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Pabouast mporpamma ydeOHOTO TIpeameTa «buoyorus» Ha ypOBHE CpeaHEro oO0IIero
00pa30BaHUsl COCTABJICHA HAa OCHOBE INMPHUMEPHON pabodyell mporpamMmbl y4eOHOTO IMpeaMera
«buonorusy, TpedoBanwmii k pezynbratam ocBoeHus OOIT COO, npeacrasiennsix B PI'OC COO,
a Taxoke denepanbHON MPOrpaMMbl BOCIIMTAHUS U MTOAJIEKUT HEITOCPEICTBEHHOMY IIPUMEHEHUIO
npu peanuzanuu ooszarenbHor yactu OOIT COO.

1 IlosicHuTebLHas 3aMUCKA

1.1 O6masi xapakTepucTHKA y4eOHOro npeamera «buogorus»

YueOnbIi ipeamet «bronorus» B cpeHeM 001eM 00pa30BaHIK 3aHUMAET BAXKHOE MECTO.
On obecnieunBaet (GpopmMupoBaHUE y 0OYJAOIIUXCS MPEACTABICHUN O HAYYHON KapTHHE MHPA;
pacumpsieT U 0000IaeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIMYUTEIHHBIX MPU3HAKAX — YPOBHEBOI
OpTaHM3allMi W DHBOJIOLNUU; CO3MAET YCIOBHS [UIS: TO3HAHUS 3aKOHOB JKUBOW TPUPOJIBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3J0POBOTO M 0€30MacHOro obpasa
YKU3HU, IKOJIOTUICCKOTO MBIIIJICHHS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJC U YCTIOBEKY.

Bosbmoe 3HaueHue yueOHBIM npeamer «buosOrHsS» HMMEET TaKkKe JUIsl PelICHUs
BOCIIUTATEIBHBIX W PAa3BHBAIOIIMX 33Jad CpPEAHEro oO0IIero oOpa3oBaHUs, COLMATH3ALNN
oOyuaromuxcs. M3ydeHue Ouwosnoruu  obOecrieumBaeT  ycjaoBUs Uil (OPMHPOBAHUS
WHTEJICKTYaTbHBIX, KOMMYHHUKAIIMOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, JICTCTHUYECKOU
KYJBTYPBI, CIIOCOOCTBYET MHTErpaIlii OMOJOTHYSCKUX 3HAHUH C TPEACTABICHUSMHU U3 JPYTUX
y4eOHBIX TPEIMETOB, B YaCTHOCTH, (PU3WKH, XUMHH U Teorpaduu. Ha3BaHHBIE MOJOXKEHUS O
npeHa3HauYeHUH y4eOHOTro MmpeaMeTa

«buonorus» COCTaBUIM OCHOBY JUIS OINpPEJACICHUS IOAXO0JOB K OTOOpY U
CTPYKTYPUPOBAHUIO €0 COJICPIKAHHMSI, IPEIACTABICHHOTO B JAHHOM MpOrpamMmme.

OTt60p comepkanus yaeOHOro npenaMera «brosiorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
HO3UIIUK KYJIBTYpPOCOOOPA3HOTO MOAX0JIa, B COOTBETCTBHHM C KOTOPHIM OOYYAIOIIHECs JOJKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYUMBIC JUISI (POPMHUPOBAHHS OOIICH KYJIBTYPHI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYKaIOlIeH MNPUPOAHON cpeae, BOCTpEOOBAHHBIE B
MOBCETHEBHOM KU3HHU M MPAKTUYECKON aAesTenbHOCTH. (Oco00€ MECT B ATOM CHCTEME 3HAHUN
3aHMMAIOT OJJIEMEHTHl  COJAEP)KAHMS,  KOTOpbIE CIYyXaT OCHOBOW Mg (OpMUPOBAHUS
MPEJICTABIICHHA O COBPEMEHHOH eCTECTBCHHO-HAyYHOW KapTHHE MHpa W I[EHHOCTHBIX
OpHEHTAIUIX JUYHOCTH, CHOCOOCTBYIONINX T'yMaHU3AIMHU OMOJIOTUYECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKAaHUSA YU4eOHOTO Marepuaia B MPOTpaMMe OCYHIECTBICHO C
y4ETOM TMPHOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIIBHBIX OCOOCHHOCTSX JKUBOU TIPHPOJIBI,
0 €€ ypOBHEBOIl OpraHu3alMyd W HBOJIONMU. B COOTBETCTBUU C 3TUM B CTPYKTYpe Yy4eOHOTO
npeamera «bHOTOTHsY BBIIEICHBI CIEAYIOINE COepKaTeIbHbIe JIMHUHU: «BHONIOTHs KaK HayKa.
MeTtopl HayyHOTO TO3HAHUS», «KIieTka Kak OMOJIOTHYecKas CHUCTEMay,

«OpraHmu3M Kak Ouosiorudeckas cucremay, «CrucreMa U MHOTOOOpa3ne OpraHHYECKOTO
MUPa», «IBONIOIUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

1.2 HEJA U3YYEHUSA YYEBHOI'O ITPEJIMETA «bUOJOI'US1»
Henbp m3ydenus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJCHHE
00y4JalImMMUCA 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOW OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra M MPUOOpPETeHNUE YMEHUN MCTIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICHCTBUH B
OTHOIICHUH 00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX JKU3HEHHBIX MTPOOIIEM.
e JlocTmkeHHne 1enu W3ydeHUs ydeOHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00eCreunBaeTCs PelIeHueM CIIeAYIOIMUX 3a4ay:
® OCBOCHHE OOYYAIONIUMHUCA CHUCTEMBl 3HAHHK O OHOJOTHMYECKHX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IPABUIIAX, CIIYKALIUX OCHOBOU
U1t (GOPMUPOBAHUS TPEJCTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHPA; O
METO/IaX HAyYHOTO MO3HAHUS; CTPOCHUH, MHOTOO0Pa3uu U 0COOCHHOCTSIX JKUBBIX



CHCTEM PA3HOI'0 YPOBHS OPraHU3alMK; BBIAAIOIINXCS OTKPBITUSAX M COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTHH;

e (opmupoBaHHe Yy OOY4YaIOUIMXCS IIO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B INpOLIECCEe aHAIW3a JAHHBIX O IYTSIX Pa3BUTHUS B
OMOJIOTMU Hay4yHBIX B3IVISJIOB, UAEH M MOAXOAOB K HM3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OpraHU3alLUN;

® CTaHOBJIEHHE Yy OOydJalommxcs oOwmed  KyabTypbl, (QYHKIHOHAIBHOMN
I'PaMOTHOCTH, Pa3BUTUE YMEHHH OOBACHATH U OLIEHUBATD SIBJICHUS OKPYXKAIOIIEro
MHUpa XUBOW HpPHUPOABI Ha OCHOBAaHUM 3HAHMM M OIBITA, IOJYYEHHBIX IpU
M3y4eHUH OMOJIOTuy;

e (opmupoBaHue y OOyyarOIIMXCsl YMEHMH WIIIOCTPUPOBAaTh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUKA B MPAKTUYECKON JEATENIbHOCTH YEIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOHMOTEXHOJIOT Ui,

e BOCNUTaHHE YOSKIAEHHOCTHM B BO3MOYKHOCTH II03HAHMSI YEJIOBEKOM >KMBOH
MPUPOJIbI, HEOOXOJUMOCTH OEpEKHOTO OTHOLIEHUS K HeH, CcoOIoaeHus
TUYECKUX HOPM IIPU MIPOBEAECHUHU OMOJIOTHUECKUX UCCIIE0BaHMIA;

® O0CO3HaHHE LEHHOCTH OHOJOIMYECKUX 3HAHUM [ TOBBILEHUS YPOBHS
HKOJIOTHYECKOH KYIBTYPHI, 151 JOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

® [IpUMEHEHHE NMPUOOPETEHHBIX 3HAHUN M YMEHHUH B IOBCEIHEBHOM JKU3HU IS
OLIEHKU IOCJEJICTBUI CBOEH MAEATENIbHOCTH IO OTHOIIEHUIO K OKpPY)KarolLleH
cpene, COOCTBEHHOMY 3/I0pOBBbIO; OOOCHOBaHHME U  COOJIIOZCHHE Mep
PO UIAKTUKH 3a00JICBaHU.

