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LIIOSICHUTEJIBHAS 3AITUCKA

IIpu pa3zpa®oTke HAHHOM NpPOrpaMMbl TEOPETUYECKYI0 OCHOBY [UIl OINpPEIEIeHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
KOHIIeNTyalbHble MoJ0keHus CraHgapTa O B3aMMOOOYCIOBIEHHOCTH LEJNEH, COJepKaHUs,
pe3ynbTaToB O0ydeHUss U TPEeOOBAHUW K YPOBHIO MOATOTOBKH BBHIMTYCKHHUKOB, MOJIOXKEHUS 00
Oo0ImMX LeNIX U NPUHIMIIAX, XapaKTepU3YIOLIUX COBpeMeHHoe cocTtosinue cucteMbl COO B
Poccuiickoit @enepanuu, a TakKe MOJOKEHUS O crienupuKe ONOIOruH, €€ 3HAYCHUN B TO3HAHUU
XKUBOW NpUPOABI M 00ECHeueHHM CYLIECTBOBAHUS uenoBedyeckoro obmecra. CoriacHo
Ha3BaHHBIM IMOJIOKEHHUAM ONPEACICHBl OCHOBHBIE (YHKIHMU IPOrpaMMbl U €€ CTPYKTYpa.
[TporpamMa nmaér mpejacraBieHue O ILensAx, o0 oOmed crpareruu OOydeHHs, BOCIMTAHUS U
pasBUTHs OOydalOImIMXCsl cpencTBamMu  ydeOHoro mnpeamera «buonorus»; ompexpenser
o0s13aTesIbHOE IPEAMETHOE COZEPIKaHUE, ero CTPYKTYpPY, paclpellelieHue 1o pasjenaM/TemMam,
MOCJIEI0BATEIbHOCTh M3Y4YEHHs Y4eOHOro MaTepuasia ¢ Y4€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEIbHOIO MPOLECcCa, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcs. B mporpamme takxe yduThiBatoTcs TpeOoBaHUS K IUIAHUPYEMBIM JIUYHOCTHBIM,
METaIpeIMETHbIM U MPEIMETHBIM pe3ysibTaTaM 00ydeHus B (JOPMHPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIBHON  JISATEIIPHOCTH/y4eOHBIX JCHCTBHI OOydJaIONUXCsl 10 OCBOCHUIO
coJiepKaHusl OMOJIOTHYECKOr0 00pa30BaHuUs.

B nporpamme yweOHoro npenmera «buonorus» (10—11 xmaccel, 0a30BbIii ypOBEHD)
peaan30BaH NPUHLMII [PEEMCTBEHHOCTH B H3y4e€HUHM Ouoioruu, Onarojaps 4emy B He
IPOCMATPHUBACTCSl HANPABICHHOCTh HA pPAa3BUTHE 3HAHWH, CBS3aHHBIX C (hopMupoBaHUEM
€CTECTBEHHO-HAY4YHOI'0 MHMPOBO33PEHMsI, LIEHHOCTHBIX OPUEHTALMH JIMYHOCTH, 3KOJOTHYECKOro
MBIIUICHHS, TPEACTABICHUA O 3I0pOBOM o00pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K
OKpy»Karoliel npupoaHoii cpene. [loaromy Hapsity ¢ H3ydeHHeM 00IeOH0IOTNYECKUX TEOpUH, a
TaK)Xe 3HAHWH O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO PaHra M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX
B HUX IPOILIECCOB, B IMPOrpaMMe Y/EJICHO BHUMAHHUE MCIIOJIb30BAaHHUIO MOJTYYEHHBIX 3HAHUH B
MOBCEHEBHOM JKM3HU IS PEHICHWS NPUKIAAHBIX 337ad, B TOM 4YHCIE: NPOQUIAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMH  4YEJIOBEKA, MEIUKO-TEHETHYECKOI0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS KOJOTHMUYECKH IEIeCO00pa3HOro TOBEACHUS B OKPYKAIOIIeH MPUPOIHON cpene,
aHau3a BIMSHUS XO3AHCTBEHHOH J€ATENbHOCTH YEIOBEKAa Ha COCTOSHHE MPHUPOJIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECIeUeHUs! YCIOBUM ISl pelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas Mpe/roaraet
dopmupoBaHue y 00ydaroImuXcs CIOCOOHOCTH afanTUPOBATbCS K H3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

O0mas xapakrepucTuka yueOHoro npeamera «bnosorus»

VY4eOusIii npeamet «buosnorus» B cpegHem oO1ieM o0pa3oBaHUHM 3aHUMAET BaXKHOE MECTO.
OH obecnieunBaeT GpopMHpOBaHUE y 00OyUarOIIUXCs MPEICTaBIEHUI O HAyYHOU KapTHHE MHUDA;
pacmmpsieT 1 00001aeT 3HaHHUS O )KUBOH IPUPOE, €€ OTIIMIUTENBHBIX MPH3HAKAX — YPOBHEBOMH
OpraHu3alliil W 5BOJIOLMHU; CO3JA€T YCIOBUS MJIS: MO3HAHUA 3aKOHOB KMBOW MPUPOJBI,
¢opmuposanuss PyHKIIMOHATBHOW TPAMOTHOCTH, HABLIKOG 3I0POBOTO W 0Oe30macHOro oOpasza
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOILIEHHUS K ’KMBOM MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHne ydeOHBINH mpeamer «bBHONOTHS» WMEET TakKe JUIsl pPelIeHHUs
BOCIIUTATEIbHBIX W PAa3BUBAIOIIMX 33Jad CpeAHero oOmiero oOpa3oBaHUs, COLMATM3ALNN
oOydaromuxcsi.  M3ydenne Ouosnoruu  obOecrieynBaeT  ycloBUS i (OpPMHUpPOBaHUS
UHTEJUIEKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX M HMH()OPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOM
KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIlH OMOJOTHUYECKMX 3HAHUH C TPEACTaBICHUSIMHU U3 JIPYTUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (pU3MKH, XMMUU U reorpaduu. HazBaHHbIe MONOXKEHUS O
npeJHa3HauYeHHH Y4eOHOro mpenMeTa «bBHOJOTHS» COCTaBHIM OCHOBY JUISI OIPEIEICHUS
MOJX0/I0B K OTOOpY M CTPYKTYPUPOBAaHHUIO €ro COJEp)KaHHWs, NPEICTaBIEHHOTO B JIaHHOM
porpaMMe.



OTt60p comepkanus yueOHoOro nmpenmMera «bruosorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
HO3ULUN KyJIbTYpOCOOOPA3HOro MOAX0Ja, B COOTBETCTBUM C KOTOPBIM OOydaroIIMecs JAOJKHBI
OCBOHTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMupoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOIne
a/IeKBaTHOE IIOBEJCHUE 4YEJIOBEKa B OKpYXKAIOLIEH NpUPOAHOM cperne, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTHYECKOW nesTenbHocTH. Ocob0e MECTO B ITOM CHUCTEMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COIEpXKAHUSA, KOTOpble CIYy)XXaT OCHOBOH i  (OpMHPOBAHUSA
IPEJICTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3alUH OMOJIOrMYecKOoro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUA Y4eOHOTO Marepuana B MPOTrpaMMe OCYLIECTBICHO C
y4€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIBHBIX OCOOCHHOCTAX KUBOW IIPUPOABI, O
e ypOBHEBOH OpraHW3alli M 3BOJIONMUA. B COOTBETCTBUH C ATHM B CTPYKType Yy4eOHOTO
npeaMera «buosorus» BBIAEICHBI CAEAYIOIUE CONEpKaTeIbHbIE TUHUM: «bHOIOrus Kak HaykKa.
Metonel HayuHOro mnosHaHus», «Kierka kak Ouonorudeckas cucrema», «OpraHusm Kak
O6uonornyeckas cucrema», «Cucrema U MHOroodpaszue OpPraHHYeCKOro Mupay», «IBOJIOLHUA
YKUBOM NMPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.

Lean n3yvenus yueoHoro npeamera «buosiorus»

Henbp usyuenus yuyebHoro npenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4aroIMMHUCS 3HAaHUSAMHM O CTPYKTYpHO(YHKIMOHAJIBHOW OpraHM3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JCHCTBUN B
OTHOILIEHUH O0BEKTOB KMBOI NMPHUPOJIBI U PEIICHUS PAa3IHMUHBIX KU3HEHHBIX IPOOIEeM.

JlocTikeHne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs pelieHueM Caelyomux 3a0ay.

— OCBOEHHME OOYYaIOLUIMMUCS CUCTEMBl 3HAHMM O OMOJIOTMYECKUX TEOPUSIX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBMJIaX, CIYKAIIUX OCHOBOH uid (hOpMUPOBAHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAyYHOM KapTHMHE MHUpPA; O METOJAaX HAayyHOro IO3HAHUS;
CTPOEHUHU, MHOro00pa3sMM U OCOOEHHOCTSAX KMBBIX CHCTEM pPa3HOI'O YPOBHS OpraHM3alluy;
BBIJIAIOIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUY;

— (hopMupoBaHue y 00yyaromuxcs MO3HABATEIbHbIX, HHTEIUIEKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce aHAINM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UAEH U IOIXO0J0B K M3YUEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliy;

— CTaHOBJIEHHE y oOydaromuxcsi o0meil KynbTypbl, (QYHKIHOHAIBHON IPaMOTHOCTH,
pa3sBUTHE YMEHUU OOBACHATH M OLIEHUBAThH SIBICHUS OKPYXKAIOIIETO0 MUpPA >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYEHHBIX NPU U3yUYEHUU OHUOJIOTHH;

— (opMupoBanue y o0yyaromuxcs yMEHUH WUTIOCTPUPOBATh 3HAUE€HHE OMOJIOTMUECKUX
3HAHUW B TPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

— BOCHUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KMBOW MPHUPOJIBI,
HE00X0/IMMOCTH OEpEeXHOT0 OTHOLIEHUS K Hel, COOII0IEHUS] STUYECKUX HOPM IIPH MPOBEICHUN
OMOJOTUYECKUX UCCIIEJOBAaHUI;

— OCO3HaHUE [IEHHOCTH OMOJIOTUYECKUX 3HAHUM JIJIsl HOBBIILIEHUS] YPOBHS KOJIOTMUECKON
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— NpUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IMOBCEIHEBHOW JKU3HU JJIS1 OLIEHKU
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0; 0OOCHOBAaHHUE U COOJIIOJIEHHE MEP MTPOPHIAKTUKY 3a00JIeBaHUI.

Mecrto yuyeOHoro npeamera «buosiorus» B yaeOHOM IJIaHe

B cucreme cpennero obuiero oopasopanus «buonorusy», nzyuaemas Ha 0a30BOM ypOBHE,
ABIIETCS  00s3aTelIbHBIM  Y4YEOHBIM MPEAMETOM, BXOASIIMM B COCTaB MPEIMETHON
oOpa3oBatenbHON 06nacTu «EcTecTBeHHBIE HAyKI». YUeOHBIM IUTAHOM Ha €€ H3Y4YeHUE OTBEJICHO
68 yueOHbIX yacoB, 1o 1 yacy B Hezxemto B 10 u 11 kiaccax coorBercTBeHHO. [IpenycmoTpeHHBIN
IIPU 3TOM pe3epB CBOOOIHOTO y4eOHOT0 BPEMEHH HCIIONIb3YeTC s AJIsl TOBTOPEHUS U 3aKpEeTICHUs
MaTepuaa, a Takke pedIeKCcu.



2. COAEP) KAHUE YYEBHOI'O NTPEIMETA «BHOJIOT' USI»
10 kaace
1 4 B Henento, Bcero 34 4, u3 HUX | 4 — pe3epBHOE BpeMsi

Tema 1. buoJsiorusi kak Hayka (2 4)

buonorus kak Hayka. CBsi3b OMONOTHH C OOLIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTeCTBEHHBIMU HayKaMu, (Quiiocodueil, 3THKOW, 3CTeTUKOH u mpaBoM. Ponp Ouonoruu B
(GbopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK.

MeTo/b1 TO3HAHUS )KUBOU MIPUPOIBI (HA0II0IeHNE, SKCIIEPUMEHT, OITUCaHKE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).
JdemoHcTpaumuu:
Hopmpemur: . lapsun, I'. Mengens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.
Tabauysl u cxemwl: «MeTObI TO3HAHUS )KUBON TPUPOIBI.
JlabopaTopHble 1 IpakTHYeCKHE PadOThI:
Ilpakmuueckas paboma Ne [. «Vcnonb30BaHHWE pa3IMYHBIX METOJOB IMPU HU3Yy4YECHUU
OMOJOTUYECKIX 0OBEKTOBY.
Tema 2. ’KuBble cucteMbl 1 ux opranu3anus (1 4)

XKusbie cuctempl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHws: Ouosoruu. OTiIHYMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CpoiicTBa OwWocucTteM W HX pa3sHooOpazue. YPOBHH OpraHu3alidd OWOCHCTEM:

MOJICKYJISIDHBIH, ~ OPraHOMAHO-KJIETOYHBIH,  OPTaHU3MEHHBIH,  IMOIYJSIIMOHHO-BUIOBOH,
HKOCHUCTEMHBIH (OMOTe0eHOTHIECKHA ), OMOC(hEPHBIN.
JdeMoncTpanum:

Tabauysr u cxemovl: «OCHOBHbBIE PU3HAKY JKU3HW», «Y POBHU OpraHU3aLUH KUBON IPUPOJIBD».
Obopyoosanue: moaens monekyinsl JJHK.
Tema 3. XuMHnuyecKkuii coCcTaB U CTPpoOeHHE KJIETKH (8 1)

XUMUYECKUH COCTAB KIETKU. XMUMUYECKHUE JIEMEHTBI: MAKPOIJIIEMEHThI, MUKPO3JIEMEHTHI.
Bojza n MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl MU MUHEPAIBHBIX BewlecTB B kierke. [lopnep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue O€lIKOB. AMHUHOKHCIOTBI ~ — MOHOMEpHI OEJKOB.
He3zameHnuMble u 3aMeHMMblE aMHUHOKHCIOTHI. AMUHOKHCIOTHBIN COCTaB. YPOBHU CTPYKTYpPHI
OenKoBOM MoOJIEKyabl (TepBUYHAs, BTOPHYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTYpa).
Xumudeckue cBoicTBa 0enKkoB. buonorndyeckue QpyHKIINU OEIKOB.

depMeHTbl — OuoJornueckue karaau3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmenrsl. Buramunpl. Otiuuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBobl: MOHOCaxapu bl (TI0K03a, pru003a U Ae30Kkcupru0o03a), 1ucaxapuabl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TIJIMKOTeH, Ie/unono3a). buonorndeckue QyHKIMM
YIJIEBOJIOB.

Jiunuapl:  Tpurnuuepuasl, Gochomunuas, crepounsl. [uapodunbHO-THIPODOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiuu nununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JIMIHAOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennoseie kucnorel: JIHK u PHK. Hyknmeotnasl — MOHOMEpBI HyKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne um ¢ynkuun PHK. Bunet PHK. AT®: crpoenue u
GyHKIHIH.

[urtonmorns — Hayka o kietke. Kinerounas teopust — npumep B3aUMOAECUCTBUS UAEH U
(GakTOB B HAyYHOM MO3HAHUHU. MeTOo/1bl U3y4eHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Imue mpu3HaKy KIETOK: 3aMKHYTasi Hapy)KHast
memOpaHa, monekyinsl JIHK kak renerndeckuii anmnapar, cuctema CUHTE3a Oelnka.

Tunbl kiIeTOK: JykKapuoTHdecKas U Hpokapuorhdeckas. OCOOEHHOCTH CTpPOEHHUs
npokapuotTuyeckoil kinetku. Knerounas crenka Oakrepuil. CTpoeHue 3yKapuoOTHUYECKON KIIETKHU.
OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIIETKH.



IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TTIMKOKAJIHMKC, UX (DYHKIIMH.
[Tnazmatnueckass memOpaHa, €€ cBoiicTBa W (GyHKumu. lluTommasma u €€ OpraHoUIbI.
Onnomem6Opanubie opranouasl kiaetku: DIIC, anmapat I'onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHOMAbI KJIETKA: MUTOXOHIPHH, IIACTUAbL. 1IponcxoxieHne MUTOXOHAPUI 1 I1acTUl. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKHA: PHUOOCOMBI, KJIETOYHBIH ILIEHTpP, LEHTPHOJIH,
PECHUYKH, KIyTUKH. DyHKIMU OPraHOUI0B KJIETKHU. BkitoueHus.

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

TpaHcnopT BELIECTB 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.

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

Tabnuyer u cxemvi: «llepmomuueckass TabnMIa XUMHYECKUX IJIEMEHTOBY», «CTpoeHHe
MOJIEKYJIbI BOJIbIY, «brocuHTe3 Genkay,

«CtpoeHue MoseKyJbl 6enkay, «Ctpoenue pepmenTa», «Hyknennosbie kucnotsl. JTHK»,
«Ctpoenne monekyiabl AT®», «CTpoeHne 3yKapuOTHYECKON KIeTKH», «CTpOEHHE >KMUBOTHOM
KIeTKkn», «CTpoeHue pacTUTENbHON KIEeTKH», «CTpOoeHHE MPOKaApUOTHYECKON KIIETKU,
«CTpoeHue spa KIETKW», «Y TIeBoAb, «JIunuasn».

ObopyoosaHue: CBETOBOW MUKPOCKOII, 000pyIOBaHUE IS HPUTOTOBIICHHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB; MUKPOIIPENapaThl pAaCTUTENbHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Jlabopamopnas paboma Ne 1. «V3ydeHne KaTAIUTUYECKOW aKTHBHOCTH ()EPMEHTOB (Ha
pUMepe aMHIIa3bl WM KaTanas3bl)y.

Jlabopamopnas paboma Ne 2. «VI3ydeHue CTPOCHHUS KJICTOK PACTCHUM, KUBOTHBIX W
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHE.

Tema 4. ’KuzHeneaTeJbHOCTH KJIeTKH (6 4)

Ob6meHn BemiecTB, WIM MeTa0omu3M. AccUMUISAIUS (TUIACTUYECKUH OOMEH) H
JUCCUMUIIALINSA (HEpreTuYecKuii oOMEeH) — JIB€ CTOPOHBI €IUHOTrO Ipoliecca MeTadosn3ma.
Posnb 3aK0OHOB COXpaHEeHHUs BEIIECTB U YHEPIUU B IOHUMAaHUU METAa00IU3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U reTrepoTpodHbiid. Ponb (epmeHTOB B 0OMeHe
BELIECTB U ITPEBPALIEHUH JHEPTUHU B KIIETKE.

®dortocunre3. CBeroBas u TemMHOBas (a3pl QorocuHTe3a. Peakmum ¢oTocuHTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A I KU3HU Ha 3emie. BiausHue ycnosuii
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUN

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3HaYeHHe XEMOCHHTe3a JUIsl KH3HH Ha
3emuite.

OHepreTnyeckuii oOMeH B  KieTke. PaciieruieHne  BeIIECTB, BbIIEIEHHE U
AKKyMYJINPOBAHME SHEPTUU B KJIETKE. DTallbl YJHEpreTuyeckoro oomena. I nukonus. bpoxxenue n
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE JbixaHue. OKHUCINTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakium wmatpuuHoro cuHte3a. l'enermyeckas wunpopmamus u JIHK. Peamuszauums
FeHeTUYeCKO MH(pOopMaIU B KJIeTKe. [ eHeTn4eckuil Ko U ero cBoiicrBa. TpaHcKpunuus —
matpuunblii cunTe3 PHK. Tpancnauus — OunocunTes 6enka. Dtamnsl Tpanciasiuuu. KoaupoBanue
aMUHOKHUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl *ku3HM  — BUpYChl. HMcropust otkpeitus BupycoB ([I.U.
NBanoBckuii). OcOOCHHOCTH CTPOEHUS M KU3HEHHBIA UK BUPYcoB. baktepuodaru. bonesnn
pacTeHHi, )KUBOTHBIX U YelloOBeKa, BhI3bIBAEMbIE BUpycaMH. Bupyc nMMyHoaeduuTa yenoBeka
(BUY) — Bozoymutens CIIMJla. OOpaTHass TpaHCKpHUIILMS, peBepTa3a W HHTErpasa.
[TpoduakTuka pacpocTpaHeHUs! BAPYCHBIX 3a00JIeBaHUI.



JdeMoHcTpanum:

Ilopmpemur: H. K. Kosbnos, JI. 1. MBanoBckuii, K. A. Tumupszes.

Tabnuyst u  cxemvi: «Tunbl  nuranus», «Metabomu3m»,  «MUTOXOHIPUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JIHK», «Ctpoenue u
¢yHkunonupoBanue reHay, «CuHre3  Oenka», «l'eHeTmueckuit  Kkom»,  «Bupych»,
«baktepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIM/la, Oakrepuodaray,
«Permmukanus JJTHK».

Obopyoosanue: moaenu-amminkanuu «Y npoenne JIHK u Tpanckpunius», «buocunres
oenka», «CTpoeHne KIeTKn»; Mojenb cTpykrypsl JJHK.

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

Knerounblii nuki, WM SKU3HEHHBIM MK Kietku. MuTepdasza m mutos. Ilpomeccsr,
nporekatomue B uHTepdaze. Perumkanus — peaknus marpuuHoro cuate3a JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBII HA0Op — KapuOTHUIl. JIUIUIONIHBIN W TalUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruyeckne OCHOBBI Pa3MHOXKEHUS U MHAWBHYaJTIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kimetkn — Muto3. Craguum murtosa. IIpouecchl, mpoucxoasmue Ha pa3HbIX
CTagusAX MUTO3a. BHOJIOTrHUecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rudens KJIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMSI OpraHu3MoB: Oecnojioe U 1osnoBoe. Buael Oecnonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpOOoOpa3oBaHHUE,
BETre€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHMPOBAaHWE OPTaHU3MOB, €r0 3HAUCHHUE IS
CEJIEKLIUH.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu meitosza. [lponeccsl, npoucxondimue Ha ctaausx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorene3 — mpolecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [10710BBIE JKeIe3bl:
CEMCHHHKHU U SUIHUKH. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX KJIETOK — rameT (CIepMaTo30u,
AiilleKsieTka)  — crepmaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHUS SAULEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuouBuayanbHoe pa3BuTue (OHTOTEHE3). DOMOpHOHANbHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHMBOTHBIX: APOOJIEHUE, TacCTPYJISAIus,
OpraHOTEHE3.

[ToctamOpuoHanbHOe pa3zBuTHE. TUNBI MOCTIMOPHOHAIBHOIO PAa3BUTHS: TPSAMOE,
HenpsiMoe (TIMYMHOYHOE). BrusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUs: CTPOEHUE CEMEHH, CTauu
pa3BUTHA.

JdemoHcTpanum:

Tabnuysl u cxemol: «POPMbI Pa3MHOKEHUS OPraHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «BeretaTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepHii»,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KineTouHbld mukmy, «Perukarus
JHK», «Muto3», «Meio3», «Ipsmoe u Henpsimoe pazBuTue», «I'aMeTorene3 y MIIeKOMUTAaOINUX
1 4esioBeKay, «OCHOBHBIE CTAINA OHTOTEHE3a.

ObopydosaHnue: MHUKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbI MIIEKOMUTAIOLIETOY,
«Sinexnerka muekonuTaromero», «Kapuoknnes B KJI€TKax KOpeEIIKa JIyKa», «/lenenue kimetkn»;
mozens JIHK, Monens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble H NpaKkTH4YecKue padoThi:

Jlabopamopnas paboma Ne 3. «HaOnrogeHne MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha TOTOBBIX MHKpOIIpEnaparaxy.

Jlabopamopnas paboma Ne 4. «3ydeHue CTPOCHHs TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MoB (8 1)



[Ipenmer u 3amaum reHetuku. VicTtopuss pa3BUTHS Te€HETHKUA. Poib UUTOIOTMM U
SMOPHOJIOTUH B CTAHOBJICHUH T'eHeTHKU. BKiax poccuiickux u 3apyO0exHbIX yUEHBIX B pa3BUTHE
FEHETUKU. MeToabl TEeHETUKH (TMOPHUIONIOIMYECKUM, LHUTOT€HETUYECKUHM, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. [ eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAcCJIEIOBaHUSI IPU3HAKOB, YCTaHOBJIEHHbIE [ Menaenem.
MonorubpuaHoe cKpenuBanie. 3aKOH eIMHO00pas3usi THOPUIOB MEPBOTO MOKOJIeHus. [IpaBuio
JOMUHUPOBaHUA. 3aKOH paculeluieHus npu3HakoB. [‘mnore3a uyuctorel ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

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

CueruleHHoe HacienoBaHue mnpusHakoB. Pabora T.  Moprana mno CUEIUIEHHOMY
HacJe10BaHUI0 TeHoB. HapyllieHue cluemnieHns TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['eneTuka nmomna. XpoMOCOMHOE OIpeaeeHUE MojJa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble OpraHu3Mmel. HacienoBaHue INPU3HAKOB, CUEIUIEHHBIX €
MIOJIOM.

