB, WK PackpriBath conepxanue
13 [Tnactruaecknit MeTaboJIn3M. ACCUMUTISTINS TEPMHUHOB Y MOHSTHH:
OOMeH. (mnactuyeckuit oOMeH) 1 0OMEH BelIeCTB U NpeBpalleHue
doTtocuHTE3. JUCCUMIIIALINSA (PHEPreTUYECKUH | SHepruu (MeTabonnsm),

XemocuHnres (2 )

00MEH) — JIBE€ CTOPOHBI

CAWHOI0 ITponecca MeTabojm3Ma.

ACCUMMIIISIINS, IIJIaCTHYECKUH
00MeH, TUCCUMUIISILINSL,




Ponb 3akOHOB cOXpaHeHUs
BEIIECTBA U YHEPTUU B
MOHUMaHUU MeTaboIu3Ma.
Tuner 0OMeHa BEIIEeCTB:

aBTOTPO(HBINA U TETEPOTPOPHBIA.

Ponbs dpepmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUU
SHEPIUuu B KiIeTKe. POTOCUHTES.
CaeroBas U TEMHOBas

da3bl porocunTesa. Peakmm
dboTocuHTE3A.

O¢ddexTuBHOCTH (hOTOCHHTESA.
3HaueHue GOTOCUHTE3A JIsI
JKU3HU Ha 3emiie. Brausinue
yCIIOBUH cpefbl Ha GOTOCUHTE3 U
CIOCOOBI TTOBBIIICHUS

€ro MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUN.
XEMOCHUHTES.
XeMOCHHTE3UPYIOIINE OaKTEepPHH.
3HavYeHHE XEMOCUHTE3a ISt
’KU3HU Ha 3emIie.
Hemounctpauuu: [lopmpemuwi: K.
A. Tumupsizes.

Tabnuywl u cxemol.
«Xnopomnacty, «DOTOCHHTE3»

SHEPTeTUYECKUI OOMEH,
dorocunTe3, PoToNNU3,
dbochoprmmpoBanue,
NEPEHOCYHK IPOTOHOB,
XEMOCHHTES.

OnwuceiBath HOTOCHHTES,
MIPOLIECCHI, TPOTEKAIOIIUE B
CBETOBOU U TEMHOBOH (a3ze.
BbISBASTH IPUYHHHO-
CJICZICTBEHHBIE CBSI3U MEKIY
MOTJIOUICHUEM COJIHEYHOU
SHEPTUU XIOPOHUILIOM

1 cUHTE30M MoJiekys1 ATO.
CpaBHHMBATh UCXOJIHBIC
BEIIECTBa, KOHEUHbIE
MPOAYKTHI M YCIIOBHS
MPOTEKAHUS PeaKIuit
CBETOBOW U TEMHOBOH (ha3bl
¢doTocuHTE3A.

CpaBuuBath GOTOCUHTE3 U
XEMOCHHTE3.

OneHuBaTh 3HAUCHUE
(OoTOCUHTE3a U XEMOCHHTE3a
JUTSI )KU3HU Ha 3emiie

14

DHepreTu4ecKui
obmes (1 )

DHepreTuvecknii 0OMeH B
KJIETKe. PacIienieHue BemecTs,
BbIJIETICHUE U aKKyMYJIHMPOBaHHE
SHEPrUHU B KIETKE. DTarbl
HHEPreTHYECKOro 0OMeHa.
I'mukonm3. bpoxenue u ero
BUbl. KricnopoiHoe okucienue,
WJIH KJIETOYHOE JIbIXaHHE.
OkucnuTenbHoe
dochopunupoBanue.

D¢ hHeKTUBHOCTH
HHEPreTHYECKOro 0OMeHa.
JeMoHCTpauu:

Tabauywvl u cxemwvi: «TUbI
MUTaHH», «MeTaboIn3M,
«MuUToXoHAPHUY,
«IHEpreTuuecKuii 0OMeH»

PackpsiBath comepkanue
TEPMHUHOB U ITOHATHUI:
SHEepreTHYecKuil 0OMeH,
TJIMKOJIA3, MOJIOYHOKHCIIOE
OposkeHue, CIIUPTOBOE
OpoxeHue, OMOIOTUYECKOe
OKHCIIEHUE, KIIETOYHOE
JIBIXaHUE, TUCCUMILISIINS,
bepMeHT.
XapakTepu3oBaTb 0OMEH
BEIIIECTB U MPEBpAIICHIE
SHEpruu (MeTaboIN3M) KaK
OJTHO WX CBOMICTB JXHBOTO.
[Tepeuucnsatb ocoOOEHHOCTH
MJIACTHYECKOTO U
HHEPreTHUECKOT0 OOMEHa B
KJIETKE; yCTaHABIINBATh
B3aMMOCBS3b MKy HUMHU.
Paznuuate Tumer oOMeHa
BEILIECTB B KJIETKE:
aBTOTPO(HBIN U
reTepoTpodHBIi.
OnuceIBaTh ATaIbI
HHEPreTHYECKOro oOMeHa
(MOATOTOBUTENBHBIMH,
OECKUCIIOPOIHBIH,




KHCIJIOPOJIHBII) U CpaBHUBATDH UX
MEXTy COOOH.

XapakTepus3oBaTh peaKuu
TJTUKOJIN3a, OpOKEHNs,
KJIETOYHOTO JIbIXaHUSl; BBISBIISITD
NPUYHHHO-CJIEICTBEHHBIE CBSI3U
MEX1Y TJIMKOJIU30M, KJIETOYHBIM
JBIXaHUEM M CHHTE30M MOJIEKYI
AT®. CpaBHuBaTh

3¢ (HEeKTUBHOCTH
OECKHICIOPOIHOTO U
KHCJIOPOJIHOTO JTAroB

15- | buocunres Oenka | Peakium mMaTpu4yHOro CUHTE3A. PackpsiBaTh conepxanue

16 | (29 ['enetnueckas napopmarus u TEPMUHOB U IIOHATHUH: TEH,
JHK. Peanu3anus reHETUYECKON | FEHETUYECKUM KO, MAaTPUYHBII
uH(pOpPMALIUHU B KIIETKE. CUHTE3, TPAHCKPUIILINS,
['eneTnueckuii KO U €ro TpaHCISUs, KOJOH, aHTUKOJIOH,
cBoycTBa. Tpanckpunuusa — pudocoma, IeHTpajIbHas 10rMa
Matpuunbiidi cuHTe3 PHK. MOJIEKYJISIPHOM OMOJIOTHH.
Tpancasus — OuocuHTE3 Omnpenensars cBONCTBA
Oenka. T€HETUYECKOr0 Koja
OraIbl TpaHCIALUH. (TpUIIETHOCTD, OIHO3HAYHOCTh,
KoaupoBanue aMUHOKUCTIOT. BBIPOKIEHHOCTb,
Posns pubocom B 6uocunTe3e YHHUBEPCAIbHOCTD,
Oenka. HEIEPEKPhIBAEMOCTb,
JeMoHncTpanuu: HEIPEPBIBHOCTH).
Ilopmpemuwr: H. K. Konb1os. OnuceIBaTh 3Tanbl peaan3aluu
Tabauysr u cxemor: «CTpoeHHE HaCJIeJICTBEHHON HH(POPMAIUH B
JHK», «Ctpoenue u KJIETKE.
(yHKIIMOHUPOBAHHE FeHay, CpaBHUBaTh peakIU
«CuHre3 6enkay, «Permkanus | MaTpUYHOTO CUHTE3a MOJIEKYI
JHK», PHK u Genka B kiieTke
«["eHeTHYECKH KO,
Obopyoosanue: Moenn-
ammukanuu «Y asoeaue JJHK u
TpaHCKpUINLHUD», «bnocuHTe3
Oenmka»

17 | Heknerounsie Hexnerounsle GopMbl KU3HU PackpsIBath conepxanue

(bOopMBI )KHU3HU —
BUpYCHI (1 1)

— BUpYyCHl. McTopus OTKpbITUS
BupycoB (/. V1. UBanoBckuit).
Oco0eHHOCTH CTPOEHUS U
JKU3HEHHOTO 1IMKJIa BUPYCOB.
bakrepuodaru. bonesnu
pacTeHuM, )KUBOTHBIX U
4eJI0OBEKA, BbI3bIBAEMBIE
BHpycamu. Bupyc
UMMYHOJIC(HIINTA YeTOBEKa
(BUY) — Bo3oyaurens CIIN da.
OOpatHasi TpaHCKPHUIIIHS,
peBepTasa, HUHTErpasa.
[Tpodunaktuka
pacnpocTpaHeHHs] BUPYCHBIX

TEPMUHOB U TIOHATHH: BUPYC,
BUPYCOJIOTHS, KaIlCH]I,
Oaktepuodar, BUpyc
MMMYHOJE(PUIUTA YeI0BEKa
(B1Y), oHKOTr€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (hOpMY KU3HH;
O0COOEHHOCTH CTPOCHHUS U
YKU3HEHHBIH LUK BUPYCOB.
OnHcEIBaTh )KU3HEHHBIN ITAKIT
BUpYCa UMMYHOIe(UIUTA
YeNoBeKa; pa3nyarh Ha
pucynkax BTM (Bupyc
TabauyHON MO3auKH),




3aboneBanuid. JIeMOHCTpaIuu:
Topmpemeur: 1. 1. IBaHOBCKUI.
Tabauywl u cxemwvl: «Bupychi»,
«baxrepuodarny; «CtpoeHue u
YKU3HEHHBIN LIUKII BUpYCa
CIINa, 6akrepuodaray.
Obopyoosanue: MOICIb
crpykrypsl JJHK; marautHas
Moieb-anmaukanus «CTpoeHue
KIJIETKH»

Oakrepuodar, BIY.
O060CHOBBIBATH U COONIOIATH
MepbI TPOGUITAKTHKH
pacmipocTpaHEHUS BUPYCHBIX
3a0oeBaHui (pecMpaToOpHEIE,
KEITYT0IHO-KUIIICYHEIE,
KJemeBor sHedanut, BUY-
UHQEKITHS)

TEMA 5. PASMHOXEHUE U UTHANBUJIYAJIBHOE PABBUTHUE OPI'AHU3MOB (5 Y)

18 Kuznennsblil ki | KileTOuHbIN UMK, WIHA PackpeiBath conepxxanue
KJIETKH. Jlenenne | )KM3HEHHBIN UKJI KJIETKH. TEPMUHOB U NTOHATHUM:
knetku. Muto3 (1 | MaTepdaza u mutos. [lponeccel, | KiaeTouHbIi UK, HHTEpda3a,
q) IpoTeKarolue B uHTepdase. peIUIMKaLus, XpoMocoma,
Pennukanus — peakuus KapuOTHII, TaIIOUIHBIN,
MatpuuHoro cunre3a JJHK. JUTIIIOUTHBIA XPOMOCOMHBIN
Ctpoenune XpoMOCOM. Habop, XpOMAaTHUIbI; MHTO3; €TO
XpOMOCOMHBIN HAOOp — craguu: podasa, metadasa,
KapuoTun. JUmionaHbIi U anadasa, renodasa.
rarIONIHbIM XPOMOCOMHBIE OnuchIBaTh KU3HEHHBIA LUK
Habopbl. XpOMaTHU/IBI. KJIETKH; TIEPEUUCTIATh U
[{uronoruyeckre OCHOBBI XapaKTEPU30BaTh MEPUOJIbI
Pa3MHOKEHUS U KJIETOYHOTO IIMKJIa, CPABHUBATh
WHUBU1yaJIbHOTO pPa3BUTHUSA UX MEXIY COOOM.
opranu3moB. Jlenenue kinetku — | OnuchIBaTh CTPOCHUE
MHUTO3. XpPOMOCOM, KapHOTHUIIOB
Cranuu muto3a. [Iporeccs, OpraHU3MOB, CPAaBHUBATh
MIPOUCXOASAIINE Ha Pa3HbIX XPOMOCOMHBIE HAOOPHI KIETOK.
craausx muTo3a. buonornueckuii | CpaBHUBATh CTAAUM MUTO3A.
CMBICJI MUTO3a. Paznuuate Ha MUKpoIpenaparax
[Iporpammupyemas rubens Y PUCYHKaX CTaJIu{ MUTO3a.
KJIETKH — amoITO3. PackpeiBaTh OnonoruuecKkuit
JemMoHCTpanuu: CMBICJI MUTO3a
Tabauywvt u cxemoi: «KiieTOUHBIN
ki, «Permmukanus JJHK»,
«CTpoeHHe XPOMOCOMBI»,
«MuTO3»; MarHUTHAsI MOJCIIb-
anmiuukanus «Jlenenue KiaeTkm»;
moaenb [IHK. Obopyoosanue:
CBETOBOM MUKPOCKOIT;
Mukporpenapar «Kapnokunes B
KJIETKaX KOpEIIKa JyKay.
JlaGopaTopHbie U TPAKTUIECKUE
paboThI:
Jlabopamopnas paboma Ne 3.
«Habnronenne MuTo3a B KJIeTKax
KOHYHMKA KOpeIlTka JyKa Ha
TOTOBBIX MUKpOIMpEnapaTax
19 Dopmsbl @OpMBI pa3sMHOXKEHHS PackpsIBaTh conepxanue
Pa3MHOKEHHUS OpraHu3MOB: O€CI0JIoe U TEPMHUHOB U MOHATHUM:

opranu3mos (1 u)

rmosioBoe. Bup! 6ecrioinoro

Pa3MHOKCHHE, KJIOH, ITOJIOBBIC




Pa3MHOXKEHUS: JIeJIeHHEe Ha/IBOE,
MOYKOBAHUE OJTHO- U
MHOTOKJIETOYHBIX,
cropoodpaszoBaHue,
BEreTaTHBHOE Pa3MHOXKEHHE.
HckyccTBEeHHOE KIIOHHPOBAHHE
OpPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIIHH.