1.3 MECTO YYEBHOI'O ITIPEJMETA «bBUOJIOI'US» B YYEBHOM
IIJIAHE

B cucteme cpennero obuiero oopazoBanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE,
SBISIETCS  O0s3aTENbHBIM ~ YYEOHBIM  MPEIMETOM, BXOJSIIMM B  COCTaB MPEIMETHOM
oOpa3oBatenpHON 00Onactu «EctecTBeHHble Hayku». OOmiee uncino yacoB — 68 uacos: B 10
kiacce — 34 gacoB (1 yac B Henenio), B 11 xmacce — 34 yacoB (1 yac B Heztemio).

IIpenycMOTpeHHBIH MpH 3TOM pe3epB CBOOOJHOIO y4yeOHOrOo BPEMEHH PEKOMEHyeTCs
UCTIOJIB30BAaTh JIJIsl IOBTOPEHUS M 3aKPEIUICHUS] MaTeprala, a Takxke peqIieKCchu.

2 COIEPKAHUE YYEBHOI'O IIPEJMETA «BHOJIOT US»
2.1 10 KJIACC

Tema 1. buoJsiorust Kak HayKa

buonorus kak Hayka. CBsi3b OMOJIOTHUM C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiiocopuei, 3TUKOW, ICTETUKOW W mpaBoMm. Pons Ouonoruu B
(GbopMHpPOBaHNN COBPEMEHHON Hay4HOH KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTo/ b1 TO3HaHUS )KMUBOW MIPUPOIBI (Ha0II0IeHNE, SKCIIEPUMEHT, ONTUCaHKEe, U3MEpPEHHE,
KJaccu(uKanus, MOICIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JeMoHcTpanmu:

IToprpersr: Y. Hdapsun, I Menaens, H. K. Komabnos, Ix. Yorcon u @. Kpuxk.

Tabmuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON TPUPOJIBI».

JIaGopaTopHble U MPAaKTUYECKUE pabOTHI:

[IpakTnueckast pabora Ne 1. «Vcmonb30BaHHE pa3IMYHBIX METOJOB INPU H3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA
XKusbie cuctembl (OmocHcTEeMbl) Kak HpeaMeT u3ydeHusi Ouosoruu. OTiHuYMe >KUBBIX



CHCTEM OT HEOPTaHMUECKOM MPUPOBI.
CpoiicTBa OMOcHMCTEeM W UX pa3HooOpa3ue. YPOBHH  OpPraHM3alUU OHOCHCTEM:

MOJIEKYJISIPHBIA,  OpPraHOMAHO-KJIETOYHBIM,  OpPraHW3MEHHBIH,  MOIYJALUOHHO-BUOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKU), OMOC(hEPHBIH.
JleMoHcTpanuu:

TaOmuipl 1 cxembl: «OCHOBHbBIE TNPU3HAKU KU3HU», «YPOBHU OpraHU3alMM KUBOU
IIPUPOIBI».
O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHnUYeCKHUil COCTAB U CTPOEHUE KJIETKH

XHWMHUYECKUH COCTaB KIETKH. XUMUYECKUE JIEMEHTBI: MAKPO3JIEMEHThI, MUKPOIJIEMEHTBHI.
Bojna n MuHepanbHbIE BEILIECTBA.

@yHKIMK BOABI U MUHEPAIbHBIX BellecTB B KieTke. llomnep:kanue OCMOTHYECKOTO
OasaHca.

benku. CocraB u ctpoenne 0e1KoB. AMUHOKHCIOTH — MOHOMEpHI 6enkoB. HezamMeHnnmebie
U 3aMEHUMbIE AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIIMN OSITKOB.

®epMeHThl — OuoNOrHuecKre KaranuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIM LEHTD,
cyocrpatHas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otiawmuust  (GepMeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrieBoabl: MOHOCaXapu bl (TIIF0K03a, pud03a U Ie30KCHPH003a), Tucaxapuiasl (caxaposa,
JIaKTO3a) W TMOJMcaxapuibl (Kpaxman, TJIHKOTeH, Meiloio3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepounbl. [ 'mapodribHO-THAPOPOOHBIS
cBoiicTBa. buonormueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIUIOB KaK
HMCTOYHHKOB SHEPTUU.

Hyxnennossie kucnotsl: JJHK u PHK. Hykiieotu sl — MOHOMEPBI HYKJIIEHHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne um ynkuun PHK. Bugst PHK. AT®: crpoenue u
dbyakuuu. [utomoruss — Hayka o kierke. Kierounas Teopusi — npumMep B3auMOJICUCTBUS Ueh
¥ (aKTOB B HAYYHOM ITO3HAHUU. MEeTO/Ibl N3YUEHUs! KIIETKH.

Krnetka kak nenoctHas xuBas cuctema. OOuye Npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oenka.

Tunsl KIETOK: »3yKkapuoTHueckas U mpokapuoTuueckas. (OCOOEHHOCTH CTPOECHUS
npokapuoTuyeckoit kineTku. Kinerounas crenka 6akrepuit. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TTTMKOKAIUKC, UX (DYHKIIMH.
[Mnazmatuueckass memOpaHa, €€ cBoiictBa W ¢yHKuuu. lluromnasma u €€ OpraHoupb.
OnnomemOpanHble opranonasl kiaetku: JI1C, anmapat ['onbaku, nmu3ocomsl. [lonyaBTOHOMHBIE
OpraHOUIbl KJIETKH: MUTOXOHAPUH, TTacTU L. [IporicxoxkieHne MUTOXOHIPUH U miacTua. Bus
wiactua. HemeMOpaHHbIE OpraHOMABI KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUUKH, KTYyTUKU. DyHKINN OpraHOUA0B KJIETKU. BKitoueHus.

Snpo — perynsaTopHblil IeHTp KiaeTku. CTpoeHue siipa: siiepHas 000104k, Kapuoriazma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JleMoHCTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. IlIneiinen, P. Bupxos, /[x. Yorcon, ©.
Kpuk, M. VYunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHrie XUMHYECKHX JJIEMEHTOB B HEXKHBOH MPUPOJILY,
«Pacnpenenenre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuupr 1 cxembl: «l[lepuoanueckas TabauIa XUMHYECKUX 3JIEMEHTOB», «CTpoeHue



MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «CTpoeHne GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenue monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTKku», «CTpoeHue pacTUTENbHOU KieTKku», «CTpoeHue
IIPOKAPUOTUYECKON KIIeTKW», «CTpoeHue sijipa KIETKW», «YTJIeBOIbD, «Jlunuaby.