N3menunBoCTh. BUibl H3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAsL. Ponb cpenbl
B HEHACIICJICTBEHHOW W3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(MUKAIMOHHOW H3MEHUYHBOCTH.
Bapuanvonsslii psa 1 BapuanvoHHas kpuas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE PU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, uiny reHOTUNUYECKas, U3MEHUYUBOCTh. KoMOMHAaTUBHAS N3MEHUYUBOCTbD.
Meiio3 U ToONOBOW mpoIlecC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTU. MyTallMOHHAs
n3MeH4nMBOCTh. Krnaccuukamuss MyTanuii: TeHHBIE, XPOMOCOMHBIE, T'¢HOMHBIE. Yacrtora
OPUYMHBI MyTalil. MyTtareHsbsle ¢akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOU
n3menunBocty H. . BaBunosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoseka. Kapuotun dvemoBexka. OCHOBHbIE METOJbl TE€HETUKHU YEJIOBEKA:
TeHEANOTNYeCKUi, ONM3HELOBBIH, IMTOT€HETUYECKHH, OHOXMMHMYECKHH, MOJIEKYJISIpHO-
reHeTnyeckuil. COBpEMEHHOE OIpe/eJieHHe TEeHOTHNA: IOJHOT€HOMHOE CEKBEHMpPOBAHUE,
TeHOTUIMpOBaHUe, B ToM uucie ¢ nomoiupto [I[Pananu3a. HacnenctBenHble 3aboseBaHus
YyelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HacleACTBEHHOW IpelpacrnooKEeHHOCTHIO,
XpoMocoMHble Oosne3HH. ComaTHueckue U TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOrO 00pa3a >KU3HH, AUATHOCTUKH, MPO(PUIAKTUKHI U JIEYEHHS] T€HETUYECKUX
6one3Held. MeaMKO-TeHeTHUYeCKOoe KOHCYJIbTHpPOBaHUE. 3HAUEHHWE MEAMIIMHCKOM T€HETHKH B
MPEOTBPALICHUH U JIEUEHUU TeHETHUYECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpanum:

Ilopmpemui: I'. Mengens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B Tumodees-
PecoBckuii, H. 1. BaBumnos.

Tabnuysl u cxemol: «MOHOTHOPHUIHOE CKPELIMBAHUE U €r0 UTOT€HETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IUTOT€HETUYECKas OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«duruOpunnoe ckpeuuBanuey, «lluTomornyeckne OCHOBBI AUTHOPUIHOTO CKpEIIMBAHUI,
«Mero3y, «B3auMoIeliCcTBHE aJJIENbHBIX T€HOBY, «I €eHeTHUeCKue KapThl PACTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHetmka mosa», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUIEHHOIO C IIOJIOM»,
«KapuoTunsl uyenoBeka ¥ IKUBOTHBIX», «Bumasl wu3MeHunBOCTHY», «MoaudukamoHHas
U3MEeHYUBOCThY, «HacnenoBanue pesyc-axropay, «l'eHeTuka rpymnmn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbY.

Obopydosanue: Monenu-anmnkanuu «MoHorubpuaHoe ckpemuBanue», «HemomnHoe
JOMUHUpOBaHUE», «JluruOpuaHoe ckpemuBanue», «llepekpéct XpomMocom»; MHKPOCKON H
MuKpornpenapat «/Ipo3oduna» (Hopma, Myrauuu (Gopmbl KpbUIbEB U OKpPAcKu Tena); repodapuid
«I"'opox moceBHOW».



JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlabopamopnass paboma Ne 5. «W3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO |
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlabopamopnass paboma Ne 6. «3ydueHne MOIUPUKAIMOHHON H3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlabopamopnass paboma Ne 7. «AHamu3 MyTaluudid y Jpo30puIbl Ha TOTOBBIX
MUKpOIIpenaparax.

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

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

Cenexkuus Kak HayKa M Mpouecc. 3apoxkAeHUEe CEIEKIMU U AoMecTukanus. Yuenue H. U.
BaBuioBa 0 meHTpax NPOUCXOXKAECHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, LITAMM.

CoBpeMeHHbIE METO/Ibl CeJIEKIMU. MaccoBblii U MHAMBUAYAIbHBIA OTOOpPHI B CENEKLUU
pacTteHuil u >kuBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpPOACTBEHHOE CKpEIIMBaHUE — MHOPHUIAMHT.
UYucras nuaust. CKpelmBaHue YUCTHIX JTUHUHA. ['eTeposuc, wim rubpuanas cuia. HeponctseHHoe
CKpEIlIMBaHUE — ayTOPUIUHT.

Otnanénnas rubpuanzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 U IMOJIy4eHHE
MOJIMIUIOUAOB. JJOCTHKEHMS CeIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NpPOU3BOACTBA. ['€HHas HMH)KeHepHs. OTambl CO3/JaHUA
pexombunantHoit JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepusi. Knetounsbie
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiioHnpoBaHue BbICOKONIPOYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE W dTUdeckue mnpodbrempl. MO —
TeHETUYECKU MOIU(PUIMPOBAHHBIC OPTaHU3MBI.

JdemoncTpanum:

Ilopmpemui: H. 1. Baunos, . B. Muuypun, I'. /1. Kapneuenko, M. ®@. IBaHOB.

Tabnuysr u cxemwr: xapta «LleHTpBI MPOUCXOXKIACHHUS U MHOT00Opasusi KyJIbTYPHBIX
pacrenuii», «llopoapl TOManTHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuit», «OTaanéHHast
rubpuanzamus», «PaboTel akagemuka M. O. Wsanosay, «llomummonausy», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
TEHOB, XpPOMOCOM.

Obopydosanue: MYISKUA TIJIOJ0B M KOPHEIUIOAOB TUKHUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii; repbapuii «CenbCKoX0351CTBEHHbBIE PACTEHUS.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Oxcxypcusi «OCHOBHBIE METOJBI M JOCTH)KEHHUS CENEKIMU PAacTeHUH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIHUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM YYacTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA).

11 KJIIACC
1 4 B Henemo, Bcero 34 4, U3 HUX 2 4 — PE3EpPBHOE BpEMS

Tema 1. IBosoniuonHas 6uostorus (9 4)

IIpennocsliku BO3HMKHOBEHUS 3BOJIOLMOHHON TEOpUHU. DBOJIIOLIMOHHAS TEOpUS U €€
MecTO B Orosoruu. BivsHue 3BOIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuzerensctBa »BosonMU. IlaneoHTonormyeckue: MoCIENOBATENBHOCTD IOSIBICHHUS
BU/IOB B MTAJICOHTOJIOTHYECKOH JIETOMHUCH, TIepeXxoJHble popMbl. buoreorpaduieckue: CXoaCTBO U
paznuune ¢ayH 1 Gprop MaTepUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA U pa3inuvs >MOPHOHOB Pa3HbIX BUAOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTMYHbIE, PYAMMEHTapHbIE OpTraHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HAcCl€JCTBEHHOCTH U
OCHOBHBIX METa0OINYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomonvonHass Teopus Y.  [lapBuna. [Ipeanochliky BO3HMKHOBEHHUS JapBUHH3MA.
JIBIKyliMe CHUJIbl  HBOJIOUMH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNE€HHas HW3MEHYUBOCTb, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).



Cunrernueckas teopus 3Bomonuu (CTO) u e€ 0oCHOBHBIE NIOJIOKEHUS.

Muxkpossomronus. [Tomyanusa kak eIMHULA BUAA U BOJIIOLNH.

JBrxyme cuibl ((akTopbl) SBOJNIOLMU BHIOB B MpHpoae. MyTallMOHHBIN MPOLECC U
KOMOMHATUBHAs U3MEHYMBOCTB. [lonynsuonHble BOHbI U Apeii¢ reHoB. M3omauus u Murpanus.

EcrecTBennblii 0T00p — Hampasisiomuil Gaxkrop 3Boironud. POpMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yabTat 3BoJronuu. [Ipumepst npucnocobaeHnit
y OpraHu3MoB. ApoMop(03bl U UIUOAJANTALIUH.

Bun u BupgooOpasoBanue. Kputepum Buma. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkposBosnronus. @opMbl BONIOLUY: (puieTndeckas, AUBEPTeHTHAs, KOHBEPTEHTHAs,
napaensHas. HeoGpaTumMocTs 3BOMIOLNN.

[IpoucxoxaeHue  OT  HeCcHEUUAIM3UPOBAaHHBIX  IpenkoB.  [Iporpeccupyromas
crenuann3anys. AjanTuBHas paauanys.

JdeMoHcTpanum:

Ilopmpemur: K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, ®. Mromep, A. H. Cesepiios.

Tabnuyer u cxemwvl. «Pa3BuTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apOoJIbILIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PDopMbl OOppObI 3a CYILECTBOBAHUE,
«EctectBeHHblit  0TOOp», «MHOroobpasue copTroB pacTeHuil», «MHoroobpasue Mn0pox
YKUBOTHBIX, «[Tonmymnsum», «MyTtannoHHas MU3MEHUYUBOCTbY; «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBHxylye cuibl 3BodronuM», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cyuiectBoBanue», «IIpucrnoco0ieHHOCTh
OpraHusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUI000pa30BaAHUE.

ObopyoosaHue: KOIUIEKIUS HACEKOMBIX C Pa3JIMYHBIMH THITAMU OKPACKH; HA0Op IJI0JI0B
ceMsiH; KosuieKius «lIpuMepsl 3alMTHBIX MPUCIIOCOOIEHUN Y )KUBOTHBIX»; MAarHUTHAs MOJEIb
«OCHOBHBIC HAamNpaBJICHUS HBONIOLUNY; 00BEMHass Mojaenb «CTpoeHHe TOJOBHOTO MO3Ta
IIO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa; Koiuiekuus «QPopMbl COXPaHHOCTH HMCKOMAaeMbIX
JKUBOTHBIX U PAaCTEHUI»; MarHUTHas Mojenb-ammiukanusa «llepekpéct XpoMocoM»; BllaXKHbIE
npenapatsl «Pa3BuTHe Hacekomoro», «Pa3BUTHE JATyIIKM»; MHKporpenapaT «Jpo3oduiia»
(HopMa, MyTaluu GOPMBI KPbUIBEB U OKPACKH TEJIa).

JlaGopaTopHble U paKTHYeCKUEe padoThI:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUA0B IO MOP(POIOTHUECKOMY KPUTEPHUIO».

Jlabopamopnass paboma Ne 2. «OmnucaHue TPUCTIOCOOJIGHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHE U pa3BUTHE KU3HHU HA 3eMuie (9 4)

JloHay4dHbIE NIPEICTABICHUS O 3apOXKACHUN KU3HU. HaydyHble TMIIOTE3bI BOSHUKHOBEHHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHCHepMHs. XUMHUYecKas 3BOJIONUsA. AOHWOTEHHBIM CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHIE XUMUUECKON
sBostoiny. HauanpHele sTansl Ononorndyeckoi ssomtonuu. ['unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKH. IlepBble KIETKM U HMX HBOJIOLHMSL.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

Pa3BuTHe )xn3HM Ha 3eMiie 1o 3pam U nepuoaam. Karapxeil. Apxeiickas u mporepo3onckast
apsl. [Taneo3oiickast 3pa 1 €€ nepuoipl: KEeMOPUNCKUN, OPAOBUKCKUHN, CUITYPUNCKUHN, TE€BOHCKUA,
KaMEHHOYTOJIbHBIH, IIEPMCKUM.

Me3o30iickas 3pa 1 €€ epruoibl: TPHACOBBIN, FOPCKHI, MEJTOBOM.

KaiiHo301icKas apa U €€ epro/bl: aJe0reHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIN.

XapakTepucTUKa KJIMMaTa U IeoJOTHYEeCKHX MpoieccoB. OCHOBHbBIE ATambl IBOJIIOLHMU
PacTUTENHLHOTO U )KUBOTHOTO MUpa. ApoMopd03bl y pacTeHH 1 ’KUBOTHBIX. [losiBIeHuE, paciBer
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOIOUUU. OCHOBHBIE CUCTEMATUUECKHUE
TPyHIbl OPTaHU3MOB.

DOBOJIIOLIMSL  YeJIOBEKa. AHTpPOMNOJIOTHS Kak Hayka. Pa3Buthe mnpelcraBieHUd O
MIPOUCXOXKICHUN YesloBeKa. MeToibl H3yueHus: antpororene3a. CXoAcTBa U pa3inyus 4eJI0BeKa
Y )KMUBOTHBIX. CUCTEMATUYECKOE [10JIOKEHHUE YEIOBEKA.

HBmwxymme cuibl  (pakTopbl) aHTponoreHe3a. HacneacTBeHHas W3MEHUMBOCTh H
ecTecTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HU, H3TOTOBJICHNE OPYIUH TPYyHla, MBILIUICHHE,
pedb.

OcHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONHUTEKU, YUEIOBEK yMeElIbIH,
UYenoek npsmoxondmuii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOIIAaeMBIX OCTAHKOB, BPEMS CYIIECTBOBAHUS, O0JACTh PACIPOCTPAHEHUS, 00BEM T'OJIOBHOTO
Mo3ra, o0pa3 >KM3HH, OPYAHUSL.

UYenosedeckne pacbl. OCHOBHBIC OOJIBIIINE pachl: eBpOICOUIHAs (€Bpa3uiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpUAJbHAsA), MOHIOJOUJHAS  (a3uaTcko-amMepukaHckas). YepTsl
IIPUCIIOCOOTIEHHOCTH IIPEJICTAaBUTENIEN UEIIOBEUECKUX PAC K YCIIOBUSM CyIIeCTBOBaHUA. EqUHCTBO
yenoBedeckux pac. Kputrka couuanbHOro JapBUHU3MA U pacu3Ma.

JdemoHcTpaumu:

Ilopmpemur: ®@. Penu, JI. [lactep, A. 1. Onapun, C. Munep, I'. FOpu, Y. /JapBuH.

Tabnuyer u cxemol: «BoznnknoBenrne COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTo
mupa», «PacturenpHas kieTka», <«OKuBoTHas kietka», «lIpokapuoTudeckas KIETKa»,
«CoBpeMeHHasl CHUCTeMa OpPraHU4YecKOro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJIEOHTOJIOTHYECKUX HAXOJOK
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JIpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JIION», «UenoBeuecKre pachl».

Obopyoosanue: wmynsxu «lIpoucxoxaeHne uenoBeka (OFOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOMa, HeaHAepTallblla, KPOMAHBOHIIA)»; CICNKH KAaMEHHBIX OpYAHH MepBOOBITHOTO
YelloBeKka (KaMHHU-UYOMIIEephl, pyOmia, CKkpebdiia); TeOXpOHOJIOTUYECKas TaOJHIA; KOJUICKIUS
«DOpMBI COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX M PACTCHUID».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Ipaxmuueckas paboma Ne 1. «A3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHHMI M )KHMBOTHBIX
B KOJUIEKLIUSX».

Oxcxypeus «IBOMIOLNS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WM
KpaeBeIUeCKU My3eil).

Tema 3. Opranusmsl 1 OKpykawmas cpeaa (5 4)

OKojorusi Kak Hayka. 3ajaud U pas3fesibl 3KOJOTUU. MeToabl 3KOJOTHYECKUX
UCCJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHHMS  OpPraHWU3MOB:  BOJAHAs, HA3€MHO-BO3JAYIIHAs,  IMOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxonornueckue (axropsl. Kimaccudukamus skomornyeckux (akToOpoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOMOreHHbIe. JlelicTBHE HKOIOTHUECKUX (aKTOPOB HA OPraHU3MBI.

AOuoTtndeckue  (akTophl: CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucnocoOneHust OpraHu3MOB K JeHCTBHIO a0MOTHYECKUX (PaKTOpOB. buomornyeckue puTMbl.

buotnueckne daxkTopel. Buabl OMOTHYECKHWX  B3aUMOJACHCTBHN: KOHKYPEHITHSA,
XUIIHAYECTBO, CUMOMO3 u ero ¢opMel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEepUCTHKW monyisanur. OCHOBHBIC IMOKAa3aTeau TMOMYJISIIHH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpanud. JuHamuka
YUCJICHHOCTH TOMYJISINH U €€ PeryJsIus.

JdemMoHcTpanum:

Ilopmpemur: A. T'ymGonbar, K. @. Pynbe, J. I'ekkens.



Tabnuyer u cxemor: xapra «IIpuponHsie 30Hb 3eMiny», «Cpeabl 0OUTaHUS OPraHU3MOB),
«Dotonepuoguzm»  «llomymsuun», «3aKOHOMEPHOCTH pPOCTa YHCIECHHOCTH MOMYJSALUN
UHPY30pUUTY(HETBKI.

JlabGoparopHble U NpaKTHYecKue padoThbl:

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

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

Ilpakmuueckass padboma Ne 2. «lloncu€T TUIOTHOCTH TOMYJISAIMKA pa3HBIX BHUIOB

pacTeHU».
Tema 4. Coob1ecTBa M 3K0J0rn4eckue cucreMnl (9 4)
Coo0miecTBO  OpraHu3MOB — OwmoueHo3. CrTpykTypsl OHOIEHO3a: BHIOBaf,

POCTPAaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

DKoJoruveckre CUcTembl (dKocuctembl). I[loHsTHe 00 3KocucTeMe W OHOTEOIECHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, pPEAYyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEpruuM B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie mnenmu u cetu. OCHOBHBIE MOKa3aTeld HKOCHCTEMBI: Ouomacca,
OPOAYKIHS. DKOJOTWYECKHE NHPAaMHIbL: TPOAYKIMH, YHUCICHHOCTH, Omomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTbD, CAMOPET YISy, pa3putue. Cykieccus.

[Ipupoanble SKOCHUCTEMBI. ODKOCHUCTEMBI O03€p MU peK. ODKOCHUCTEMAa XBOWHOIO WM
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATrpo3KOCUCTEMBI. YpOo3kocucTeMsl. buonornueckoe u
XO03SUCTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobOpasue kak (GakTop ycrouuBocTH dKocucTeM. CoxpaHeHUue OMOIOTUYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B.M. Bepnaackoro o 6uocdepe. ['panuimpl, coctaB u cTpykTypa OHOCHEpHI.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepsl Kak TI00anbHOW HKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopothsl BemecTB M OMOT€OXMMHYECKHE ITUKIIBI DJIEMEHTOB (YIJiepoja, azoTa).
3oHanbHOCTH OHocdepsl. OCHOBHBIE OMOMEI CyIn. BogHbie OMOMBI.

YenoseuecTBO B Ouocdepe 3emiau. AHTponoreHHbie u3sMeHeHus B 6uocdepe. [ modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHuE MPUPOIBI U YenoBeyecTBa. CoxpaHeHHe OnopazHo0Opa3us Kak OCHOBA
ycroitunBocTy Onochepsl. OcHOBA paMOHATBFHOTO YIPABICHHS MIPUPOTHBIMU PECYpPCaMU B UX
ucnonb3oBaHue. JlocTHKeHHsI OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabnuysr u cxemol: «llumesble nenu», «buoneHo3: coctaB u cTpyKTypa», «lIpupoansie
coobuiectBa», «llemn mnuTanHusy, «OKojormueckas mnupamuaa», «buochepa u uenoBeky,
«IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOMHOTO jiecay, «broiieHos Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3JEHCTBHS Ha Hpupoay», «Baxuelmme
MCTOYHUKH 3arps3HEHUS] BO3AyXa U TPYHTOBBIX BOJI», «[louBa — BakHEWIIast COCTaBISIONIAS
ouocheprr», «Paktopsl jgerpagauuu  nouB», «llapHukoBelii  3ddexr», «DakTOpHI
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTpykTypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepona B Guocheper,
«KpyroBopot a3zora B pHpoae».

Obopyoosanue: MO/IeJTb-aNTITHKALHS «Tunuunsle  OHOIECHO3BIY; rep6apuii
«PacturenpHble  cooOmiecTBa»;  Koulekuuu — «buoneHos», «Bpeautenu — BakHEWIIMX
CENIbCKOXO3SMCTBEHHBIX KYIBTYp»; TIepOapuu M KOJUIEKIMM PAacCTeHUH U  KHUBOTHBIX,
MpPUHAUIeKAIME K Pa3HBIM DSKOJOTMYECKMM TIpyIIaM OJHOro Buaa, KpacHas kHura PO,
n300pakeHHs OXpaHIEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.

3. INIAHUPYEMBIE PE3YJbTATbBI OCBOEHUS YYEBHOI'O IIPEAMETA
«BHOJIOT US»



Cornacno ®I'OC COO, ycTaHaBIMBarOTCA TPEOOBAHUS K pe3yJIbTaTaM OCBOCHHS
00y4aroIKUMUCS POrPaMM CPEIHEro 001IEero 00pa3oBaHUs: TMUYHOCTHBIM, METAIPEAMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JMYHOCTHBIX PE3yJIbTaTOB OCBOEHMS IpenMera «buosorus» BblIEIEHBI
CIIEAYIOIIME  COCTaBIAIOIIUE: OcCo3HaHue  OOY4YalOIIMMUCS  POCCUHCKOM  IpakaHCKOH
UJECHTUYHOCTU — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEAEIEHUIO;
Hanuyue momueéayuu K OOY4EeHUIO OHWOJIOTHMH; yenenanpagieHnoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH HAa OCHOBE KJIIOUYEBBIX LIEHHOCTEW M UCTOPUYECKHUX TPAJAMLUNA pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS; 20MOGHOCMb U CNOCOOHOCMb OOYUYAIOIIMXCS PYKOBOJICTBOBATbCS B
CBOEM  JEATENIBHOCTH  L€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOrNYeCcKOro 00pa3oBaHUs; Haluuue SKOJIOTNYECKOT0 IPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTh
LIEJIU U CTPOUTDH JKU3HEHHBIE IIJIaHbl.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUs mpeamera «bHoJIorus» JOCTUTAKOTCS B €QUHCTBE
yu4eOHOW M BOCIIUTATENbHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUNHCKUMU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKUMH M JTYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IIPUHATHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IIpOLIECCAM CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEM NO3ULMM JIMYHOCTH, NATPUOTU3MA,
YBa)XEHUSI K 3aKOHY M INPABOMNOPSAKY, YEIOBEKY TpyJda M CTapUIEMY IOKOJIEHHIO, B3aUMHOIO
yBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACIEIUI0 M TPaauLUsIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepaunu, NpUpoae U OKPYKaIOLIEH cpelie.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUs yueOHOro npeamera «buosorus» 10KHbBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM LIEHHOCTSIM  POCCUMCKOro  oOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITA U ONbITA AEATEIBHOCTH B IPOLECCE PEATU3ALMUA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH!

1. I'paxxnaHckoro BOCHIUTAHUSA:

— c(OpMUPOBAHHOCTH IPAXKAAHCKON MO3UIIMH 00yUaIOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCTBa;

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

— TOTOBHOCTb K COBMECTHOM TBOPYECKOH AEATEIbHOCTU IMPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IMO3HABaTEIbHbIX 33j1ay, BHIIOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTb OIPENENATh COOCTBEHHYIO IMO3UIINIO 0 OTHOLIEHHIO K SIBIIEHUSIM COBPEMEHHOM
KHU3HU U OOBSICHATS €€;

— YMEHME YUUTHIBaTh B CBOMX JAECHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO B3aMMOJEHCTBUS
Jro/ielt ¢ pa3HbIMU YOEXKACHUSMH, KYIbTYPHBIMHU IIEGHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;

— TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS Y4EOHBIX,
MIO3HABATENIBHBIX M MCCIENOBAaTENIbCKUX 337ad, YBAXKUTEIBHOE OTHOUIEHHME K MHEHUIO
OMIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPKAHMS;

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

2. ITaTpMOTH4€CKOT0 BOCTIUTAHUS
— c(hOpPMHUPOBAHHOCTb POCCUMCKON TPa’KAAHCKOM HMISCHTUYHOCTH, NATPHUOTHU3MA, YBKEHHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoawHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO# A3bIK U KyJIbTYpY, IPOIJIOE U HACTOSALIEE MHOTOHAIIMOHAILHOTO Hapoja Poccny;
— LIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACIEIUI0 U MaMITHUKAM MPUPOIbL; JOCTUKEHHUIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

— CIIOCOOHOCTH OIIEHUBATh BKJIAJ POCCUNUCKHUX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTHUH,
NOHMMaHWE 3HA4YeHUs OWOJIOTMM B IO3HAHMM 3aKOHOB MPUPOIBI, B JKU3HM 4YellOBeKa W
COBPEMEHHOTO O0IIECTBa;



— ujieiiHas yOe K IEHHOCTh, TOTOBHOCTH K CIIY)KeHHIO OTEUeCTBY U €T0 3aIlUTE, OTBETCTBEHHOCTh
3a ero Cyan0y.

3. lyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUICKOIO HAPOa;
— c(hopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;
— CIOCOOHOCTh OLEHUBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUsl, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;
— OCO3HaHHe JUYHOTO BKJIaJa B IOCTPOCHHE YCTOWYMBOTO Oy IyILIEro;
— OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATUS LEHHOCTEN CEMEHHOM KU3HU B COOTBETCTBUU € TPAAULIMAMU HapooB Poccum.

4. JcTeTUYeCKOro BOCIMTAHMS:
— ACTETHYECKOE OTHOLICHHE K MHUpY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,
— MNOHMMaHHUE 3MOLIMOHATIBHOTO BO3/IEHCTBHS )KUBOU MPUPOJIBI U €€ LICHHOCTH;
— FOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJAaX UCKYCCTBA, CTPEMIICHHUE MPOSBIISATH KaueCTBa
TBOPYECKOM JINYHOCTH.

5. ®u3n4ecKoro BOCHUTAHUSA:
— TOHUMAaHUE U peaju3alusi 3[0pOBOro M 0Oe30macHOro odpasza >KM3HH (340pPOBOE MUTAHHE,
COOJTI0ICHNE TUTUEHUYECKUX TIPABUI U HOPM, COaTaHCUPOBAHHBIM PEKUM 3aHITHI U OTAbIXA,
perynspHas (Qu3nMyeckass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3JI0POBBIO;
— NMOHMMaHHWE LIEHHOCTH MPaBUJ UHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOrO MOBEICHUS
B CUTYAIUsX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;
— OCO3HaHWE TMOCJIEICTBUN U HENPUSATHE BPEIHBIX MNPUBBIUEK (YMOTpeOJIeHUs alKoroJs,
HapKOTHUKOB, KYpPEHUS).

6. Tpy10BOro BOCIUTAHUA:
— FOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTU MacTEPCTBa, TPYAOIIO0HUE;
— TOTOBHOCTbh K aKTHUBHOM J€STEIIbHOCTU TEXHOJIOTMYECKONM M COLMAJIbHON HAINpPaBIEHHOCTH,
CIOCOOHOCTH MHUITMUPOBATH TJIAHUPOBATH U CAMOCTOSITEIILHO BBIMOJIHATH TAKYIO JI€ATETLHOCTH;
— UHTEpec K pa3nuyHbiM cdepaM MpodecCHOHATBHON esSTeNIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KH3HEHHBIE TUIAHBL;
— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO i CaMO0OOPa30BaHUIO Ha TIPOTSHKEHUH BCEH )KU3HHU.