[TonoBoe pa3MHOKEHUE, €TO
OTJINYHUA OT OECIOJIOoTO.
JleMoHCTpamuu:

Tabauysr u cxemol: «POpMbI
Pa3MHOXKEHHUS OPTraHU3MOBY,
«/IBOMHOE OTI0JIOTBOPEHUE Y
[[BETKOBBIX PACTEHUI»,
«/lenenue kieTku OakTepUn»,
«BereraTuBHOE pa3MHOXKEHUE
pactenuii», «CTpoeHue TOJIOBBIX
KIICTOK»

KJIETKH (TaMeThI), SUIIEKIIETKA,
CIIEPMAaTO30M /I, 3UT0Ta, ICJICHHE
HaJIBOE, MOYKOBAHHE,
CHOPYJALUS, PparMeHTaINs,
BEreTaTHBHOE Pa3MHOXKCHHE,
CEMEHHOE Pa3MHOKEHUE,
OIBLICHUE, JBOWHOE
OIJIOJJOTBOPEHUE, MOJIOBHIE
’KeJe3bl, CCMCHHUKH, SUIHUKH,
OIUIOJIOTBOpPEHUE (HAPYKHOE,
BHYTPCHHEE).
XapakTepu30BaTh OCOOCHHOCTH
Y 3HaYCHUE OECIIONIOr0 U
MIOJIOBOT'O CIIOCOOOB
pa3sMHOXKCHHUs. BeIIensaTh BUIbI
0ecIoI0ro pa3sMHOKEHUS;
BBISIBIISITH B3AaUMOCBSI3H MEKIY
dbopmamu u criocobamu
Pa3MHOXKECHHUS U UX
OMOJIOTMYECKUM 3HAUYCHUCM.
Bunaners npuémamu
BEreTaTHBHOTO PA3MHOKCHHS
KYJIBTYPHBIX pacTCHHI (HA
npUMepe KOMHATHBIX).
XapakTepru3oBaTh MOJIOBbIE
KJICTKH: SULIECKICTKH,
CIIEPMAaTO30H/IbI; BBISBIIATH
0COOCHHOCTH MX CTPOCHUS

20 | Meiio3 (1 v) Meiio3. Craguu Meiio3a. PackpeiBaTh conepkanue
IIpoueccsl, npoucxoasIKe Ha TEPMUHOB U IIOHATUI: MEHO3,
cragusax meiosa. [loBegenue KOHBIOTAlUsI XPOMOCOM,
XpPOMOCOM B Meio3e. nepeKpeECT (KPOCCUHTOBED)
Kpoccunrosep. buonoruueckuii | XpoMOCOM, FaMETHI.

CMBICJI ¥ 3HA4E€HHE Meio3a. XapakTepru3oBaTh MEN03 KaK

JemoHcTpauuu: CHoco0 KJIETOYHOTO JAETICHHUS;

Tabauyvt u cxemoi: «Jlenenue OIHKCKHIBATH MEM03 MO CTAUSIM;

KIIETKH, «Meno3». CpaBHMBATH CTaJUU MEW03a U

Obopyoosanue: monens JIHK; MUTO3a.

MarHuTHBIE MOJICTH-aNTUIMKaMK | Pa3nuuaTe Ha puUCyHKaxX CTaauu

«/lenenue kiIeTKN» Mel03a; pacKpbIBaTh
OMOJIOrMYecKoe 3HaYeHNE
Meno3a

21 | O6pazoBaHue u I"amerorenes — mpouecc PackpsiBaTh conepxkanue

Pa3BUTHUC IMOJIOBBIX
KJIETOK.
OmnonoTBOpeHNE

(1)

00pa30oBaHUs MOJOBBIX KJIETOK Y
XKHUBOTHBIX. [10JIOBBIE JKeIe3bI:
CEMCHHUKU U ANYHHKHU.
OO6pa3zoBaHue 1 pa3BUTHE
ITIOJIOBBIX KJIETOK — IraM€ET
(cnepmaro3ou, SIEKIeTKa) —
CIIepMaTOTeHE3 M OOTeHE3.
OcoOeHHOCTH CTPOEHUS
SIMIEKJIETOK U CIIEPMATO30MI0B.

TEPMHUHOB U NTOHATHUM:
raMeToreHes, CliepMaToreHes,
OOT€HE3, CIIEpMaTO30u]l,
aKpOCOMa, SIULIEKIIETKA,
MOJISIPHBIE TEJbIIA.
XapakTepu30BaTh 0COOEHHOCTH
ramMeToreHesa y )KMBOTHBIX U
€ro CTaJuu, MOJOBBIE KIETKU
JKUBOTHBIX U OIIMCBIBATh




O1m1010TBOpPEHHE.
ITapTeHorenes.

JemoHcTpanuu

Tabauywr u cxemor: «Ilpsimoe n
HENpsIMOE pa3BUTHEY,
«l"ameTorenes y
MJICKOTIMTAIOIINX U YEIIOBEKay.
Obopyoosanue: MOJICIb
MeTadazHOil XPOMOCOMBI;
MHUKPOCKOII, MUKPOIIpenapaThbl
«CniepMaTo30u1bl
MJIEKOITUTAIOILIET O,
«linexkinerka
MJIEKOITUTAIOIIETO.
JlaboparopHble U MPaKTUIECKHE
paboThI:

Jlabopamopnas paboma Ne 4.
«M3ydeHnne cTpoeHus TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax

IPOLECC UX PA3BUTHA.
CpaBHUBATh ClIEPMATOrEHE3 U
OOI'eHEs3.

OnuceiBaTh OMJIOOTBOPEHUE,
OMoJIOrnYecKoe 3HaUYCHUe
OILJIOJOTBOPEHHUS

22

WNupuBuayanbHOE
pa3BHTHE
opranu3mos (1 1)

WuauBuyanbHOE pa3BUTHE
(oHTOrEHe3). OMOpUOHAIILHOE
paszBuTHe (3MOpHOTEHE3). DTarbl
AMOpPUOHAJILHOTO Pa3BUTHUSA Y
IO3BOHOYHBIX KUBOTHBIX:
IpoOJeHne, racTpyJIsus,
OpraHoreHes.
[TocTaMOproOHAIBHOE pa3BUTHE.
Tumnb! NOCTIMOPHUOHATBHOTO
Pa3BUTHSL: MIPSIMOE, HEMPSMOE
(mumunHOYHOE). BrinsiHue cpensl
Ha pa3BUTHE OPTaHN3MOB,;
(bakTOopbl, CIOCOOHBIE BBI3BIBATH
BPOXKJICHHBIE YPOJICTBA.

Poct u pa3sBuTHE pacTCHUN.
OHTOreHe3 UBETKOBOTO
pacTeHUs: CTPOEHUE CEMEHH,
CTaJIu¥ Pa3BUTHSL.
JeMoHCTpauu:

Tabruywt u cxemoi: «OCHOBHBIE
CTa/Iu OHTOT€HE3aY,

«Ipsamoe u HenpsAMoe
paszBuTue», «/IBoiHOE
OIJIOJJOTBOPEHHE Y IIBETKOBBIX
pacTeHuin»

PackpsiBath comepkanue
TEPMHUHOB U ITOHATHUM:
OHTOT€HE3, SMOPUOTEHE3,
3UroTa, ApodiieHue,
OmacToMepsl, MOpyJa, O1acryna,
Oyacrorens, racTpysa, Helpyna,
OpraHOTeHe3; 3apPO/IbIIICBhIC
JUCTKH: 9KTOJIEpMa, ME30IepMa,
SHTOJEPMA;
MOCTAIMOPHUOHATIBHOE Pa3BUTHE:!
MPSIMOE U HEMPSIMOE
(ImurHOYHOE); MeTaMop(do3,
Meracrnopa, MUKpocnopa,
MBUTBIIEBOE 3€PHO, CIIEPMUH,
3apOJIBIIEBBIA MEILIOK, IBOMHOE
OIUIOJJOTBOPEHHUE.

Onpenensarp Tarbl
AMOPUOHAIIEHOTO Pa3BUTHS
XOPJIOBBIX Ha CXEMax U
npernapaTax U ONUCHIBATh
MPOIIECCHI, TPOUCXOISIINE HA
Ka)KJIOM JTarle.

CpaBHUBATh EPUO/IbI
OHTOTE€HE3a; MPSIMOE U
HenpsiMoe (JINYNHOYHOE)
MOCTAMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YEJIOBEKA U IPYTUX
XOpJOBBIX.

OOBACHATH OMOJIOTHYECKOE
3HaUYE€HHUE PA3BUTHUS

¢ metamopdo3om;
OTPHULIATENILHOE BIUSHUE




aJIKOTOJIsl, HUKOTUHA U IPYTUX
TEpaTOreHHbIX (PaKTOPOB HA
pasBUTHE 3apOJblIlIa YeI0BEeKa.
OnuceiBaTh NPOLECC IBOHHOTO
OIJIOJJOTBOPEHUS Y LIBETKOBBIX
pacTeHui

TEMA 6. HACJIEACTBEHHOCTDb U UBMEHYHUBO

CTb OPTAHHM3MOB (8 )

23 | 'eneruka — Hayka | [Ipenmer u 3aaul reHETUKH. PackpsIBaTh conep:xanue
0 Posnb nurosniorun v SMOpHUOJIOTUU | TEPMHUHOB U ITOHATUI: T'EH,
HACJIC/ICTBEHHOCTH | B CTAHOBJICHUH I'€HETUKH. BKan | reHom, reHOTHIl, eHOTHII,

U U3MEHUUBOCTH POCCHMCKHX U 3apyOeKHBIX XPOMOCOMBI, aJUI€TIbHbIE T€HbI

(19) YYEHBIX B Pa3BUTUE T€HETHKH. (aymenu), rOMO3UTOTA, T€TEPO-
MeTobl reHeTUKH 3UroTa, JOMUHAHTHBIA IPU3HAK
(rubpuoI0rudYecKuii, (reH), periecCUBHbBIN IPU3HAK
[IUTOTCHETHYCCKHH, (reH), uncrast IMHUSI, THOPHI.
MOJIEKYJIIPHO-TE€HETUUECKUH ). [Iepeuuncnsars u
OCHOBHBIE T€HETUYECKHE XapaKTepu30BaTh METObI
noHATUs. [ eHeTHYecKkas CAMBO- | TEHETHKH: THOPHIOJIOTHUECKUH,
JIMKa, UCTIOJIb3yeMasi B CXeMax LUTOr€HEeTHUYECKUH,
CKpELIMBAaHUMN. MOJIEKYJIIPHO-TEHETHYECKU I,
Hemoncrpauuu: [lopmpemsi: I'. | JOMUHAHTHBIE U PELIECCUBHBIE
Menpnens, T. Mopran, H. U. IIPU3HAKU PACTEHUN U
Basuinos, JKUBOTHBIX.
C. C. YerBepukos, H. B. [Tonp30BaTbCs reHETUYECKON
TumodeeB-PecoBckuii. TEPMHUHOJIOTUEH U CUMBOJIUKOMN
ObopyoosaHnue: MOACIIb- JUISL 3aIUCH TEHOTHUITUYECKUX
anmukanus «MOHOrMOPUIHOE | CXEM CKpEIIMBaHUs
CKpeIIBaHuEey, TepOapuii
«["opox noceBHOI»

24 | 3akOHOMEpPHOCTH | 3aKOHOMEPHOCTH Hacie[oBaHus | PackpbIBaTh conmepkanue
HaCJIEIOBaHMs IIPU3HAKOB, YCTAaHOBJIEHHBIE I TEPMHHOB U TIOHATHUI:
MIPU3HAKOB. Mennenem. MoHorubpuaHoe MOHOTHOPUAHOE CKpELIMBaHUE,
Monorubpuanoe CKpEIUBAaHNE. 3aKOH (deHoTUnuYecKue
CKpELIMBAaHHE ennHooOpa3ust THOpHUIOB IpyNIbl, THOPUIOTOTUYECKHUI
(1) nepBoro nokosieHus. Ilpasuio METO/I, YUCThIE

JIOMUHUPOBAHUS. 3aKOH
pacuIeIeHHs PU3HAKOB.
I'nmoTe3a 9YuCTOTHI TaMET.
ITonHoe

Y HETOJIHOE JOMHUHUPOBAHUE.
JeMoHcTpanuu:

IToptpetsr: I'. Mennens.
Tabmunsl 1 cxeMsl: «MOHO-
TUOPHUIHOE CKpPENIUBAaHUE U

€ro IUTOTCHETHYECKasl OCHOBAY,
«3aKOH pacHIenIeHUs U

ero IUTOTCHETHYECKAsl OCHOBAY,
«3aKOH YHCTOTHI TaMET).
O6opynoBaHue: MOAETH-
anmukanun  «MOHOTHOpUTHOE
ckpeuuBanue», «HemnomnHoe
JIOMHHHUPOBaHME; Tepbapuit

JIMHWH, TOMHUHUPOBAHKE TEHOB
(moHOE, HETIOTHOE),
pacllernieHue B TOTOMCTBE.
OnuceIBaTh METOAUKY
nposeaeHus I'. Mennenem
OTIBITOB TI0 U3YYECHHIO
HacCJEeI0BAHMS OJTHOM Napbl
IPU3HAKOB y TOpOXa MOCEBHOTO.
PackpsIBaTh conepxanue
3aKOHOB €MHO00pa3us
THOPUIOB TIEPBOTO ITOKOJICHHS U
3aKOHa paclIerICHHs.
OOBSICHITH THITOTE3Y YUCTOTHI
ramer.