O6opynoBaHue: CBETOBONH MUKPOCKOI, 000pyI0BaHUeE JIJIsl IPUTOTOBIIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB; MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JIaGopaTopHble U paKTHIECKUEe paboTHI:

JlaGopaTtopHas pabotra Ne 1. «/3yueHue KaTaIMTUYECKOW aKTUBHOCTH (EepPMEHTOB (Ha
npuMepe amuiIasbl Wik KaTtanasel)». JlabopatopHas padora Ne 2. «M3yueHune cTpoeHus KIETOK
pacTeHuid, XKUBOTHBIX W OaKTEpHUil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U HuX
ONMCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTDH KJIETKH

OOmeH BemiecTB, WM MeTa0oaM3M. AcCUMUIANNS (IJTACTUYSCKUA ~ OOMEH) u
TUCCUMWIIALINS  (PHEPreTUYECKUid OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipollecca MeTadoIru3Ma.
Pounb 3akOHOB coOXpaHEeHHsI BEIIECTB W JHEPrHM B IMOHUMaHUHM MeTabonu3Mma. Turbl oOMeHa
BEIIICCTB: aBTOTPOQHBIN 1 TeTepoTpodHEI. POk pepMeHTOB B 0OMEHE BEIIECTB M TIPEBPAIICHUN
SHEPIUU B KIIETKE.

@otocunte3. CaeroBas W TemHOBas (a3el QorocuHTe3a. Peaknum QoTtocunTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCHHTE3A JI KU3HU Ha 3emie. Biusuue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIne OakTepuu. 3HAU€HHWE XEMOCHHTe3a JJIs JKU3HH Ha
3emuite.

OHepretuyeckuii oOMEeH B KieTke. PacmienjieHue BeIIeCTB, BbIICICHHE U
AKKyMYJIMPOBAaHHE SHEPTHHM B KIIETKE. DTambl dHEepreTuueckoro oomena. [ mukonus. bpoxenue
u ero Buapl. KuCIOpOJHOE OKHUCIEHUE, WIM KJIETOYHOEe JbixaHue. OKUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

Peakuum wmatpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
TeHEeTHYeCKON MH(pOpMalUK B KJeTKe. [ eHeTHueckuil Ko u ero cBoiicTBa. TpaHckpummus —
maTtpuuHblii cunte3 PHK. Tpancnsauus — O6uocunTe3 Oenka. Jransl TpaHcisuuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl XKu3HM — BUpYChl. Mcrtopust oTkpbitus BupycoB ([.U.
NBanoBckuit). OcOOEHHOCTH CTPOEHUS M KU3HEHHBIA UK BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U Y€IOBEKa, BBI3bIBAEMbIE BUpycaMu. Bupyc nMMyHonedunnra yenoBeka

(BUY) — Bozoymutens CIIWHda. OOpatHas TpaHCKpHUIIIMSA, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JeMoHcTpanuu:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsses.

Tabmuuer w  cxembl: «Tumbl  muTaHus», «Metabomuszm», «MHUTOXOHAPHUIY,
«DHepreTuueckuit ooMen», «Xaoporact», «Poro- cuntedy, «Ctpoenune JHK», «Ctpoenue u
¢byHKIIMOHUpOBaHUE reHa», «Cunre3 6enkay, «['enHernueckuit koa», «Bupyco»,

«bakrepuoparn», «Ctpoenne u xku3HeHHbId nuka Bupyca CIIM/la, Gakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: monenu-anmiukauu «Y aoenue JJHK u tpanckpunuusy, «buocunres
Oenka», «CTpoeHue KIeTKn»; Moensb cTpykTypbl JJHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB

Knerounslii 1nukmn, Wi XU3HEHHbIM UK kieTku. Wutepdasza u mutos. [Ipoueccsl,
npoTekaromue B uHTepdasze. Pernmukanus — peaxnus matpuyHoro cunreza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBIM HabOp — KapuOTHUIl. JIUTUIOMIHBIN M TaIIONIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHSI U WHAWBUIYAIBHOTO PAa3BUTHUS
OpraHNU3MOB.



Henenue knetkn — wmuto3. Craguu muto3a. Ilpouecchl, MpoUCXOIAIIUe Ha pa3HbIX
CTaIusIX MUTO3a. bruonornyeckuii CMBICI MUTO3a.

[Iporpammupyemast THOEIIb KJIETKHM — arloITo3.

@opMBI pa3MHOKEHHUS OpPraHU3MOB: Oecrmojoe W TMoJIoBoe.  Buubl 0ecroIoro
Pa3MHOKEHHUS: JICJICHUE HAJBOE, IMMOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEr€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAHHUE OPraHU3MOB, €r0 3HAUYCHUE IS
CEIICKIIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meito3. Cranuu Mmeiiosa. IIpomeccel, mpoucxoasamme Ha craausix meios3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI U 3HAYCHUE MEN03a.

["ameTorene3 — mporiecc 06pa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE JKEIE3bI:
CEMEHHUKHU U ssuyHUKH. OOpa3oBaHHE M PAa3BUTHE IMOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
SUICKIIETKa) — crhepMmaroreHe3 ©  ooreHe3. (OCOOCHHOCTH CTPOSHHs SHIEKICTOK U
cnepmato3onioB. OminogorBopenue. Ilaprenorenes. MnauBuayansHoe pa3BuTHE (OHTOTEHE3).
OMOpHoHanbHOE pa3BUTHE (IMOpHOTreHe3). DTanbl SMOPUOHATILHOTO PAa3BUTHS Y MO3BOHOYHBIX
JKUBOTHBIX: JApOOJIEHHE, racTpyisiius, opranoreHes. IloctaomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HETIPsMOe (TMIMHOYHOE). BiusiHUE cpeibl Ha pa3BUTHE
OpraHu3MOB; ()aKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHA.

JlemoHcTparuu:

Tabmuupl u cxembl: «@OpMBI Pa3MHOKEHUSI OPraHU3MOBY, «JIBOMHOE OIII0JOTBOPEHHE
y IBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHHUE pacTeHui», «Jlenenue KieTku
OaxTepuii», «CTpoeHue NOJI0BBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KieTouHbIit UKD
«Pemmukanms JTHK», «Muto3y, «Metio3y, «lIpsamoe u HenpsiMoe pa3BuTHE», «I 'ameToreHes
Yy MIICKOTTUTAIONIUX U YeJI0BeKa», «OCHOBHBIC CTAUU OHTOTCHE3a.

O6opynoBanue: MHUKPOCKON, MHKporpenaparsl «CHepMaTo30Mabl MIIEKOMUTAIOLIET0,
«SlinexiieTka MIeKOMUTAMIEroy, «KapruoknHes B KIIETKax KOpelKa JIyKay, «JleneHue KiIeTkny;
mozens JIHK, Monens MmetadazHoil XpoOMOCOMBI.

JlaGopaTopHbIe U PaKTUYECKHE PAOOTHI:

JlaboparopHas pabota Ne 3. «HabmroaeHne MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOIIPENApaTaX).

JlaboparopHass pabota Ne 4. «M3ydyeHuWe CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOTIpenapaTax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB

IIpeamer u 3amaun reHetuku. HMcropus pasButuss TeHETHMKHA. Ponbp nurosnoruu u
AMOpHOJIOTHN B CTAHOBJIEHUU I'eHETHKHU. BKitag poccuiickux 1 3apy0exHbIX yUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (TMOPUAOIOTMYEeCKUH, LUTOTeHETHYECKUH, MOJIEKYISpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CUMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpEILMBaHUM.