7. IK0JIOTHYECKOro BOCIMTAHMS:
— DJKOJIOTUYECKH IIeNIecO00pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY KH3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHUS;
— TIOBBIIICHHWE YPOBHS DKOJOTMYECKON KYIbTYphl: MPUOOPETEHHE OMNBITa IJIaHHPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX TIOCIIEJICTBUN JJIsI OKPYKAIOIIEH CPEIbl;
— OCO3HaHHe II00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U TyTel UX PEeIICHUs;
— CTMOCOOHOCTH UCTIOIB30BATh MPUOOpETaeMble IPH U3YUCHUU OWOJIOTHH 3HAHUS U YMEHUS TIPH
pelieHun mpo0ieM, CBA3aHHBIX C PAIllHOHATBHBIM MPUPOJIONIOIB30BAHUEM (COOIIOIEHUE TTPABUIT
MOBEJICHUSI B TIPUPOJIE, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B DKOCHUCTEMAaX, OXpaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);
— aKTHBHOE HENPUATHE JEHUCTBHM, IPUHOCAIIUX BPEJl OKPYKAOIIEH IPUPOIHON Cpele, YMEHUE
MIPOTHO3UPOBATH HEOIATONMPUSITHBIE DKOJIOTUUECKUE MTOCIEACTBUS MPEANPHHIMAEMbIX J1eHCTBUN
Y TIpeI0TBpaIIaTh uX;
— HaJIM4M€ PA3BUTOTO SKOJOTMUECKOTO MBIIIJIEHUS, SKOJOTHUYECKOW KYJIbTYpPhl, OIBITA
JEATeTLHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS WMH B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW W COLMAIbHOM MpaKTUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITEIBHOCTH IKOJOTHYeCKO HANIPABJIEHHOCTH.

8. IleHHOCTH HAYYHOTI'0 NO3HAHMSA:



— c(hOpPMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM NPAaKTUKU, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

— COBEpIIECHCTBOBAHUE S3bIKOBOM M YMTATEIbCKON KYJIBTYpPhl KaK CPEACTBA B3aUMOJEHCTBUS
MEXXY JIIOJIbMHU U TTO3HAHUS MHPA;

— IMOHMMaHuEe cnenu(uky OMOJIOTMM KaK HAayKH, OCO3HaHME €€ poiau B (OPMHUPOBAHUU
palOHaIbHOIO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU 1IEJIOCTHOTO IIPEJCTaBICHUs 00 OKpYXKaroIleM
MHUpE KaKk O €IUHCTBE NpPUPOJbI, 4YEJIOBEKa M 0OLlecTBa, B IO3HAHUU IPUPOTHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MPOOJIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS,

— yOexXJIEHHOCTh B 3HAUYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOM LMBHJIM3ALUM: 00ECHeueHUs
HOBOT'O YPOBHS pPa3BUTHUSI MEJUIIMHBI; CO3aHUS TIEPCIIEKTUBHBIX OMOTEXHOIOTUH, CTIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA; IIOMCKA MyTEH BbIX0/a U3 II100AIbHBIX
HKOJIOTHYECKUX MPOOJIeM U 0OecrieueHus Iepexoa K yCTONYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BAaHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

— 3aMHTEPECOBAHHOCTh B IOJIYYCHHH OMOJIOTMYECKHUX 3HAHUI B IESAX MOBBIMICHUS OOIIEi
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM KaK COCTaBHOM YacTH (YyHKIMOHAIBHON
IPaMOTHOCTH 00YyYaroLXxcs, POpMHUPYEMON TIPU U3yYCHUH OHOJIOTHH;

— TIIOHMMaHHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJNb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTh HCIOJB30BATh TOJyYaeMble 3HAHHUA IS aHAIM3a M OOBSICHEHUS SIBICHHM
OKpY’KAaIOIIero MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH; yMEHHUE JenaTb OOOCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTh CaMOCTOSITENIHO UCIOIb30BaTh OMOJIOrMYECKHE 3HAHUS Ui pEelIeHUs NpodIemM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUX;

— OCO3HAaHUE LEHHOCTUM HAyYHOM NeATEIbHOCTH, T'OTOBHOCTb OCYUIECTBIIATH MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh MHUBUYaIbHO U B IPYIIIIE;

— TOTOBHOCTh M CIOCOOHOCTh K HEMpPEpPHIBHOMY O0Opa30BaHUI0 M C€aMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOIMM B COOTBETCTBUM C IKM3HEHHBIMU
NOTPEOHOCTSMHU.

B mpomecce AOCTHIXKEHHsSI JUYHOCTHBIX PpE3yJbTaTOB OCBOCHMS OOYHYaIOUIMMHUCS
mporpaMmbl  cpefaHero  oOmero  oOpa3oBaHHsi 'y  OOYyYarOIIMXCS  COBEPIICHCTBYETCS
HMOILMOHAIBbHBIA HHTEIUIEKT, MPEANOIaralouifi cOpMHUPOBAHHOCTD:

— CAMOCO3HAHUA, BKIIOYAIOIIETO CIHOCOOHOCTh NMOHUMAaTh CBOE SMOIMOHAJIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAIBHON c(epbl, ObITh YBEpEHHBIM B ce0e;
— camope2yIupo8aHus, BKIIIOYAIOLEr0 CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTD 3a
CBOE TOBE/IEHUE, CIIOCOOHOCTh AAANTUPOBATHCA K AMOILMOHAIBHBIM U3MEHEHUSAM U MPOSBIATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;

— GHympeHHell MOomueéayuu, BKIIOYAIOLIEH CTpeMJeHHe K JIOCTHKEHUIO LEeNH U YCIeXy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH, HCXO/IS M3 CBOMX BO3MOKHOCTEH;

— 2Mnamuu, BKJIIOYAIOUIEH CMOCOOHOCTh IMOHMMAaTh SMOLIMOHAIBHOE COCTOSIHHE JAPYIHX,
YYUTHIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAIIUW, CIIOCOOHOCTh K COYYBCTBUIO H
COIIEPEXKHUBAHHUIO;

— COYUANbHBLIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTpPAaWBAaTh OTHOIIEHHUS C JIPYTUMH
JFOIbMH, 3a00TUTHCS, IPOSABIIATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

METANIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUsI Y4eOHOro mpeaMera «BHOJIOorus BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAaHUS MHPOBO33PEHHS OOYYAIOIIUXCS — MEKIUCIUTUTHHAPHEIC
(MexmpenMeTHbIE) 00LIeHayUYHbIe IOHATHUS, OTPAXKAIOIINE EJIOCTHOCTh HAyYHON KapTUHBI MUpa
U cnen UKy METOAOB IMO3HAHHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, MpOIecC, CHUCTeMa, HAay4HBIH (aKkT, NMPUHLHMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UcciaeloBaHue, HabJI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIP.); YHUBEpCAJIbHbIE yueOHbIE
neiictBus  (MO3HaBaTeNbHBIE, KOMMYHUKATUBHBIC,  PETYIATHBHBIE),  00€CIEUYHUBAIOIINE



dbopmupoBaHrue (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATIbHOW KOMIIETEHIIUH OOYYaroIInXCs;
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUIIIMNHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEpCAIbHBIC Yy4eOHBIC ACHCTBHS B IO3HABATEIBHOW U
COLIMAJILHOM MPaKTHKE.

MeTtanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPETHET0 00IIero oO0pa3oBaHUS
JOJIKHBI OTPAXKATh:
OBgi1ajieHHe YHUBEPCAJBHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:
1) 6a30Bble JJOrMYecKHUe AeHCTBHS:
—  €aMOCTOATENbHO (OPMYJIMPOBATh M aAKTYAIM3UPOBATh MPOOIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;
— WCIMOJB30BaTh NPU OCBOCHHUH 3HAHHWH MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHANW3a, CHHTE3a,
CpaBHEHUS, KJIacCcu(PpuKanm, 0000IEHNUS ), PACKPBIBATH CMBICT OMOIOTHYECKUX TTOHATHI
(BBIICNATH UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMU TIOHATUSIMH);
— OIpenessaTh UENU JeATEIbHOCTH, 3a7aBas HapaMeTpbl W KPUTEPUH HMX JOCTHKEHHUS,
COOTHOCHTB PE3yIbTaThl ACITEILHOCTH C TIOCTABICHHBIMU IIEIISIMH;
— UCIOJIb30BaTh OMOJIOrMYECKUE OHATUS AJi1 00BsICHEHHI (DAKTOB U SIBJICHUI KUBOW TPUPO/IBL;
— CTPOHUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NETYKTUBHBIC, TI0 aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHsI B PACCMATPUBAEMBIX SBIICHUSAX, (POPMYIUPOBATH BBHIBOJABI U
3aKJTFOYCHHS,
— TPUMEHATH CXEMHO-MOJIEJIbHBIE CPEACTBA ISl IMPEICTaBICHHS CYIIECTBEHHBIX CBA3CH U
OTHOIIICHUN B M3y4YaeMbIX OHOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUHIl pPa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMALMOHHBIX UCTOUHUKAX;
— pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCS MaTePHAIBHBIX U
HEMaTepUaIbHBIX PECYpPCOB;
— BHOCHTh KOPPEKTHBBI B JESATCIILHOCTh, OIICHWBATH COOTBETCTBHE PE3yJIbTATOB IICIISIM,
OILICHUBATh PUCKU MOCJEICTBUN JESATEIbHOCTH;
— KOOpPJIWHUPOBAaThH M BBINOJNHATE PAOOTYy B YCJIOBHUAX pPEATHHOTO, BUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
— pa3BHUBATh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX TTPOOIIeM;
2) 0a30BbIe HCCIeI0BATEIbCKHE IeCTBHUS:
— BJAJIETh HAaBBIKAMHU YYeOHO-HCCIICIOBATEIILCKOW WM TPOCKTHOW JEATEITHbHOCTH, HaBBIKAMH
paszpetieHus mpobdieM; 001a/1aTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB PEIICHHS MPAKTUICCKUX 3a/1a4, MPUMEHCHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHS,
— HCIIOJIB30BaTh Pa3INYHbIE BUJIBI JESTEIBHOCTH 110 TOTYyYEHHUIO
HOBOTO 3HAHHMSI, €0 WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B YUCOHBIX CUTYAIIHSIX, B
TOM YHCJIE TIPH CO3JJaHUH YUeOHBIX U COLMATBHBIX MPOEKTOB;
— (GOopMHUPOBATh HAYYHBIH THUI MBIIIICHHS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHITUSIMHA U METOJIaMU;
— CTaBuUTh W (HOpMyIUpoOBaTh COOCTBEHHBIC 3a/Jauyd B OOpPa30BATEIBHOM NEATETLHOCTH H
JKU3HEHHBIX CUTYaIUsX;
— BBISBJISATH MPUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJU3UPOBATh 33]1a4y, BBIJABUTATH THIIOTE3Y
e€ pereHusl, HaXOUTh APTYMEHTHI [T JOKa3aTeNbCTBAa CBOMX YTBEPKACHUIA, 3a1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,
— aHAIM3UPOBATH MOJTYYCHHBIE B X0/I€ PEIICHHS 3a/1a4H PE3YIbTaThl, KPUTUYECKH OIICHUBATh UX
JIOCTOBEPHOCTh, IMPOTHO3UPOBAThH HM3MEHCHHE B HOBBIX YCIOBHSX; JaBaTh OICHKY HOBBIM
CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBI OTIBIT;
— OCYIIECTBJIATH IICJICHANIPABIICHHBIM ITOUCK IEPeHOCa CPEJCTB W CIIOCOOOB JICHCTBUS B
po¢eCCHOHATILHYIO Cpeay;
— YMeTh IMePEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M TPAKTHIECKYIO 00JIACTH KU3HEICATCIILHOCTH;
— YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;
— BBIJIBUTATh HOBBIC UJICH, TIPEJTaraTh OPUTHHAIBHBIC TTOIXO0/IBI U PEIICHHUST, CTABUTH MTPOOIEMBI
W 3a]1a4M, JIOMyCKAIOIINE aJbTePHATUBHBIC PEIICHUS;



3) nelicrBus no padore ¢ uHpopmanuei:

— OPHUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHUKAX HHGOpMAIUMU (TEKCTE Y4eOHOro Mmocoowms,
HAYYHO-TIOMYJISIPHOU JINTEpAType, OMOIOTUYECKHUX CIOBAPSIX U CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0azax gaHHbIX, B HHTepHere), aHAIM3UPOBaTh HH(MOPMALIMIO PA3IUYHBIX BHUJIOB U (GopM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTb;

— (QopmynaupoBaTh 3alpochkl M NPUMEHSATH pa3JIMYHblE METOJBl IMPU TOHCKE MU OTOOpe
Ouonornyeckoit nHGopMaIu, He0OX0AMMOM JJISl BBIOJHEHUS y4eOHBIX 3a/1a4;

— MpHOOpeTaTh OIMbIT HCIOJb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCTIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

— CaMOCTOATEIbHO BBIOMpPATh ONTHUMANbHYIO (OPMY MPEACTaBICHHUS OHUOJIOrHMYECKOi
uHpopManuu (CXxembl, rpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U JP.);

— WCHOJB30BaTh HAy4yHbI $3bIK B KauecTBE CpeAcTBa Mpu pabore ¢ OUOIOrHyYecKoit
uH(popMaluel: MPUMEHITh XUMUYECKUE, (PU3HUECKUEe W MAaTEeMAaTUYECKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

— BJIaJIETh HaBBIKAMU PACO3HABaHUS U 3aIIUThI HHPOpMAIH, THPOPMAIIMOHHOM O€301MacHOCTH
JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

1) o0menue:

— OCYILECTBIATh KOMMYHHKAIIMH BO BCeX chepax KU3HH, aKTUBHO y4acCTBOBATH B AHAJIOTE WU
JUCKYCCUM TIO CYIIECTBY OOCyKgaemMod TeMbl (yMEHHE 3aJaBaTb BOIPOCHI, BBICKA3bIBATh
CY)KJIGHUSI OTHOCHUTEJIbHO BBIIIOJIHEHUS MpeiaraéMod 3a Jaud, YYUThIBaTb HHTEPEChl U
COIIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUM);

— pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHHUS, TOHUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPEIMOCHUIOK BO3HUKHOBCHHSI KOH(QIMKTHBIX CHUTYaIMii; yMETh CMSrdaTh KOH(IMKTHI U BECTH
MIEPErOBOPBHI;

— BJIQJICTh PA3IMIHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJICHCTBHS; IOHUMATh HAMEPEHUS IPYTUX
JIOJICH, TPOSIBIATH YBAXKUTEIBHOE OTHOIIEHHWE K COOECeHWKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHMUS;

— pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOI TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB;
2) coBMecTHas1 1eATEJIbHOCTh:

— MOHUMATh W MCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW W MHAMBHUIYaTbHON pabOThl TpH
pelieHny OMoJorudYeckoi mpodsieMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh MIPUMEHEHHUS IPYNIOBBIX
¢dbopM B3aMMOIECHCTBYSI TP pEIICHUH Yy4eOHOM 3a/1auH;

— BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU € Y4ETOM OOIIMX HHTEPECOB M
BO3MOKHOCTEHN Ka)KJO0T0 4JieHa KOJUIEKTUBA;

— MPUHUMATH 11€JTh COBMECTHOU JCSATEIHHOCTH, OPTraHN30BHIBATh U KOOPJAUHUPOBATH JIEHCTBUS
o €€ JOCTHXKEHUIO: COCTaBIIATh IUIAH JEHCTBUM, PACHpEleisaTh POJU C Yy4YETOM MHEHHU
YYaCTHUKOB, 00CYK/1aTh pe3yJabTaThl COBMECTHOU PabOTHI;

— OLIEHWBATh KAayeCTBO CBOETr0 BKJIaJa M BKJIAJa KaXJIOTO YYacTHHKA KOMaHABI B 0OIIuit
pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

— mpenjaraTb HOBBIE MPOEKTHI, OLEHUBATh MJIEU C MO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYIIECTBISATh MO3UTUBHOE CTPATErMUECKOE OBEACHUE B PA3IMYHBIX CUTYALUSIX, TPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranusanms:

— HCIIOJIH30BAaTh OMOIOTUYECKUE 3HAHUS IS BBISBICHHSI MPOOIIEM U MX PEIICHUS B KU3HEHHBIX
1 y4eOHBIX CUTYAIUsX;

— BBIOMpATh Ha OCHOBE OHMOJOTMYECKHX 3HAHUU IIETIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KWUBOW MPHUPOJIE, CBOEMY 3J0POBBIO M 30POBBIO
OKPY’KaIOIIHNX;



— CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENbHYIO JESTEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BaTEIbHOM JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

— CaMOCTOATEJIbHO COCTABJISTH IUIAH PELICHUS MPOOJeMbl ¢ YYETOM HMEIOUIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIIOUTEHUI;

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

— pacUMpATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHUN;

— JIelaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

— OLIGHUBATh IPHOOPETEHHBIN OIIBIT;

— CIocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKON IPYAULMU B Pa3HBIX 00JaCTAX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTeNbHBINA M KYJIbTYPHBIA YPOBEHB;

2) CAaMOKOHTPOJIb:

— JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

— BJIAJICTh HaBBIKAMH MMO3HABATEIHHOW PEICKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICITUTENIBHBIX MPOIIECCOB, X PE3yIbTATOB M OCHOBAaHUM; MCIOJB30BaTh MPUEMBI pediiekcuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

— MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [IPU aHAJIU3€ PE3YIbTaTOB JEATEIIbHOCTH;

3) npuHsiTHE ce0sl U APYIHUX:

— NpUHUMAThH ce0sl, IOHUMAasi CBOU HEJJOCTATKU U JIOCTOUHCTBA;

— NPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX [IPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

— MPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKH;

— pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIMHU APYTOro YeIOBEKa.

HNPEIMETHBIE PE3YJBTATbBI

[IpenmetHsbie pe3ynbTathl ocBoeHus nporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CieluUecKue sl yaeOHoro npenmera «buonorusy HaydyHbIe 3HAHUS, YMECHUS U
CrocoObl JEHCTBHII 1O OCBOCHUIO, HMHTEPHpPETAllMd U MpeoO0pa30oBaHUIO 3HAHUM, BUIBI
JESTEIbBHOCTH MO TMOJYyYEHUI0 HOBOTO 3HAHMSI M NMPUMEHEHHIO 3HAHWW B Pa3jIMUYHBIX Y4eOHBIX
CUTYallUsX, @ TAKXKE B peabHbIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIE PE3YyIbTaThl IPEJCTABICHbI 10 TOJaM 00yUYEeHHUSI.

10 xknace

[IpenmMeTHBIE pe3yabTaThl OCBOCHHS yueOHOTo peMeTa «brosorus» 10JKHBI OTpaXkaTh:

1) chopMHpOBaHHOCTh 3HAHUI O MecTe U pOJIM OMOJIOTUM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS; O BKJIA/I€ POCCUICKUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouoaorum; GyHKIMOHATBHON I'PaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs KU3HEHHBIX 3a7a4;

2) yMeHHe pacKphIBaTh COJepKaHue ONOTOTUYECKUX TEPMUHOB

U TIOHSITUH: XU3Hb, KJIETKA, OpPraHu3M; MeTa0oJu3M (OOMEH BEIIEeCTB U IMpEeBpaIicHUE
PHEpPruu), TOMeocTa3 (caMOperyisius), YypOBHEBas OpraHu3als JKMBBIX  CHCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOTYKIIHS ), HACIEACTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

3) yMeHue u3naratb OMOJIOTMYECKHE TEOpUH (KJIETOYHAsl, XpPOMOCOMHasl, MyTallMOHHa,
LEHTpajbHas JorMa MOJIEKYJsipHOM Oumosnorum), 3akonsl (I. Mennens, T. Moprana, H. U.
BaguioBa) u yueHus (0 eHTpax MHOT00Opasus ¥ MPOUCXOKICHUS KyIbTypHBIX pactenuit H. 1.
Bagunosa), onpeaensTe rpaHULBl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

4) ymeHue BiaJIeTh METOJJaMHU HAYYHOTO [TO3HAHUS B OMOJIOTHH: HAOJIOACHUE U ONTMCaHNE
KUBBIX CHCTEM, IIPOLECCOB M SBJIEHUM; OpraHu3alus M TpPOBEICHHE OMOJIOrHYECKOTO
DKCIIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX PEe3ylbTaTOB, HCIOIb30BAaHHBIX HAyUHBIX HOHSITHA,
TEOpUH U 3aKOHOB; YMEHHE JIENaTh BHIBOJIBI HA OCHOBAHUU IOJYYEHHBIX PE3YJIBTATOB;

5) yMeHue BBIAENATH CYIIECTBEHHbIE MPU3HAKN BUPYCOB, KJIETOK IMPOKAPUOT U DYKapHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB; OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U



NpEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAILHOTO Pa3BUTHSA
opranusma (OHTOTEHE3);

6) yMeHue IPUMEHSTh MOJIyYE€HHbIE 3HAaHUS AJIs1 O0BSICHEHUS! OMOIOIMYECKHUX ITPOLIECCOB
U SIBJICHUH, 1715l IPUHATHA IPAKTHYECKUX PEIICHH B ITOBCEIHEBHON KU3HHU C 110 00ECTICYCHNUS
0€30I1aCHOCTH CBOETO 3J0pPOBbsi M 3J0POBbS OKpYXKalOIIUX JIOACH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJCHHUS B OKPY)KAIOUIEH NPUPOIHONW Ccpele; MOHMMaHWE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OHMONIOrMHM M OMOTEXHOJIOTUH ISl paliOHAJIbHOTO
IPUPOIONOIB30BaAHUS;

7) yMeHue pelaTh UIEMEHTApHble I'€HEeTHMUYECKHE 3aJadd Ha MOHO- U JAUrHOpHUIHOE
CKpEIIMBaHKe, CLIEIUICHHOE HACIEJI0BAaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIMBAHUS
JUI IpEeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

8) yMeHHe BBINOIHATH JIA00paTOpHBIEC U MPAKTHYECKUE pabOThI, COOMI0IATh MIpaBHiia MPU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYI0BAHHEM;

9) yMeHHEe KPUTHYECKU OL[CHUBATh M MHTEPIPETUPOBATH HH(OPMAIHIO OHOIIOTHYECKOTO
COJIepKaHNUs, BKIIIOYAOIIYIO TICEB/IOHAYUHbIE 3HAHUS U3 Pa3IM4HbIX HCTOYHUKOB (CMU, HayuHoO-
NOMYJISIPHbIE MaTepualibl); ITUUYECKUE AaCIEKTbl COBPEMEHHBIX MCCIEAOBaHUN B OHOJIOIMH,
MeuIuHe, OMOTEXHOIOTUH;

10) ymenuwe cosmaBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJIbKUX HCTOYHMKOB, TI'PAaMOTHO HCHOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

11 xknace

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeaMeTa «bruosiorus» 10JKHbl OTPaXKaTh:

1) chpopmMupOBaHHOCTh 3HAHUI O MecTe M POJU OUMOJOTHUHM B CHUCTEME HAayYHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOTO MUPOBO33PEHUS; O BKJIA/Ie POCCUICKUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonoruu; GyHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 33/1a4;

2) yMeHHME pacKpbIBaTh COJEepXKaHWE OUOJOTMYECKUX TEPMUHOB W TOHSATHM: BUI,
HOMYJISIIMSL, TEHO(OH, IBOJIOLHS, IBUXKYIIIUE CUITBI ((PaKTOPBI) IBOJIIOLIUHU, IPUCTIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHME, JSKOJIOTHYECKHE (AKTOPHI, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MUTaHUs, SKOJOrHUecKas mupamuaa, OuoreoreHos, onocdepa;

3) yMmenue u3naratb OHOJOTMUECKHEe Teopuu (dBosronnoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/ibiiieBoro cxoacTra K. M.
bapa, yepenoBanus riaBHbBIX HampasiaeHud U myted ssomonuu A. H. Cesepuosa, ydeHus o
ouochepe B. 1. Bepnanckoro), onpenensts rpaHUIbI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

4) ymeHue BiaJieTb METOJaMH HAy4HOTO [TO3HaHUs B OMOJIOTHH: HAOJIIOACHUE U OITMCaHNE
JKUBBIX CHCTEM, IIPOLIECCOB U SBJIEHUH; OpraHu3alus M MpOBEIEHUE OHOJIOTHYECKOIro
DKCIEPUMEHTA, BBIIBMKEHUE THMIIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXAY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3ylbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX HOHSTHH,
TEOpUI U 3aKOHOB; YMEHHE JIEIaTh BHIBOJIBI HA OCHOBAHUU IOJYYEHHBIX PE3YJIBTATOB;

5) yMeHHEe BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUI, MPOJYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOT€OIIEHO30B M 3KOCHUCTEM;
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (PaKTOPOB Ha
OpraHU3MBl, IEpPEHOCA BEUIECTB U TIOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX N3MEHEHHUH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKIOB B
o6uocdepe;

6) yMeHUe IPUMEHSTh MOJyYEeHHbIE 3HAaHUS 151 O0BSICHEHUS! OMOJIOTMYECKHUX MPOIIECCOB
U SIBJICHUH, 17151 IPUHSTUS MPAKTUYECKUX PELICHHUH B TOBCEITHEBHOM )KU3HMU C 1I€JIbI0 00ecieueHus
0€30IIaCHOCTH CBOETO 3[0POBbSI U 3J0POBBbS OKPYXAlOIIUX JIOAEH, COOMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpY)KalIled MNPUPOAHON cpelne; MOHMMAaHHE HEOOXOIMMOCTH



UCIIOJIb30BaHUs JOCTUKEHUI Ouonoruu
IPUPOJONOIb30BAHNUS;

7) yMeHue pelarth 3JeMeHTapHble OMOJOTHYECKUE 3a]a4ul, COCTABIIATh CXEMbI IIEpEHOCca
BEILIECTB U SHEPIUHU B SKOcUCTeMax (LieNy NUTaHus);

8) yMeHHe BBINOIHATH J1A00paTOPHBIEC U MPAKTHYECKUE pabOThI, COOMI0IATh MIpaBHiia MPU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHEM;

9) yMeHHe KPUTHYECKU OLEHHBATh U MHTEPIPETUPOBATH HH(OPMAIHIO OHOIOTUYECKOTO
COJIepKaHNUs, BKIIIOYAOIIYIO TICEB/IOHAYUHbIE 3HAHUS U3 pa3IM4HbIX HCTOYHUKOB (CMU, Hay4HO-
HOMYJSIPHBIE ~ MaTepuaibl); pacCMaTpuBaTh  IJIOOANbHBIE  SKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

10) ymenmue cozmaBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIas
Ouosornyeckyro HMHGOpPMALMI0O M3 HECKOJIbKUX HCTOYHMKOB, TI'PAaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapat OUOJIOTHH.