3anuchIBaTh CXEMBbI
MOHOTHOPUIHOTO CKpEIINBaHus,
OOBSICHATP €Tr0 IUTOJIOTHYECKHE




«I"opox MmoceBHON»

OCHOBBI U

pelaTb FeHeTUYECKUE 3a0a4n
Ha MOHOTMOpUHOE
CKpELIMBAHHE

25 | Jurubpumnoe JurndpuHoe CKpelnBaHue. PackpsiBaTh conepxkanue
CKpEeLIBaHHUE. 3aKOH HE3aBHCHUMOTO TEPMUHOB U TIOHSTHIA:
3aKoH HacJIeI0BaHMsI IPU3HAKOB. JUTHOPUIHOE CKpEIMBaHKE,
HE3aBUCHMOT'O [luToreHeTHueCKue OCHOBBI aHAJTN3UPYIOIee
HacJleI0BaHMs JUTHOPUIHOTO CKpPEIMBAHMSL. CKpelBaHHE.
MIPU3HAKOB Ananusupytoniee ckpeuruBanue. | OnuceiBath onbITH . Mennens
(1) Hcnonb3oBanue 10 U3YYEHHIO HACJIEJOBAHUS
AQHAJTM3UPYIOIIETO CKPEIIMBAHUS | IBYX IIap MPU3HAKOB Y TOpoxa
JUIs OTIpE/IeNIeHUs TEHOTUIIa IIOCEBHOTO.
0co0u. PackpeiBath conepxanue
JleMoHCcTpauuu: 3aKOHa HE3aBUCUMOTO
IToptpetsr: I'. Mennens. HACJIEIOBAHUS [IPU3HAKOB.
Talnuipl U CXeMBbl: [TpuMeHsATH MaTEMAaTUUYECKUN
«lurubpuiHoe CKpeUMBaHue», | pacdy€r ¢ IOMOIIbIO METOAA
«luTonoruueckue OCHOBBI JUTU- | IEPEMHOKEHUS BEPOSITHOCTEH U
OpPHUIHOTO CKPEIIUBAHMS». 3aIuCh
Ob6opynoBaHue: MOJIEINb- C MOMOUIbI0 (PEHOTUITUYECKUX
anmumkanus «JurudpuaHoe paIuKanoB pac- HICTIICHHUS
CKpEeLBaHHE» IPU3HAKOB Y TOTOMKOB IO
(eHOoTHUIly U TEHOTHUILY.
3anuceIBaTh CXEMBbI
JTUTHOPUIHOTO CKpPEIINBAHMUS,
OOBSCHATH €ro
[IUTOJIOTUYECKHE OCHOBBI U
pelaTh reHeTH4ecKre 3a/1a4u
Ha TUTHOPUIHOE CKPEIIMBAaHHE
26 | CueruieHHOE Ha- CuenuieHHOE Hacel0BaHue PackpbIBaTh conepkaHue

ClIeZIOBaHHE
npu3HakoB (1 )

npusHakoB. Paborta T. Moprana
IO CLIETUIECHHOMY HacJIeI0BAHUIO
reHoB. Hapymenue cuennenus
T€HOB B pe3yJIbTare
KPOCCHHTOBEpA.

XpoMOCOMHasI TEOpUs HACTE-
CTBEHHOCTH. [ eHeTnueckue
KapThl.

JeMoHCTpauu:

IHoprpersr: T. Mopras.
Tabmuiel 1 cxeMbl: «Meiio3y,
«"eHeTnueckue KapThl paCTCHU,
KUBOTHBIX U YEJIOBEKA,
«B3anMoelcTBrE alIeIbHbIX
TE€HOBY.

O6opynoBaHue: MUKpOIpenapar
«dpozodumnay (Hopma, MyTaruu
(OpPMBI KPBUIBEB U OKPACKH
TeJa), MUKPOCKOTI; MOJIETTb-
anmukanus «llepekpéct
XPOMOCOMY.

TEPMHUHOB U ITOHATHUM:
CLIEIUIEHHOE HACJIEI0BAaHUE
MPU3HAKOB, pEKOMOUHAIIHS
I€HOB, TCHETUYECKUE KapThl
XPOMOCOM, MOPTaHU/a.
Ha3zpiBaTh OCHOBHBIE
ITOJIOXKEHUS XPOMOCOMHOMU
TEOpUU HacJeACTBEHHOCTH T.
MopraHa; pacKpbeIBaTh
conepxanue padbotsl T.
MopraHa 1o ClerIeHHOMY
HACJIEJOBaHUIO TEHOB U
MPUYMHBI HAPYIICHUS
CLEIUICHUS MEXly T€HaMHU.
3anuceIBaTh CXEMBI
CKpEIIUBaHMsI NP CLETNIEHHOM
HacJIeJOBaHUH, OOBSICHITH
IPUYMHBI pEKOMOUHAIINY T€HOB,
OTpEeAeNATh YUCIIO TPYIIT
CLIEIUIEHNUS T€HOB; PEIIaTh
reHeTUYEeCKUe 3aJa4yu Ha




JlaGopaTopHble U TPAKTUIECKUE
paboThI:

JlaGopaTopnas pabora Ne 5.
«M3ydyeHue pe3ynpTaToB
MOHOTHOPHUIHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS Y
JPO30(QHITBI HA TOTOBBIX
MUKpOTIperapaTax»

CIHCIIJICHHOC HACJICAOBaHUEC

27 I'eneruka nona. I'eneruka nmona. XpoMocoMHOE PackpriBath coneprkanue
HacnenoBanue oInpezesieHue noja. AyToCOMbl U | TEPMUHOB U IMOHATHI:
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. XPOMOCOMHBIN HaboD,
CLEIUICHHBIX C ['omorameTHbIE 1 ayTOCOMBI, [TOJIOBBIE
nosiom (1 1) reTeporaMmeTHble OPraHU3Mbl. XPOMOCOMBI, TOMOTI'aMETHBII

Hacnenosanue npusHakos, I10J1, TETEPOraMeTHBIN MOJI,
CLEIJICHHBIX C MOJIOM. CLIEIJIEHHOE C MOJIOM
JeMoHCcTpanuu: HACJIEI0BAHKE IIPU3HAKOB.
[Toptpetsr: I'. Menaens, OOBACHATE [UTOJIOTHYECKHE
T. Moprasn, H. 1. BaBunos. OCHOBBI XPOMOCOMHOT'O
Tabmuie! u cxemsl: «['eHeTHKa MEeXaHu3Ma OIpEAENICHUs 110Ja y
oJia», «3aKOHOMEPHOCTH Pa3JIMYHBIX OPTAHU3MOB.
HacJeI0BaHUs, CLIETUIEHHOTO CpaBHMBaATh 3aKOHOMEPHOCTH
¢ monom», «Kapruotunsl HACJICIOBAHUS [TPU3HAKOB,
YeJIOBEKA U )KUBOTHBIX» CLUEIJICHHBIX U HE
CLEIJICHHBIX C IIOJIOM.
Pewate renernueckue 3a1aumn
Ha HAaCJIEI0BAHNE CLECTUICHHBIX C
I10JIOM MPU3HAKOB

28 N3MeHUYnBOCTb. N3menunBocTh. Busl PackpeiBats conepxanue

HenacnencrBeHHas | ©3MEHUUBOCTHU: TEPMUHOB U MTOHATHUM:

M3MEHYUBOCTS (1

4)

HEHACJICICTBCHHAS U
HacjeAcTBeHHas. Ponb cpessl B
HEHAaCJIEICTBEHHOU
M3MEHYMBOCTH. XapaKTEePUCTHKA
MO (PUKAITMOHHOM
M3MEHUYMBOCTHU. BapuanmoHHbIi
PSI ¥ BapUaIlMOHHAS KPUBas.
Hopwma peakiuu npusHaka.
KonndecTBeHHBIE 1
KaueCTBEHHbIE TPU3HAKU U UX
HOopMa peakiuu. CBolicTBa

MO (PUKAITHOHHOM
W3MEHYUBOCTH.

JeMoHcTpanuu:

Tabnuie! U cxeMbl: « BHAbI
W3MECHYHUBOCTH,
«MoauduxanmoHHas
H3MCHYHUBOCTE.
JlaGopaTopHbie U TPAKTUIECKHE
paboThI:

JlaGopaTtopnas padota Ne 6.
«M3yuenne MoanpuKanOHHON
W3MEHYHBOCTH, TOCTPOCHHE

M3MEHYUBOCTb, HACJIEICTBEHHAs
WU3MEHUYUBOCTb,
HEHAaCJIeJICTBEHHAs
WU3MEHUYUBOCTb,
Mou(pUKaAIIMOHHAS
MU3MEHUYUBOCTb, BApHUALIMOHHBIN
psia, BapualliOHHasl KpuBasi,
IIPU3HAK, HOpMa pPEaKklny,
KOJIMYECTBEHHBIE U
KAaueCTBEHHBIE IPU3HAKH.
Knaccugunuposats BUbI
W3MEHUYUBOCTH U BBISIBJIATH UX
OMOJI0rMYecKre 0COOEHHOCTH.
Ilepeunciars cBoMcTBa
MOIU(PUKAITIOHHOM
M3MEHYHBOCTU U OOBSACHATDH €&
3HaYEHHE JIJIsl OPraHU3MOB.
Pa3znnyarh KOJIMYECTBEHHBIE U
KauyeCTBEHHbIE MPU3HAKY;
CTPOUTH BapUALIMOHHBIN AL,
BapHAallMOHHYIO KPUBYIO,
BBIUHCIIATH CPEAHEE 3HAUECHUE
pU3HaKa




BapHaLlMOHHOTO psAJa U
BAPUALIMOHHON KPUBO»

29 | HacnencrBeHnHas HacnencrBennas, ninmu PackpsiBaTh conepxanue

M3MEHYUBOCTH (1 FEHOTUITNYECKasi, U3MEHUYUBOCTb. | TEPMUHOB U MOHSITHIA:

q) KoMm0OuHatuBHast ©I3MEHUMBOCTh. | HACIEACTBEHHAs U3MEHUYUBOCTbD,
Meiio3 1 oa0BOM MPOLIECC — KOMOWHATHBHASI U3MEHUUBOCTb,
OCHOBa KOMOMHATUBHOMN MyTalMOHHAsi U3MEHYNUBOCTb,
M3MEHYMBOCTH. MyTanimoHHas MYyTaHT, MyTalluH: T€HHBIE,
U3MEHYUBOCTD. XPOMOCOMHBIE, FTEHOMHBIE;
Knaccudukanus Mmyranmii: MOJUIIOUMS, aHEYIITIOU S,
T€HHbIE, XPOMOCOMHBIE, MyTareHsl.
reHoMHbIe. YacToTa U IpuuuHbl | XapakTepus3oBaTh
MyTaluil. MyrareHHbie HACJIEICTBEHHYIO
dakTopbl. 3aK0H W3MEHUYUBOCTb; POPMYITHPOBATH
TFOMOJIOTUYECKUX PSOB B 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HACJICICTBEHHOM U3MEHUYUBOCTH | HACIEACTBEHHON M3MEHUYMBOCTH
H. 1. BaBunosa. BHesnepHas H. Y. BaBuioBa u 00OBACHATH
HaCJIEACTBEHHOCTh U €ro 3Ha4YCHUE I OMOJIOTUH U
M3MEHYUBOCTD. CEJIEKLIHH.
Hemoncrpanuu: [optpersr: I'. ne | Knaccupunuposars myTarmm:
®pus, H. 1. Basuios. T€HHBIE, XPOMOCOMHBIE,
Tabnuibl U CXEMBI: T€HOMHBIE — U NPUBOJIUTH
«MyTaluMOHHAss U3MEHYUBOCTbY. | IPUMEPHI MyTAaLIHil.
OOGopynoBaHue: MUKPOCKOIT; OOBSACHATH MPUYUHBI
Mukpomnpenapar «/Ipozodunar» BO3HUKHOBEHHUSI MyTalluid, POJIb
(HOpMa, MyTanuu GOPMBI (aKTOpOB-MYyTareHoB.
KPBUIBEB U OKpacKa Tena); CpaBHMBaTh BU/Ibl MyTallUl;
KOMHATHBIE PACTCHHS C MECTPON | BBISABJISATH IPUUHHBI
OKpacKOM JTUCTHEB. HaCJEeACTBEHHOMN
JlaGopaTopHble U TPAKTUYECKUE | U3MEHYHUBOCTH, UICTOUYHUKU
paboThI: MYTareHoB B OKpYy Karouen
JlaboparopHnas padota Ne 7. cpelie (KOCBEHHO)
«AHanmu3 MmyTauui y 1po3odunsl | XapakTepru30BaTh BHESAEPHYIO
Ha FOTOBBIX MUKPOIIPENApaTax» | HACIEACTBEHHOCTb U

M3MEHYUBOCTD.
30 I'enernka I'eneruka yenoBeka. Kapuotun | PackpeiBaTh coaepxanue

yenoBeka (1 )

yesnoBeka. OCHOBHBIE METOIbI
TeHETHKH YeJIOBEKa:
TCHEAJTOTHYECKHM, OJIM3HEIIOBBIH,
IIUTOTCHETUYCCKU,
OMOXMUMHYECKUNA, MOJIEKYIISIPHO-
reHetndyeckuii. COBpeMeHHOE
OmpeieJIEHuEe TeHOTHIA:
MTOJTHOTCHOMHOE
CEKBEHUPOBAHHUE,
T€HOTHUITUPOBAHKE, B TOM YHUCIIE C
nomorsio TP - ananuza.
Hacnencreennsie 3a00eBaHus
YeJIOBEKa: TCHHBIC OOJIC3HH,
00JIe3HU ¢ HACIICICTBEHHOM
MPEAPACIIONOKEHHOCTHIO,
XPOMOCOMHBIE OOJIE3HHU.