3aKOHOMEPHOCTH  HACIENOBaHWUSA IPHU3HAKOB, YyCTaHoBIeHHble [I. Mennenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eJMHO00pa3us THOPUAOB MepBOro nokoygeHus. [Ipasuiio
JOMUHUPOBaHUA. 3aKOH paculeluieHuss npu3HakoB. [mmore3a uyuctorel ramer. [lomHoe w
HEIOJIHOE JOMUHUPOBAHMUE.

JlurubpugHoe CKpelMBaHHE. 3aKOH HE3aBUCMMOIO  HAacjelOBaHUs  IPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTMOPHUIHOTO CKpELIMBaHMA. AHAIU3UpPYIOIIEe CKpelIBaHUE.
Hcnonp30BaHue aHAIM3UPYIOLIETO CKPEIMBAHUS JUIsl ONPEIETICHNs TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o cuerIeHHOMY
HaCJIENOBAHMIO TeHOB. Hapymenue cuenieHus reHoB B pe3ynbTaTe KpOCCHHIOBEpPa.

XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH. [ eHeTUYeCKHe KapThl.

I'eneTrka mosa. XpoMOCOMHOE ONpEZENeHHE M0J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.



I'omorameTHele M rereporaMeTHble OpraHu3Mbl. HacimenoBaHue INPU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3menunBOCTh. BUibl H3MEHYMBOCTH: HEHACIIEACTBEHHAsI M HACIEACTBEHHAsA. Poiib cpenbl
B HEHACJIEJCTBEHHOM W3MEHYMBCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON WM3MEHYHBOCTH.
BapuannonHsbii psg u BapuaunoHHas kpuas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBennas, uiy reHOTUNIMYECKasi, U3MEHYUBOCTh. KoMOWHATUBHAS N3MEHUYUBOCTb.
Meiio3 ¥ TOJOBOM mpolecc — OCHOBa KOMOMHATHBHOW HM3MEHUYMBOCTH. MyTalMoHHAS
u3MeHYuBoCTh. Kiaccudukanuss myTranuid: reHHble, XpOMOCOMHBIE, IeHOMHble. YacToTa u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.

BHesiepHast HacineICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBexa. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETHYECKUN, OHOXUMHUYECKHH, MOJICKYISPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNIeHHEe TEeHOTHUIIA: IOJHOI€HOMHOE CEKBEHUPOBAHMUE,
TEHOTHIUpPOBaHKE, B TOM uucie ¢ nomoibio [11IP- ananuza. HacnenctBennbie 3ab0seBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW C HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTudeckue U TeHepaTUBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKHA U JICYCHUS TeHETHYECKUX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTHPOBaHME. 3HAUEHHE MEAMIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUN YEeTTOBEKA.

JeMoHcTpanmu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yerepukos, H. B Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuis! 1 cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €r0 [IUTOreHEeTHYeCcKasi OCHOBAY,
«3aKoH paclIelyIeHUs] M €ro IMTOIE€HETHYEeCKas OCHOBa», «3aKOH YHUCTOTHI TraMeT,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTMOPUTHOTO CKPEIIMBAHUSY,
«Meito3», «B3aumoneicTBue aJlIeNbHBIX T€HOBY, «I eHeTHYecKne KapThl PACTEHUH, )KUBOTHBIX U
yenoBeKka», «l['eHeTuka mnona», «3aKOHOMEPHOCTH HACJIENOBaHUS, CLEIUIEHHOIO C  IOJIOMY,
«KapuoTunsl uyenoBeka M KHUBOTHBIX», «Buabl  u3MeHuuMBOCTHY», «MonuduxanonHas
U3MEHYMBOCTbY, «HacnenoBanue pesyc-pakropa», «l'eHeTuka rpynm KpoBu», «MyTalMOHHAs
U3MEHYUBOCTbHY.

Ob6opynoBaHue: Mojenu-anmIukanun «MoHOruOpHuHOE cKpemuBaHue», «HemnomaHoe
JOMHUHHUpOBaHME», «/urnOpuaHoe ckpemuBaHue», «llepekpécT XpomMocom»; MHKPOCKOI H
MuKponpenapat «Jpo3oduna» (Hopma, MmyTanuu (GOpMbl KPbIIILEB U OKPACKH Tejda); repOapuii
«I"'opox moCceBHOW».

JIaGopaTopHble U MpaKTHYECKUe paboThI:

JlabopaTtopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U TUTHOPUTHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopHas padota Ne 6. «M3yuenne MoaupuKarmOHHON U3MEHIMBOCTH, TTIOCTPOCHUE
BapHallMOHHOTO psiJia U BapUAILlMOHHON KPUBOW».

JlaGoparopHass pabora Ne 7. «AHamu3 MyTanuid y Jpo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTuueckas padorta Ne 2. «CocraBiieHne 1 aHAJTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa M poIecc. 3apoKICHUE CeNeKIUH U JoMecTukanus. Yuenue H. U.
BaBuiioBa 0 MHeHTpax NPOUCXOXKAEHUS M MHOT000pa3us KyIbTYPHBIX pacTeHuid. LIeHTpsI
HpOI/ICXO)K,HeHI/ISI JOMAITHUX )KUBOTHBIX. COpT, nopona, mTaMM.

CoBpeMeHHbIE METOJIBI ceNeKInU. MacCOBBIN U MHANBUAYAIbHBIH OTOOPHI B CENEKIUU
pacteHudd W  KUBOTHBIX. OreHKa dKcTepbepa. BIM3KOPOJACTBEHHOE CKPEIIMBAaHUE —



uHOpuauHT. Yncras nuausa. CKpelMBaHUE YHMCTHIX JIMHUMA. ['eTeposuc, niaum rudpuaHas cuia.
Hepoacreennoe ckpeummBanue — ayrOpuausr. OtnanéHHas ruOpuam3anmus M e€ yCIexH.
HcKycCcTBEHHBIM MyTareHe3 W IOJy4YEHUE MOJUIUIOUI0B. [[OCTHXKEHMS CEeNeKUHUHU pPAaCTeHH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kKak OTpacip NPOU3BOJACTBA. ['€HHas HMHXXEHepHs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knetounsle
KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXEHUE pacTeHUl. KIIoHMpOBaHKe BbI- COKONIPOAYKTHBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHMYECKHEe M JTHYecKue mnpobiembl. MO —
FeHEeTUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. [[. Kapneuenko, M. ®@. IBaHOB.

Tabmuuer u cxembl: kapta «L[eHTpBI MPOUCXOXKICHHUS W MHOT000pasusi KyJIbTYPHBIX
pacteHui», «Ilopoabl JOMalIHUX >KMBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBanue: MyJISDKH TUIOJIOB M KOPHEIUIOAOB JUKHX (DOPM M KyJIbTYypHBIX COPTOB
pacrenuii; repbapuii «CenbCKOX03iCTBEHHBIE PACTEHUS.

JIaGopartopHble U MTPaKTUIECKHE PabOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHUS CEJIEKLUU PACTEHUH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00PATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

2.2 11 KJIACC

Tema 1. IBo/nroHOHHASA OH0JI0THS

[TpeanocelIKu BO3HUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U €€ MECTO
B OMosoruu. BivsHue 3BOMIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenscTBa 3BosoNMH. [laneonTonornyeckue: mocie0BaTeIbHOCTD MOSBICHMS BUIOB
B IAJIEOHTOJOTUYECKONW JIETONHUCH, IepexoiHble ¢opMmbl. buoreorpaduueckue: cXoicTBO
paznuuue ¢ayH 1 GpIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOACTBA M DPA3NIU4YUs SMOPHUOHOB DPAa3HBIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HAcCJI€JCTBEHHOCTH U
OCHOBHBIX METa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. [lapBuna. Ilpennochbulki BO3HHWKHOBEHHS JIapBUHU3MA.
JIBIOKyIiMe CHUJIbl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pPa3sMHOXKEHHE IIpH
OTPaHMUYEHHOCTH PECYpCOB, HEONpeneNEéHHas HW3MEHYUBOCTb, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bomonuu (CTD) u e€ ocHOBHBIE TOJOKEHUS.