COBpeMeHHOfI JUIA panuoOHaJIBHOI'O

4. TEMATNUYECKOE IINTAHUPOBAHMUE

10 kaace

1 4 B Henento, Bcero 34 4, | ¥ — pe3epBHOE Bpems

Ne Tembl ypokoB 1 OcHoBHOE coaep:xaHue IInanupyemsblie BUABI yueOHOI
n/n KOJIN4eCTBO AeATeJIbHOCTH 00y4aroluxcst
4acoB
TEMA 1. BHOJIOT'US KAK HAYKA (2 49)
1 buoinorus kak buonorus xak Hayka. CBsizu PackpeiBath conepxxanue

HayKa 6uosioruu ¢ oOIIeCTBEHHBIMH, TEPMHUHOB U IIOHATUI:

(149) TEXHUYECKUMH U IPYTrUMU Hay4HOE MUPOBO33PEHHUE,
€CTECTBCHHBIMHU HAYKaMH, Hay4yHas KapTUHA MHUpa,
¢bunocodueit, penmurneit, STUKON, | HAYIHBIH METOM, THIIOTE34,
JCTETUKOU U IIPABOM. TEOpUsl, METOBI
Pounb Guosoruu B pOpMUPOBAHUU | UCCIICOBAHHUS.

COBPEMEHHOW Hay4yHOI KapTHHBI | XapaKTepu30BaTh OHOJIOTHIO
mupa. CucremMa OHOJIOIMYECKHX | KaK HayKy, €€ MEcTo
HayK. U POIIb CPENH IPYTUX
JleMoHCTpanuu: €CTECTBEHHBIX HAYK.
IHoprpersr: Y. JlapBuH, IlepeunciaTs pasuensl
I". Mennens, H. K. Konsos, OMOJIOTMHU B COOTBETCTBUH
Jbx. Yorcon u ®@. Kpuk. ¢ 00bEeKTaMH U3y4EHUSI.
Tabauie! 1 cxeMbl: «MeTOIbI Haspiath BaxHelme otpaciu
MIO3HAHUS )KMUBOU IIPUPOIBD OMOJIOTHYECKUX
3HAHUM U 3a1a9H, CTOSIIHE
nepe 6uonoruei
XXIB
2 Merons!l no3HaHus | MeToabl MO3HAHUSA KUBOI PackpsIBaTh conep:kaHue

JKUBOW ITPUPOJIBI MpUpOoabI (HabI0IeHue, TEPMUHOB U MTOHATUI: HAyYHBIN

(1) JKCIIEPUMEHT, OIIUCAHUE, METO/, METObl UCCIIEAOBAHUS.
u3MepeHue, Kiaccupukaus, XapakTepru3oBaTb OCHOBHBIE
MOZECJIIMPOBAHUE, CTATUCTUYECKAs | METOABI IIO3HAHUS JKUBOU
00paboTKa JaHHBIX ). MIPUPOJIBI: HAOIIOICHHE,
JeMoHCcTpanuu: JKCIIEPUMEHT, OIIUCAHUE,
Tabmuis! u cxeMbl: «MeTozb u3MepeHue, Kiaccupukanus,
IIO3HAHMS JKUBOU IIPUPOJIBIY. MOJICIINPOBAHUE,
JlaGopartopHble U MpaKTUYECKHE | CTaTHCTUYecKas oOpadoTKa
paboThI: JAHHBIX
[IpakTnueckast pabora Ne 1.




«Hcrop30BaHKEe Pa3TMYHBIX
METOJIOB TPU U3YYCHUU
OHOJIOrNYECKUX OOBEKTOBY

TEMA 2. ’KUBBIE CUCTEMbBI U UX OPTAHUM3AIUA (1 9)

buonornueckne
CHCTEMBI,
MIPOIIECCHI U UX
uzyudenue (1 9)

JKusbie cucteMbl (OMOCHCTEMBI)
Kak MpeAMET U3Y4EeHUSI
6uosnorun. OTan4ue KUBBIX
CUCTEM OT HEOPTAHUYECKOU
npupoibl. CBOMCTBAa OMOCHCTEM
U UX pa3HooOpa3ue. YpoBHU
OpraHu3aiuy OMOCHCTEM:
MOJICKYJISIPHBIN, OPraHOUTHO-
KJICTOYHBI, OpPraHU3MEHHBIH,
MONYJIALIMOHHO-BUJIOBOM,
3KOCHUCTEMHBIN
(buoreorieHOTUYECKHIN),
ouoctepnsiii. Hayku,
M3YyYaroIue OMOCUCTEMBI Ha
Pa3HBIX YPOBHSIX OpraHU3alluu.
Hemonctpanuu: Tabmuis! u
cxeMbl: «OCHOBHBIE TPU3HAKU
KU3HINY», «Y POBHU OpraHU3alNN
KUBOU MPUPOIBI».
O6opynoBanue: MOJIEIb
mosnekyibl JITHK

PackpbIBaTh conepkaHue
TEPMUHOB U TIOHSATHI: CUCTEMA,
Ouosiornyeckas cucrema,
AJIEMEHTBI CUCTEMBI, CTPYKTYypa
OuocucTeMbl, CBOMCTBA KUBBIX
cucteM, OOMEH BEIIECTB,
pasMHOXKEHUE, pOCT, pa3BUTHE,
HACJIC/ICTBEHHOCTb,
U3MEHYUBOCTb, PAa3IPAKUMOCTb,
HHEPro3aBUCHUMOCTb, YPOBHU
OpraHu3alUy KU3HU
(OnocucreM). Xapakrepu3oBaThb
HNPUHLUIBI OPraHU3al1U
OMOCUCTEM: OTKPBITOCTb,
BBICOKAs YIOPS1I04E€HHOCTb,
CaMOpEryJISIIHA,
uepapxXu4HocTh. [lepeuncnath
YHUBEpCaJIbHbIE CBOMCTBA
YKUBOTO: €IMHCTBO
XHUMHUYECKOTO COCTaBa,
pa3pakuMoCTh, IBUKEHUE,
rOMeOCTa3, poCT U Pa3BUTHE,
HACJIE/ICTBEHHOCTb,
M3MEHYHUBOCTb, IBOJFOIIHS
(mpucniocobneHue K
M3MEHSIOMIAMCS YCIIOBHSIM).
[TpuBOANTE IPUMEPHI
OMOCUCTEM Pa3HOTO YPOBHSI
OpraHu3allui U CPaBHUBATh
MIPOSIBJICHUS] CBOMCTB JKUBOTO Ha
pa3HBIX YPOBHSX.
XapakTepru3oBaTb OCHOBHBIE
MPOLIECCHI, TPOTEKAIOIIUE B
Oouocuctemax: 0OMeH BEIIECTB U
IpeBpalleHne YHEPT U,
CaMOBOCIIPOU3BEICHHE,
CaMOperyJsius, pa3BUTHE.
CobmronaTh paBmiIa OEpEKHOTO
OTHOILIEHHS K XKUBOU MPUPOJIE

TEMA 3. XUMUYECKHI COCTAB 1 CTPOEHUE KJETKH (8 u)

XUMHUYECKUI
COCTaB KIJICTKH.
Bogau
MUHEpPAIbHBIE
COJTH

(19)

XUMHYECKHM COCTaB KIETKH.
XUMHYECKHE DIIEMEHTBI:
MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHTHI. Bona n
MHHEPAJIbHBIE BELLECTBA.
OU3UKO-XUMHYECKHUE MPOLIECCHI,
MPOTEKAIOLINE B KUBBIX
cucremax. OyHKINHU BOIbI U

PackpriBath conepxanue
TEPMUHOB U ITOHATHUM:
9JIEMEHTHI-OUOTeHBI,
MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTBI; MUHEPATIbHBIE
BEIIIECTBA, MOJIEKYJIA BOJIbI KaK
JUIIOJIb, BOJIOPO/HBIE CBSI3U;
ruipoduiibHbIe U THIPO(HOOHBIE




MUHEPAJIBHBIX BELIECTB B KIIETKE.
ITognepxanue OCMOTHYECKOTO
Oananca. /lemoHcTpanuu:
Huarpammsl: «Pacnpenenenue
XUMHMYECKHX JIEMEHTOB B
HEKUBOU MIPUPOJIEY,
«Pacnipenenenne XuMUYECKUX
3JIEMEHTOB B )KUBOU IIPUPOIECH.
TaGnuikl 1 cxemsl:
«Ilepunonnyeckas rabnuna
XUMHYECKHX DJIEMEHTOBY,
«CTpoeHHEe MOJIEKYJIIbI BOABI»

BemecTBa. J{oka3pIBaTh
€IMHCTBO 3JIEMEHTHOT'O COCTaBa
KaK OJTHO U3 CBOMCTB >KHUBOTO.
Pacnpenensate xumuueckue
AJIEMEHTHI 10 TPYIIaM B
3aBHCHUMOCTH OT
KOJIMYECTBEHHOTO
IIPE/ICTaBUTENBCTBA B
OpraHu3Me; XapakTepu30BaTh
POJIb OTJENBbHBIX 3JIEMEHTOB.
BBISBISATH CBSI3b MEXKIY
COCTaBOM, CTPOCHHEM
MOJIEKYJIbI XUMUYECKOTO
COCIMHEHUS U ero QYHKIUIMU B
KIIETKE

benku. Cocras u
CTpocHHUE OEIKOB

(19)

benku. CoctaB u ctpoeHue
0enKoB. AMUHOKHUCIIOTBI —
MOHOMEpBI OEIIKOB.
Hes3ameHnMbIe 1 3aMEHUMBIE
AMHHOKHCIIOTHI.
AMHMHOKHCIIOTHBIH COCTaB.
YpOBHH CTPYKTYpHI OETKOBOM
MOJIEKYJIBI (TIepBHYHAS,
BTOpUYHAS, TPETUYHAS U
YeTBEPTHYHAS CTPYKTYpa).
XUMUYECKHE CBOMCTBA OEIIKOB.
buonornyeckue pynkunm
0enkoB. JleMoHCTpanuu:
Tabnuue! u cxemsl: «CTpoeHHe
MOJIEKYJIbI OETKa.
O6opynoBaHue: CBETOBOMA
MHUKPOCKOT, MUKPOIIPEapaThl

PackpsIBath conepxanue
TEPMUHOB U TIOHATHH: Oeky,
MOJIMMEPBI, MOHOMEPHI,
AMMHOKHCIIOTHI, IIeNTHHAS
CBSI3b, TIOJIHMIICTITH]L,
JieHaTypalnus. XapakTepu30BaTh
OE€JIKHU KaK KJIacC OPraHMYECKUX
COCJIMHCHU;
KJ1acCU(UIUPOBATh UX MO
CTpOEHUIO (TI00YISIPHBIE U
bubprLIsipHBIE OCIKH),
HNEePEeUYUCIATh U
XapaKTepru30BaTh (QYHKIHH
0enKoB

DepMeHTB —
Ounosjoruueckue
Karanu3aTopsl (1

q)

®depMeHThl — OHOJIOTHYECKUE
karanu3atopbl. CTpoeHue
(epMeHTa: akKTUBHBIN IIEHTD,
cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTtsl. Buramuns!.
Otnnuust GepMEeHTOB OT
HEOPTraHMYECKUX KaTalu3aToOpOB.
Tabmuis! u cxemsl: «CTpoeHue
bepmenTa». O60pyaoBaHue:
o0opyaoBaHuE JJIs IPOBEIACHUS
HaOJI0IeHUH, I3MEPEHUH,
HKCIIEPUMEHTOB.
JIaGopaTopHble U MPAaKTUUECKHE
pabortsl: JlabopaTopHas pabora
Ne 1. «MI3yuenue
KaTaINTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpuMepe
aMmIIa3bl WIN KaTajasbl)»

PackpriBath conep:xanue
TEPMHUHOB U ITOHATHUM:
(bepMeHTbI, aKTUBHBIN LIEHTP,
cybcTpaTHas crienu(puIHOCTD,
KO(EpMEHTHI, OeJIKH-
aKTUBATOPbI U OENIKU-
UHTUOUTOPHL. YKa3bIBaTh
OTINYMs PEPMEHTOB OT
HEOPraHUYECKUX
Katanu3aTopoB. OOBICHATH
poib pepMeHTOB B
(GYHKIIMOHUPOBAHUH JKUBBIX
CUCTEM, B IIPOMBIIIJIEHHOCTH, B
MeAMIIMHE, B TOBCEIHEBHOMN
JKU3HU YEJI0BEKA

VYrieBoasl.
Jlunuaer (1 4)

YTneBoabl: MOHOCaXapH/abl
(rmroxo3a, pubo3a u

PackpsIBaTh conep:kaHue
TEPMUHOB U TOHSATHUM:




ne30Kkcupr003a), Aucaxapubl
(caxapo3sa, nakTo3a) u
noJincaxapubl (Kpaxmanl,
[JIMKOTEH, 1EJUTI0JI034).
buonoruueckue pyHkuu
YTJIEBOAOB. JIMIUIBI:
TPUTIIULIEPUIBI, HOCHOTUITHIBI,
crepounsl. ['unpopunbHo-
ruapohoOHbIC CBOKCTBA.
Buonornveckue ¢pyHkuun

JIMIIM0B. CpaBHeHI/Ie YrieBoJa0B,

OCJIKOB M JIMIIHJIOB KaK
HMCTOYHUKOB YHEPIHH.
Hemonctpauuu: Tabmuis! u
CXEMBbI: «YTIEBObBIY,
«Jlumuaen. O6opynoBaHue:
o0opynoBaHue A7 MPOBEACHUS
HaOJII0ICHUH, H3MEPEHUH,
IKCIIEPUMCHTOB

YTJI€BO/IbI, MOHOCAXapU/Ibl,
JUCaxXapybl, MOTHCAXAPUIBI,
TIF0K03a, prubo3a,
Jie30Kcupubo3a, caxaposa,
JIAKTO03a, MaJIbTO3a, LIeJUII0JI03a
(keTyarka), Kpaxmarl,
[JIMKOT€H; JTUITHUIbI,
TPUTTUIEPUIBI ((KUPBI, MAcIIa),
dhochonumnuabl, CTEPOUIBI.
XapakTeprus3oBaTh YIJIEBOIbI,
JUIHUIBI KaK KJIacc
OPraHUYEeCKUX COCIUHEHUM.
Knaccudunuposats yriieBoasl u
JUTHJIBI TI0 CTPOCHHIO;
MEePEeYuciiaTh PyHKIUU
YTJIICBOJIOB U JIUTTUIOB.
CxemaTtnuecku n3o0paxarb
CTPOEHHUE MOJIEKYJI YIJIEBOJIOB,
JTUTIAJIOB

Hyxnennossie
KkucIoTel. ATD (1

w)

Hykneunossie kucnorsl: JJHK u
PHK. Hykneotunpr —
MOHOMEpPBI HYKJIEMHOBBIX
kucnot. CtpoeHue u GyHKINH
JHK. Ctpoenue u ¢pyHKIuN
PHK. AT®: ctpoenue u
¢bynkuuu. JlemoHcTpanmn:
[Toprpersr: [Ix. YOTCOH,

®. Kpuk, M. Ywikusnc,

P. ®panknun. Tabnuis! u
cxemsl: «HykinenHoBbie
kucnotsel, JIHK», «bruocunres
6enka», «CTpoeHne MOJIEKYJIbl
AT®d». O6opynoBanue:
CBETOBOM MUKPOCKOIIL,
MHUKpOIpenaparsl

PackpsIBaTh conepxanue
TEPMUHOB U TIOHATHM:
J1€30KCUPUOOHYKIIENHOBAs
kuciota (JJHK),
pUOOHYKIJIEHHOBAs KUCIIOTA
(PHK), nykneorun,
MOJINHYKJIEOTH/IHAS LIETb
(MoMMHYKICOTH]T),
KOMILJIEMEHTAPHOCTb, ()YHKIIUU
JHK (xpanenue u nepenaua
HaCJIEICTBEHHOW MH(pOpMaIun);
Buasl PHK (undopmanmonnas,
TpaHCIOPTHAas,
pubocomanpHas);
aneHozunTpudocdar (ATD),
MaKpOIPIUYECKas CBA3b.
XapakTepu3upoBaTh
HYKJIEMHOBBIE KMCIIOTHI KaK
XUMHUYECKHUE COCTUHEHUS U
HOCHTENH HACJIEICTBEHHOMN
uHpopmanuu. OT™MedaTh
0COOEHHOCTH CTPOCHHUSI
MOJIEKYJI HYKJIEMHOBBIX KHCIIOT
(IHK, PHK) u AT®.
CxemaTnuecku n300paxarb
CTpOEHHE HYKJIEOTUIOB,
MOJIEKYJI HYKJIEMHOBBIX KHCIIOT,
ATD

Hcropus n
METO/Ibl U3YUYEHUS
KJIETKH.
Knerounas reopus

(1 9)

[uTosoruss — Hayka o KJIETKE.
Knerounas Teopust — npumep
B3aUMO/JICHCTBUS UeH U PaKTOB
B HAY4YHOM I1I03HaHUU. MeTo/bl
W3y4YEHUs KJIETKH.

PackpsIBaTh conepxanue
TEPMUHOB U ITOHATUM: KIIETKA,
LATOJIOTHS; PACKPBIBATh
CoZIEpKaHUE TTOJOKEHU N
KJIETOYHOW TEOPHH.




Hemouctpanuu: [TopTpeTsr:
A. Jlesenryk, P. T'yxk,

T. IIsagu, M. neigen, K.
M. bap, P. Bupxos.
O6opymoBaHue: CBETOBOM
MHUKPOCKOIT, MUKPOTIPETIapaThl
PaCTUTENbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK;
PUCYHKHU ¢ MUKpodoTorpadhusiMu
KJIETOK, ITOJIY4EHHBIE C
MTOMOIIBIO CBETOBOIO U
AJIEKTPOHHOT'O MUKPOCKOIIA

[lepeuncnars u
XapaKTEepPU30BaTh OCHOBHBIC
METO/Ibl U3YUYEHHUSI KIIETKU
(IpUrOTOBIIEHHE CPE3OB,
OKpallliBaHue,
MHUKPOCKOIIUPOBAHUE,
ueHTpudyruponanue,
KYJIbTBUPOBAHUE KIIETOK U
TKaHeu

10 | Knerka kak Krerka kak nenoctHas xuBas PackpsiBath copepxkanue
[eJIOCTHAS JKuBasi | cucreMa. O01ue npu3HaKku TEPMUHOB U MOHSATUH: KJIETKH
cuctema (1 u) KJIETOK: 3aMKHYTasi Hapy>KHasi (9yKapuoTuieckas,

MemOpana, mojiekyisl JIHK kak | mpokapuotuueckasi),
TeHeTUYECKUH amnmapar, cucteMa | Iuia3MaThuueckas MemMOpaHa
cuHTe3a Oeaka. THIIBI KISTOK: (Tutazmanemma), rIIMKOKaJIUKC,
9yKapuoTHYeCKas U TPAHCIOPT BELECTB
MPOKApHUOTHYECKAS. (maccuBHBIM, AaKTUBHBIN),
OcoOeHHOCTH CTPOCHUS sH01MTO3 ((paroruTos,
MIPOKApUOTUYECKOMN KIIETKH. IIMHOLIUTO3), K30LIUTO3,
Krnerounas crenka Oakrepuil. KJIETOYHAs! CTEHKA, HYKJICOU].
CrpoeHune 3yKapuoTHYECKOM CpaBHHBaTh MEXKIY cOO0I
kieTkd. OCHOBHBIE OTIHYUS SYKapUOTHYECKUE U
pacTUTENBHOM, )KUBOTHON U IIPOKAPUOTUYECKUE KIICTKH;
IpUOHOI KIIETKH. OTMEYaTh CXOJICTBO M Pa3INuUs
[ToBepXHOCTHBIE CTPYKTYPBI — B CTPOCHUH KJIETOK OaKTepui,
KJIETOYHAs! CTEHKA, TTMKOKAIUKC, | KHUBOTHBIX, PACTEHUH U TpUOOB
ux @ynkuuu. [1nazmaTudeckas
MeMOpaHa, e€ CBOICTBA U
GbyHKIUY.
Hemonctpaunu: [lopmpemur: A.
JleBenryk, P. I'yk, T. I1IBanH,
M. lneiinen, K. bap, P. Bupxos.
Tabauysl u cxemor. «CTpoeHUE
JIYKapUOTHYECKOU KIIETKN»,
«CTpOoeHHE )KUBOTHOM KIIETKW,
«CTpoeHne pacTUTEIbHON
KieTkn», «CTpoeHue
MIPOKAPUOTUYECKOM KIETKH.
ObopydosaHue: CBETOBOU
MHUKPOCKOIT; MUKPOTIPETIapaThI
pacTUTENbHBIX, ’KUBOTHBIX U
OaKTepUaTHHBIX KJIETOK

11 | Crpoenue syka- [utomnna3zma u €€ opraHoOUIbI. PackpsiBaTh conepkanme

PUOTHYECKOM
kieTku (1 9)

OnHOoMeMOpaHHbIE OPraHOU/IbI
knetku: DIIC, anmapar
I"onbKH, TU30COMBI.
[TonyaBTOHOMHBIE OPraHOWIBI
KJICTKH: MUTOXOHPUH,
TUTACTHJIBI.

TEPMHHOB U TIOHATHH:
IIUTOIIJIa3Ma, OPTaHOUIBI,
SHIOTUIa3MaTHYECKast CEeTh
(BIIC), anmapat I'onbmxu,
JTU30COMBI, BaKyOllb,
MUTOXOHJIPHH, TIJIACTH/IBI




[IpoucxoxaeHre MUTOXOHIPUI
u wiactuf. Buasl miactua.
HemeMmOpanHbie opraHou/ sl
KJICTKH: pUOOCOMBI, KIETOYHBIN
LEHTP, LIEHTPUOJIHU, PECHUYKH,
KryTuku. OyHKIUN OpraHOUI0B
KJIETKH.

Bxirouenus.

S npo — peryasTopHbIN HEHTP
kietku. CTpoeHue siapa: siaep-
Hasi 000JI04Ka, KapuoIia3Ma,
XPOMATHH, SAPBIIIKO. XPOMO-
COMBL.

TpaHcnopT BEIECTB B KIIETKE.
JeMoHcTpanuun

Ilopmpemur: A. JleBeHTYK,
P.T'yk, T. lllBann, M. Illneiinen,
K. Bap, P. Bupxos.

Tabauywt u cxemoi: «CTpoeHUE
3YKapUOTHYECKOU KIIETKNY,
«CTpoeHHE )KUBOTHOM KIIETKH,
«CTpOoeHHEe pacTUTEIbHOU
KJeTKkn», «CTpoeHue
MIPOKAPUOTHUYECKON KIIETKU»,
«CTpoeHue sjipa KIETKI.
Obopyooeanue: CBETOBON MU-
KpPOCKOIT; MUKpOIIpEnaparhl
pPacTUTENbHBIX, )KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.
JIaGopaTopHble U MPaKTUYECKUE
paboTHI:

Jlabopamopnas paboma Ne 2.
«3ydeHnne cTpoeHus KIETOK
pacTeHMM, )KUBOTHBIX U
OaxkTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U ux
ONMCAHUE»

(XJI0pOIIacThl, XPOMOILIACTHI,
JICHKOTIIACTBI), pPUOOCOMBI,
MUKPOTPYOOUKH, KIIETOUHBIH
HEHTp (LEHTPOCOMa), PECHHYKH,
KTYTHKH, BKIIOYCHHUS, PO,
saaepHas 000104Ka,
KapuoIlia3Ma, XpOMaTuH,
SITPBIIITKO, XPOMOCOMBI.
OnuceiBaTh CTpOEHUE
JYKApUOTUYECKOMN KIIETKH I10
M300paXKeHUsIM U Ha
MUKpOTIpenaparax;
KJIAaCCU(UIIUPOBATH OPTaHOMIbI
B 3aBHCHMOCTH OT
0COOEHHOCTEH UX CTPOCHHUS
(omqHOMEMOpaH- HbIE,
JIByMeMOpaHHbIE,
HeMeMOpaHHbIE);

OTHCHIBATh (YHKITMH KaXKIOTO
OpraHoujia B KJIETKe.
XapaKkTepu30BaTh KIETOUHOE
AIpO KaK MECTO XPaHEHUS,
nepenauu (yIBOCHUE XPOMOCOM)
U peayin3anuu (TPaHCKPUIIIHUS)
HaCJICJICTBEHHON HH(pOpMaIiu
KIIETKHU.

[TepeyuciaTe U ONMHUCHIBATH
KOMITOHEHTHI si/Ipa v UX
(GYHKIIH.

CxemaTHuHO U300paKaTh
CTPOEHHE PACTUTEIIBHON U
JKUBOTHOM KIIETKU

OOBACHATH OMIIOTUYECKOE
3HaYEHHUE TPAHCTIOPTA BEIIECTB
B KJIETKE.