TEPMHHOB U IOHATUN: KAPUOTHUII
YeoBeKa, IINTOTeHETHISCKUH
METO/I, TCHEaJTOTHUYECKUH METOI,
OMOXMMHYECKUH METOJI,
OJIM3HEIIOBBII METOJI,
HACJICACTBECHHBIE OOJIE3HU
(MOHOTEHHBIE, C
HACJICJICTBEHHOU IMTPEIPacIioo-
YKEHHOCTBHIO, XPOMOCOMHBIE),
MEIMKO-TE€HETHYECKOE
KOHCYJTBTUPOBaHUE.
[Tepeuncnars 0cOOEHHOCTH
W3YYCHUS TeHETUKH YEIOBEKa,
MIPUBOJIUTH TIPUMEPHI
HACJICICTBEHHEIX 3a00JICBaHMIt
YeJIOBEKAa, XapaKTePH30BaTh




ComaTnueckue v reHepaTUBHBIC
myTanuu. CTBOJOBBIE KIIETKH.
[Tpunuunel 310poBOroO 0Opasza
JKU3HU, TUATHOCTUKH,
NpoQUIAKTUKUA U JICUCHUS
TEHETHYECKUX OOJIe3HEH.
Menauko-reHeTuYecKoe
KOHCYJIbTUPOBaHME. 3HAUCHUE
MEAUIMHCKOW F€HETUKH B
MPEIOTBPALICHUH U JICUCHUN
reHeTUYeCcKuX 3a00JIeBaHUN
YeJioBeKa.

JleMoHCTpamuu:

TaOmuIBl U CXEMBI:
«HacnenoBanue pesyc-hakropay,
«["eHeTHKa rpynn KpoBu».
JlabopaTopHble U MIPaKTUUECKHE
paboTHI:

[TpakTuyeckas padora Ne 2.
«CocTraBneHue 1 aHaan3
POJIOCTIOBHBIX YEJIOBEKA)

METO/IBI X TPO(HUIAKTHKH,
000CHOBEIBATH 3HAUECHHUE
MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHHSI.

BBISIBIIATE ¥ CPaBHUBATH MEKITY
000l TOMHUHAHTHEIE U
pelLeCCUBHBIE MPU3HAKU
yenoBeka. CoCTaBIIATh U
aHAJIM3UPOBATh POJOCIOBHBIE
YyeJIoBeKa

TEMA 7. CEJEKIIA OPTAHU3MOB. OCHOBbBI BHOTEXHOJIOI'M (3 Y)

31 Cenekuus kak Ceneknus Kak Hayka U npouecc. | PackpbiBaTh copepxaHue
HayKa ¥ IIPOLIECC 3apoxaCHUE CEJIEKIIUU U TEPMUHOB U TTOHSATHH:
(149) JIOMECTHKALMS. YUeHue CeJIeKLHUs, COPT, IOPoJa,
H. U. BaBuiioBa o neHTpax IITaMM, JIOMECTHUKAIIUS, UIN
MIPOUCXOXKICHUS U 0/IOMAallIHUBAHKE, LIEHTPBI
MHOT000pa3us KyJbTypHBIX MHOT000pa3us u
pacteHuil. LleHTpsl MIPOUCXOKICHHS KYJIbTYPHBIX
MIPOUCXOKIACHUS JTOMAIITHUX pacTeHUM U KUBOTHBIX,
’)KUBOTHBIX. CopT, mopoja, ruOpuaAn3aIys, UCKYCCTBEHHBIN
ITaMM. oTOOP.
JemMoHcTpanuu: Ha3biBaTh 1 cpaBHUBATH
ITopTpetsr: H. U. BaBuiios. OCHOBHBIE 3TaNbl Pa3BUTHS
TabmuIel U CXeMBI: KapTa CEJIEKLIUH.
«lenTpb1 MHOTOOOpA3Us U Nznarats yuenune H. U.
MIPOUCXOKIECHHS KYJIbTYPHBIX BasunoBa o nenTpax
pacteHui», «[1opoasl TOMAITHUX | TPOUCXOKIACHHS KYJIbTYPHBIX
JKUBOTHBIX», «CopTa pacTeHul; pa3nuyaTh LEHTPbI Ha
KYJIbTYPHBIX PACTEHUI. KapTe MUpa, CBS3BIBATh UX
O6opynoBaHue: MYJSDKY TJI0JIOB | MECTOMOJIOKEHUE C OYaraMu
Y KOPHEIUIOIOB AUKUX (HOPM U BO3HUKHOBEHUSI IPEBHEUIITUX
KYJIbTYPHBIX COPTOB PaCTECHHUI; LUMBWIA3AIUH.
repbapuit CpaBHHBaTh COpTa KYJIbTYPHBIX
«CenbCcKOX0341CTBEHHBIE pacTeHui, NOpoAbl JOMAIIHUX
pacTeHus KUBOTHBIX U UX IUKUX MPEIKOB.
OueHuBaTh poJib CENEKINH B
obecrieueHnn
MIPOJI0BOJILCTBEHHOM
0€30MaCHOCTH YEJIOBEYECTBA
32 | Metoasl u CoBpeMeHHbIE METObI PackpbiBaTh conepxkanue
JOCTHIKECHUS ceJIeKIu. MaccoBBIN U TEPMHUHOB Y MMOHATHIA:




CEJIEKLIUH WHAUBUAYAJIbHBIN OTOOPHI B HCKYCCTBEHHBIN 0TOOp,
pacTeHui u CEJICKLIUY PACTEHUN U MaccoBBIi 0TOOD,
YKUBOTHBIX JKUBOTHBIX. MHIAUBUAYAIbHBII 0TOOD,
(19) OrueHka 3KcTepbepa. JKCTEpbEp, OJIU3KOPOJICTBEHHOE
bnnskopoacTBeHHOE CKpELMBAHNE, YUCTAs JIMHUS,
CKpEeIMBaHNE — MHOPUIHMHT. reTEPO3UC, HEPOACTBEHHOE
UYucras muaus. CKpeluBaHue CKpELIMBAHHE, NCKYCCTBEHHBIN
YUCTBIX JIMHUM. ['€Tepo3uc, uam | MyTareHes, HOJIUILIONIbI.
ruOpuaHas cuia. CpaBHuBaTh GOPMBI
HepoacrBenHoe ckpelinBanue HCKYCCTBEHHOT'O 0TOOpa
— aytOpuaunr. OtnanéHHas (MaccoBoro u
ruOpuIu3anys u e€ yCrexu. WHJUBUIYaJIbHOTO), BUJIbI
HckyccTBeHHBIN MyTareHes u ruOpuan3auu
MIOJIyYEHUE MOJIUIIONIOB. (6:1TM3KOPOICTBEHHON U
Joctmxenus cenekuuu OTJIaIEHHOM), CIIOCOOBI
pacTeHuM, )KUBOTHBIX U [IOJIy4EHUS NOJIUIIIIOUOB.
MHUKpPOOPTaHU3MOB. [IpuBOANTE IPUMEPHI
JlemMoHCTpauu: JIOCTUKEHUH CENEKIINU
IToptpetsr: Y. B. Muuypun, I pacTEeHUN U KUBOTHBIX
M. Kapnieuenko,
M. ®. NBaHOB.
33 | buorexnomorus brorexHo0rus Kak oTpacib PackpsIBaTh conepxanue
Kak OTpacib MpOU3BOJACTBA. | 'eHHast TEPMUHOB U MOHATHUM:
npou3BojcTBa (1 WHXXEHEpHs. DTarbl CO3JaHus OMOTEXHOJIOTHS, KJICTOYHAs
q) pexombunantHoi [IHK u Tpanc- | uHXeHepusi, reHHasi HHXXEHEepHs,
TeHHbIX OpraHnu3MoB. KiierouHas | KJIOHHpOBAaHUE, TPAHCTE€HHbIE
nHxeHepus. Kinerounsie oprauu3mel, MO (reHetnyecku
KYJIbTYpbl. MUKpPOKJIOHAIBHOE Mo (pULIIMPOBaHHbBIE
Pa3MHOKEHUE PACTECHUM. OpTaHHU3MBI).
Knonuposanue XapakTepu3oBarb
BBICOKOITPOYKTHUBHBIX OMOTEXHOJIOTHIO KaK OTpacib
CEJIbCKOX 035 HCTBEHHBIX IIPOU3BOJICTBA, OCHOBHBIE
OpPraHU3MOB. DKOJIOTHYECKUE U JOCTH)KEHUS! OMOTEXHOJIOTUH B
strdeckue npodnemsl. 'MO — | o6acTu IPOMBIIUIEHHOCTH,
TEeHETUYECKU CEJIbCKOTO XO35HCTBa U
Mo pUIIMpOBaHHbBIE MEIULIUHBI
OpraHu3Mmsl. /[eMoHCcTpanuu: [lepeuncnars u
Tabauyst u cxemor: «OOBEKTHI XapaKTEPU30BaTh OCHOBHBIE
OounoTexHonorun», «Knerounsle METOJIbl U JJOCTUKEHUS
KYJIbTYpbI U KJIOHUPOBAaHUE, OMOMH)KEHEPHH.
«KoHCTpynpoBaHue u nepeHoc OO6CyXaaTh HKOJIOTUYECKUE U
T€HOB, XpPOMOCOM» ATUYECKHE aCIIEKThI HEKOTOPBIX
UCCIIEIOBaHMM B 00J1acTH
OMOTEXHOJIOTHH
(KJIOHUPOBaHUS,
HCKYCCTBEHHOI'O
OTLJIOIOTBOPEHUS,
HaIpaBJIE€HHOTO U3MEHEHUS
reHoMa M CO3JIaHus
TPAHCTEHHBIX OPTAaHU3MOB)
34 | [loBTOpeHue u

3aKperIeHUe




\ marepuaia (1 a)

11 kaace

1 u B Hezento, Bcero 34 4, 2 4 — pe3epBHOE BpeMsI

Ne TeMbl ypOKOB U OcHOBHOE co/lep:KaHue Ilnanupyembie BUIBI
1/ | KOJUYECTBO YACOB yueOHOH 1esiTeJIbHOCTH
00y4arouuxcs
TEMA 1. 9BOJIOHUOHHASA BUOJIOT'UA (9 Y1)
1 OBOJIIOLUSA U IIpeanoceuiky BO3HUKHOBEHUsT | PackpbIBaTh conepxkaHue
METOJIBI €8 3BOJIFOIMOHHON TEOPUHU. TEPMHUHOB U MOHATHI:

n3ydenus (1 u)

DOBOJIIOIMOHHAS TEOpUs U e€
MecTo B Onosoruu. BiusHue
HBOJIIOLIMOHHOW TEOpUU Ha
pa3BUTHE OMOJIOTUH U APYTUX
HayK.

CBuzeTenbCTBa S3BONIOIMH.
[TaneonTonmornyeckue:
[I0CJIEI0BATENbHOCTD TOSABIICHUS
BUJIOB B MMaJICOHTOJIOTMUYECKOM
JIETOIUCH, TIEPEXOAHbIE (POPMBI.
buoreorpaduyeckue: cxoacTro
u paznnane GayH u dop
MaTEPUKOB U OCTPOBOB.
DOMOpHOIOTHYECKHE: CXO/ICTBA U
pa3ianyurs SMOPHUOHOB Pa3HBIX
BUJIOB MTO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl,
aTaBU3Mbl MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH
¥ OCHOBHBIX METa0O0INYECKUX
IIyTEHN Y BCEX KUBBIX
OpraHU3MOB.