MuxkposBomtonus. [lonynanus kak eMHNALA BUAA U DBOJIIOLMH.

JBuxyme cuibl ((hakTopbl) SBOJIONHMHM BHUIOB B IpuUpojie. MyTallMOHHBIA Mpolecc U
KOMOWHATUBHAsI U3MEHYMBOCTh. [lonmynsuonHble BOIHBI U Jpeii¢ reHoB. M30ms1us 1 MUTparusl.

EctecTBeHHbI1 0TOOP — HampaBsAOMUN (aKTOp SBOIIOIUH.

@DopMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0aeHHOCTh OPraHU3MOB Kak pe3yibTat 3Bosouuu. [Ipumeps! npucnocodaeHuil y
OpraHu3MoB. ApoMopdO3bl M HAM0AAANITAIUH.

Bun u BupooOpazoBanme. Kpurepuu Buzma. OcHOBHblE (QOpMBI BHI000pa30BAHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Maxkpossomorus. dopmbl 3BoNOLMH:  PHIIETHYECKas,, JUBEPreHTHAs, KOHBEPIeHTHas,
napaensHas. HeoGpaTuMocTh 3BOMTIONHUN.

[IpoucxoxaeHue  OT  HECNEUUAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas



crenuanu3anus. AJanTuBHasi paaualus.

JleMoHCTpauu:

[Toptpetrsr: K. Jlunneit, XK.b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap,
9. TI'ekkenb, ®. Mromiep, A. H. CeBepiios.

Tabmuie! u cxeMbl: «Pa3BuTre OpraHu4ecKoro Mupa Ha 3emiie», «3apoIbIy MO3BOHOUYHBIX
JKUBOTHBIX», «APXCONTEPUKC,

«Dopmbl 00pbOBI 3a cyliecTBoBaHUE», «EcrecTBeHHBI 0TOODY,

«MHoroo0pasue COpToB pacTeHH», «MHOT000Opaszue mopo KUBOTHBIX»,  «llomymsuuny,
«MyTalioHHass ~ U3MEHYHBOCTHY;

«Apomopdo3ery, «Mnuoamanranuny, «OOmas aereHepanus»,

«/IBmxymue cuibl 3Boonuny, «Kapra-cxema mapmipyra nyremectsust Y.  Jlapsunay,
«boppba 3a  cymecrBoBanuey, «lIpucnocobneHHocTs opraHusmMoBy», «I'eorpaduueckoe
BUJI000pa3oBaHuey, « IKOJIOrHYECKOe BUA000pa30BaHUE.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIA- MU OKpPAcKu; HA0Op IJI0/I0B
U ceMsiH; KoJuteKus «[Ipumephl 3alUTHBIX TPUCTIOCOOICHHM Y )KUBOTHBIX); MATHUTHAS MOJIETTh

«OCHOBHBIE HalpaBJIEHUs IBOJIIOLUMNY»; 00bEMHAsE Mozelb «CTpoeHUEe rojIOBHOTO MO3ra
MTO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa; KouleKmus «DOpMBI COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTEHUI»; MarHUTHasg Mojeib-anmiukanusa «llepekpEcT XxpoMocoMy»; BlaxKHbIE
npenaparbl «Pa3Butre Hacekomoro», «Pa3BuUTHe JATYIIKW», MHUKpompenapar «/Ipo3oduman
(Hopma, myTanuu (GOpMBI KPbUIHEB H OKPACKH TeNa).

JlaGopaTopHbie U IPaKTUYECKUE PabOTHI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPUION.

Jlaboparopuas pabora Ne 2. «OmnucaHue TPHUCIIOCOOJICHHOCTH OpraHu3Ma u ¢
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE )KM3HU HA 3emJie

JlonayuyHble NpeACTaBICHUS O 3apOXKIACHUM KU3HU. HaydHble TMIOTE3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHcnepMus. XUMHUYecKas 3BONOLMA. AOHMOTEHHBIN CHUHTE3
OpPraHMYECKUX BEIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHIE XUMHUYECKON
sBosroK. HaganbHble Tansl 6nosnorndeckoil spomronuu. ['unoresa PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYp U BO3HMKHOBEHHME IPOTOKJIETKU. [lepBble KIETKH M KX 3BOJIOLUS.
DopMHUpPOBAaHHE OCHOBHBIX TPYIIl >KUBBIX OPraHU3MOB.

PazButue xxu3HM Ha 3emMie o spam u nepuoaam. Karapxeit. Apxeiickas U mpoTepo3oickas
spsl. [Taneo3oiickas spa u e€ nepuo/ipl: KeMOPUHCKUI, OpPJJIOBUKCKUIA, CUITYPUHCKUN, 1€BOHCKHIA,
KaMEHHOYTOJIbHBIHN, IEPMCKHUI.

Meso3oiickas 3pa U €€ nepuobl: TPUACOBBIN, IOPCKUI, MenoBoil. KaliHo30iickas 2pa u eé
MIEPUO/IBI: NTAJIEOTEHOBBIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIM.

XapakTepuCcTUKa KJIMMaTa MU TIeoJIOTMYECKUX IpolueccoB. OCHOBHBIE ATalbl ABOJIIOLUU
PacTUTEIHHOTO U )KUBOTHOTO MHpa. ApoMOop(o3bl Y pacTeHU U )KUBOTHBIX. [losgBIEeHuE, pacuBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaKeHHe 3BOJTIONHMH. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIBI OPraHU3MOB.

OBOJIIOIIMSL  4YeJIOBEKAa. AHTpPONOJIOTMS Kak Hayka. PasBurhe mpeacTaBleHUl O
IIPOUCXOXKAECHNUHN YesloBeKa. MeTo1bl U3yueHus: aHTpornorese3a. CxoAcTBa U pa3indusl 4eJIoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YEeJIOBEKA.

IBwxymme cunbl  (dakTopsl) aHTponoreHesa. HaciencTBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYIUN Tpy/Ja, MBILUICHHE,
peusb.

OcCHOBHbBIE CTAaJMU M BETBH 3BOJIOLUU YEJIOBEKAa: aBCTPAJIONUTEKH, UeIOBEK yMeIblH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckuid, YenosBek pasymubid.  Haxonku
MCKONAaeMbIX OCTAHKOB, BPEMs CYLIECTBOBAHHUS, O00JIACTh PAacCHpPOCTPaHEHUs, 00bEM TOJIOBHOIO



Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME PACHI: €BPONEOHIHAs (€Bpa3HiicKas), HEerpo-
aBcTpajionjiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH IIPEICTaBUTEIICH YeTOBEUECKUX PacC K YCIIOBUSIM CYIIECTBOBaHUA. ENUHCTBO
yenoBevyeckux pac. Kputuka counanbHOro 1apBUHH3MA U pacu3Ma.

JleMoHCTpauu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuie! u cxeMbl: «Bo3aukHoBeHNe CONTHEUHOW CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
MUy, «PacturtenbHas KieTka», «KuoTHas kieTka», «lIpokapuoruyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOIMYECKUX HaXOHOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «/lpeBHeimme moan», «/IpeBHue moau», «llepsbie
COBpPEMEHHBIE JI0N», «UenoBeuecKre pachl».