TEMA 4. KU3HEJAEATEJBHOCTDb KJVIETKH (6 Y)

12-
13

OOMeH BelIeCTB.
IInactuueckuii
00OMeH.
doTocuHTE3.
XemocuHTe3 (2 1)

OOMeH BeIIEeCTB, WU
MeTa00JIn3M. ACCUMUIISIIUS
(nmacTudeckuii o0OMeH) u
JTUCCUMUIIATINS (9HEPTeTHIECKUI
00MEH) — JIB€ CTOPOHBI

CANHOI'O IIporecca MeTaboau3Ma.

Ponb 3aKk0HOB coxpaHeHUs
BEIIIECTBA U SHEPTHUH B
MMOHUMAaHUH MeTa00JIM3Ma.
Turmsl 0OMeHa BeIecTB:

aBTOTPOGHBIN U reTepOTPOPHBIH.

Ponb pepmenToB B 0OMeHe
BEIIIECTB U MPEBPAILEHUN

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUMN:

0OMEH BelIeCTB U NpeBpalleHue
sHeprun (MeTaboIn3M),
ACCUMMIIALIUSA, TIJIACTUYECKUN
00MEH, TUCCUMIIAIIHS,
HHEpPreTU4ecKuii 0OMeH,
dboTtocunTe3, GOTONMU3,
dochopunuposanue,
MIEPEHOCYHK IPOTOHOB,
XEMOCHHTE3.

OnuceiBath HOTOCHUHTES,
IPOIIECCHI, TPOTEKAIOIIUE B
CBETOBOM M TEMHOBOM (ase.




SHEpruu B KieTke. DOTOCHHTES.
CseToBasi U TEMHOBAas

(da3el porocunTesa. Peakiuu
¢dorocunTesa.

DddekTuBHOCTH GOTOCUHTE3A.
3HaueHue GOTOCUHTE3A [
JKW3HU Ha 3emiie. Biusinue
yCIIOBUH cpefbl Ha POTOCHUHTE3 U
CIIOCOOBI TOBBIIICHUS

€ro MpOJIyKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.
XEMOCHUHTES.
XeMOCHHTE3UPYIOIIHe OaKTepHH.
3HavYeHNe XeMOCUHTE3a JIJIst
JKU3HU Ha 3eMJie.
Hemouctpauuu: Ilopmpemur: K.
A. Tumupsizes.

Tabauywl u cxemvl:
«XutopormracTy, «@OTOCHHTE3

BbISBASTS IPUYHHHO-
CJICZICTBEHHBIE CBSI3U MEXKIY
MOTJIOUICHUEM COJIHEYHOU
SHEPTUU XIOPOHUILIOM

1 cUHTE30M MoJiekys1 ATO.
CpaBHHMBATh UCXOJIHBIC
BEIIECTBa, KOHEUHbIE
MPOAYKTHI M YCIIOBHS
MPOTEKAHUS PeaKuit
CBETOBOW U TEMHOBOH (ha3bl
dboTocuHTE3A.

CpaBHuBaTh (POTOCHHTES U
XEMOCHHTES.

OrueHuBaTh 3HaYEHUE
¢dboToCcuHTE3a M XEMOCHHTE3a
JUIA JKA3HU Ha 3eMiie

14

DHepPreTUYecKuit
obmeH (1 )

DHepreTu4eckuit 0OMeH B
KieTke. Pacuiemnienue BeecTs,
BBIJICJICHUE U AKKYMYJIMPOBAHUE
SHEPTUM B KIIETKE. DTalbl
SHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue u ero
Buabl. Kucnopoanoe oxucienue,
WJIU KJIETOYHOE JbIXaHUE.
OxuciauTenpHoe
¢bochopunupoBanue.

D¢ heKTUBHOCTH
HHEPreTU4ecKoro ooMeHa.
JeMoHcTpanmu:

Tabauywl u cxemwvl: «TUTBI
MMUTaHUAY, «MeTaboIH3M,
«Murtoxonapus»,
«QHepreTuuecKkuii 00OMeH»

PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATHUH:
SHEPreTUYECKril OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE
OpokeHue, CIUPTOBOE
OposkeHune, OUOIOrHYecKoe
OKHCJIEHHE, KJIETOYHOE
JBIXaHUE, TUCCUMILIALINSA,
(depMeHT.

XapakTepu3oBaTh 0OMEH
BEUIECTB U MPEBPALICHUE
SHEpPruM (MeTaboIN3M) KaK
OJTHO UX CBOMICTB JXKHBOTO.
[TepeuncasTe ocobeHHOCTH
IJIACTUYECKOTO U
HHEPreTHUECKOro OOMeHa B
KIIETKE; YCTaHABIUBATh
B3aWMOCBSI3b MEX/1y HUMHU.
Pasznuyath TUEI 0OMEHA
BEIIECTB B KJIETKE:
aBTOTPOGHBIN U
reTepoTpodHbIN.

OnuceiBaTh TAIbI
HHEPreTHYecKOro oOMeHa
(TTOATOTOBUTETBHBIN,
OECKUCIOPOIHBIN,
KHCIIOPOJIHBIN) U CPaBHUBATH UX
MEXy COOOM.
XapakTepu30oBaTh PeaKuu
[JIMKOJIN3a, OpoKeHus,
KIJIETOYHOTO JIbIXaHUSI; BBISIBIISITh
PUYHNHHO-CJIE/ICTBEHHBIE CBS3U
MEXK Ty TITMKOJIN30M, KIETOYHBIM




JBIXaHUEM M CHHTE30M MOJIEKYIT
AT®. CpaBHUBATH

3¢ peKTHBHOCTH
OECKHUCIOPOHOTO U
KHCJIOPOIHOTO JTAIoB

15- | buocunres Oenka | Peakiuu MaTpuYHOTO CHHTE3A. PackpeiBath conepxxanue

16 | (29) I'eneTnyeckas napopmanus u TEPMHUHOB Y TTOHATHH: TEH,
JHK. Peanu3zanusi reHETUYECKON | FTEHETHYECKUM KO, MaTPUYHBII
nH(pOpMaILIUY B KIIETKE. CUHTE3, TPAHCKPUIILIUS,
I'eneTnyeckuii KOJ U €ro TPAHCIALUA, KOOOH, aHTUKOIOH,
cBoicTBa. TpaHnckpunuus — pubocoma, eHTpaIbHas 10rMa
Marpuusbiidi cuaTe3 PHK. MOJICKYJIIPHON OMOJIOTHUH.
Tpancnsnus — OMOCHHTE3 Onpenensatb CBOMCTBA
Oernka. TeHETUYECKOTO KOJ1a
OTanbl TPAHCIIALMH. (TPUIIETHOCTb, OTHO3HAYHOCTh,
KonupoBanue aMUHOKHUCTIOT. BBIPOXKIECHHOCTb,
Ponb pubocom B Ouocuntese YHUBEPCAIbHOCTb,
Oenka. HEINEePEKPbIBAEMOCTb,
JlemoHcTpauuu: HENPEPBIBHOCTH ).
Iopmpemeur: H. K. Konbuos. OrnuchIBaTh ATAIbl peaan3aiiu
Tabnuysr u cxemor: «CTpoeHue HACJIEICTBEHHOW MH(OpMaIIUY B
JHK», «Ctpoenue u KJIETKE.
(GYHKIIMOHUPOBAHUE TEHAY, CpaBHMBaTh peakuuu
«CuHTe3 Oenkay, «Perumkanmst MaTPUYHOTO CUHTE3a MOJIEKYJI
JAHK», PHK wu Genka B KIeTKE
«I"eHeTHYECKHIT KOII».
ObopydosaHue: Moaenu-
ammukanuu «Y nsoenue JJHK u
TpaHCKpuIuus», «bnocunres
OenKa»

17 | Heknerounble Heknetounsie ¢GopMbl KU3HU PackpsiBaTh conepxkanue

(bOpMBI )KU3HU —
Bupychl (1 )

— BUPYCHI. ICTOPHS OTKPBITHA
Bupycos (. Y. IBaHOBCKMIA).
Oco0eHHOCTH CTPOECHUS U
YKU3HEHHOTO LIMKJIa BUPYCOB.
bakrepuodaru. bone3nu
pacTeHuil, )KUBOTHBIX U
YeJlI0BEKa, BbI3bIBAEMbIE
BHUpycamu. Bupyc
MMMYHOJIepUIIUTA YeIOBEKa
(BY) — Bozoyaurens CITNda.
OO6paTHas TpaHCKpUIIIUS,
peBepTrasa, HHTEerpasa.
[Ipodunaktrka
pacrpocTpaHeHHsI BUPYCHBIX
3a0oneBanuil. JleMoHCTpanuu:
Hopmpemur: 1. 1. IBaHOBCKUI.
Tabauywvl u cxemvi: «Bupycsiy,
«bakrepuoparn»; «CtpoeHue u
YKU3HEHHBIN LUKJ BUpYCa
CIINa, GakTepuodaray.

TEPMUHOB U TIOHSITHI: BUPYC,
BUPYCOJIOTHS, KallCH],
OaxkTepuodar, BUpyc
UMMYHOJIC(UIIMTA YETOBEKa
(BHY), oHKOTr€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (POpMY KHU3HU;
0COOEHHOCTH CTPOEHUS U
’KU3HEHHBIH IIUKJI BUPYCOB.
OnuchIBaTh KU3HEHHBIH ITUKI
BHUpYyCa UMMYHOAEPUIIUTA
YeJI0BEKa; pa3inyaTh Ha
pucynkax BTM (Bupyc
TabavyHON MO3auKN),
6axrepuodar, BUY.
OO00CHOBBIBATH M COOIIOIATH
MepbI MPOGUTAKTUKN
pacrpocTpaHeHUs BUPYCHBIX
3a0oyieBaHUH (pecupaTopHBbIE,
eIy TOYHO-KUIIIEYHbIE,




Obopyoosanue: MOICIb
ctpyktypsl JJHK; MarautHas
Moenb-anmiukanusa «CtpoeHue
KIICTKH

KJemeBon sHedanut, BUU-
UH(pEKIHs)

TEMA 5. PASMHOXEHUE U UHAUBUIYAJIBHOE PAZBUTHE OPTAHU3MOB (5 Y)

18 JKuznenubit nukn | KileTOYHbIN UMK, WA PackpeiBath conepxxanue
KJIETKH. /lenenue | )KM3HEHHBIN IIUKJII KJIETKH. TEPMUHOB U MTOHSATHUM:
kaetku. Murto3 (1 | MaTepdasza u mutos. Ilponeccel, | KiIeTOUHBINA UK, HHTEpda3a,
q) IpoTeKaroIre B uHTepase. peIUIMKaLus, XpoMocoma,
Pennukanus — peakuust KapuOTHII, TAIVIOUIHbIN,
marpuuHoro cunresa JJHK. JIUTUIOWTHBIA XPOMOCOMHBIH
CrpoeHue XpoMOCOM. HA0OP, XPOMATH/IBI; MHTO3; €TI0
XpOMOCOMHBIN HAbOp — craauu: ipodasa, metadasa,
KapuoTHIl. J[MIIOuTHBIH 1 anadasa, renodasa.
rarIoOuIHbIN XPOMOCOMHBIE OnuchIBaTh KU3HEHHBIA LUK
Ha0OpBI. XpOMaTHIBI. KJIETKH; TIEPEUUCTISAT U
[uronornyeckue OCHOBbI XapaKTEePU30BaTh MIEPUOJIbI
Pa3MHOKEHUS U KJIETOYHOTO IIMKJIa, CPABHUBATh
WHJIMBU1YaJIbHOTO Pa3BUTHUS UX MEXIY COOOM.
opranu3moB. [lenenue kiaetku — | OnUChIBaTh CTPOCHUE
MHUTO3. XpPOMOCOM, KapHOTHUIIOB
Cranuu muto3a. [Iporneccs, OpraHU3MOB, CPAaBHUBATh
MPOUCXOSAIINE HA Pa3HBIX XpOMOCOMHbBIE HAOOPBI KIETOK.
ctaausx muto3a. buonorunueckuii | CpaBHMBATh CTAAUU MUTO3A.
CMBICII MUTO3A. Paznuuare Ha MUKpoIpenaparax
[Iporpammupyemas rubenn U PUCYHKaX CTaJIuu MUTO3a.
KJIETKH — aIloNnTo3. PackpriBath Ononornyeckuit
JemoHCTpanuu: CMBICII MUTO3a
Tabauywl u cxemwl: «KneToUHBIN
ki, «Pemmukanus JJHK,
«CTpOoeHHE XPOMOCOMBI»,
«MuUTO3»; MArHUTHASI MOJIEIh-
anrMKanus «Jlenenue KieTkmny;
mozens JJHK. Obopyoosanue:
CBETOBOI MUKPOCKOIT;
Mukpornpenapat «Kapuokunes B
KJIETKaX KOpEUIKa JyKay.
JlaGopaTopHbIe U PAKTUIECKHE
paboThI:
Jlabopamopuas paboma Ne 3.
«HaOmronenne MuTo3a B KJIeTKax
KOHUYHMKA KOpEITKa JIyKa Ha
TOTOBBIX MUKpOMpEnaparax
19 Dopmsbl @opMBI pa3MHOKEHUS PackpsIBaTh conepxanue
Pa3MHOKEHUS OpraHu3MOB: Oecrooe u TEPMUHOB U MOHSATHUI:

opranu3mos (1 u)

nosoBoe. Bunsl Oecrionoro
Pa3MHOXKEHHUS: JIeIeHEe Ha/IBOE,
IIOYKOBAHUEC OOHO- U
MHOTOKJIETOYHBIX,
cropooOpaszoBaHue,
BETeTaTUBHOE Pa3MHOXKEHHE.
I/ICKYCCTBGHHOG KJIOHUPOBAHUEC

pa3sMHOXEHUE, KJIOH, TI0JI0BbIE
KJIETKH (TaMeThl), SHIeKIIeTKa,
CIEpMaTO30M /1, 3UT0TA, JICIICHUE
HaJBOE, IOYKOBAHUE,
cropyJsiuus, pparMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOXKEHUE,




OpPraHU3MOB, €r0 3HAUYEHUE JIJIs
CEIEKITUH.

[TonoBoe pa3MHOKEHUE, €TO
OTIANYUS OT OECIoI0ro.
JeMoHcTpanuu:

Tabnuyet u cxemvi: «PopMbl
Pa3MHOXKEHHUS OpPraHU3MOBY,
«/IBOMHOE OIIOJIOTBOPEHHUE Y
LBETKOBBIX PACTEHUI»,
«Jlenenue KIETKN OaKTEpUNY,
«BereraTuBHOE pa3MHOXKEHUE
pacrenuii», «CTpoeHHne mOJI0BbIX
KJIETOK

OITbIICHHE, IBOMHOE
OTLIIOIOTBOPEHUE, TTOIOBHIC
’Kelle3bl, CCMEHHUKH, SUYHUKH,
OIUIOJIOTBOpPEHUE (HAPYKHOE,
BHYTPCHHEE).
XapakTepu3oBaTh 0COOEHHOCTH
U 3Ha4YeHHe Oecrosoro u
MIOJIOBOTO CITIOCOOOB
pa3MHOKeHUs. BbIienasTh BUAbI
0ecIoI0ro pa3sMHOKEHUS;
BBISIBJISITH B3aUMOCBSI3U MEXKY
dbopmamu u ciocobamu
Pa3MHOXKEHHUS U UX
OMOJIOTMYECKUM 3HAUYCHUEM.
Bnaners npuémamu
BETCTATUBHOTO Pa3MHOKEHUS
KYJIBbTYPHBIX pacTeHHH (Ha
pyUMepe KOMHATHBIX).
XapakTepru3oBaTh MOJIOBbIE
KIIETKU: SHIEKIICTKH,
CIIEPMAaTO30M/IbI; BBISIBIIATH
0COOCHHOCTH MX CTPOCHUS

20 | Meiio3 (1 u) Melioz. Ctaauu meiio3sa. PackpbiBath conepxanue
[Ipoueccsl, mpoucxoasaye Ha TEPMHUHOB U IIOHATUI: MEHO3,
craausax meiosa. [loBenenue KOHBIOTALIUSI XPOMOCOM,
XpPOMOCOM B Meiio3e. nepeKpeECT (KPOCCUHTOBEDP)
Kpoccunrosep. buonornueckuii - | XxpoMOCOM, raMeThI.

CMBICJI ¥ 3HAYE€HHE MeHo3a. XapakTepu3oBaTh MEN03 KaK

JleMoHCcTpanuu: Croco0 KJIETOYHOTO JCTCHUS;

Tabnuysl u cxemol: «Jlenenue OTNHUCHIBATh MEHO03 110 CTA/IUSIM;

KJIETKW», «Menos». CpaBHMBATH CTaJUU MEWO3a U

Obopyoosanue: moaens JIHK; MHUTO3A.

MarHuTHbIE MOJIETU-aNIuIMKauuy | Pa3nuuare Ha pUCyHKax cTaauu

«/lenenne kieTkn» Mel03a; pacKphIBaTh
OuoJIornYecKoe 3HaYCHUE
Meno3a

21 | Ob6pa3oBaHue u l'ameTorenes — npouecc PackpsiBaTh conepxkanue

Pa3BUTHUC ITOJIOBBIX
KJIETOK.
OmogoTBOpeHue

(14)

o0pa30BaHMs MOJIOBBIX KJIETOK Y
KHUBOTHBIX. [T07I0BBIE XKene3bl:
CEeMEHHUKH U SIMYHHUKH.
OO0pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK — TraMeT
(criepmaTo3ouns, SHIEKIeTKa) —
CIIEpMaTOreHe3 U OOTEeHE3.
OCcoOeHHOCTH CTPOEHUS
SAUIEKJIETOK U CIIEPMATO30U10B.
Onno10TBOpEHHE.
[TapTenorenes.

JemoHcTpanuu

Tabauywl u cxemwr: «Ilpsimoe u
HENPsSIMOE Pa3BUTHEY,

TEPMHUHOB U ITOHATHUM:
raMeToreHes, CriepMaToreHes,
OOI€HE3, CIIEPMAaTO30U]l,
aKpoOCOMa, SIULIEKIIETKA,
MOJISIPHBIE TEJbIIA.
XapakTepu30BaTh 0COOEHHOCTH
ramMeToreHesa y )KUBOTHBIX U
€ro CTaJuu, MOJOBbIE KIETKU
KUBOTHBIX U OIMCHIBATh
IIPOLIECC UX Pa3BUTHSL.
CpaBHMBaTh CIEPMATOTEHES U
OOI€HE3.

OnuceIBaTh OIIOJOTBOPEHHUE,
OuoJIoTNYecKoe 3HaYCHHUE
OILIOTOTBOPEHUS




«["ameTorenes y
MJICKOTIMTAIONINX U YETIOBEKAY.
Obopyoosanue: MOICIb
MeTada3zHOH XPOMOCOMBI;
MHUKPOCKOTI, MUKPOTIPEapaThl
«CrniepMaTo30uabl
MJICKOITUTAOIIETOY,
«slinekerka
MJICKOITUTAFOIIIET 0.
JIabopaTopHbIE U MTPAKTUIECCKHE
paboTHI:

Jlabopamopnas paboma No 4.
«M3ydeHue cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKPOITpenaparax»
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NunuBunyansHoe
pa3BUTHE
opranu3moB (1 u)

NuauBunyanbHOE pa3BUTHE
(oHTOTEHE3). DMOpPUOHATIEHOE
pa3Butue (3MOpUOTEeHE3). DTaIbI
SMOPHOHAIIBHOTO Pa3BUTHUSA Y
[T03BOHOYHBIX )KMBOTHBIX:
npoOieHue, racTpyssius,
OpraHOTEHE3.
ITocTamMOpHoOHaEHOE pa3BUTHE.
Tunsl nocTaMOpHOHAIEHOTO
Pa3BUTHSA: IPSIMOE, HENPAMOE
(inunHOYHOE). Biinsinue cpespl
Ha pPa3BUTHE OPraHU3MOB;
(akTOpHI, CIIOCOOHBIEC BBI3BIBATH
BPOKJEHHBIE YPOJICTBA.

Poct u pazButHe pacTeHui.
OHTOreHe3 1IBETKOBOTO
pacTeHUsl: CTPOEHUE CEMEHH,
CTaJluN Pa3BUTHSL.
JeMoHcTpanmu:

Tabnuyer u cxemvi: «OCHOBHBIE
CTaJluM OHTOT€HE3a,

«IIpsamoe u HenpsiMoe
pasButue», «JBoitHOE
OTLJIOIOTBOPEHUE Y IIBETKOBBIX
pacTeHui)

PackpsIBath conepxanue
TEPMHUHOB U TIOHATHUH:
OHTOTEHE3, SMOPUOTEHE3,
3Urota, ApodiIeHue,
6y1acromepsl, MOpyJIa, OJacTya,
OnacTouenb, racTpyina, Heipyna,
OpraHoreHe3; 3apO/IbIIIEBbIC
JUCTKU: KTOJIepMa, Me30iepMa,
SHTOJEPMA;
MOCTAMOPUOHAIBHOE Pa3BUTHE:
npsIMOE U HEeTIpsIMOe
(TMurHOYHOE); MeTaMOpP( 03,
Meracriopa, MUKpocIopa,
IBIIBIIEBOE 3€PHO, CIIEPMHH,
3apOJIBIIEBBIA MEIIOK, IBOMTHOE
OIJIOJJOTBOPEHHUE.

Omnpenensarts Tarbl
SMOPHOHAILHOTO PA3BUTHUS
XOP/IOBBIX Ha CXeMax U
npernapaTax U OMUCHIBATh
IPOLIECCHI, TPOUCXOIAIINE HA
Ka)XJIOM dTare.

CpaBHUBATH TIEPUO/IBI
OHTOTEHEe3a; MPSIMOe U
HenpsaMoe (JINYMHOYHOE)
MOCTAMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YeTIOBEKa U IPYTHX
XOPJIOBBIX.

OOBsCHATH OHONOTHYECKOe
3HAYCHUE Pa3BUTHS

¢ MeTaMop(o30M;
OTPHIIATEIBHOE BIUSHHE
QJIKOTOJIsl, HUIKOTHHA U IPYTUX
TEpaTOreHHbIX (PAKTOPOB HA
pa3BUTHE 3apOJIbIIIA YETIOBEKA.




OnuceIBaTh MPOLECC TBOMHOTO
OIUIOJJOTBOPEHHUS! Y IIBETKOBBIX
pacTeHuit

TEMA 6. HACJIEJACTBEHHOCTbH U UBMEHYHUBO

CTh OPTAHU3MOB (8 Y)

23 | 'eneruka — Hayka | [Ipenmer u 3a1aun reHETHKY. PackpsiBath conepxanue
0 Posnb iuTosI0TMY ¥ SMOPHONIOTHN | TSPMUHOB U TIOHSTHUM: TEH,
HACJIEICTBEHHOCTH | B CTAHOBJICHUH I€HETHKHU. Bkian | reHom, reHOTUIN, peHoTHI,

Y U3MEHYMBOCTU POCCHUICKHX U 3apYOEIKHBIX XPOMOCOMBI, aJIJIEJIbHBIE TE€HBI

(19) YYEHBIX B Pa3BUTHE T€HETUKH. (aymenu), rOMO3UTOTA, TeTEPO-
Merto/1bl TEHETUKHU 3Ur0Ta, JOMUHAHTHBIN ITPU3HAK
(ruOpuI0IOTHUECKHH, (reH), pelecCUBHBIN MPU3HAK
LUTOT€HETHYECKHU, (reH), yncTast TUHUS, THOPHU.
MOJIEKYJISIPHO-TEHETHYECKHI ). [lepeuncnars u
OcCHOBHBIE T'€HETHYECKHE XapaKTepU30BaTh METO/IbI
noHsATHs. ['eHeTnyeckas CUMBO- | TEHETUKH: THOPUIOIOTUYECKHIA,
JIMKAa, UCTIOJIb3yeMas B cXemMax LUTOT€HETUYECKUH,
CKpELIMBaHUM. MOJIEKYJIIPHO-TEHETHUECKUH;
Hemouctpauuu: [lopmpemui: I'. | TOMUHAHTHBIE U PELIECCUBHBIE
Menpnens, T. Mopran, H. W. MPU3HAKU PACTEHUN U
Bagsuiios, JKABOTHBIX.
C. C. YerBepuxkos, H. B. [Tonb30BaTbCs TEHETUYECKOM
Tumodees-PecoBckmii. TEPMHUHOJIOTHEN U CUMBOJIMKOMN
ObopydosaHue: MOJEIb- JUIS 3aMUCH TEHOTUITMYECKUX
anmuikauus «MoHorudpuHoe CXEM CKpeLIMBaHUs
CKpeIlMBaHUEy, repOapHii
«I'0pox moceBHOW»

24 | 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH HacjenoBaHusl | PackpbIBaTh cojep:kaHue
HAaCJICIOBaHUA IIPU3HAKOB, YCTAaHOBJICHHBIE | TEPMUHOB U ITOHATHUM:
IIPU3HAKOB. Mennenem. Monoru6puaHoe MOHOTUOPHUAHOE CKpELIMBaHMUE,
Monorubpuatoe CKpelllMBaHue. 3aKOH deHoTUnMYeCKue
CKpEIlMBaHNE e1nHO00pa3usi THOPUIOB TPYMIbI, THOPUIOTOTUYECKU T
(14 repBoro nokosnenus. Ilpasuio METO/1, YUCThIE

JIOMUHUPOBaHMS. 3aKOH
pacilerneHus IPU3HaKOB.
['mnortes3a 4MCTOTHI raMer.
[Tonnoe

Y HETOJIHOE JJOMUHUPOBAHHUE.
JeMoHcTpanmu:

IToptpersr: I'. MeHnens.
Tabnuup! u cxembl: «KMOHO-
THOPUIHOE CKPEIUBaHUE U

€ro IIUTOreHeTUYEeCKasi OCHOBaY,
«3aKOH paclIeTIeHUs 1

€ro IIUTOreHeTUYEeCKasi OCHOBaY,
«3aKOH YUCTOTHI TaMET.
O6opymoBaHue: MOIETH-
anmukanuu  «MoHOTHOpUIHOE
ckpemrBanuey», «HemomnHoe
JOMUHHUPOBaHUEY; repbapuit
«I"opox moceBHON»

JIMHUH, JOMUHUPOBAHKUE F€HOB
(moHOE, HEToIHOoE),
pacIleIIeHHe B TOTOMCTBE.
OnuceiBaTh METOJIUKY
nposenenus I'. Menaenem
OTIBITOB 10 U3YYEHUIO
HaCJIEOBaHMsI OJHON Mapbl
MIPU3HAKOB y TOpPOXa MOCEBHOTO.
PackpriBath conep:xanue
3aKOHOB €IMHOO0pa3us
ruOpUIOB MIEPBOTO MOKOJIEHUS U
3aKOHa PacUIETUICHHUS.
OOBSACHATH TMIIOTE3Y YUCTOTHI
ramer.