Hemouctpauuu: [lopmpemuwi: K.
Jlunnei, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBaneBckuid,

K. M. bap, 3. I'ekkens, O.
Miromnep.

Tabauywvt u cxemoi: «Pa3Butne
OpraHMYECKOro MUpa Ha 3eMIie»,
penbedHbIe TaOIUIbI
«3apOobIlIK MO3BOHOYHBIX
JKUBOTHBIX», «APXEONTEPUKC.
Obopyoosanue:
ouoreorpaduyeckas Kapra
MHpa; KOJUIEKIUs «DopMbl
COXPAaHHOCTHU UCKOIAEMbIX
KUBOTHBIX U PACTCHUID;
BJIQXKHBIE MpPENapaThl
«Pa3BuTHE HACEKOMOT O,

HBOJIIOLMS, IEPEXOAHbIE
bopMbI, HUITOTEHETHYECKHE
pszbl, BUIBI-3HJEMUKH, BUbI-
PEITUKTHI, 32KOH 3aPOIBIIIEBOTO
CXO/ICTBA, OMOTrCHETUYECKUN
3aKOH, TOMOJIOTUYHBIE U
aHAJIOTMYHbIE OPraHsbl,
pYAMMEHTapHBIE OPTaHHbl,
aTaBU3MBI.

[TepeuncasiTb OCHOBHBIE 3TAIIBI
Pa3sBUTHSI SBOJIIOLIMOHHON
TEOPHH.

XapakTepHu30BaTh
CBU/IETEIIHCTBA SBOJIIOLIUN:
[AJICOHTOJIOTUYECKUE,
ouoreorpagpuyeckue,
IMOPHOIOrHYECKHE,
CPaBHUTEIILHO-aHATOMHYECKHE,
MOJIEKYJISIPHO-OMOXMMHUYECKHE.
IIpuBOaUTE IPUMEPHI
HepexoaHbIX (opM
OpraHU3MOB,
(bUI0OreHeTUYECKUX PSIOB.
[TpuBOANUTE POPMYIHUPOBKH
3aKOHOB OMOT€HETHYECKOro U
3apOIBIIIIEBOTO CXOJICTBA




«Pa3Burue JATYIOKW

2 Wcropust pa3BuTHs | DBOJIOLIMOHHAS TEOPUS PackpbiBaTh conepikanue
npeacranennii o0 | Y. dapsuna. [Ipennocsuiku TEPMHUHOB Y MOHATHIA:
sBosronuu (1 ) BO3HUKHOBEHHMS JapBUHHU3MA. CHUCTEMaTHKa, €CTECTBEHHBIN U

JIBrKyIIME CUITBI BOJIIOLIUU HCKYCCTBEHHBIN OTOOP.
Bu0B 1o JlapBuHy (M30bITOYHOE | XapaKTepu30BaTh OCHOBHBIC
Pa3MHOKEHHUE MTPU 3BOJIFOLIUOHHBIE
OTrPaHUYEHHOCTH PECYPCOB, UJIeU, KOHIEIIIUU U TEOPUH;
HeomnpeneaEéHHas U3MEHYMBOCTh, | CPAaBHUBATh B3IJISAbI HA BUI U
OopnOa 3a CyIecTBOBaHUE, spomonuio K. Jlunues, 7K.b.
€CTECTBEHHBIN 0TOOD). Jlamapxka, Y. JlapBuHa.
CunreTnueckasi Teopus OuenuBathb BkIaj JIunues B
sBomroru (CTD) u eé pa3BUTHE CUCTEMATUKH U
OCHOBHBIE ITOJIOKEHMUS. OOBSACHSATH PUHIIUTIBI
Hemonctpamuu: [lopmpemuor: K. | OUHapHON HOMEHKJIATYPHI.
JIunnen, XK. b. Jlamapk, Y. XapakTeprus3oBaTh COJICPKAHUE
HapBun. Tabauyst u cxemo. Y 3HAYCHUE DBOIIOIMOHHOM
«[Tomymsaun», «Kapra-cxema xoHuenuuu JK. b. Jlamapka.
MapuipyTa MyTelecTBUs OueHuBaTh €CTECTBEHHO-
Y. HapBunay», «®opmbl 60ppObl | HayUHbIE U COLIMATIBHO-
3a CyIIECTBOBAHUEY, SKOHOMUYECKUE MPEANOCHUIKA
«EcTecTBeHHbIN 0TOOP», BO3HUKHOBEHUA
«MHoroo0pa3ue copToB 3BOJIFOIIMOHHOW Teopuu Y.
pacteHuii», «MHoroodpasue no- | lapusa.
PO/ dKUBOTHBIX) PackpsiBaTh conepxkanue
IBOJIFOLIMOHHOM Teopuu Y.
JapBuHa; cpaBHUBaTh
HEONPENENEHHYIO U
ONpeIeNEHHYI0 U3BMEHUYUBOCTb,
€CTECTBEHHbIN U
HCKYCCTBEHHBIH 0TOOP, POpPMBI
O0pBHOBI 3a CYIIIECTBOBAHHE.
OnuceIBaTh MOJIOKEHUS
CUHTETUYECKON TEOPHUH
spomonu (CTD) u 0OBICHITH
e€ 3HaYeHue /17151 OMOJIOTHH
3-4 | Buna: xputepuu u Mukposomtonus. [lonmynsauus PackpsiBaTh conepxkanue

CTPYKTYpa.
ITonmynsauums xkak
3JEMEHTapHAast
eIUHUIA BUJA
(29)

KaK eJMHUIA BUA U DBOJIOIIIH.
JeMoHcTpanuu:

Tabauywl u cxemo.
«Tonymsiuuny, «MyranuoHHas
U3MEHYUBOCThY.
Obopyooeanue: MUKPOCKOII,
MuKpormnpenapar «/[pozoduna»
(Hopma, myTanuu HopMbl
KpBUIBEB U OKPACKH TeJa),
MO/1eJTh-aNTIINKAIUS
«IIepekpéct xpoMocom».
JlaboparopHble U MPAKTUIECKHE
paboTHI:

Jlabopamopnas paboma Ne 1.
«CpaBHEHHE BHJIOB 110

TEPMHUHOB U ITOHATHUM:
MHUKPO3BOJIOLUSA, BUJ,
KpUTEpUHU BUJa, apeal,
HOMYJISLMS, TeHOPOH,
MyTaluy, KOMOWHALIUU T€HOB.
Xapaktepu3oBaTh BUJ KaKk
OCHOBHYIO CUCTEMaTHYECKYIO
€IMHHULY U LEINOCTHYIO
OMOJIOTMYECKYIO CUCTEMY.
Boinensats kputepun Buaa
(Mopdonornueckuit,
¢bu3noIornUecKuil,
OMOXMMUYCCKUH,
FeHETUYECKUH, SKOJIOTHYECKHUM,
reorpauyeckuii) U MPUMEHSITh




MOP(}OIOrHYECKOMY KPUTEPHIO»

KPUTEPUU I OTICAHUS
KOHKPETHBIX BUIOB.
XapakTepu30BaTh MOMYJISIUIO
KaK CTPYKTYPHYIO €JUHUILY
BUJIA U SBOJTIOINH.
OnuceIBaTh NOMYJISILUIO 110
OCHOBHBIM MOKa3aTelIsM:
COCTaB, CTPYKTypa

JBYOKyIIIME CHIIBI
(3memMeHTapHbIE
(bakTophI)
sBosronnu (1 )

JBwxymwme cuitbl (pakTops)
SBOJIIOIIMK BUJIOB B MPUPOJIE.
MyTalurOHHBIN NpoLecc U
KOMOWHATHUBHAs! U3BMEHUYUBOCTb.
[TonmynsiiOHHBIE BOJIHBI U
npeiid renos. 3omnsius u
MUTpaIusl.

JeMoHCTpauu:

Tabauysl u cxemul: «/IBuxKyime
CHJIBI SBOJIIOLIMI

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
KOMOUHATUBHAs1 U3MEHUYUBOCTD,
MYTaIlH, MyTallHOHHBINA
nporecc, MONnyJIsIIIUOHHbIE
BOJIHBI, Ipei( reHos,
U30JIALUS, MUTPALUH.
XapakTeprus3oBaTh
3JIEMEHTapHbIe (PaKTOPHI
SBOJIFOLIMN: MYTal[MOHHBIN
nporecc, KOMOMHATUBHAS
M3MEHYHBOCTb,
HOMYJISLUOHHBIE BOJHBI, Jpeid
T'€HOB, U30JISALINS, MUTPAITHUSI.
YcranaBiIMBaTh NPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXKIY
MEXaHU3MOM U Pe3yJIbTaTOM
NEHCTBUS ABHKYIIMX CHII
(3;meMeHTapHbIX (PaKTOPOB)
HBOJIIOITUH

EcrecTBennsbiit
oT6op 1 ero GopMeI

(14)

EcrecTBenHbIit oTOOp —
HaIpaBJISomui GaxTop
sBONIOLIUU. POPMBI
€CTECTBEHHOT'0 0TOOpAa.
JeMoHcTpanuu:

Tabauywl u cxemo.
«EcTectBenHbIi 0TOODPY,
«bopnba 3a cymiecTBoBaHUE»

PackpbIBaTh conepkaHue
TEPMHUHOB U ITOHATHUM:
€CTEeCTBEHHBII 0TOOp, O0prOa
3a cymiecTBoBaHue. OMUChIBaTh
MEXaHU3M JIEHCTBHS
€CTECTBEHHOI'0 0TOOpAa.
XapakTepHu3oBaTh (GOPMbI
€CTECTBEHHOI'0 0TOOpa
(IBIXKYIIUH,
CTaOUITU3UPYIOIINH,
JU3PYNTHUBHBIN) U CPaBHUBATH
UX MEXTy COOOM.
XapaktepHu3oBath 60pb0y 3a
CYIIIECTBOBaHHE U CPAaBHHBATH
e€ BUJbI (MEXBHI0Bas,
BHYTPUBHI0Bas1, OopbOa C
HeOIaronpusATHBIMU
¢dakTopaMy BHEUTHEH cpeibl)

Pesynbrarsl
IBOITIOIIUH:
IpUCIOCOOTIEHHOCTh
OpPTraHU3MOB U
BU000pa30BaHue

(1)

[TpucnocobaeHHOCTD
OpraHU3MOB KaK pe3yJbTaT
sBosronuu. IIpumepsl
MIPUCTIOCOOJICHUH Y OPTaHU3MOB.
Apomopdo3sl 1
uaroamanTanun. Bug u

PackpriBath conepxanue
TEPMHUHOB U ITOHATHUM:
PUCTIOCOOTICHHOCTb,
MOKPOBUTEIHCTBEHHAS U
IIpeloCTepErapIas OKpacka,
MacKHpPOBKa,




BHu1000paszoBanue. Kpurepun
Bua. OCHOBHBIE (POPMBI
BU000pa30BaHUs:
reorpaguueckoe,
IKOJIOTHYECKOE.
JleMoHCTpauu:

Tabauywl u cxemo.
«[IprcrnocobIeHHOCTD
OpraHU3MOBY,
«["eorpaduueckoe
BU000pa30BaHUCY,
«OKOJIOTUYECKOE
BU000pa30BaHUEY.
Obopyoosanue: KOJIEKIUS
«[IprmepsI 3aIUTHBIX
IIPUCIIOCOOTIEHUM Y )KUBOTHBIX;
KOJIJICKIIHSI HACEKOMBIX C
Pa3IMYHBIMY TUTIAMH OKPACKH,
Ha0Op TJI0JIOB U CEMSIH.
JlaGopaTopHBIC U PAKTUUECKUE
paboThI:

Jlabopamopnas paboma Ne 2.
«Onucanue
NPUCTIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOIO

BH1000pa3oBaHMeE.
OnuceIBaTh MEXaHU3M
BO3HUKHOBEHUS
MPHUCTIOCOOTICHUH Y
OpraHU3MOB.

BEISBIATH 10 N300paKCHUSM,
Ha J)KUBBIX U (PUKCUPOBAHHBIX
npemnapaTax mpuMepsI
MPUCTIOCOOJICHHOCTH pacTEeHUI
1 )KHBOTHBIX K YCIIOBHSIM
cpelbl 00UTaHusA, JOKAa3bIBATh
OTHOCHUTEIIbHYIO
1e1eco00pa3HOCTh
IIPUCIIOCOOIEHUH.
XapakTepu3oBaTh CrIOCOObI U
MEXaHHU3MBbI BUJI000Pa30BaHNUS;
OTHCHIBATh U CPAaBHUBATH
OCHOBHBIE (POPMBI
9KOJIOTHYECKOTO H
reorpauyeckoro
BH1000pa30BaHUS

Xapakrepa»
8-9 | HanpaBnenus u MaxkpoaBosnonus. PackpeiBath conep:xanue
IIyTU @OpMBI 3BOJIIOLUU: TEPMHUHOB U ITOHATHUM:
MaKpO3BOIIOLUN buieTnueckas, TMBEpreHTHasl, MaKpO3BOJIIOLMS, (PUIIOTEHE3,
(24) KOHBEPIeHTHas, MapajiebHas. | OMOJOTrMYecKuil mporpecc u
HeoOpaTMOCTh 3BOJIOIHH. perpecc, apomopdo3,
[TpoucxoxaeHue ot uavoaganTanys, oomas
HECHEeNAIN3UPOBaHHBIX JlereHepanys, ajanTUBHas
IIPEJIKOB. panuanus.
ITporpeccupyromas XapakTepHu3oBaTh (GOPMbI
crenuanusanys. AnanTuBHas ABOJIFOLIMU. BBIABIATH
panuanus. apomMop(03bl U UANOAJANTALIMN
JlemoHcTpanuu: Y PACTEHHI U KUBOTHBIX.
Ilopmpemeui: A. H. CeBeprios. CpaBHHBaATh OMOJIOTUYECKHIT
Tabnuywl u cxemo: nporpecc ¥ OMOJOrHYeCcKuit
«ApoMopdo3bI», perpecc, apoMopdo3,
«Mnnoananrtanumny», «O0mas UAMO0AIaNTAlMIO U O0LIYI0
JIereHeparus». JIereHepalmio.
Obopyoosanue: MOJETb BBISBIATE B3aUMOCBSI3U MEXIY
«OCHOBHbBIE HaIIPABIICHUS MYTSAMH U HAIIPaBJICHUSIMU
HBOJIIOIMM»; 00bEMHASI MOJIEb | HBOJIIOLUH Y PACTEHUH U
«CTtpoeHue roJJoBHOr0 Mo3ra KUBOTHBIX
II03BOHOYHBIX»
TEMA 2. BOBHUKHOBEHUME U PAZBUTHE KU3HU HA 3EMJIE (9 9)
10- | Ucropwus xxu3Hn Ha | JloHAydHBIEC IPEICTABICHUS O PackpsiBaTh conepxanue
11 | 3emusie u MeToabI €€ | 3apOoXKIeHUM KU3HU. HayuHble TEPMHHOB U TIOHATHUI:

W3Y4YECHUSI.