Oo6opynoBanne: Mymspku — «[IpoucxoxkneHne demoBeka (OIOCTBI  aBCTPAJIOMUTEKA,
MUTEKAaHTPOMa, HeaHAepTallblla, KPOMaHBOHIIA)»; CIIENKH KAaMEHHBIX OpYAHH MepBOOBITHOTO
YelloBeKa (KaMHHU-UYOMIIephl, pyOmia, CKpediia); TeOXPOHOJIOTHYECKas TaOJHIa; KOJUICKIIHS
«DOpMBI COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX M PACTCHUII».

JlaGopaTopHbie U IPAKTUYECKHE PAaOOTHI:

[TpakTuueckas padora Ne 1. «/3yueHne uCKOMaeMbIX OCTATKOB PAaCTEHHI U KUBOTHBIX B
KOJUICKITUSX ).

DKCKypcusi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN
WJIU KPaeBeIYECKUN My3ei).

Tema 3. Opranusmsl U OKpYy:Kaomas cpeaa

OKojorusi Kak Hayka. 3ajadyd M pasfeibl  dKOJIOrMM. MeToapl DKOJIOTMYECKUX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKaA.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3AYyILIHAs,  IIOYBEHHasd,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckne ¢axktopbl. Knaccugpukanus skonorudyeckux (hakropoB: abOHOTHYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBHE HKOIOTMUECKUX (aKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (akTopel:  CBET, TemIeparypa, BIQKHOCTb.  DOTONEpHOIU3M.
[TpucniocoOnenust OpraHu3MoB K AeHCTBHIO a0MOTHUECKUX (aKTOpOB. buosornyeckue puTMsl.

buotnueckne  Qaxroppl. Buuel OMOTHYECKMX  B3aMMOJEHCTBHUH:  KOHKYpPEHIIMS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepanus, MyTyalausM, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aMMOJIEHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU NOMyaauud. OCHOBHBIE IOKAa3aTeNd IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HpPUPOCT, Murpauus. JMHaMuka
YHUCJIEHHOCTHU MOIYJISLUY U €€ PeryIsiusl.

JleMoHCTpamuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! u cxemsl: kapta «[Ipupoansie 30HB 3eminy», «Cpeabl 0OUTaHUS OPraHU3MOBY,
«®otonepuoguzm»  «llomymsauun», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MONYJSALUN
UH(QY30pUHU- TYDEITbKI.

JlaGopaTopHble U PaKTUYECKUEe pabOTHI:

JlaGopaTtopHnas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHHUM U3 Pa3HBIX MECT
OoOUTaHUY.

JlabopaTtopHnast pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «ITocu€r MIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01mecTBa M IKOJIOTHYeCKHE CHCTEMbI
CooOmiectBO  OpraHu3MoB —  OHOIICHO3. CtpykTypsl  OHOLIEHO3a:  BHJIOBaf,



MPOCTPaHCTBEHHAs, Tpoduyeckas (nuieBas). Buapl-qomuHaHThl. CBsI3M B OMOIIEHO3E.

Dkonorudeckue cucTembl (dKocuctembl). [loHATHe 00 »KOCHCTEME M OHOTreoleHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, pEAYyLEHTHI.
KpyroBopor BemecTB M NMOTOK dHEpruud B dKocucreMme. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE IOKa3aTeId DSKOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE NHPAaMHUAbI: MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

[TpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI O03Ep M peK. ODKOCHUCTEMa XBOHWHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOT€HHBIE AKOCHUCTEMBI. ATPO3KOCUCTEMBI. YpOo3kocucTeMsl. buonorndeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpodKOCUCTEM U YPOOIKOCHUCTEM.

Buopaznoobpasue kak ¢akTop ycroiumBocTH 3kocucTeM. CoxpaHeHHE OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B.U. Bepnazackoro o 6uocepe. I'panuiisl, coctaB u crpykrypa 6uochepsl. JKusoe
BemectBO M ero (GyHkuuu. OcoOeHHOCTH Ouocdepbl Kak TI00aNbHONH 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoThl BemiecTB M OHOT€OXMMHYECKHE IUKJIBI 3JIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH OMOchepsl. OCHOBHBIC OMOMEI CyIH. BogHbIe OHOMBI.

YenoseuecTBO B Onocdepe 3emiu. AHTPONOTreHHbIe H3MeHeHus B Ouocdepe. ['mobdanapHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHH€e IPUPOJIBI U yenoBedecTBa. CoxpaHeHue 6MopazHoo0pa3us Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIIPAaBJICHUS MPUPOJHBIMU pPECYpCaMu U HX
UCHoNib30BaHue. JJocTikeHus: OMONIOrUM U OXpaHa MPUPOIBIL.

JemoHcTpanuu:

[Toptpersr: A. JIx. Tenciu, B. H. Cykaués, B. U. Bepunanckuii. Tabnuubl u cXeMsl:
«[IumeBsie nenu», «buoinenos: cocrtaB u crTpykrypay, «lIpupomnbie cooOmiectBay, «llenu
nuTaHusy, «OJKojoruueckas nupamunay, «buocdepa u  dyenmoBek», «IKocucrema
HIMPOKOJINCTBEHHOT0  Jiecay, <«ODKOCHCTeMa XBOHHOro Jjeca», «buoneHos Bomoémay,
«ArpoueHos3», «lIpumMepHbIE aHTPONOTE€HHBIE BO3ICHCTBUSA Ha MNpuUpony», «Baxkueimmue
WCTOYHUKHU 3arps3HEHMs] BO3[yXa U TPYHTOBBIX BOa», «IlouBa — BakHeHIIasi COCTaBIIAIOILAs
ouocthepnr», «DakTopel gerpamauuu  mouB», «llapHukoBbIE  dPdexT», «DaKTOpHI
paauoaKTUBHOTO  3arpsi3HeHUst  Owocdepb»,  «OOmas CTPYKTypa ounocdepni»,
«Pacnpoctpanenune xu3HHU B buochepey, «O30HOBbIHN 3kpaH 6nochepbl», «KpyroBopot yriepoaa
B Onocepe», «KpyroBopot azora B mpupoae».

Ob6opynoBanue: Mojenb-anmIuKalus « Tunuuneie 6MOIEHO3bI»; repbapuil «PacTurenbHble
coo0l1ecTBay; KoJulekun «bruorenosy, «Bpeaurenn BaXHENIINX CEIbCKOX03IHCTBEHHBIX KYJIb-
Typ»; repOapuu 1 KOJUIEKLIUU PACTEHUN 1 dKUBOTHBIX, TPUHAIIEKAIINE K Pa3HBIM 3KOJIOTHYECKUM
rpynnam oaHoro Buaa, Kpacnas knura P®, nsoOpaxeHus OXpaHSEMbIX BHJIOB PAaCTEHUN U
JKUBOTHBIX.