3anuchIBaTh CXEMBbI
MOHOTHOPUAHOTO CKPEIIUBAHMUS,
OOBSICHATD €r0 LIUTOJIOTHYECKHE
OCHOBBI U

pelaTh TeHETUYECKUE 3a1a4u
Ha MOHOTHOPHIHOE




CKpEITMBAaHNE

25 | qurubpuanoe JIurubpuiHoe CKperBaHme. PackpeiBath conepxanue
CKpeIllMBaHHUE. 3aKOH HE3aBHCHUMOI0 TEPMHUHOB U TOHATHUH:
3aKoH HacJIeI0OBaHUsI IPU3HAKOB. JUTHOPHUIHOE CKpELIBaHUE,
HE3aBHCHMOTO [{uToreHeTnueckre OCHOBBI aHaJIM3HpYIollIee
HaCJIEJOBAHMUSI JUTUOPUIHOTO CKpPEIIUBAHUSL. CKpEIlHBAHHUE.
MIPU3HAKOB Ananuzupyroiee ckpenupanue. | OnuceiBaTh onbITh I'. Menaens
(19) Hcnonb3oBanue 10 U3YYCHHIO HACIIEIOBAHUSA
aQHAJIM3UPYIOIIETO CKPEIIMBaHUs | ABYX Iap MPU3HAKOB y rOpoxa
JUISL OIIPEJIEJIEHNS TEHOTUIIa IIOCEBHOTO.
0coou. PackpsiBath copepxkanue
JlemoHcTpanuu: 3aKOHA HE3aBUCHMOTI'O
[Toptpetsr: I'. Menaens. HACJICIOBAHUS TTPU3HAKOB.
TaOnuis! U cXeMbl: IIpuMeHATh MaTeMaTU4EeCKUI
«luruOpunHoe ckpelmmBaHue», | pacdy€r ¢ HIOMOIIbIO METOAA
«luronornueckre OCHOBBI IUTH- | IEPEMHOKEHUS BEPOATHOCTEN U
OpUIHOTO CKpPEIIUBAHUS. 3aIuch
O6opynoBaHue: MOJIEIb- C TIOMOTIIBI0 (PCHOTUTTUIECCKHIX
anmuukanus «{urubpuaHoe pasivKalioB pac- IIETICHH
CKpEILMBAHUE» IIPU3HAKOB y IOTOMKOB IO
(beHOTHUIlY U TEHOTHUITY.
3anuceIBaTh CXEMbI
JUTHOPHUIHOTO CKPELUBaHUS,
OOBSICHATH €ro
[UTOJIOTUYECKHE OCHOBHI U
pelaTh TeHeTUYECKUE 3a1a4U
Ha JTUTUOPUIHOE CKpEIIMBaHUE
26 | CuemeHHoe Ha- CuernieHHOE Hacle0BaHNE PackpeiBath conepxanue

ClIeIOBaHHE
npu3HakoB (1 1)

npusHakoB. Pabora T. Moprana
IO CLIETIJIEHHOMY HacJeI0BaHUIO
reHoB. Hapymenue cuernienus
T€HOB B pe3yJibTaTe
KPOCCHHIOBEpaA.

XpOMOCOMHasi TeOpus HacJe-
CTBEHHOCTH. | eHeTnueckue
KapThl.

JeMoHCcTpanuu:

[Toptpetsr: T. Mopras.
Tabnuik! U cxeMbl: «Meho3»,
«I'eHeTnyeckue KapThl PaCTCHU,
KUBOTHBIX U YEJIOBEKAY,
«B3anMoelicTBUE alIETLHBIX
TEHOB.

O6opynoBaHue: MUKpoIpenapar
«/lpo3oduna» (HopMa, MyTaluu
(OpMBI KPBUIbEB U OKPACKU
TENa), MUKPOCKOI; MOJIENb-
anmmkanus «llepexpécr
XpOMOCOM.

JlaGopaTopHbIe U TIPAKTUIECKUE
paboThI:

JlabopaTtopHnas pabota No 5.

TEPMHUHOB U MOHATHH:
CICIUICHHOE HACJICAOBAaHNE
MPU3HAKOB, PEKOMOMHAIINS
T'€HOB, TEHETUYECKHUE KapThl
XPOMOCOM, MOPTaHH/IA.
HasrpiBaTe OCHOBHEBIE
MOJIOKEHUS XPOMOCOMHOM
TEOPUHU HACIIEICTBEHHOCTH T.
MopraHa; pacKpbIBaTh
conepkanue pabotsl T.
MopraHa 1o clenieHHOMY
HacCJIeIOBaHUIO TCHOB U
MPUYUHBI HAPYLIEHUS
CLETUICHUSI MEK]ly TeHaMU.
3anuceIBaTh CXEMBI
CKPEIIMBAHMS TIPU CLICTNIEHHOM
HaCJIeIOBaHUU, OOBSICHSITH
MPUYHHBI PEKOMOWHAITNN TEHOB,
ONpeeNsATh YUCIO TPy
CIIETIJICHUSI TEHOB; PEIIaTh
FCHETUYCCKHUE 3aJadd Ha
CIICIUICHHOE HaCJICIOBaHNE




«M3yueHue pe3ynbTaToB
MOHOTUOPHUAHOTO U
JUTUOPUITHOTO CKPEIIUBAHUS Y
Ipo30(UIIBI HAa TOTOBBIX
MUKPOITpenaparax»

27 I'eneruka nona. I'enernka nona. XpoMmocoMHOE PackpeiBath conepxxanue
Hacnenosanue onpeeraeHue noja. AyToCOMbl U | TEPMHHOB M ITOHSATHMN:
MPU3HAKOB, MOJIOBBIE XPOMOCOMBI. XPOMOCOMHBIN HAOOD,
CLEIUJICHHBIX C I'omorameTHsbie u ayTOCOMBI, [10JIOBBIE
nosiom (1 u) reTepOraMeTHbIE OPraHU3MBI. XPOMOCOMBI, TOMOI'aMETHBII

HacnengoBanue npu3Hakos, I10JI, FETEPOraMeTHBIN Mo,
CUEIUICHHBIX C ITOJIOM. CLIEIIJIEHHOE C I10JIOM
JlemoHCTpanuu: HACJIEeI0BAHNE IIPU3HAKOB.
IToptpersr: I'. Mennens, OOBSACHATD HUTOIOTUYECKHE
T. Mopran, H. 1. BaBuios. OCHOBBI XPOMOCOMHOTO
Tabnuubl u cxemsl: «I eHeTHKa MEXaHW3Ma OIPENEIICHUs M0JIa y
1osia, «3akOHOMEPHOCTH pa3IMYHBIX OPraHU3MOB.
HaCJIEeA0BaHMs, CLIETUICHHOTO CpaBHHMBATh 3aKOHOMEPHOCTH
¢ mosiom», «KapnoTunsl HacJe0BaHUs IPU3HAKOB,
YeJI0BEKa U )KUBOTHBIX» CLEIJICHHBIX U HE
CLEIJICHHBIX C MIOJIOM.
Pemars reneTnueckue 3agauu
Ha HACJIEeI0BAHKE CLICTNICHHBIX C
10JIOM ITPU3HAKOB

28 N3MeHUYNBOCTE. N3menunBocTh. Buabl PackpriBath conepxanue

HenacnencTtBeHHast | MSMEHYHMBOCTH: TEPMUHOB Y TTOHSITHH:

U3MEHYHBOCTH (1

)

HEHACJIEICTBEHHAs U
HacneAcTBeHHas. Ponb cpenbl B
HEHACIIECTBEHHON
M3MEHYMBOCTH. XapaKTEPUCTUKA
MOJIU(UKAITTOHHON
M3MEHYMBOCTH. BapuanmoHHsIi
PS4 ¥ BapuallMOHHAs KpUBasl.
Hopwma peaknum npusHaka.
KonunuecTBenHble 1
Ka4yeCTBEHHbBIE TPU3HAKU U UX
HopMa peakuuu. CBolicTBa
MOIU(PUKATTOHHOMN
U3MEHYUBOCTH.

JleMoHcTpanmu:

Tabmuue! 1 cxeMbl: «BUabl
U3MEHYUBOCTH,
«MoudukamoHHas
U3MEHYUBOCTHY.
JIaGopaTopHble U MPAaKTUUECKHE
paboTHI:

JIaGopatopHas pabota Ne 6.
«M3ydenne MoauUKanoOHHON
U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO psia U
BAPUALIMOHHON KPUBON»

M3MEHYMBOCTb, HACIEACTBEHHA
W3MEHYUBOCTD,
HEHACJIeICTBEHHAs
W3MEHYHUBOCTD,

Mo U (UKaIIOHHAS
W3MEHUYHUBOCTh, BAPUAILMOHHBIN
pAl, BapUalMOHHas KpuBas,
MpU3HAK, HOpMa PEAKIIHH,
KOJINYECTBEHHBIE U
Ka4eCTBEHHbBIC MPU3HAKH.
Knaccudunuposats BUIbI
W3MEHYHUBOCTH U BBISBIISITH UX
Ouosiornyeckre 0COOEHHOCTH.
[Tepeuncnars cBolcTBa

MO (PUKAITHOHHOM
U3MEHYUBOCTH B OOBSICHATH €6
3HA4YEHUE JJI1 OPraHU3MOB.
PaznuyaTte KOJIMYECTBEHHBIE U
Ka4eCTBEHHbBIEC IPU3HAKH;
CTPOUTH BapHAIlMOHHBIN PS]I,
BAPUALMOHHYIO KPUBYIO,
BBIYUCIIATH CPEIHEE 3HAUCHUE
MpU3HaKa
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HacnencrBennas
MU3MEHYHUBOCTH (1

4)

Hacnencrsennas, mim
TCHOTUINYECKAasl, '3MECHUYHUBOCTb.
Komb6unaTtuBHast U3MEHUNBOCTb.
Mei103 1 110I0BOM MTPOLIECC —
OCHOBa KOMOMHATHBHOMN
M3MEHYUBOCTH. MyTalmoHHast
W3MEHYUBOCTb.

Knaccudukanus myramuid:
TeHHbIE, XPOMOCOMHBIE,
reHOMHbIe. YacToTa U IPUYHHEI
MyTauuii. MyrtareHHbie
(dakTopbl. 3aKoH
TOMOJIOTMYECKUX PSJIOB B
HACJIEACTBEHHON U3MEHYUBOCTH
H. U. BaBunoBa. BuesaepHas
HaCJIEICTBEHHOCTD U
W3MEHUYUBOCTb.

Hemonctpauuu: [Toptpetst: I'. ne
®pus, H. 1. BaBuios.

TaOnuIIbe U CXEMBI:
«MyTanoHHasi H3MEHYHBOCTb.
O6opynoBaHue: MUKPOCKOIT;
MuKpornpemnapar «Jpo3oduma»
(Hopma, MmyTanuu Gopmbl
KpBUIbEB U OKpacKa Teja);
KOMHATHBIE PacTEHUs C MECTPOU
OKPacKOH JINCTHEB.
JlaGopaTopHble U MPAKTUUYECKHE
paboTHI:

JIaGopatopHas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢uis
Ha TOTOBBIX MUKpPOIIPENapaTax»»

PackpeiBath coneprxkanue
TEPMUHOB U ITOHATHUM:
HACJIEJICTBEHHAs! U3MEHUYHUBOCTD,
KOMOWHATUBHASI U3MCHUUBOCTb,
MyTallMOHHAs U3MEHYHBOCTD,
MYyTaHT, MyTalluK: T€HHBIE,
XpPOMOCOMHbBIE, TEHOMHBbIE;
MOJIMTUIOU NS, aHEYTIIIOUAUS,
MyTareHsbl.

XapakTeprus3oBaThb
HACJIEJICTBEHHYIO
W3MEHUYUBOCTbH; POPMYITHUPOBATH
3aKOH F'OMOJIOTMUYECKUX PSIIOB B
HACJICICTBEHHOM U3MEHUYMBOCTH
H. V. BaBmiioBa u 0OBbsICHATh
€ro 3HA4YCHUE I OMOJIOTUH U
CEJICKIIHH.

Knaccupunupoats MyTanuu:
TE€HHBIE, XPOMOCOMHBIE,
T€HOMHBIE — U TIPUBOIUTH
IIPUMEPBI MyTalUH.

OOBACHATH MIPUUUHBI
BO3HUKHOBEHHUSI MyTallu, POJIb
(baKkTOpOB-MyTareHoB.
CpaBHMBaTh BUJIbI MYTaIlU;
BBISIBJISITH IPUYHHBI
HACJICICTBEHHOU
M3MEHYUBOCTU, UCTOYHUKHU
MYTar€HOB B OKPY>Karolei
cpene (KOCBEHHO)
XapakTepru30BaTh BHEAIEPHYIO
HAaCJIEJACTBEHHOCTb U
W3MEHYHBOCTb.
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I'eneruka
yenoBeka (1 )

I'enetnka yenoseka. Kapunorun
yenoBeka. OCHOBHBIE METOTbI
TCHETUKH YEJIOBEKa!
reHeaJoTH4eCKUi, OJTM3HEI[OBBIM,
[IUTOTCHETHYECKUH,
OMOXMMHUYCCKHIA, MOJICKYJISIPHO-
reHeTuyeckuit. CoBpeMeHHOe
ompe/ieJIieHUue TeHOTHUIIA:
MTOJTHOTEHOMHOE
CEKBEHHUPOBAHHUE,
TeHOTUITUPOBAHUE, B TOM UHUCJIE C
momoreio TP - ananu3za.
HacnencrBenHblie 3a00iieBaHUs
YyeJIoBeKa: TeHHbIE 00JIE3HU,
0OJIE3HH C HACIICICTBEHHOMN
MPEAPACTIONOKEHHOCTHIO,
XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue U reHepaTUBHBIE
Mytanuu. CTBOJOBBIE KIETKH.

PackpsIBath conepxanue
TEPMHUHOB U NOHATUN: KAPUOTHUII
4eJI0OBEKA, [INTOIE€HETUYECKUI
METOJ, TeHEeaTOrMIeCKIN METOI,
OMOXMMHUYECKUIN METO/,
OJIM3HELOBEIN METO/,
HacJe/ICTBEHHbIE 00JIE3HU
(MOHOTEHHBIE, C
HACJIEICTBEHHOU MTPEIpacmoio-
KEHHOCTBIO, XPOMOCOMHBIE),
MEANKO-TEHETUUECKOE
KOHCYJIbTUPOBaHUE.
[Tepeuncaste 0cobeHHOCTH
M3YYEHHUS TeHETUKH YEeJI0BEKa,
IIPUBOJUTH IIPUMEPHI
HaCJIEICTBEHHBIX 3a00JIeBaHU
4eJI0BEKA, XapaKTEPHU30BaTh
METO/JIbl UX NPOPUITAKTHKHY;
000CHOBBIBAaTh 3HAUCHHE




[Tpunnume! 370poBOTO 0Opasa
KU3HU, TUaTHOCTUKH,
NpoUIAKTUKU U JICUCHUS
TCHETUYECKUX OOJIC3HEH.
Meauko-reHeTHuecKoe
KOHCYJIbTUPOBaHHE. 3HAUCHHUE
MEIUIIMHCKOW T€HETUKH B
MPEeAOTBPALIECHUH U JICUCHUU
TeHeTUYECKUX 3a00IeBaHMi
4eJIoBeKa.

JeMoHcTpanuu:

Tabnuibl U CXEMBI:
«HacnenoBanue pesyc-¢pakropa,
«I"eHeTuka rpymnm KpoBu».
JlaGopaTopHble U MPaKTUUYECKHE
paboTHI:

[TpakTrueckas padota Ne 2.
«CocraBieHUe U aHaINU3
POJIOCTIOBHBIX YEJIOBEKAY

MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHHSI.

BBISIBIIATE ¥ CPaBHUBATH MEKIY
c000# TOMHUHAHTHEIE U
pelLeCCUBHBIE MPU3HAKU
yenoBeka. COCTaBIIATh U
aHAJIM3UPOBATh POJOCIOBHBIE
YyeJIoBeKa

TEMA 7. CEJEKIUA OPTTAHU3MOB. OCHOBBI BUOTEXHOJIOI'MHU (3 Y)

31 | Cenekuus Kak Cenekuus Kak Hayka v npouecc. | PackpbiBaTh copepxaHue
HayKa U IIpolLecc 3apoxaeHUE CENECKIIUU U TEPMUHOB U TTOHSATHH:
(1a) JIOMECTHKalHUs. YueHue CeJeKLHUs, COPT, IOPOJa,
H. U. BaBuioBa o neHTpax IITaMM, JIOMECTHUKAIUS, NN
MIPOUCXOXKIACHUS U 0/IOMAallIHUBAHKE, LIEHTPBI
MHOT000pPa3us KyJbTypPHBIX MHOT000pa3us u
pacteHuid. LleHTpsI MIPOUCXOKICHUS KYJIbTYPHBIX
MIPOUCXOKACHUS JOMAIIHUX pacTeHUM U KUBOTHBIX,
#KUBOTHBIX. COpT, mopo/a, ruOpuan3aIysl, UCKYCCTBEHHBIN
ITaMM. oTOOP.
JleMoHCTpanuu: Ha3biBaTh 1 cpaBHUBATH
[Toptpetsr: H. U1. BaBusos. OCHOBHBIE 3TaNbl Pa3BUTHS
TabGnuIe U cXeMbl: KapTa CEJIEKLIUH.
«IlleHTps MHOTOOOpA3HS U N3narate yuenue H. 1.
MIPOUCXOKACHUS KYJIbTYPHBIX BasunoBa o nentpax
pactenuit», «[1opoapl TOMaNTHUX | MPOUCXOKIACHUS KYIbTYpPHBIX
XKUBOTHBIX», «CopTa pacTeHui; pa3nuyaTh LEHTPbI Ha
KYJIbTYPHBIX PACTEHUI. KapTe MUpa, CBS3BIBATH UX
OO6opynoBaHue: MyJISDKU TUIOJIOB | MECTOMOJIOKEHUE C O4araMu
Y KOPHEIUIO0B AUKUX (HOpM U BO3HUKHOBEHHUSI IPEBHEUIITUX
KYJbTYPHBIX COPTOB PACTEHHUII; LUMBWIA3AIUH.
repOapuit CpaBHHBaTh COpTa KYJIbTYPHBIX
«CenbCKOX0351iCTBEHHbBIE pacTeHui, NOpoAbl JOMAIIHUX
pacTeHus» KUBOTHBIX U UX JIUKUX MPEIKOB.
OueHuBaTh poib CENEKINH B
obecrie4yeHnH
MIPOJI0BOJILCTBEHHOM
0€3011acCHOCTH YeJIOBEUYECTBA
32 | Metonsl 1 CoBpeMeHHbIE METO/IbI PackpsiBaTh conepkanue
JIOCTHIKEHUSA cenekunn. MaccoBelil U TEPMUHOB U ITOHATHUM:
CeJeKIUU WHIUBUAYAIbHBIN OTOOPHI B HCKYCCTBEHHBIN 0TOOp,

MacCOBBIN 0TOOD,




pacTeHuil u CEJIEKIIUU PACTCHUI 1 WHIUBHIYAIBHBIA OTOOP,
YKUBOTHBIX KUBOTHBIX. 9KCTEphEp, OIM3KOPOJICTBEHHOE
(149) Onenka skcrepbepa. CKpEIlUBaHNe, YUCTas JTUHMS,
bnuzkoponcTBeHHOE reTepo3uC, HEPOJCTBEHHOE
CKpEeLIMBaHUE — UHOPUAMHT. CKpEIIUBAHNE, UCKYCCTBEHHBIN
UYucrasa nunus. CKpelruBaHue MyTareHe3, MOJIUILION IbI.
YUCTHIX JUHUN. ['eTepos3uc, wm | CpaBHUBATH (HOPMBI
rudpuiHas cuma. HCKYCCTBEHHOTO 0TOOpa
HepoxncrBenHoe cKkpelinBanue (MaccoBoro u
— aytopuaunr. OTnanénnas MHIUBUAYAJIBHOTO), BUJIBI
ruOpuau3anys U e€ ycrexu. ruOpuIn3au
HckyccTBEHHBIN MyTareHes u (6TM3KOPOCTBEHHON U
IIOJIy4Y€HUE TIOJIUIUIOUIO0B. OTJaNIEHHOM), CLIOCOOBI
JlocTrxKeHUs! ceneKunuu [IOJIyYEHUS OJIUIIIIOUOB.
pacTeHHM, )KUBOTHBIX U ITpuBoUTE IPUMEPBI
MHUKpPOOPTaHHU3MOB. JIOCTHKEHUH CEeNeKIUn
JleMoHCcTpanuu: pacTeHUH U KUBOTHBIX
IToptpersr: Y. B. Muuypum, I'.
J1. Kapneuenko,
M. ®. lBaHOB.
33 | buorexHomnorus buorexHonorus kak orpacip PackpeiBath conep:xanue
KakK 0Tpacib pou3BOACTBA. I 'eHHas TEPMHUHOB U ITOHATHUM:
npousBojicTBa (1 UHXXEHEpUs. JTalbl CO3AAHUS OMOTEXHOJIOI U, KJIETOUHAs
q) pexombunanTHoU JIHK u TpaHc- | nHXeHepHs, TeHHasi HHKCHEPHS,
TEHHBIX OpraHu3MoB. KierouHas | KIIOHMpOBaHME, TPAHCTECHHBIE
nHxeHepus. Kierounsie opranu3mel, 'MO (renernyecku
KyJIbTYpbl. MUKPOKIIOHATIBHOE MOIU(UIMPOBAHHBIE
Pa3MHOKEHHE PACTECHUM. OpraHU3MBl).
Knonuposanue XapakTepHu3oBaTh
BBICOKOIIPOTYKTUBHBIX OMOTEXHOJIOTHIO KaK OTpaciib
CEJIbCKOX O35 ICTBEHHBIX IIPOU3BOJICTBA, OCHOBHBIE
OpPraHU3MOB. DKOJIOTUYECKUE U JIOCTUKEHUSI OMOTEXHOJIOTUHU B
strueckue mpodaemsl. [MO — | 061acTi NIPOMBILIUIEHHOCTH,
TFeHETUYECKU CEJIbCKOTO XO35ICTBa U
MOJU(UIIMPOBAHHBIE MEIULVHBI
Oopranusmsl. JleMoHCTpanuu: Ilepeuncnars n
Tabnuyvl u cxemvl: «OOBEKTHI XapaKTepUu30BaTh OCHOBHBIE
o6uotexHoaoruny, «Kierounsie METOJIbI U JJOCTUKEHUS
KyJIbTYpPbl U KJIOHHPOBAHUEY, OMOMHKEHEPUH.
«KoHcTpynpoBaHue u nepeHoc OO6cyXaaTh HKOJIOTHUECKUE U
T€HOB, XpPOMOCOM) ATHUYECKHE aCIIEKThl HEKOTOPBIX
UCCIIEIOBaHU B 00JIaCTH
OMOTEXHOJIOTHH
(KIIOHMpPOBaHUS,
HCKYCCTBEHHOI'O
OIJIOIOTBOPEHUS,
HAIpPaBJIEHHOTO U3MEHEHUS
reHOMa M CO3/IaHus
TPaHCTE€HHBIX OPTaHNU3MOB)
34 | [loBTOpEHUE H

3aKperieHue
matepuana (1 u)




11 kaace

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

METOJIBI €€
nzyuenus (1 u)

3BOJIIOIIMOHHOM TEOPHUH.
DBOJIIOIIMOHHAS TEOPUS U €&
MecTo B Onosnoruu. Bnusiaue
3BOJIIOLIMOHHOM TEOPUU Ha
pa3BUTHE OHOJIOTHH U JPYTUX
HayK.

CBuzeTenbCTBa SBOIOIHH.
[TaneonTonornueckue:
MOCIIEI0BATEIHHOCTh MOSBIICHUS
BHUJIOB B ITAJICOHTOJIOTMYECKOMN
JIETOIUCH, TIEPEXOAHBIEC (POPMBI.
buoreorpaguueckue: cxoacTBo
u paznuuue GayH u iop
MaTEPUKOB U OCTPOBOB.
DOMOpPHOIOTHYECKHE: CXOJCTBA U
pasnuuus SMOPHOHOB Pa3HbIX
BUJIOB TTO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE:
TOMOJIOTHYHBIE, aHAIIOTHYHBIE,
pyAUMEHTapHbIEC OPTaHbl,
aTaBU3Mbl MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJCTBO
MEXaHMU3MOB HaCJIeICTBEHHOCTH
1 OCHOBHBIX METa0O0JIMYECKUX
MyTel y BCEX )KUBBIX
OpPraHU3MOB.