THUITIOTE3bI BOBHUKHOBCHU A

KpealnoHnu3M, a0UOTeHe3,




I'unoressl
MIPOUCXOXKICHHUS
JKU3HM Ha 3emiie (2

4)

KU3HU Ha 3eMJie: abuoreHes u
nasHcrnepMus. XuMu4deckas
SBOJIFOLINAA. AOMOT€HHBIA CUHTES
OpraHWYEeCKUX BEILECTB U3
HEOPraHUYECKUX.
OKCepUMEHTAIbHOE
MOJATBEPKICHUE XUMUYECKOMN
sporonyi. HavanbpHbIe ATambl
OMOJIOTHYECKOM IBOTIOLIHH.
I'mnoreza PHK-mupa.
dopMupoBaHE MEMOPaHHBIX
CTPYKTYpP ¥ BOBHUKHOBEHUE
NPOTOKJIETKH. [lepBbie KIETKH 1
uX 3BOIOIMSA. POpMUPOBAHUE
OCHOBHBIX T'PYIII KUBBIX
OpraHU3MOB.

JlemoHcTpauu:

Ilopmpemuvi: ®. Penn, JI.
[Tactep, C. Musiep, A. U.
Omnapun, I'. FOpu.

Tabnuywl u cxemol.
«Bo3auknoBenre CoaHEUHOM
CHCTEMED», «Pa3Butne
OPraHUYEeCKOr0 MUPay,
«PacTuTenpHas KISTKa,
«KuBoTHAas KiIeTKay,
«[IpokapuoTnieckas KJIeTKa

BUTAJIN3M, TAHCTIEPMHUS,
010mo33, KOaIepBaThl,
MPOOMOHTHI, CHMOHOTEHE3.
XapakTeprus3oBaTh METOIbI
M3YYEHHUS UCTOPUYECKOTO
IIPOLUIOTO 3€MJIH.
[lepeuucnsaTb OCHOBHbIE 3TAIIbI
XUMHUYECKON 1 OMOJIOTNYECKON
HBOJIIOLIHH.

N3narate conepxaHue TMIOTE3
U TEOpPHIl BOSHUKHOBEHHUS
JKU3HU Ha 3emiie
(kpearmoHu3Ma,
CaMOIIPOU3BOJILHOTO
3apOKICHUS (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-
MHpa).

OnwuceiBath sKkcriepuMenTsI C.
Muiiepa u

I'. FOpu no nonydyeHuro
OpPraHUYeCKUX BEIIECTB U3
HEOPraHMYECKUX IMyTEM
aOMOTreHHOT0 CUHTE3a

12-
13

OcHOBHBIE dTaNbl
SBOJIIOIAH
OpPTaHHYECKOTO
MHUpa Ha 3eMIe,
pPa3BHUTHE KU3HU 110
’paM U IepruoiaM
(29)

Pa3zButue xu3nu Ha 3emie
0 3paM U TEPHOJaM.
Karapxei. Apxelickas u
MIPOTEPO30MCKAs IPBI.
[Tanmeo3oiickasi spa u €€
NEepUOJIbl: KeMOPHUICKUIA,
OPJIOBUKCKHM, CHIIYPUHCKHUH,
JIEBOHCKHM, KaMEHHOYTOJIbHBIN,
MIEPMCKHH .

Me3o3oiickas opa u e€ nepu-
OJIbl: TPUACOBBIN, HOPCKUH,
MEJIOBOM.

KaiiHo30iicKas apa u e€
MEPUOJIbI: TaJIEOTCHOBBIMN,
HEOrEHOBBIN, AHTPOIIOT€HOBBIM.
XapakTepuCcTHKa KJIMMara 1
Te0JIOTUYECKUX  MPOLIECCOB.
OCHOBHBIE 3Tabl 3BOJOLHHI
PaCTUTENIIBHOTO U KUBOTHOI'O
Mupa. ApoMopdo3sl y
PacTeHU U KUBOTHBIX.
[TosiBnenue, pacuseT u
BBIMUpaHUE

TPYIII )KUBBIX OPTaHU3MOB.
JeMoHncTpanuu:

PackpsIBaTh conepxanue
TEPMUHOB U MTOHSATHUI:

J0H, 3pa, NEepUOZ,
apomMoph03bl, UAHOATANTALINH.
3HATh MOCJIENOBATEIHLHOCTD
JOHOB: KaTapXeu,

apxei, IpoTepo30i,
banepo3oif; 3p: apxeiickas,
IIPOTEPO30HCKas,
Imajaeo30McKas, Me3030MCKasl,
KanlHO30MCKasl; IEPUOOB:
KEeMOpUICKUHN, OPJIOBUKCKHUH,
CUJIYPUMCKUU, JEBOHCKUU,
KaMEHHO-

YT OJIbHBIM, IEPMCKUH,
TPUACOBBIN, FOPCKHA,
MEJI0BOH, IMaJeOreHOBBIN U
HEOT€HOBBIN, aHTPOITOT€HOBBI.
Xapaktepu3oBaTh OCHOBHbBIE
cOOBITHSI B Pa3BUTUHU
OpraHUYeCKOro MHUpa Mo 3paM U
epuoiaM

I€0JIOTHYECKOU UCTOPUH;
STambl pa3BUTHUS PaCTH-
TEJIBbHOTO U >KMBOTHOI'O MHpA.




Ta0muue! 1 cxemsbl: «Pa3Burue
OpPraHUYECKOIro MUPA»,
reoXpOoHOJIOTHYECKasi TabJInLa;
KoJutekuus «@Dopmbl
COXPAaHHOCTHU UCKOIIAEMBbIX
JKUBOTHBIX U PACTEHUI».
JlaboparopHble U MPaKTUIECKHE
paboThI:

Ilpakmuueckas paboma Ne 1.
«3y4eHune uckonaeMbIx
OCTaTKOB PaCTEHUI U )KUBOTHBIX
B KOJUIEKLIUSX».

Ixekypcus « IBOTIOLUS
OpraHMYECKOro MHpa Ha
3emie» (B €CTECTBEHHO-
Hay4HbIN WM KPacBEIYECKUN
My3eil)

Beinenars rnaBHble
apomop(do3bl y pacTeHuil u
KUBOTHBIX.

CpaBHuBaTh MEXy cO00M
MpecTaBuTENCH
CHUCTEMaTHUYECKUX TPYIIIT
OpPIraHU3MOB, BBISBIIATH
YePTHI YCIOKHEHUS U
IPUCIIOCOOIEHHOCTH K
YCIIOBHSM KU3HH

14 | CoBpemenHas Cucrema OpraHm4eckoro Mupa PackpeiBath conepxanue
cucrema KaK OTpa)K€HUE SBOJIIOIHH. TEPMHHOB U TIOHATHUH:
OpraHUYECKOIo OCHOBHBIE CHCTEMATUYECKUE CUCTEMAaTHKa, UCKYCCTBEHHAs U
mupa (1 9) IPYMIbl OPTaHU3MOB. €CTEeCTBEHHas KilacCUpUKaIus,

JlemoHcTpanuu: OMHapHas HOMEHKJIATypa,

TabmuIe! U CXEMBI: MPUHIIUI UePAPXUUHOCTH.

«CoBpeMeHHas cucTeMa XapakTepu3oBarb

OpPTaHHYECKOTO MUPa» COBPEMEHHYIO CHCTEMY OpPTaHuU-
4eCKOro Mupa

15 | DBomrouus DBOJIIOLIMS YETIOBEKA. PackpriBath comepkanue
YyeJioBeKa AHTpOII0JIOTHS KaK HayKa. TEPMHHOB U TIOHATHU:
(aHTpOIIOTEHE3) Pa3Butne npencrasieHuii o aHTPOTMOJIOTHUS, AHTPOIIOTEHE3,
(14 IIPOMCXO0XKICHUM YETIOBEKA. yenoBeK pazyMmHbiii (Homo

Mertoabl U3ydeHus
AHTPOTIOTEHE3A.

CxoJacTBa U pa3anyus yesioBe-
Ka ¥ )KUBOTHBIX. CHcTeMaTn-
YeCKOoe MOJIOKEHUE YellOBeKa.
JemoHCTpauu:

Ilopmpemui: U. JlapBuH.
Tabnuyvl u cxemol. «CpaBHEHNE
AHATOMMYECKUX YePT CTPOCHUS
YeJI0BEKa U YEeJI0BEKOOOPa3HBIX
00e3bsH».

Obopyoosanue: CICTIKUA UITU
M300pa’keHNs] KAMEHHBIX
opyauit IepBOOBITHOTO
YeJI0BEeKa: KaMHU-YOTIEPHI,
pyouna, ckpebna

sapiens), IPSIMOXOXICHHE,
BTOpasi CUTHAJIbHASI CUCTEMA.
[lepeuncnare 3amaun
AHTPOIIOJIOTUH, ITAITBI
CTaHOBIICHUS U PA3BUTHUSA
MPECTABICHUN O
MIPOUCXOXKACHUN YEeTIOBEKA.
H3marate OCHOBHBIC
MOJIO’KEHUS TEOPUH

Y. /lapBuHa, KpUTUYECKH
OIICHUBATh HEHAYYHYIO
MH(pOpPMaLUIO O
MIPOUCXOXKACHUN YEeITOBEKA.
3HaTh CUCTEMaTHYSCKOE
nojoxkenue Buaa Homo
sapiens, IEPEUUCTATh €ro
MOp(}oIOro-aHaTOMUYECKUE
MPU3HAKNA PA3HOTO YPOBHS
(Tum, xiacc, OTpSA U ap.).
Y cTaHaBIMBaTh YEPTHI
CXOJICTBA U Pa3INuMil YeTOBEeKa
1 )KUBOTHBIX.




OOBACHATE U OLICHUBATh
3HAYEHNE HayYHbIX 3HAHUU O
MIPOMCXOKICHUH YEIOBEKA TSt
MMOHUMAaHHUS MECTa U POJIU
YeJIOBEKa B IPUPOJIE

16 | JABmxymmue cuibl JBmwxymue cuibl (hakTopbl) PackpsIBaTh conep:xanue
(daxTopsr) aHTPOIIOTeHE3a. TEPMHUHOB U TTOHATHUH: (DaKTOPHI
anTpornorenesa (1 1) | HacinencrBeHHass ©BMEHYMBOCTh | aHTPOIIOT'€HE3a, TPYIIIOBOE

U €CTECTBEHHBII 0TOOD. COTPYJIHUYECTBO, pEUb,
OOwecTBeHHBIN 00pa3 KU3HH, opyauiiHas AeSITEIbHOCTb,
W3TOTOBJICHHE OPYAUN Tpyaa, nonuMopusm.
MBIIICHUE, PEYb. XapakTepu30BaTh JBUKYIIHEC
JleMoHCTpanuu: cuJIbl ((hakTOpHI)
Tabmuubl u cxembl: «CpaBHEHHE | aHTPOIIOTEHE3a:
AHATOMUYECKUX YEPT CTPOCHHUS | OMOJIOTHYECKHE U COLIUATIbHBIE,
YeIIOBEKa U YeJIOBEKOOOPA3HBIX | CPaBHUBATH X MEXIY COOOM
00e3bgHY,
«OCHOBHBIE MecTa
MAJIEOHTOJIOTUYECKUX HAXOO0K
MPEIKOB COBPEMEHHOTO
yenoBeka». O0opynoBaHueE:
MYJISIKA
«[IpoucxoxaeHue yenoBexa
(MaJICOHTOJIOTUYECKUE
HaXOJIKH )»

17 | OcHoBHBIE cTaIUU OCHOBHBIE CTaINH U BETBU PackpeiBath conepxanue

9BOJIIOLIUU
yenoseka (1 u)

ABOJIFOLIMY YEJIOBEKA!
aBCTpAJIONUTEKH, UenoBek
ymenbii, YenoBek
npsAMoxoasaimuii, YenoBek
HEaHJIepTAIbCKUM, YenoBek
pa3yMHBII COBPEMEHHOT'O THIIA.
Haxonku uckonaeMbix
OCTaHKOB, BpeMs
CYIIIECTBOBaHMS, 00JIaCTh
pacmpocTpaHeHus, 00bEM
TOJIOBHOTO M03Tra, 00pa3 KU3HH,
opynus.