3 TINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
INPEAMETA «BHOJIOTUSA» HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

3.1 JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType /NMUYHOCTHBIX pe3yJbTaTOB OCBOEHHUS mpeamera «buojaorus» BblIEICHBI
CIEyIOIIMe  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCHUHCKON  Ipa)KAaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPEIEIICHMUIO;
HaJIMYUE MOTHBAIMM K OOyuYeHHIO OMOJOTHMM; IEJICHAINPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JINYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJULIUN pa3BUTHS
OHMOJIOTUYECKOTr0 3HAHUS; TOTOBHOCTD U CITIOCOOHOCTH 00YYarOIIMUXCSl PyKOBOJCTBOBATHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, HMPUCYIIMMU CHCTEME OMOJOTHYECKOTO
00pa3oBaHus; HAJTMYKE KOJOTHYECKOr0 MPaBO- CO3HAHUS, CHOCOOHOCTH CTAaBUTh LI€TU U CTPOUTH
JKU3HEHHBIE IJIaHbl.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUs NpeaMmera «buoNorus» IOCTUTalOTCS B €IMHCTBE
y4eOHOW M BOCHHUTATEIbHOW JESATENBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMHU, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUA,
CaMOBOCIIUTAHUSA U CaMOPa3BUTHUA, PA3BUTHUSI BHYTPEHHEH MO3ULMUU JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U INPABOIOPSIKY, YEJIOBEKY TPyJa M CTaplLIEMy ITOKOJIECHHUIO, B3aHUMHOIO
YBaXEHUs, OEpPEeKHOr0  OTHOIIEHHWS K  KYJAbTYpHOMY  HACIEOUI0O U TPAAUIHIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIndHOCTHBIE pe3ybTaThl OCBOCHHUS y4eOHOro mpeamera «buosiorus» JOMKHBI OTpaKaTh
FOTOBHOCTh M CHOCOOHOCTH OOYYarOIUXCsl PYKOBOJACTBOBAThCSA C(HOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlUi, MO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM LIEHHOCTSIM POCCUIHCKOro  0OILIeCTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEATM3ALMM OCHOBHBIX
HaIlpaBJIECHUI BOCIIUTATEIbHOM IE€ATEIHOCTH, B TOM YUCJIE B YACTH:

I'paxxnanckoro BocnuTaHus:

— c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3MLMU OOy4yaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTI'O YJIEHA POCCUICKOTr0 OOIIECTBA;
— OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEH, yBa)K€HUE 3aKOHA U

IMpaBoOIIOPAAKA;
— HPHUHATHUC TPAAUIUOHHBIX HallMOHAJIbHBIX, OGH.[C‘-ICJ'IOBC‘-ICCKI/IX
TYMaHHUCTUUYCCKUX n JACMOKPAaTUICCKHUX HGHHOCTCﬁ, B TOM YHCJIIC B

COIIOCTABJICHUM C CHUTyalUUsIMU, OTPAKEHHBIMU B TEKCTAX JIMTEPATYPHBIX
MPOU3BEJICHU, HAITMCAHHBIX HA PYCCKOM SI3bIKE;

— TOTOBHOCTh  TNPOTHUBOCTOSTH  HWAEOJIOTMHA  AKCTPEMHU3MA,  HAlMOHAIM3MA,
KceHohoOUH, ITUCKPUMHHALMKA 10 COIHAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MTPU3HAKAM;

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax TIpPaXIaHCKOTO
oOmiecTBa, ydJacTBOBaTh B CaMOYIPABJICHUH B IIKOJIE U JETCKO-FOHOIIECKHX
OpraHu3alusx;

— YMEHHME B3aUMOJAECHCTBOBaTh C COLUAIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHU
¢ uX QYHKIUSAMH U Ha3HAYCHHEM;

— TOTOBHOCTb K TYMaHHTAPHOM M BOJIOHTEPCKOW NEATEIbHOCTH.

IIaTpuoTHYECKOr0 BOCIIMTAHUSA:

— cGOpMHUPOBAHHOCTh POCCUUCKON TpakJaHCKOW HWISHTHYHOCTH, MATPUOTHU3MA,
YBAKEHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH niepea PonuHoil, ropioctu
3a CBOM Kpall, cBOO PoauHy, CBOM S3BIK M KYJIBTYpY, MPOIUIOE M HACTOSLIEE
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuuy;



LIECHHOCTHOE OTHOLIEHUE K TIOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
OPUPOJHOMY HACIENUI0, TaMSITHHKaM, OOEBBIM TIOJBUTAM U TPYAOBBIM
JIOCTHKEHUSIM HapoJia, TpaauuusM HapoaoB Poccum; pgoctmxeHusm Poccum B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

ujaciHass yOeKIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 OTe4ecTBYy M €ro 3amfure,
OTBETCTBEHHOCTbH 3a €T0 CYAL0Y.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, HOPM 3TUYHOTO MTOBEACHHS,
CHOCOOHOCTD OLCHUBATh CUTyallUIO W MHNPUHUMATbL OCO3HAHHBIC PCIICHUA,
OPUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;
OTBETCTBEHHOE OTHOUIICHHE K CBOMM POJUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEeMEMHONW >KM3HU B COOTBETCTBUU  C
TpaguuusiMu HapoOdO0B Poccun.

ICTeTUYEeCKOro BOCIIUTAHMSA:

3CTETUYECKOE OTHOLIEHWE K MHUpY, BKJIIOYas 3CTETHKY ObITa, HAay4yHOro H
TEXHUUYECKOI0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;
CIIOCOOHOCTh BOCIIPUHUMATh Pa3IMUHbIE BU/Ibl HCKYCCTBA, TPAAULIMH U TBOPUYECTBO
CBOErO U APYrUX HapOJO0B, OLIYLIaTh SMOLMOHAIBHOE BO3IEHCTBUE UCKYCCTBA,;
yOeKIEHHOCTh B 3HAUYUMOCTH Ul JIMYHOCTH M OOIIECTBA OTEYECTBEHHOIO U
MHPOBOT'O HMCKYCCTBA, AITHUYECKHUX KYJIBTYPHBIX TPAAULUN U HAPOJHOTO, B TOM
YHCJIE CJIOBECHOI0, TBOPYECTBA;

FOTOBHOCTb K CaMOBBIP@OKEHUIO B PAa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBJIATh KadecTBa TBOPYECKOM JIMYHOCTH, B TOM YHUCIE IIPU BBIIOJIHEHUH
TBOPYECKUX pabOT 110 PyCCKOMY SI3BIKY.

Pu3n4ecKoro BOCIUTAHUS:

MOHUMaHWE W pealn3alus 3J0pOoBOro u 0e30macHOro odpasza >KH3HU (310pOBOE
NUTAaHUE, COOJIIOJICeHHE TMTMEeHUYECKUX IpaBWJ W HOpPM, cOanaHCHUpPOBAHHBIM
pPeXHUM 3aHATUN U OTAbIXa, PEryjsipHas (uU3NyUecKas aKTUBHOCTH), OEpEe’KHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (pU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE IIEHHOCTH TPaBWJI HHIUBUIYAIFHOTO M KOJUIEKTHBHOTO 0€3011acHOTO
MOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HaHME TMOCIEACTBUI M HENpHUATHE BpeIHBIX NpUBbIUEK (ynoTpeOieHus
QJIKOT0JIs1, HAPKOTHKOB, KypeHHUs).

pr)_IOBOI‘O BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TI00HE;

TOTOBHOCTh K AaKTUBHOM [E€ATEIBHOCTH TEXHOJOTMYECKOW U  COIMAJIbHOU
HAIPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MNIAHUPOBATH U CAMOCTOSTEIILHO
OCYIIECTBIISATh TaKyIO ESITEIIbHOCTh, B TOM YHCJIE B MPOIECCE U3YUEHUS PYCCKOTO
A3BIKA;

MHTEPEC K pa3NuYHbIM cepam mpodecCHOHATHHON AeITeIbHOCTH, B TOM YHCIE K
NEATeTLHOCTH  (UIIOJIOTOB,  KYPHAJMCTOB, MHCATENIed; yMEHHE COBEpIIaTh
OCO3HaHHBIN BbIOOp Oyaymiei mpodeccin ¥ pealn30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TIJIAHBI;

TOTOBHOCTb M CHOCOOHOCTB K 00pa30BaHUIO0 M CaMOOOpPa30BAHUIO HA TPOTSKEHUH
BCEH )KU3HMU.