Hemonctpaunu: [lopmpemsi: K.
JInnnen, X. b. Jlamapk, Y.
HapsuHn, B. O. Koanesckuii,

K. M. Bap, 3. I'ekkenp, O.
Mromnnep.

Tabnuywl u cxemol: «Pa3BuTne
OpPraHUYEeCKOTro MUpa Ha 3eMiiey,
penbedHbIe TaOIUIIBI
«3apoIbIIIN MTO3BOHOYHBIX
JKUBOTHBIX», «APXEONTEPUKCH.
Obopyodosanue:
Oouoreorpaduueckas KkapTa
MHUpa; KOJUIEKIHS «DOpMBbI
COXPAaHHOCTH MCKOIaeMBbIX
KUBOTHBIX U PACTCHUN»;
BJIQYKHBIE TTPETIapaThl
«Pa3BUTHE HACEKOMOT O,
«Pa3BuTHE JIATYIIKN»

Ne Tembl ypokoB u OcHoBHOe coJep:kaHue IlnanupyemMbie BUABI
n/n | KoJU4ecTBO 4aCcOB Y4eOHOM JesiTeJIbHOCTH
00y4YarIuXCcst
TEMA 1. D9BOJIOIHUOHHAS BUOJIOTUS (9 Y)
1 DBOJIIOLHS U [Ipennoceuiky BO3HUKHOBEHUS PackpeiBath conepxanue

TEPMHUHOB U TIOHSATHUH:
IBOJTIOIIHSI, TIEPEXOTHBIC
(hopmbl, hUITOTCHETHYECKUE
PAIBI, BUABI-DHIEMUKH, BUIBI-
PENUKTHI, 32aKOH 3aPO/IBILIEBOTO
CXOJCTBa, OMOTr€HETUYECKUIT
3aKOH, TOMOJIOTMYHBIE U
AQHAJIOTUYHBIC OPTAHEI,
pYIUMEHTAapHbIE OpraHbl,
aTaBU3MBEI.

[TepeuncisiTb OCHOBHBIE ATAIIbI
Pa3BUTHS IBOJTIOLIMOHHOMN
TEOPUHU.

XapakTepu3oBaTh
CBUJECTENHCTBA IBOJIOLUU:
HaJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
SMOPHOJIOTHUYECKHE,
CpPaBHHUTEIbHO-aHATOMUYECKUE,
MOJIEKYJISIPHO-OMOXUMUYECKUE.
[IpuBoIUTE pUMEPHI
MepexXoHbIX (hopM
OpPTraHHU3MOB,
(UITOTCHETHYECKUX PSTIOB.
[IpuBoaUTH HOPMYITUPOBKHU
3aKOHOB OMOT€HETUYECKOTO U
3apOJIBIIIIEBOTO CXOACTBA




Uctopus pazsutus
MIpeJICTaBICHHUI 00
sBomronuu (1 9)

DBOJIIOLIMOHHAS] TEOPUS

Y. JapsuHa. [Ipennocsuiku
BO3HUKHOBEHHUS JapBUHU3MA.
JIBHoKyIIIME CHIIBI 3BOJIIOLUN
BHI0B 110 J[apBHHY (M30BITOUHOE
Pa3MHOKEHHE MPHU
OTPaHUYEHHOCTHU PECYPCOB,
HEOIpeIeIEHHAS U3MEHYUBOCTb,
O0opn0a 3a cylecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHreTnueckas Teopus
spomtonuu (CTDI) u eé
OCHOBHBI€ ITOJIOKECHHUS.
Hemouctpauuu: [lopmpemuwr: K.
Jlunneit, XK. b. Jlamapk, Y.
Hapsun. Tabauysl u cxemvi:
«[Honynsauuny, «Kapra-cxema
MapuipyTa myTeueCTBH

Y. Hapsunay», «®opmbl 60ppObI
3a CyILIECTBOBAHUE,
«EcTecTBeHHBIN 0TOODY,
«MHoroo0pa3sue copToB
pacrenuii», «MHOTOOOpa3He mo-
POJT KUBOTHBIX)»

PackpriBath coneprkanue
TEPMUHOB U NIOHATHUH:
CUCTEMAaTHKa, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD.
XapakTepru3oBaThb OCHOBHbBIE
3BOJIIOLMOHHBIC

UJIeU, KOHUEIUU U TEOPUH;
CpPaBHUBATH B3IJISIbI HA BUJT U
spomronuio K. JIuanes, JK.b.
Jlamapka, Y. [lapBuHa.
OuenuBath BKJIang JInHHes B
pa3BUTHE CUCTEMATUKH U
OOBSCHATH NPUHIUIIBI
OMHApHOI HOMEHKJIATYPHI.
XapakTepu3oBaTh COJIEpKaHUE
Y 3HAYEHHUE BOIIOLMOHHOU
konrenuuu K. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-
HAy4YHbIE U COLIMAIIBHO-
SKOHOMHUYECKHE MPEANOCHIIKH
BO3HUKHOBEHUS
3BOJIIOLUOHHOM Teopun Y.
JapBuHa.

PackpsiBath conepxanue
3BOJIOLMOHHOMN Teopuu Y.
JlapBuHa; cCpaBHUBATH
HEONPEAECIEHHYIO U
ONpelIeIEHHYIO U3MEHUNBOCTb,
€CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOp, (POpMBI
OO0pBOBI 32 CYyIIIECTBOBAHUE.
OnuceIBaTh MOJIOKEHUS
CUHTETUYECKON TEOpUN
sponmonnu (CTD) u 0OBICHATH
e€ 3HauYeHue )11 OMOJOTUU

3-4

Bun: xpurepuu u
CTPYKTYpa.
[Momynsauus kax
JJIeMEHTapHast
eAVHULA BUIA

(29)

Muxpoasomtouus. [onysius
KaK €JMHUIA BUJIA U IBOJIIOIUH.
JleMoHCTpauuu:

Tabauywl u cxemol.
«[Tonymsimun», «MyTtarmoHHas
U3MEHYUBOCTHY.
ObopydosaHue: MUKPOCKOTI,
MUKpomnpenapar «/Ipo3odunar
(HopMa, MmyTanuu Gopmbl
KpBUIbEB U OKPACKH TENa),
MO/IeTIb-aNTTUKALUS
«ITepekpéct xpoMocom».
JlabopaTopHbIe U MPAKTUIECKHE
paboTHI:

Jlabopamopuas paboma Ne 1.
«CpaBHeHHE BUIOB I10
MOP(}OTOTHUECKOMY KPUTEPHIO)

PackpeiBaTh conepxanue
TEPMHUHOB U NIOHATHM:
MUKPOIBOIIOLMS, BUI,
KpUTEpUU BUJA, apeall,
HOMYJISIMS, TeHODOH],
MyTalluy, KOMOMHAIIUY T€HOB.
XapakTepru30oBaTh BUJ KaK
OCHOBHYIO CHCTEMaTHYECKYIO
€IMHUILY U LEJTOCTHYIO
OHOJIOTHYECKYIO CUCTEMY.
Boiaensate kputepun Buaa
(Mopdonornyeckui,
(U3NONOTNYECKUH,
OMOXMMUYECKHH,
TeHETHYSCKHI, SKOJIOTUYECKHUM,
reorpaduyeckuit) ¥ IpUMEHATh




KPUTEPUU ISl OTIUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30oBaTh HOILYJISLUIO
KaK CTPYKTYPHYIO €IUHUILY
BU/JIA U HBOJIFOLIUU.
OnuceIBaTh MOMYJISIUIO 10
OCHOBHBIM ITOKA3aTENAM:
COCTaB, CTPYKTypa

JIBIOKyIIME CUITBI
(3:memeHTapHbIe
(hakTOophI)
sBosironuu (1 )

JBrokymue cuitbl (paxTopsl)
SBOJIIOLIUU BUJIOB B PUPOJIE.
MyTaluroHHBIN IpoLecc U
KOMOMHATHBHASI H3MEHYHUBOCTD.
[TonynsmoHHbBIE BOJTHBI U
npetid reno. Mzomsmus u
MHUTpaLus.

JeMoHcTpanuu:

Tabnuyst u cxemol. «JIBuxKyime
CHJIBI SBOJTIOLIUN

PackpbiBaTh conepkaHue
TEPMUHOB U IIOHATHUH:
KOMOMHATHBHAs: U3MEHUUBOCTD,
MYyTaIH, MyTaIlHOHHBIN
IpoIiece, MOMYNISALUOHHbIE
BOJIHBL, JIpeii( reHos,
U30JIALHS], MUTPALUH.
XapakTepu3oBaTh
3JIeMEHTapHbIE (PAKTOPHI
SBOJIIOLAN: MyTallMOHHBIN
npolecc, KOMOMHATUBHAs
U3MEHYNBOCTb,
HOMYJISILIMOHHBIE BOJHBI, Jpei(
TCHOB, M30JISIIINS, MATPALTHUS.
YcranaBiaMBaTh NIPUYHMHHO-
CIICZICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM U pe3yJIbTaTOM
JEHCTBUS IBIKYIIIMX CHIT
(3;meMeHTapHbIX (PaKTOPOB)
HBOJIIOIIH

EcTtecTBeHHbBIN
oT00p U ero Gpopmbl

(1)

EctectBennsIit oT60p —
HaIpaBJISIOMUN GaKkTop
sBoMroLUUA. POPMBI
€CTECTBEHHOI'0 0TOOpa.
JeMoHCTpauuu:

Tabauywl u cxemol.
«EctecTBeHHBII 0TOODY,
«bopn0a 3a cyiiecTBOBaHNE)

PackpbIBaTh cosepkaHue
TEPMHUHOB U NIOHATHM:
€CTEeCTBEHHBII 0TOOp, O0prbOa
3a cymiecTBoBaHue. ONUChIBATh
MEXaHU3M JIeHCTBUS
€CTECTBEHHOI'0 0TOOpa.
XapakTepu3oBaTh (POPMbI
€CTECTBEHHOT'0 0TOOpa
(IBIXKYIIUH,
CTaOUIN3UPYIOLIUH,
JU3PYNTHUBHBIN) U CPaBHUBATh
UX MEXITy COOOH.
XapakTtepu3oBaTh 00ps0Yy 3a
CYIIIECTBOBaHHE U CPAaBHUBATH
e€ BUBI (MEXKBUI0Bas,
BHYTpPUBHUI0Bas1, Oopbr0Oa C
HeOIaronpusATHHIMU
(hakTopamMu BHEUTHEHN cpesbl)

PesynbTaTel
HBOJTIOIUH:
MPUCIIOCOOTIEHHOCTD
OpPTaHU3MOB U
BUI000pa3oBaHue

(1)

[IpucnocobneHHOCTH
OpPraHM3MOB KaK pe3yJbTaT
sBontonuH. IIpumepsl

MIPUCIIOCOOTICHUHN Y OPTaHU3MOB.

Apomopdo3sl 1
uaroamanTanui. Bugn

PackpeiBaTh conepxanue
TEPMUHOB U NTOHATHI:
MIPUCIIOCOOJICHHOCTb,
MTOKPOBUTEILCTBEHHAS U
IIpeloCTeperapIas OKpacka,




BH1000pazoBanue. Kpurepun
Buaa. OCHOBHBIE (POPMBI
BUJI000pa30BaHUs:
reorpaguueckoe,
IKOJIOTUYECKOE.
JleMoHcTpanuu:

Tabnuywl u cxemol.
«IIpucnocobseHHOCTH
OpPTraHUu3MOBY,
«["eorpaduueckoe
BUJI000pa3oBaHuey,
«DKOJIOTUYECKOE
BUJI000pa30BaHUE».
Obopydosanue: KOINEKIUS
«[IpumMepsl 3aIUTHBIX
MPUCIIOCOOTICHUHN Y )KUBOTHBIX Y
KOJUICKIUSI HACEKOMBIX C
Pa3TMYHBIMH TUIIAMU OKPACKH;
Ha0Op TUIO/IOB U CEMSIH.
JIabopaTopHbIC U TPAKTUYECKUE
paboTHI:

Jlabopamopuas paboma Ne 2.
«Onucanue
MPHUCIIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO

MaCKHPOBKa,
BUZI000pa3oBaHue.

OnwuceIBaTh MEXaHU3M
BO3HHKHOBCHUS
pUCTIOCOOJICHUH Y
OpraHHU3MOB.

BBISBIIATE 110 N300payKEHHSIM,
Ha JKUBBIX ¥ (PUKCHPOBAHHBIX
npenaparax mpuMepsbl
MPUCTIOCOOICHHOCTH pacTEHUN
Y )KUBOTHBIX K YCIIOBHSIM
Cpenbl 00UTaHus, TOKa3bIBAThH
OTHOCHUTEIIbHYIO
1enecoo0pa3HoCTh
MPUCTIOCOOICHUHA.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHUs;
OIUCHIBATh M CPABHUBATH
OCHOBHbIE (POPMBI
9KOJIOTUYECKOTO U
reorpaguuecKoro
BU1000pa30BaHus

Xapakrepay
8-9 | HanpaBnenus u Maxpo3Bonronusi. PackpeiBaTh conepxanue
IIyTU @OpMBI IBOJIIOIUU: TEPMHUHOB U IIOHATHUM:
MaKpO3BOIIOLUN ¢unernyeckas, TMBEpreHTHas, MaKpO3BOIONHS, GUIIOTEHE3,
(24) KOHBEpIeHTHas, NapajieibHas. | OMOJOTMYeCKUil mporpecc u
HeoOpaTMOCTh 3BOJTIOLUH. perpecc, apomopdo3,
[Ipoucxoxaenue ot uauoaganTamnus, oomas
HeCHEeUaIN3UPOBAaHHBIX JiETeHepanysl, aganTuBHas
MIPENIKOB. paauanus.
IIporpeccupyromas XapakTepu3oBaTh (POPMbI
crenuanusanys. AnanTuBHast 9BOJIIOLIMH. BBIABIATH
paauanus. apoMop(}03bl ¥ UIN0AJANTAIIIH
JleMoHCcTpanuu: Y PaCTEHHMH U KUBOTHBIX.
Ilopmpemur: A. H. CeBeprios. CpaBHHBATH OMOJIOTUYECKHI
Tabnuysl u cxembi: nporpecc 1 OMOJIOTHUeCKUi
«ApoMopdo3bI», perpecc, apomopdo3,
«Manoanantanuny, «O0mas UAMOAIaNTalMIO U OOIIYIO
JIEreHEePaLHsI». JIErEHEPALHIO.
Obopyoosanue: MOIETb BbIABIATE B3aUMOCBSI3H MEXIY
«OCHOBHBIE HaIlpaBJIEHUS MyTSMH U HallpaBJICHUSIMU
HBOJIIOIIUMY; 00bEMHAsI MOZIETIb | IBOJIIOLIMH Y pACTEHUH U
«CTpoeHue rojloBHOTO MO3ra KUBOTHBIX
IT03BOHOYHBIX»
TEMA 2. BOBHUKHOBEHUE U PABBUTHE KU3HU HA 3EMJIE (9 4)
10- | Ucropus xu3an Ha | JloHAYYHBIE IPECTABICHHS O PackpsiBath conepxanue
11 | 3emsie u MeTobI €€ | 3apOoXkJeHUH KHU3HU. HayuHble TEPMHUHOB U TIOHATHUI:

W3y4YEHUSI.

THUITOTE3bI BOBHNKHOBCHUA

KpealnoHu3M, abuoreHes,




['unoressl
MIPOUCXOXKICHUS
YKU3HM Ha 3emiie (2

1)

JKW3HU Ha 3emMire: abnoreHes u
naHcrepMus. XuMu4ecKas
3BOJIIOLUSA. AOMOTEHHBIA CUHTES
OpPraHUYECKUX BELIECTB U3
HEOPraHWYECKUX.
DKcrepuMEHTAIbHOE
MOJITBEPKICHUE XUMUYECKOM
apoaouuy. HavanpHbIe ATambl
OMOJIOTHYECKOM IBOIIOLHH.
I'unioreza PHK-mupa.
dopMupoBaHrEe MEMOPaHHBIX
CTPYKTYpP ¥ BO3HUKHOBEHHUE
NpoTOKJIETKH. [lepBbie KIETKH 1
ux 3BoJroIusA. PopMUpOBaHUE
OCHOBHBIX T'PYIII )KUBBIX
OpraHU3MOB.

JlemoHcTpamuu:

Ilopmpemuor: @. Penn, JI.
[Tactep, C. Muinep, A. 1.
Omnapun, I'. FOpu.

Tabauywl u cxemvl:
«Bo3uukaoBeHne CoaHEUHOM
CHCTEMEI», «Pa3Butne
OPraHU4YeCcKOro MUpay,
«PacTuTenpHas KIeTKa,
«KuBOTHAs KJIETKaY,
«IIpokapruoTruyeckas KJIeTKa

BUTAJIN3M, TAaHCTIEPMUS,
0101033, KOALIEPBATHI,
POOHMOHTHI, CHMOHUOTCHE3.
XapakTepru30BaTh METOIbI
U3YYEHHUS UCTOPUUYECKOTO
MIPOLIIIOTO 3€MJIH.
[lepeuncisiTb OCHOBHBIE ATAIIbI
XUMHAYECKON 1 OHOIOTUYECKOI
IBOJTIOIHH.

N3narate conepxxaHue runores
U TEOPHI BOSHUKHOBEHUS
YKU3HU Ha 3emiie
(kpearmoHusma,
CaMOIIPOU3BOJILHOTO
3apOXKACHUS (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-
MHUpa).

OnuceiBath kcriepuMeHTsl C.
Muiepa u

I'. FOpu no nosryuenuto
OpPTaHUYECKUX BEIIECTB U3
HEOPraHUYECKUX MyTEM
aOMOTreHHOI0 CUHTE3a

13

OCHOBHBIE 3TaIbI
DBOJIIOLUHN
OpPraHHYECKOTO
MHpa Ha 3emiie,
pa3BHUTHE KHU3HU TIO
apaM U Iepuoaam

(29)

PazButue xxu3Hu Ha 3emiie

10 OpaM U IEPUOJAM.
Karapxeii. Apxeiickas u
MPOTEPO30MCKasL IPHI.
[Taneo3oiickas spa u €€
NepuoJbl: KeMOPHUICKHIA,
OPJIOBUKCKHW, CHIIYPUHUCKUH,
JIEBOHCKHM, KaMEHHOYTOJIbHBIMN,
IIEPMCKHH .

Me3o3o0iickas 3pa 1 €€ NepUOJIbL:

TPUACOBBIN, FOPCKUH,
MEJIOBOM.

Kaitno3oiickas spa u e€
MEePUO/IbI: TaJIEOT€HOBBIN,
HEOIE€HOBBIN, AHTPOIIOIE€HOBBIN.
XapakTepucTUKa KIinmMaTa u
IEOJIOTUYECKUX  IIPOLIECCOB.
OCHOBHBIE 3Tanbl HBOJIOLUN
PaCTUTENBHOTO U KUBOTHOT'O
Mupa. ApoMopdo3sl 'y
pacTeHUN U KUBOTHBIX.
[losiBneHune, pacuser u
BbIMUpaAHUE

TPYIII )KUBBIX OPTaHU3MOB.
JleMoHCcTpauuu:

PackpsiBath conepxanue
TEPMUHOB U TTOHATHI:

30H, 3pa, MEPUO/I,
apoMopho3bl, UANOATANTALINH.
3HaTh MOCIEA0BATEIBLHOCTh
JOHOB: KaTapXew,

apxeu, IpoTepo30i,
(danepo3oii; 3p: apxeiickas,
IIPOTEPO30ICKas,
Mmajaeo30MCcKast, Me3030MCKasl,
KalHO30MCKasl; IEPUO0B:
KEMOPUICKUHN, OPJIOBUKCKHUH,
CUJIYPUMCKUH, IEBOHCKUH,
KaMEHHO-

YT OJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUH,
MEJIOBOH, IMaJ€OreHOBBIN U
HEOT'€HOBBIN, aHTPOIIOI€HOBBIN.
XapakTepu30BaTh OCHOBHbBIE
COOBITHUS B Pa3BUTHH
OPraHU4YeCKOro Mupa 1o 3pam 1
nepuoIam

reoJIOTUYECKON UCTOPUH;
3Tarbl Pa3BUTHS PACTH-
TEJILHOTO U >KMBOTHOI'O MHPA.




Tabmnie! 1 cxeMsbl: «Pa3Burtie
OpPraHUUYECKOT0 MUPay,
reoXpoHoJIoTHYecKas: TabIuia;
KoJutekuusa «@Dopmel
COXPaHHOCTH UCKOIIA€MBbIX
JKUBOTHBIX U PACTCHUN».
JlaGopaTopHble U MPaKTUUYECKHE
paboThI:

Ipaxmuueckas paboma Ne 1.
«M3y4yeHne NCKONIaeMbIX
OCTATKOB PACTEHMI U )KMBOTHBIX
B KOJUIEKLIMSIX».

IKekypcust « IBOTOLUS
OpraHUYeCKOro Mupa Ha
3emJie» (B €CTECTBEHHO-
Hay4HbII WU KPAaeBEIUECKUN
My3eil)

Beinensarts rnaBHbIe
apoMopdo3bl y pacTeHuil u
KUBOTHBIX.

CpaBHHBaTh MEXIy OO0
npeJcTaBUTENCH
CHCTEMaTHYECKHUX TPYII
OpPIraHU3MOB, BBISBIISATh
YepTHl YCIOKHEHUS U
IpUCIOCOOTIEHHOCTH K
YCIIOBUSM >KU3HU

14 | CoBpemenHas Cucrema OpraHu4eckoro Mupa PackpeiBath conepxxanue
cucTemMa KAaK OTPa)KEHUE DSBOJIIOLMH. TEPMHUHOB U TIOHATUI:
OpPraHUYECKOTo OcCHOBHBIE CHCTEMAaTUYECKUE CUCTEMAaTHKa, UCKYCCTBEHHAs U
mupa (1 u) IpYyIIbl OPTraHU3MOB. €CTEeCTBEHHas Kaccupukarus,

JlemoHcTpanuu: OuHapHas HOMEHKJIATypa,

Tabnuubl U cXemsl: IIPUHLINAI UEPAPXUUHOCTH.

«CoBpeMeHHas cucTeMa XapaxkTepus3oBaTh

OpPraHUYECKOTO MUPa» COBPEMEHHYIO CUCTEMY OpPTaHu-
YECKOro MHpa

15 | DOBosonus OBoronys 4€I0BeKa. PackpeiBaTh conepxanue
YyenoBeKa AHTpONOJIOTHS KaK HAayKa. TEPMUHOB U IIOHATHH:
(aHTpOMOreHe3) Pa3BuTHe npencraBiaeHuii o AHTPOIIOJIOT S, AHTPOIIOTEHE3,
(19) MIPOUCXOXKIACHUH YEIIOBEKA. yenoBek pazymubii (Homo

MeTob1 U3ydeHUs
aHTPOIIOTEHE3a.

CxojicTBa U pa3nuyus yeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE
MOJIOKEHHE YEeTIOBEKa.
JleMoHcTpanuu:

Ilopmpemur: Y. JlapBuH.
Tabauywvl u cxemwvi: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOCHHUS
YeJloBeKa U 4eJI0BEKOOOPa3HBIX
00€3bsH.

ObopyoosaHue: CACTKA WA
M300paKeHUS] KAMEHHBIX
opyauil MEpBOOBITHOTO
YeloBeKa: KaMHU-YOTIEPHI,
pybuna, ckpebdia

sapiens), IPSIMOXOXKAECHUE,
BTOpas CUTHAJIbHAsL CUCTEMA.
[lepeuncnars 3agaun
AHTPOIIOJIOTUH, 3TaIbI
CTaHOBJICHUS U PA3BUTHS
MIPEACTaBICHUH O
IIPOMCXOXKIECHNUN YEII0BEKA.
H3narate OCHOBHBIE
MOJIOKEHUSI TEOPUH

Y. /lapBuHa, KpUTUYECKH
OIICHUBATh HEHAYYHYIO
nH(popMaInIo 0
IIPOUCXOXKIACHUN YEIIOBEKA.
3HaTh CUCTEMATUYECKOE
nosnoxeHue Bujga Homo
sapiens, IEPEUNCIATH €ro
MOp(OJIOT0-aHATOMHYECKUE
MPU3HAKKA PA3HOTO YPOBHS
(Tum, Kjacc, OTpsI u Ip.).
VYcraHaBIMBaTh YEPTHI
CXOJICTBA U Pa3In4Mil UeJT0BEKa
Y )KHBOTHBIX.




OOBSCHATE U OIICHUBATh
3HAUEHUE HAYYHBIX 3HAHUU O
MIPOMCXOXKICHUH YEJIOBEKA IS
MMOHUMAHHUSI MECTA U POJIU
YeJIOBEKa B IPUPOJIE

16 | JABwxymime CHIIBI JBrxyuie cuibl ((haKTophl) PackpsiBath conepxanue
(dbakTopsI) AHTPOIIOTeHE3A. TEPMUHOB U TIOHATHI: (haKTOPBI
antpororeresa (1 1) | HacnencrBeHHass “BMEHUMBOCTh | @aHTPOIIOT€HE3a, TPYNIIOBOE

U €CTECTBEHHBII 0TOOD. COTPYJIHUYECTBO, peyb,
OOmiecTBeHHBIN 00pa3 KHU3HH, OpyAMiiHas AESTEIbHOCTb,
W3rOTOBJICHUE OPYAUM TpyAa, noJuMophu3Mm.
MBIIIJIEHUE, PEYb. XapakTepru30oBaTh ABUXKYIIHE
JleMoHCTpanuu: cutbl ((haKTOpHI)
Tabnuip! u cxeMbl: «CpaBHEHUE | aHTPOIIOrEHE3a:
AHATOMUYECKHUX YEPT CTPOCHHsI | OMOJIOTMYECKHE U COLMaIbHbIE,
YeJI0BEKa U YeJI0BEKOOOPa3HbIX | CpaBHUBATh UX MEXY COOOU
00e3baHY,
«OCcHOBHBIE MecTa
MaJI€OHTOIOTUYECKUX HAXO0JJ0K
MIPEIKOB COBPEMEHHOTO
yenoBeka». O0opynoBaHue:
MYJISDKA
«[IpoucxoxaeHue yenoBeka
(TmaJIeOHTOIOTHYECKHE
HAaXxOJIKH )»

17 | OcHOBHBIE CTaAUH OCHOBHBIE CTaIUM U BETBU PackpeiBath conepxxanue

9BOJIIOLUH
yenoBeka (1 u)

SBOJIIOLIUU YEJIOBEKa:
ABCTPAJIONUTEKH, UenoBek
ymenslii, Yenosek
npAMoXoaamunii, YenoBek
HEaHAEPTAIbCKHUM, HemoBek
pa3yMHBbII COBPEMEHHOT'O THIIA.
Haxonku nckomnaeMpix
OCTaHKOB, BpeMsl
CYILIECTBOBaHMs, 00JIaCTh
pacrpocTpaHeHusi, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HH,
opyausl.