JeMoHcTpanuu:

Ta6muip! U cxembl: «OCHOBHBIE
MeCTa NaJeOHTOIOTHYECKUX
HaXOJIOK MPEAKOB
COBPEMEHHOTO YEIIOBEKAY,
«/IpeBHenmme moamny,
«/IpeBHue monn», «Ilepssie
COBPEMEHHBIE JIFOTN.
O6opynoBaHue: MYJISHKA
«[IpoucxoxaeHue 4enoBeKa»
(OrOCTBI aBCTPAIONTUTEKA,
MUTEKaHTPOIa, HeaHJepTalblia,
KPOMAaHbOHIIA); CIIENKU WIH
M300paKeHHST KAMEHHBIX

TEPMUHOB U TIOHATHH:
aBCTPAJIONUTEK, YEJIOBEK
YMEJIbI{, YeJI0BEeK
NPAMOXOJAIIMN, HEAHIePTAJIELL,
KPOMaHbOHEL], HEOJTUTUYECKasI
PEBOJTIOLINS, IEPBOOBITHOE
HCKYCCTBO.

XapakTepus3oBaTb U
CpaBHUBATh MEX1y o000
OCHOBHBI€ CTaJIH 3BOTIOLUU
YeJI0BEKa: XPOHOJIOTUYECKUIA
BO3PacT, apeal
pacrpocTpaHeHus, 00bEM
TOJIOBHOT'O M0O3ra, 00pa3 KU3HU

U OpyAus Tpyaa




opyauit IepBOOBITHOTO
YeNoBeKa: KaMHU-YOIIIEPHI,
pyouna, ckpebia

18 | Yenoseueckue pacel | YenoBeueckue pacsl. OcHOBHBIE | PackpbIBaTh conepikaHue
Y IPUPOJHBIE Oo0JIbIlIKE PAChl: €BPOIEOUTHAS TEPMUHOB U MTOHATUM: PaChl,
ajanTanuu (eBpazuiickasi), HEerpo- pacoreHes, coluuan-1apBUHU3M,
yenoBeka (1 9) aBCTpaJIOUIHAS pacusm, METHCALIUS.
(3xBaTOpHAIbHASA), Xapakrepus3oBaTb U
MOHTOJIOUIHAS (a3UaTCKO- CpaBHUBATH MPEJCTABUTEIIECH
aMepUKaHCKas). YeJIOBEYECKUX pac, pacKpbIBaTh
YepThl IpUCTIOCOOTCHHOCTH MPUYMHBI 1 MEXAHU3MBbI
IIPEACTABUTENIEH YETIOBEYECKUX | PACOreHes3a, ePeYUCIsTh U
pac K yCIIOBUSIM MIPUBOAUTH IPUMEPHI
cyliecTBoBaHus. ETMHCTBO IIPUCIIOCOOIEHHOCTH YeI0BEKa
yesoBeueckux pac. Kpurtuka K YCJIIOBHSIM CpP€Jibl, IPUMEPHI
COLIMAJIbHOT'O TAPBUHU3MA U IIPUCIIOCOOUTEIBHOTIO 3HAYEHHUS
pacusma. PacoBBIX ITPU3HAKOB.
JemoHncTpanuu: Jloka3bIBaTh €IMHCTBO BUAA
TaOmuIe! U CXEMBI: Homo sapiens, HayuHYI0
«YenoBeueckue pachbn» HECOCTOSITEIIBHOCTD PACOBBIX
TEOPHil, UJIel COIIUANIBHOTO
JIApBUHH3MA U pacH3Ma
TEMA 3. OPTAHU3MbBI U OKPYXAIOIIAA CPEJA (5Y)
19 | Dkonorus Kak OkoJsorus Kak Hayka. 3ajgauu u | PackpeiBath conepkanue
Hayka (1 u) pazziensl 3KoJoruu. Meroasl TEPMUHOB U MTOHATHUM:
JKOJIOTUYECKHUX UCCIENOBAHUM. | DKOJIOTHs, II0JIEBBIC
DKOJIOrH4ecKoe MUPOBO33peHUE | HaOIIOeHUS, SKCTIEPUMEHTHI,
COBPEMEHHOT0 YEJIOBEKA. MOHUTOPHHI OKPYKaOIIEeH
JemMoHcTpauuu: cpenbl, MOJIETMPOBAaHUE,
[Toprpetsr: A. 'ym6oabaT, K. @. | sK05I0rHUECKOE
Pynbe, 3. 'ekkenb. Tabauipl 1 | MUPOBO33pEHUE.
CXEMBI: KapTa IlepeunciaTh 3aa4M SKOJIOTHH,
«IIpuponHsbie 30HBI 3eMIIN» €€ pa3zeiibl U CBA3H C IPYTrUMU
HayKaMH.
XapakTepu3oBaTh METOIbI
DKOJIOTUYECKHUX MCCIIEIOBAHNH
20 | Cpensl ooutanus u | Cpenbl 0OMTaHUS OPraHU3MOB: PackpeiBath conep:xanue

IKOJIOTUYECKHUE
daxTopsl (1 1)

BOJIHASI, HA3EMHO-BO3IyIIIHAS,
MOYBEHHAs1, BHYTPH-
OpraHu3MEeHHasl.
OKosornyeckue (GaKkTophl.
Knaccudukanms 3x010ruaeckux
(bakToOpoB: abHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTCHHEIE.
JleficTBHE PKOJIOTMYECKUX
(hakTOpOB HA OPTaHU3MBL.
JleMoHCcTpanuu:

Tabmune! u cxembl: «Cpeabl
0OUTaHUS OPTaHU3MOBY

TEpPMHHOB U MOHATHI: cpeaa
00OHMTaHMS, SKOJIOTHUUECKUE
(bakTOphl, OMOJIOTUIECKUH
ONTHUMYM, OTPaHUYHBAIOIIHIA
(IuMuTHpPYIOUIHIT) hakTOp.
XapakTepu3oBaTh yCIOBUS
cpen oOMTaHuUsI OPTaHU3MOB;
KIIaCCU(PUITUPOBATH U
XapaKTepU30BaTh
AKOJIOTHYECKHE (haKTOPHI:
abuoTHYeCKHe, OMOTHYECKHE U
aHTPOTIOTCHHBIE.

OnuceIBaTh ACHCTBHUE
HKOJIOTMYECKUX (PaKTOPOB HA
OpTaHW3MBI.




XapakTepru30BaTh 0COOCHHOCTH
CTpOEHUS U
KHU3HEACIATSILHOCTH PAaCTCHUI
Y )KHBOTHBIX Pa3HBIX CPEJI
obouTaHus

21 | AbuoTtnueckue AbuoTtnueckue GpaxkTopsl: cBeT, | PackpsiBaTh copepikanue
daxTops! (1 1) TeMIIeparypa, BIa)KHOCTb. TEPMUHOB U TIOHATHH:
doronepuoansm. abuotnyeckue (HaKkToOpsI,
[TpucnocoOieHns opraHu3MoB K | (hOTONEPUOIU3M,
JENCTBUIO0 aOMOTHYECKUX OMOJIOTUYECKHUE PUTMBI.
¢dakTopoB. buonoruyeckue AHanu3upoBaTh JeHCTBUE
PUTMBL. CBeTa, TEMIIEpATyphl,
JlemoHCcTpauuu: BJIaKHOCTH Ha OPTaHU3MBbl U
Ta0nuibl U CXEMBI: IIPUBOJUTH IPUMEPHI
«DPOoTONEPUOIUIM. IPUCIIOCOOTIEHHOCTH
JlaGopaTopHble U IpakTU4eCKue | opranu3moB. [IpoBoauTs
paboThI: Ouoornueckre HaOIIeHUS U
Jlaboparopuas padota Ne 3. 0(pOpMIISITH PE3yIbTaThl
«Mopdonoruueckue MPOBEACHHBIX HAOIFOACHUI
O0COOEHHOCTH pacTeHU U3
pasHbIX MECT OOUTAHUN.
JlabopaTtopnas padora Ne 4.
«BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
22 | buornueckue buotnueckue akropsl. Buabl PackpbIBaTh conepkaHue
¢daxropsl (1 u) OMOTHMYECKUX B3aUMOACHCTBUM: | TEPMUHOB U MOHATHIL:
KOHKYPEHLUs, XUIIIHUYECTBO, ounotuueckue HakTopsl,
cuMOn03 1 ero GopMBI. XMUILHUYECTBO, Iapa3uTU3M,
[Tapa3zuTusm, koonepauus, KOHKYPEHLIUs, MyTYaJIU3M,
MyTYyaJIi3M, KOMMEHCAIU3M CUMOMO03, KOMMEHCAIINU3M,
(KBapTUPAHCTBO, HaxJIeOHUYECTBO,
HaxJICOHUUECTBO). AMEHCAIU3M, | KBapTUPAHCTBO, AMEHCAIH3M,
HEUTpaau3M. 3HauCHHE HEUTPaAJIU3M.
OMOTHYECKHNX B3aUMOAECHCTBUI | XapaKTepu3oBaTh OMOTHYECKHE
JUISl CYILIECTBOBAHUS (bakTOpsl U BUJIBI
OpraHU3MOB B IIPUPOTHBIX B3aMMOOTHOLICHUH MEXIY
cooO1iecTBax. OpraHu3MaMu; IPUBOJIUTH
JlemoHcTpanuu: IIpUMEpHI B3aUMHOM
TaGnuupl u cxemsl: «l[lumeBsle | MPUCIIOCOOIEHHOCTH
LEenu» OpraHU3MOB.
CpaBHHBaATh MeX 1y co00ii
BUIBI OMOTHYECKUX
B3aUMOJECHCTBUI OPraHU3MOB
23 | DKonoruyeckue DKOJIOTHYeCcKHe PackpbIBaTh conmepkanue
XapaKTepUCTUKU XapaKTEPUCTUKU MOMYJIALHUN. TEPMHHOB U TIOHATHUI:

BHUJIAa U ITOMMYJIAIIUA

(1 4)

OcCHOBHBIE TIOKA3aTeNN
MOIYJISIUAN: YUCIIEHHOCTb,
IJIOTHOCTh, POKIAEMOCTb,
CMEpPTHOCTb, IPUPOCT,
Murpanus. JJunamuka
YUCJIEHHOCTU TMONMYJSIUUA U €€
peryJsius.

MOMYJISIINSL, YUCIIEHHOCTb,
IJIOTHOCTB, POXKIAEMOCTb,
CMEpPTHOCTb, IPUPOCT,
MUTpanus, TMHaAMHKa
YUCJIEHHOCTH MOMYJISILIUH.
XapakTepu30BaTb OCHOBHBIE
NI0Ka3aTeIH U SKOJIOTHUYECKYIO




JleMoHCTpamuu:

TaOmuIBl U CXEMBI:
«[Tonynsuuny»,
«3aKOHOMEPHOCTHU pOCTa
YHCICHHOCTHU MOMYJISILIUH
UHPY30pUU-TYPEIBKIY.
JlaBoparopHble U MPaKTUIECKHE
paboThI:

[TpakTrueckas padora Ne 2.
«IToacu€r mnoTHOCTH
MOMYJISILIUK pa3HbIX BUJOB
pacTeHun»

CTPYKTYpY NOMYJISILUU;
OTHCHIBATH MEXaHU3MBI
PEryJfluy YUCIEHHOCTH
MOMYJISIITAH

TEMA 4. COOb

INECTBA U OKOJIOI'HMYECKHE CUCTEMBI (9 4)

24 | CoobmecTBa Co0011ecTBO OPraHu3MOB — PackpbIBaTh conepkanue
opranu3mos (1 u) ouoneHo3. CTpyKTypbl TEPMHUHOB U TIOHATHUH:
OuoIIeHO3a: BHIOBAs, OMOIIeHO3, SKOCHCTEMA,
MPOCTPAHCTBEHHAS, OHOreoIeHo03, BUIbI-
Tpouueckas (nuiuesas). Buapl- | TOMUHAHTBI, SKOJIOTHMYECKast
JIOMHHAHTBI. HUIIIA.
Casi3u B OHOIIEHO3E. XapakTepu30BaTh OMOIICHO3
JleMoHCTpanuu: (coo0m1ecTBO), €r0 BUIOBYIO,
Tabmune! u cxemsl: «[lumesBple | IPOCTPAHCTBEHHYIO U
uenu», «buolenos: cocras u TPO(PHUUECKYIO CTPYKTYPHI.
CTPYKTYpPa». OOBSCHITH POJIb KOMIIOHEHTOB
O6opynoBaHue: MOJIENb- OuoIIeHO03a B MOIEPKAHUU €r0
anmuukanus « Tunudable CTPYKTYpPBI U CYIIECTBOBAHUS
Ouo1eH03b»; repbapuii «PacTu- | Ha onpene’aEHHON TePPUTOPHH.
TeJIbHBIE COOOIIECTBAY; KOI- OOBICHATHL OMOJIOTHYECKUIT
nekuus «buoreno3» CMBICT SIPYCHOCTH M JIMCTOBOM
MO3aHKH.
CpaBHHBATh KOMIIOHEHTBI
OMOIIEHO30B, UX BUJIOBYIO,
IPOCTPAHCTBEHHYIO U
TPO(pHUUECKYIO CTPYKTYpHI,
CBSI3U MEX]y OpraHu3MaMu
25- | DKocuCcTeMBI U OKOJIOTUYECKUE CUCTEMBI PackpsIBath conepxanue
26 | 3akoHOMepHOCTH uX | (3kocuctemsbl). [ToHsTHE 00 TEPMUHOB U MOHATHI:

CyIIeCTBOBaHMUS (2

4)

9KOCHUCTEME B OHMOT'COIICHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI
9KOCHCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTBI, PEIYIICHTHI.
Kpyroeopor BemecTs 1 NOTOK
SHEPTUH B IKOCHUCTEME.
Tpoduyeckue (mumieBsie)
YPOBHU 3KOCcHCTeMBI. [lumieBbie
mnens 1 ceth. OCHOBHEIC
MOKa3aTelIl YKOCUCTEMBI:
Ooromacca, mpoayKIIHsI.
DKOIOTUYECKHE MUPAMUJIBL:
MIPOYKIIMH, YUCIICHHOCTH,
ouomaccel. CBoiicTBa

HKOCHUCTEM: YCTOMYHBOCTb,

IKOCHCTEMA, OMOre€OIEHO3,
MPOYLEHTHI, KOHCYMEHTHI,
penyLeHTbl, TpoprUecKHe
YpOBHHU, MHIIEBasI IIENb U CETh,
9KOJIOTHYECKUEC TTHPAMH/IBI,
O6uomacca, MpoAyKLuS,
CYKIIECCHS.

XapakTepu3oBaTb CBOMCTBA
9KOCHUCTEMHI (€€ CITOCOOHOCTD K
JUTUTETTHHOMY

CaMOTIOIJIEP KaHUIO,
OTHOCHUTENIBHO 3aMKHYTBIN
KPYTOBOPOT BEIIIECTB,
HEOOXOAMMOCTD ITOTOKA
SHEPTHUN).




caMOperyJIsILts, pa3BUTHE.
Cykieccusi.

JleMoHCTpanuu:

IToprpetsr: A. JIx. Tencnu, B.
H. Cyxkaués.

TaOmuIBl U CXEMBI:
«IIpupoanbie cood1IeCTBaY,
«llenu nuTaHus»,
«OKoJIorHYecKas MupamuIa»

CpaBHuUBaTh NaCTOUIIHBIE U
JETPUTHBIC MMUIICBBIC IIETH,
Tpouueckue ypoBHI
KOCHUCTEMBI.

Pasznuyars nupamuabl
MPOYKIIMH, THAPAMHUIBI
YHCIEHHOCTH U MHPaMUJIbI
O1OMacCHlI.

CocTaBiATh LIEMHU U CETU
MUTAHUS.

[lepeuncnars cBolcTBa
JKOCUCTEM: YCTOMYHUBOCTb,
CaMOpEeTryJISILINsL, pa3BUTHE
(cykueccus).

OnuceiBaTh MEXaHU3M
MOJJICpKaHUsI PABHOBECHS B
HKOCHCTEMAX.
XapakTepru3oBaTh CyKIECCHH,
BBISBJISTH MPUYIHHBI U 00IIHE
3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM

27 | Ilpuponnsie IIpupoaHBIE S3KOCUCTEMBI. PackpsIBath coneprxkanue
skocuctemsl (1 1) DKOCUCTEMBI PEK U 03EP. TEPMHHOB U IOHATUMN: BOJHbIE

DKocHcTEMa XBOMHOIO WIH SKOCHUCTEMEI, OMOreOIICHO3HI,
[IMPOKOJIMCTBEHHOTO JIeca. (UTOIMIAHKTOH, 300IJIAHKTOH,
JemoHCTpanuu: OeHTOC, TYMYC.
TaOmuIe! U CXEMBI: [TpuBOIUTE IpUMEPHI
«JkocucreMa MIPUPOIHBIX SKOCUCTEM CBOEH
HIMPOKOJIMCTBEHHOTO JIECAY, MECTHOCTH.
«IKocucTeMa XBOMHOTO Jiecay, | CpaBHHBATh Ha3eMHbBIC U
«buoneno3 Bogoémanr. BOJIHBIE SKOCUCTEMBI;
OOGopynoBanue: repoapuu u OpraHU3MbI, 00pa3yIoIIHe
KOJUIEKLMU PaCTEeHUHN U pasHble Tpopuueckrue ypoBHU
’KUBOTHBIX, TPUHAICIKAITUX K
Pa3HBIM SKOJIOTUYECKUM
rpynmnam OJHOro BUAA

28 | AHTpOTIOTeHHbIE AHTpPONIOT€HHBIE YKOCUCTEMBI. PackpsiBaTh conepxkanue

skocuctemsl (1 1)

ATPOIKOCHUCTEMBL.
YpO0IKOCUCTEMBI.
buonorunyeckoe u
X035IIICTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U
ypOO3KOCHUCTEM.
buopasnoobpazue kak paktop
YCTOMUYHUBOCTU HKOCUCTEM.
CoxpaHeHne OMOTOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.
JleMoHCTpamuu:

TaOmuIel U CXEMBI:
«ATpOLIEHO3.
O6opynoBaH#ue: KOJUTSKITHS
«Bpeaurenu BaxXHEHITINX

TEPMHUHOB U ITOHATHUM:
aHTPOTIOTeHHAs SKOCUCTEMA,
arpo’KOCHUCTEMA,
ypOo3KocucTema,
OonopazHooOpasue.
XapakTepu3oBarth
arpo’KOCUCTEMBI U
ypOOIKOCUCTEMBI, 0COOCHHOCTH
WX CYIIIECTBOBAHUS.
[TpuBOIUTE IPUMEPHI
AHTPOTIOTCHHBIX IKOCUCTEM
CBOEH MECTHOCTH, OTIHCHIBATh
UX BHJIOBOI COCTaB U

CTPYKTYpY.
CpaBHHBATh COCTaB U




CEJIbCKOXO035HCTBEHHBIX KYJb-
Typ»

CTPYKTYPY MPHUPOIHBIX
HKOCHUCTEM U arpodKOCUCTEM,
arpo3KOCHCTEM U
ypOOIKOCUCTEM

29 | buochepa — VYuenue B. . Bepnaackoro o PackpeiBath coneprxkanue
rio0anbHast ouocdepe. I'paHuUIbl, COCTaB U | TEPMUHOB U MOHITHH:
9KOCHCTEMA 3€MJI | CTPYKTypa omocdepsl. XKupoe ounocdepa, KUBOE BEIIECTBO,
(19) BEIIIECTBO U €r0 (DYHKIIHH. JIMHAMUYECKOE PAaBHOBECHE.

Ocob6ennoctu 6uochepsl Kak OnenuBatsb Bkian B. H.
I00ATEHOM 9KOCUCTEMBI. Bepnazackoro B cozanue
JlnHaMu4eckoe paBHOBECUE U yueHwust o Ouocepe.
oOpatHasi cBsi3b B Onocepe. XapakTepus3oBaTh COCTaB
JleMoHCTpanuu: ounocdepbl, QyHKIIUU KUBOTO
[Toprpetsr: B. U. Bepuaackuii. | BemiectBa Ouocdepsl u
Tabmuip! u cxembl: «O01Iast omnpenenaTh (Ha KapTe) 00acTu
CTPYKTypa 6uochepsi», €ro HauOoJIbIIErO
«PacnipocTpaHeHue )XU3HU B pacrpocTpaHe- Husl.
ouocdepe», «O30HOBBIN FKpaH IIpuBOaUTE IPUMEPHI
ounochepb» nposiBlieHUs! GYHKIINI )KUBOTO
BellecTBa Ouocdepsl,
OMOTEOXUMHUECKON
NeSITETIHHOCTH YETIOBEKA.
[epeuncisit 0cOOCHHOCTH
ounocdepsl Kak rIo0aTbHOMI
HKOCHCTEMBI 3eMIIH

30 | 3akOHOMEpHOCTH KpyroBopoTsI BemiecTs u PackpeiBath comepikanue
CYIICCTBOBAHHSI OMOT€OXUMHYECKUE IIUKITBI TEPMUHOB U TIOHSTHIA:
ounocoepsr (1 9) 9JIEMEHTOB (YTJIeposa, a30Ta). [IEJIOCTHOCTH Orochepsl,

30HaNBHOCTH OUOCHEPHI. KPYrOBOPOT BEIIIECTB,
OcCHOBHBIE OMOMBI CYIIIH. OMOTEOXUMHYECKUE IIUKITBI
JlemoHCcTpanuu: 3JIEMEHTOB, 30HAJIBHOCTh
Tabmuie! U CXEMBI: ouocdepsl, ONOMBL.
«Kpyrosopot yriepoaa B OnuceiBaTh KPyroBOpOT
ouocdepe», BEIIIECTB, OMOTEOXUMHUYECKUE
«KpyroBopot a3ora B mpupo/e» | MUKIBI a30Ta U YTIEpoaa B
ounocdepe.
OOBACHATH IPUUUHY
30HAJILHOCTH OHMOCQepHI.
Ilepeuncnars u
XapaKTeprU30BaTh OCHOBHBIE
OMOMBI cymu 3emMiu
31 | YenoseuecTBO B YenoseuecTBO B Onochepe PackpriBath copepxanue

ouoctepe zemnn (1

w)

3emiu. AHTPOIIOT€HHBIE
W3MeHEeHUs B Onocdepe.
['mobanpHBIE YKOJIOTHUYECKHE
pOOJIEMBI.

JleMoHCcTpanuu:

TabmuIpl U CXEMBI:
«IIpumepHbIE aHTPOIIOT€HHBIE
BO3JEHCTBUS HA PUPOIY,
«BaxxHenmme NCTOYHUKU
3arpsi3HEHMs BO3AyXa U

TEPMUHOB U TIOHSATHIM:
AHTPOIIOT€CHHBIC U3MCHCHMU A,
HKOJIOTUUECKUH KPU3HC,
rii00agbHbIe TPOOIIEMBI.
XapakTepuszoBatb OnochepHyro
pouib yenoseka. [ IpuBoauts
IPUMEpPbI AHTPOTIOTEHHBIX
W3MEHEHUH B Omocdepe.
OneHuBaTh MOCIEACTBUS
3arpsi3HEHUs BO3]1yII- HOM,




TPYHTOBBIX BOJ», «[louBa —
Ba)KHEUINask COCTaBIISIONIAs
ounochepo», «DakTopbl
JIeTpaIalliy OBy,
«ITapaukoBbIi 23D DHEKT?,
«DaKTOpBI PATUOAKTUBHOTO
3arpsisHeHUS Orochepb»;
Kpacnas knura PO,
M300paXKeHUs OXPaHsIeMbIX
BUJIOB PACTCHHI U KHUBOTHBIX

BOJIHOM Cpe/lbl, U3MEHEHUS
KJIUMaTa, COKpaIieHus
OropazHo0Opa3usi.
®opmynupoBaTh COOCTBEHHYIO
MIO3HIIMIO IO OTHOIIIEHHIO K
rJ100aTbHBIM U PETUOHATIBHBIM
IKOJIOTUYECKUM TpodiieMam,
apryMEHTHUPOBATH CBOIO TOUKY
3pCHHSI.

HazpiBaTh MpUYMHBI TIOSIBIICHUS
MPUPOJOOXPAHHOM ITHKH,
pacKpbIBaTh 3HAYCHHE
nporpecca Jijisi IPeo0ICHUS
HKOJIOTHYECKOTO KpU3nca

32 | CocymecrBoBanue | CocymiecTBOBaHHE IPUPOIBI U PackpbIBaTh conepkaHue
MPUPOJIBI U yenoBedecTBa. CoxpaHeHHE TEPMHHOB U TIOHATHH:
yenoBeuecTBa (1 4) | Omopa3sHOOOpa3ust Kak OCHOBA panoHaIbHOE

YCTOHYHBOCTH OHOC(EPHI. MIPUPOIOTIOIB30BAHHE,
OcHoBa paIrMoHaIbLHOTO YCTOMYUBOE PA3BUTHE,
YIIpaBICHUS TPUPOTHBIMA KODBOJTFOIIHS.
pecypcamu U UX UCIOJIb30BaHuE. | XapaKTepru30BaTh
JlocTrxeHust OMOJIOTHH U OXpa- | pallMOHATBHOE UCTIOIL30BAaHUE
Ha MPUPO/IBL. MPUPOJHBIX PECYPCOB;
JemoHCcTpanuu: OCHOBHBIC ITOJIOKCHHSI
Tabnuibl 1 cxembl: «buocdepa | KOHIICTIIUU YCTOHYNBOTO
Y YEJIOBEK) pa3BHUTHS

33- | [loBTOpEeHUE N

34 | 3akperuicHHE

Marepuana (249)