JeMoHCTpauuu:

Tabmuib! u cxembl: «OCHOBHBIE
MeCTa MajJeOHTOJIOTUYECKHUX
HaXOJI0K MPEIKOB
COBPEMEHHOI'0 YEJI0BEKAY,
«/IpeBHENIINE THOAN,
«/IpesHue monn», «Ilepsbie
COBPEMEHHBIE JIFOJIN.
O6opynoBaHue: MyJSKA
«IIpoucxoxaeHne 4YeroBeKa»
(CrocTHI aBCTpANIONUTEKA,
MUTEKaHTpPOIIa, HeaHepTaiblia,
KPOMaHbOHIIA); CIENKU WU
n300pakeHUsT KAMEHHBIX

TEPMUHOB U TIOHSATHA:
aBCTPAJIONUTEK, YEIOBEK
yMeEJIbIH, YeJIOBEK
NPAMOXOJIAIINNA, HEAHAepTAJIEIl,
KPOMaHbOHEI], HEOJIUTUYECKAas
peBOIIOLIMSL, TEPBOOBITHOE
UCKYCCTBO.

XapakTepus3oBaTh U
CpaBHUBATbh MEX]y cO00i
OCHOBHBIE CTaJMH SBOJIIOLINH
YeJI0BEeKa: XPOHOJIOIHYECKHM
BO3pACT, apeas
pacrpocTpaHeHus, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 )KM3HU

U Opyaus Tpyna




opyauii IEpBOOBITHOTO
YeloBeKa: KaMHU-YOITIEPHI,
pybuna, ckpebia

18 | Yenoseueckue pacel | Yenoeueckue pacsl. OcHOBHBIE | PackpbIBaTh copepkaHue
U IPUPOJIHBIE OoJbIIIME pachl: €BPOIICOUIHASL | TEPMUHOB U MOHATHUH: PACHI,
ajanrauuu (eBpasuiickas), HErpo- pacoreHes, coluan-JapBUHU3M,
yenoBeka (1 1) aBCTPAJIOUIHAS pacu3M, METHCALUA.
(3xBaTOpHAaNbHA), XapakTepus3oBaTh U
MOHIOJIOUAHAA (a3MaTCKO- CPaBHMBATh IIPEACTABUTEIICH
aMEepUKaHCKas). YeJI0BEYECKUX pac, PaCKpbIBaTh
YepTbl NpUCIIOCOOIEHHOCTH IIPUYUHBI 1 MEXAHU3MBI
IIPE/ICTaBUTENIEH YEIOBEUECKMX | pacoreHesa, IepeuncisaTh U
pac K yCJIOBHAM IPUBOJUTH IIPUMEPHI
cyuiectBoBanus. EquHcTBO MIPUCIIOCOOJICHHOCTH YeI0BEKa
yesloBevyeckux pac. Kpuruka K YCIIOBHUSIM CpPE€Jibl, IPUMEPBI
COLIMAJIbHOTO JapBUHU3MA U PUCTIOCOOUTENHFHOTO 3HAUCHUS
pacuzMa. pPacoBBIX ITPU3HAKOB.
JleMmoHcTpanuu: Jloka3pIBaTh €IMHCTBO BHJIA
Tabnuubl U cXemsl: Homo sapiens, HayuHy0
«YenoBeueckue pachbh» HECOCTOSITENIbHOCTh PAaCOBBIX
TEOpUH, UJIeH COLIUATIBHOTO
JTapBMHM3MA U pacu3Ma
TEMA 3. OPTAHU3MBbI U OKPYXKAIOIIAA CPEIA 5 Y)
19 | Dkonorus Kak OKoJjorus Kak Hayka. 3afgaud U | PackpeiBaTh cosepkanue
Hayka (1 1) paszzesnbl 3KoJa0ruu. Meronabl TEPMHUHOB U TIOHATUI:
9KOJIOTMYECKUX UCCIEAOBAHUNA. | SKOJIOTHS, [10JIEBbIE
DKOJIOTHYecKOe MUPOBO33pEHHE | HAOIIOACHUS, SKCIIEPUMEHTHI,
COBPEMEHHOI0 YEJIOBEKA. MOHHUTOPUHT OKpY’Karolen
JleMoHCcTpanuu: Cpelbl, MOJIETMPOBAHUE,
[optpetsr: A. I'ym60nbaT, K. ®. | 5K0N0OrHUECKOE
Pynbe, D. I'ekkenb. Tabmuipl 1 | MUPOBO33PEHUE.
CXEMBI: KapTa [lepeuncnsts 3a1a4u 3KOJIOTUH,
«I[Ipupoansie 30HBI 3eMIIN» e€ paszienbl U CBSI3U C IPYrUMHU
HayKaMmH.
XapakTepru30BaTh METOIbI
JKOJIOTHYECKHUX HUCCIEA0BAHUN
20 | Cpenbl obutanust u | Cpenbl 0OUTaHHS OPraHU3MOB: PackpeiBaTh conepxanue

IKOJIOTUYECKHE
¢axTopsl (1 1)

BOJIHAsI, HA3€MHO-BO3/TYIITHAS,
MOYBEHHAsA, BHYTPH-
OpraHU3MEHHasl.
DKkonoruveckue (pakTopsl.
Knaccudukanms 3K010ruaeckux
(akTOpOB: AOMOTHUYECKHE,
OMOTHYECKHE M AaHTPOTIOTEHHEIE.
JleficTBHE DKOJOTHYECKUX
(hakTOpOB HA OPTAaHU3MBI.
JeMoHCcTpanuu:

Tabmuie! u cxemsl: «Cpess
00UTaHUSI OPTaHU3MOBY

TEPMUHOB U NIOHATHUI: Cpelia
0o0UTaHUs, SKOJIOTUIECKHE
(haxTophl, OMOTOTHYECKUN
ONTUMYM, OTPAaHUYHBAIOIIHIA
(umuTHpYIOUIMit) hakTop.
XapakTepu3oBaTh YCIOBUS
cpen oOuTaHusl OpraHU3MOB;
KJIacCUPUIIUPOBATH U
XapaKTepu30BaTh
IKOJIOTHYECKUEe (haKTOPBHI:
abnoTHYeCKue, OMOTHICCKHE 1
AHTPOTIOTEHHBIE.

OnuceIBaTh JEUCTBUE
IKOJIOTHYECKUX (PaKTOPOB Ha
OpPTaHHW3MBI.




XapakTepru30BaTh 0COOCHHOCTH
CTPOCHHUS H
KU3HEJCATCIIbHOCTH PAaCTCHUM
Y )KUBOTHBIX Pa3HBIX CPeJI
o0uTaHuA

21 | AbuoTtnueckue AbuoTtnueckue (akropsl: cBeT, | PackpsiBaTh comepikaHue
¢baxTopsl (1 u) TeMIIepaTypa, BIaXKHOCTb. TEPMUHOB U TIOHATHH:
doronepuoansm. abuotnyeckue HakTopsl,
[IpucnocobneHns opranu3MoB K | hoTonepuousm,
JeHCTBUIO aOMOTUYECKHIX OMOJIOTUYECKHE PUTMBI.
(hakTopoB. buonornyeckue AHanu3upoBaTh ACHCTBUE
PHUTMBI. CBETa, TEMIIEPATYPHI,
JleMoHCTpauuu: BJIAYKHOCTH Ha OPTaHU3MBbI U
TaOnuibl U CXEMBI: MPUBOANUTH TPUMEPHI
«DoTONEepHOAU3IM. IPUCTIOCOOIEHHOCTH
JIaGopaTopHbIe U TpaKTUYECKUEe | opranu3MoB. [IpoBoauTh
paboThI: OuoJornuecKre HaOtoIeHUS U
JlaGoparopHas padora Ne 3. o(opMIIATH pe3ynbTaThI
«Mopdoomnoruueckue IPOBEIEHHBIX HAOIIOJCHUN
0COOEHHOCTH pacTeHU U3
pa3HbIX MECT OOUTAHUSD.
JlaboparopHuas pabota Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
22 | buotuueckue buotnueckue dakropsl. Buabt PackpbiBaTh cozepkaHue
daxropsl (1 1) OMOTUYECKUX B3aUMOJECHCTBUI: | TEPMUHOB U MOHSATHUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, O6uoTnueckue GpakTopsl,
cuMOM03 1 ero GOpMmEI. XHUITHIYECTBO, MAPA3UTU3M,
[Tapazutusm, koonepanus, KOHKYPEHLIUs, MyTYaJIu3M,
MYTYyaJn3M, KOMMEHCAIH3M CUMOMO03, KOMMEHCAIIU3M,
(KBapTUPAHCTBO, HaxJ1eOHMYECTBO,
HaxJeOHNYECTBO). AMEHCAIN3M, | KBAPTUPAHCTBO, AMEHCAIIH3M,
HEUTpanu3M. 3Ha4CHHE HEUTPaJIU3M.
OMOTHYECKUX B3aUMOJCHCTBUI | XapaKTepu30BaTh OMOTUYECKHE
JUIsl CYIIECTBOBAHMS (akTOpBI U BUIBI
OpPTaHU3MOB B ITPHPOTHBIX B3aMMOOTHOIICHUN MEXKIY
cooO1iecTBax. OpraHu3MaMu; IPUBOIUTh
JlemoHcTpanuu: MIpUMEpPHI B3aUMHOMN
TaGnuue! u cxemsl: «Ilumesble | mpUCIOCOOIEHHOCTH
(201703 OpraHU3MOB.
CpaBHMBATh MeXIy COO0H
BUIbI OMOTHYECKHAX
B3aUMOJCICTBUN OPraHU3MOB
23 | DKOJOTHYECKHE DKoJIoTHYEeCKHe PackpsiBaTh comepkaHue
XapaKTEPUCTHKHI XapaKTEPUCTHKH MOMYIISALINY. TEPMUHOB U TIOHSATHIA:

BHU/1Aa U MOIMYyJIALNA

(1)

OcHOBHBIE TTIOKa3aTen
MOIYJISIUN: YUCIIEHHOCTD,
IJIOTHOCTh, POKIAEMOCTb,
CMEpPTHOCTb, IPUPOCT,
Murpanus. JluHamuka
YUCJIEHHOCTH TOMYJISIUUA U €€
peryJIsius.

MOMYJISIIHS, YACIEHHOCTb,
IJIOTHOCTb, POXKAAEMOCTD,
CMEpPTHOCTb, IPUPOCT,
MUTpalys, AMHaAMUKa
YUCJIEHHOCTHU MOIMYJISIIIUH.
XapakTepru30BaTh OCHOBHBIE
MIOKA3aTeN U HKOJOTHUYECKYIO




JleMoHcTpanuu:

TaGnuIIel U CXEMBI:
«JTonymnsiuny,
«3aKOHOMEPHOCTH pOCTa
YHCIIEHHOCTHU MOIMYJISLNH
UHPY30pUU-TY(DEITBKI.
JlaGopaTopHble U MPaKTUUYECKHE
paboThI:

[TpakTrueckas padota Ne 2.
«[Toxcuér mioTHOCTH
MOMYJISILIUI pa3HbIX BUJOB
pacTeHun»

CTPYKTYpY MOMYJISIUU;
OIHMCHIBATH MEXAHU3MBI
PEryJSIIMYA YUCIEHHOCTH
MOMYJIALIUI

TEMA 4. COOb

IMECTBA U OKOJOI'MYECKHE CUCTEMBLI (9 9)

24 | CoobmecTBa Coo011ecTBO OPraHU3MOB — PackpeiBaTh conepxanue
opranu3mos (1 u) ouoneHo3. CTpyKTypsl TEPMHUHOB U TIOHSATHUH:
OHOIIeHO03a: BUIOBA, OHOIIEHO03, DKOCHUCTEMA,
MIPOCTPAHCTBEHHAS, OHOreoLeHo03, BU/IbI-
Tpoduueckas (muieBas). Buapl- | JOMHHAHTBI, YKOJIOTHYECKAs
JIOMUHAHTBI. HUIIIA.
Cesi3u B OHOIIEHO3E. Xapaktepu3oBaTh OMOLIEHO3
JleMoHCTpanuu: (coo011ecTBO), €r0 BUIOBYIO,
TaOmuis! u cxemsl: «llumessle | IPOCTPaHCTBEHHYIO U
uenu», «buolenos: cocras u TPOQUUECKYIO CTPYKTYPBHI.
CTPYKTYpay. OOBACHATH POJIb KOMIIOHEHTOB
O6opynoBaHue: MOJEIb- OuoLeH03a B MOICPKAHUH €T0
anmumkanys « Tunuaaee CTPYKTYPBI H CYIIECTBOBAHUS
OuoLeHo03b»; repbapuii «PacTu- | Ha onpenenéHHON TEPPUTOPHH.
TEJIBLHBIE COOOIIECTBAY; KOJI- OO0BACHITE OMOTOTMUECKUHI
nekuus «buorneno3» CMBICH SIPYCHOCTH M TUCTOBOM
MO3auKH.
CpaBHUBATh KOMIIOHEHTHI
OMOIICHO30B, UX BUJIOBYIO,
MPOCTPAHCTBEHHYIO U
TPO(UUYECKYIO CTPYKTYPHI,
CBSI3M MEXKY OpraHu3MaMu
25- | DKOCUCTEMBI U DKOJIOTUYECKHE CHUCTEMBI PackpsiBath conepxanue
26 | 3akoHOMepHOCTH uX | (3kocuctemsl). [ToHsTHE 00 TEPMUHOB U TTOHATHI:

cyliecTBoBaHUs (2

4)

OKOCHUCTEME U OMOTCOIICHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTHI
9KOCUCTEMBI: TIPOAYICHTBI,
KOHCYMEHTBI, PETYIIEHTHI.
Kpyrosopor BemecTsB 1 HOTOK
SHEPTHUH B DKOCUCTEME.
Tpoduueckue (nuuieBsie)
YPOBHU 3KocUCTeMBI. [lumieBbie
neru 1 cetr. OCHOBHEIC
MOKa3aTeJIM YKOCUCTEMBI:
Oomomacca, MpOTyKIIHS.
DKOJOTUYECKHE MUPAMHU/IBI:
MIPOTYKITHH, YUCIICHHOCTH,
ouomaccel. CBoiicTBa

DKOCHCTEMA, OMOTE€OIEHO3,
MPOIYIEHThI, KOHCYMEHTHI,
peAyLEHTHI, TPOPUUECKHE
YPOBHH, MHUIIEBast IIETh U CETh,
9KOJIOTHYECKHE TTHPAMH/IBI,
O6uomacca, NpoayKIHus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA
9KOCHUCTEMBI (€€ CITOCOOHOCTh K
JUTUTETTHHOMY
CaMOTIOIJIEP>KAHUIO,
OTHOCHUTEIIbHO 3aMKHYTHII
KPYTOBOPOT BEIIIECTB,
HEOOXOAUMOCTh ITIOTOKA
SHEPTUN).




3KOCUCTEM: YCTOMYMBOCTb,
CaMOpETYJISIIHNS, Pa3BUTHE.
Cykueccus.

JeMoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B.
H. Cyxaués.

TaOnuis! U CXeMBI:
«[IpupoaHbie COOOIIECTBAY,
«enu nutaHus,
«DKOJIOTUYECKAsT TUPAMH/IA)»

CpaBHuBaTh NacTOUIIHBIC U
JETPUTHBIC MTUIICBBIC TICTIH,
TpouyecKue ypoBHH
9KOCUCTEMBI.

Paznuyats nupamubl
MPOYKITUH, TUPAMHUIBI
YUCIIEHHOCTH U TUPaMU/IbI
OroMacchl.

CocTaBnsTh LU U CeTU
MUTaHUS.

[TepeuncnsaTs cBOMCTBA
3KOCHUCTEM: YCTOMYHUBOCTb,
caMoperyJisius, pa3BuTue
(cykueccus).

OnuceiBaTh MEXaHU3M
NoJJIepKaHusl PaBHOBECHS B
JKOCHCTEMAX.
XapakTepru3oBaTh CYKLECCHH,
BBISIBJISITH IPUYIMHBI M 00IIHE
3aKOHOMEPHOCTH CMEHBI
9KOCUCTEM

27 | [Ipuponnsie [IpupoIHBIE 3KOCUCTEMBI. PackpsiBath conepxanue
skocuctemsl (1 1) DKOCHUCTEMBI PEK U 03EP. TEPMUHOB U NOHITHUI: BOJHbBIE

DKocucTeMa XBOMHOI'O HIIN 9KOCHCTEMBI, OMOT€OIICHO3EI,
LIMPOKOJIMCTBEHHOTO JIeca. (bUTOMIIAHKTOH, 300TJIaHKTOH,
JlemoHcTpauuu: OeHToc, rymyc.
TaOnuIs! U CXEMBI: [IpuBOUTE IPUMEPHI
«Qxocucrema IPUPOJIHBIX SIKOCUCTEM CBOEH
UIMPOKOJINCTBEHHOTO JIECA, MECTHOCTH.
«DQKocucTeMa XBOMHOro Jieca», | CpaBHUBaTh Ha3eMHBIE U
«buoneHo3 Bonoémar. BOJIHBIE DKOCUCTEMBI;
O6opynoBanue: repobapun u OpraHU3MBbI, 00pa3yroue
KOJUIEKIIUM PaCTEHUN U pas3Hble TpouYecKre ypOBHU
KUBOTHBIX, TPUHAJICKAIINX K
Pa3HBIM 2KOJIOTUYECKUM
rpynnaM OAHOro BUJa

28 | AHTpomnOreHHbIe AHTpPOIIOT€HHBIE YKOCUCTEMBI. PackpeiBaTh conepxanue

skocuctemsl (1 1)

ATPO3KOCHCTEMBI.
YpOoakocucTeMBI.
buonornueckoe n
XO03SIICTBEHHOE 3HAYCHHE
arpodKOCHCTEM U
ypOOIKOCUCTEM.
buopasznoobpasue kak gpaktop
YCTOWYUBOCTU HKOCUCTEM.
CoxpaHeHne OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.
JleMoHcTpanuu:

TaOnuIIel U CXEMBI:
«ATpOLIEHO3».
O6opynoBaHue: KOJUIEKITUS

TEPMUHOB U NTOHATHMH:
aHTPOTIOTEHHAs SKOCUCTEMA,
arpodKOCHCTEMA,
ypbosKocucTema,
O6uopazHooOpasue.
XapakTepus3oBaTh
arpodKOCHCTEMBI H
ypOOIKOCUCTEMBI, 0COOCHHOCTH
WX CYIIECTBOBAHUS.
[TpuBOIUTE pUMEPHI
AQHTPOTIOTEHHBIX 3KOCHUCTEM
CBOEH MECTHOCTH, OTHCHIBATH
HMX BHUJIOBOI COCTaB U

CTPYKTYpY.




«Bpenurenu BaKHEHUIINX
CENIbCKOXO35MCTBEHHBIX KYJIb-

Typ»

CpaBHUBaTH COCTaB U
CTPYKTYPY MPUPOTHBIX
9KOCHCTEM U arpOdIKOCHCTEM,
arpo’KOCHUCTEM U
ypOOIKOCUCTEM

29 | buocdepa — Yuenne B. 1. Bepraackoro o PackpeiBaTh copepxanme
rio0anbHas ouocdepe. ['paHHIlbI, COCTaB U | TEPMUHOB U TIOHSTHIA:
9KOCHCTEMA 3eMJIU | CTpyKTypa ouocdepsl. XKusoe ounocgepa, KUBOE BEIIECTBO,
(19) BEILIECTBO U €r0 () YHKIIUH. JTUHAMHUYECKOE PaBHOBECHE.

Ocobennoctu 6mochepsl Kak OnenuBath BKIaa B. U.
r7100aTbHOM SKOCHCTEMBI. Bepnaackoro B co3nanue
JlnHaMuUeCcKOoe paBHOBECHUE H yuaeHus o buocdepe.
oOpaTHas cBs3b B Onocdepe. XapakTepru3oBaTh COCTaB
JleMoHcTpanuu: o6uocdepsl, PyHKIUHU KUBOTO
[Toptpetsr: B. U. BepHaackuid. BelecTBa ouocdepsl 1
Tabnuibl u cxemsl: «O01Ias onpenenaTh (Ha KapTe) o0nactu
CTpYKTypa 6uochepbi», €ro HauOOJIBIIIETO
«PacmpocTpaHeHHE KU3HU B pacmipocTpaHe- HHsI.
ouocdepe», «O30HOBHIN Skpan | [IpuBOAMTE IPUMEPHI
ouocheps» IPOSIBICHUS PYHKIUI KUBOTO
BelecTBa Onochepsl,
OMOTreOXMMHYECKOM
JeSITeJIbHOCTH YEIJIOBEKA.
[Tepeuncnars 0cobeHHOCTH
Oouocdepsl Kak TI100aTbHON
9KOCUCTEMBI 3€MJIIU

30 | 3akoHOMEpHOCTH KpyroBopoTsI BemecTs u PackpbiBaTh comepkanue
CYIIECTBOBAHHS OMOTCOXMMHUYCCKHE ITUKITBI TEPMHHOB U TIOHSATHH:
ouochepsi (1 9) AJIEMEHTOB (YTJIepoja, a30Ta). [EJIOCTHOCTH Ouochepsl,

30HaIbHOCTH OUOC(EPHI. KpyroBOpOT BEIECTB,
OcHoBHBIE OMOMBI CYIIIH. OMOTCOXMMHYECKUE ITUKIIBI
JleMoHCTpanuu: 9JIEMEHTOB, 30HAIBHOCTD
TabGnuIre! U cXeMBbI: ouocepsl, OUOMBI.
«KpyroBoport yriepoaa B OnuceIBaTh KPYroBOPOT
ouochepe», BEIIECTB, OMOT€OXUMUYECKHE
«KpyroBopoT a3oTa B mpupoje» | IUKJIBI a30Ta U yriiepoaa B
ouocdepe.
OOBSACHATH IPUUUHY
30HAJILHOCTHU Onocdepsl.
[Tepeuncnars u
XapaKTepU30BaTh OCHOBHbBIC
OHOMBI cymu 3emiin
31 | YenoBedecTBO B UYenoBeuecTBO B Ouochepe PackpsiBath conepxkanue

ouocdepe zemn (1

4)

3emisid. AHTPOTIOT€HHbIE
M3MeHeHus B onocdepe.
['mobGanbpHBIE SKONIOrHUECKHE
poOIEMBI.

JleMoHcTpanuu:

TaOnuIIel U CXEMBI:
«[IpumMepHbIE aHTPOTIOTCHHBIE
BO3JICHCTBUS HA IPUPOAYY,

TEPMUHOB U NTOHATHI:
aHTPOIIOTeHHbIE U3MEHEHUS,
JKOJIOTHYECKHM KPU3HC,
rio0anbHbIe TPOOIEMBI.
XapaktepuzoBaTh OrochepHyto
ponb yenoBeka. [IpuBoauTtsb
MPUMEPHI aHTPOTIOT€HHBIX
U3MeHeHul B onocdepe.




«BaxHennme NCTOYHUKHU
3arpsi3HEHUS BO3AyXa U
TPYHTOBBIX BOa», «[louBa —
Ba)KHEMIIAsA COCTABJISIOLIAS
ouocdepsb», «DakTopbI
Jerpaialliy IOYBy,
«ITapHuKOBBII 2P heKT,
«DaKTOpPHI paTUOAKTHBHOTO
3arpsi3HEHUsT OMochephI»;
Kpacnas knura PO,
M300paKEeHUST OXPAHIEMbIX
BHJIOB PACTCHHI U KUBOTHBIX

OneHuBaTh NOCIEACTBUSA
3arpsA3HEHUS BO3YyIL- HOM,
BOJIHOW Cpeibl, U3MEHEHMUSI
KJIMMAaTa, COKpalleHus
OropazHooOpa3usl.
DopMyIMpOBaTh COOCTBEHHYIO
HO3ULIMIO IO OTHOLIEHHUIO K
r7100abHBIM U PErHOHATIBHBIM
9KOJIOTUYECKUM TpoliieMam,
apryMEeHTHPOBATH CBOIO TOUKY
3peHMsL.

Ha3zbiBaTh IpUYMHBI IOSIBIEHUS
IPUPOAOOXPAHHON ITUKH,
pacKpbIBaTh 3HAUECHUE
nporpecca Juist IpeoAoIeHus
9KOJIOTMYECKOT0 Kpu3uca

32 | CocymectBoBanue | CocyliecTBOBaHUE TIPUPOJIBI U PackpbiBaTh comepkanue
IPUPOJIBI U yenoBeyecTBa. CoxpaHeHHe TEPMHHOB U TIOHSATHH:
yenoBeuecTBa (1 4) | OmopasHOoOOpa3us Kak OCHOBA paIMoHaIbHOE

yCcTOMYMBOCTH Onochepsl. PUPOIONOIB30BAHNE,
OcHoBa paroHaIbLHOTO YCTOMYUBOE Pa3BUTHUE,
YIIPABJICHUS PUPOTHBIMU KODBOJTIOIIHSI.
pecypcamMu M UX UCIOJIb30BaHuE. | XapaKTepu30BaTh
JlocTkeHust OMOJIOTHH M 0Xpa- | PalMOHAIBHOE HCIIOJIb30BaHHE
Ha MPHUPOJIBL. HPUPOIHBIX PECYPCOB;
JleMoHCTpanuu: OCHOBHBIE TTOJIOKEHUS
Tabnuuet u cxembl: «buocdepa | KOHIETIIUK YCTOHYUBOTO
1 YEJIOBEK» pa3BHUTHS

33- | [loBTOpeHnue u

34 | 3akperuieHHe

Matepuana (24)