JKOJOTrHYEeCKOro BOCIIUTAHNSA:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOILIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU HA
3eMiie, OCHOBE €€ CyILECTBOBAHUS;



— TOBBIIIEHUE YPOBHS  DKOJOTHMUYECKOW  KYyJbTYpbI: NpPHUOOpETEeHHE  ONbITa
IUIAHUPOBAHUSL TIOCTYNIKOB M OLIGHKM HUX BO3MOXHBIX IOCIEACTBUM s
OKpYXKarollen Cpebl;

— OCO3HaHHWE TIJ00AJIBHOIO XapakTepa HKOJOIMYeCKuX ImpolieM M myTedl ux
peLIcHus;

— CcnocoOHOCTh UCMOJIB30BaTh MPUOOPETaeMble MPH MU3yYCHUN OMOJIOTUN 3HAHHS U
YMEHUS  [pU  pelieHuM  OpoOjeM,  CBSI3aHHBIX  C  PALUOHAJIbHBIM
OPUPOIONOIb30BAaHNEM  (COONIO/IEHHE TPaBUJ IOBEIEHHUS B pupo e,
HAIPaBJICHHBIX Ha COXPAaHEHUE DPAaBHOBECUS B DKOCHCTEMAaX, OXpaHy BHUIOB,
IKOCHCTEeM, Orochepsl);

— AKTUBHOC HENPUATHE ACUCTBUM, IPUHOCAIIMX Bpel OKPYXKAKIIEH NPUPOIHOU
cpefie, yMEHUE NMPOTrHO3UPOBATh HEOIArONPUATHBIE YKOJOTUYECKUE TOCIEACTBHS
IIPEANPUHUMAEMBIX ACUCTBUN U IIPENOTBpALIATh UX;

— HaJIM4ME Pa3BUTOIO0 DKOJOTMYECKOIO0 MBINUICHUS, JKOJOTMYECKOW KYJIBbTYpHI,
OIbITa JEATEIIBHOCTH JKOJIOTHYECKON HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOACTBOBATbCA UMM B I103HABATEJILHOW, KOMMYHUKaTUBHOM W COLMAIbHOU
[IPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOH EATEIBHOCTH IKOJIOIMUECKON
HaIIPaBJIECHHOCTH.

IleHHOCTH HAYYHOI'O MO3HAHMA:

— ¢(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOLECTBEHHOW IPAKTHKH, OCHOBAHHOI'O Ha UAJOre KyJIbTYyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

— COBEpILEHCTBOBAHUE SI3bIKOBOM M  YHUTATEIIbCKOW  KYJIBTYpPbl KaK CpEICTBa
B3aMMOJEHCTBYS MEKIY JTHOAbMH U TO3HAHUS MHUPA;

— INOHMMaHWe cnenuu@uku OHOJOrMM Kak HayKd, OCO3HaHue e€ poid B
(OpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUM LIEIOCTHOTO
npejcTaBieHus 00 OKpY’KalolleM MHUpe Kak O €JMHCTBE MPUPOJbI, YeIOBEKa U
oOmiecTBa, B IMO3HAHWU HPHUPOJHBIX 3aKOHOMEPHOCTEW U pELIEHUH MpodIeM
COXpaHEHHUs IIPUPOJTHOTIO PABHOBECUS;

— yOeXJIEHHOCTh B 3HAYUMOCTH OHMOJOTMH M COBPEMEHHOW IMBHIIM3ALUU:
o0OecrieyeHrss HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3/1aHUS MEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh pecypcHble MpoOIeMbl  Pa3BUTHS
YeJIOBEYECTBA; MMOMCKA MyTel BbIXOa U3 TJ100aIbHBIX 3KOJOTUYECKUX MPOOsIeM U
olecrieyeHus  Iepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

— 3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJIOTMYECKUX 3HAHUHN B LIEJSIX MOBBILICHUS
o01el KynbTypbl, €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH KaK COCTaBHOW 4YacTH
(GYHKIMOHATIBHON TI'paMOTHOCTH oOyd4aromuxcs, (GpopMupyeMol MpH H3y4eHUU
OMoJIOrny;

— IOHMMaHWE CYIIHOCTM METOJOB II03HAHMUS, HCHOJB3YyEMBbIX B E€CTECTBEHHBIX
HayKax, CHOCOOHOCTh MCIIOJIb30BaTh IIOJlydyaeMble 3HAaHUS JJIs aHaliu3a u
O0O0BSCHEHUS SIBIIEHUN OKPY)KAIOIIEro MUpPa U MPOUCXOIAIINX B HEM MU3MEHEHUH;
yMEHHUE JenaTth OOOCHOBAHHbIE 3aKJIIOYEHHMs HAa OCHOBE HAy4YHBIX (DAaKTOB H
MMEIOIINXCS JAHHBIX C LEJbIO MMOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTh  CaMOCTOSITENIbHO ~HCIIOJIb30BAaTh OWOJIOTMYECKHUE 3HAHUS  JUIs
peleHus mpobieM B pealibHbIX KU3HEHHBIX CUTYallUsX;

— OCO3HaHUE I[EHHOCTM HAY4YHOM JEATEIIBHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO E€ATEIbHOCTh HHANBUYAIBHO U B TPYIIIE;

— TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHHUIO,
K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMH MO OMOJOTHMM B COOTBETCTBHH C



’KU3HEHHBIMU MTOTPEOHOCTSIMHU.

B mpomecce nOCTHXKEHUS JTMYHOCTHBIX PE3Y/IbTaTOB OCBOCHHUS O0YYaIOUIUMHUCS pabodeit
nporpaMMel o ydeOHomy mpenmery «buonorusi» cpeanero  oOmiero  oOpa3oBaHHS Y
0o0y4aroluXcsi  COBEPUIEHCTBYETCS  AMOLIMOHAJIBHBIN UHTEJUIEKT, MpeaIoJiararolni
c(hOpMUPOBAHHOCTH:

— CaMOCO3HaHMs, BKJIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBLHOE
COCTOSIHME, HCIIOJIb30BaTh AaJCKBATHBIC S3BIKOBBIE CPEJACTBA MJII BBIPAKECHHS
CBOETO COCTOSIHMSI, BHJICTh HAIpPaBJIEHUE PAa3BUTUSI COOCTBEHHOMN IMOIIMOHATBEHON
chepsl, ObITh YBEpEHHBIM B ce0e;

— CaMOpETyJIMPOBAHUs, BKJIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJICHHE, CIIOCOOHOCTh MPOSBIATH THOKOCTH U
aJaNTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSAM, ObITh OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHMBALMM, BKJIIOYAIONIEH CTPEMJICHHE K AOCTHKEHUIO LEIH U
yCIlexy, ONTHMH3M, MHUIMATUBHOCTh, YMEHHE JE€HCTBOBATH, MCXOMAs U3 CBOMX
BO3MOKHOCTEH;

— DJMIIaTUH, BKIIOYAIOMIEH CTOCOOHOCTh COUYBCTBOBAThH U COMEPEKUBATH, IOHUMATh
AMOLIMOHAIBHOE COCTOSIHUE IPYIHX JIOACH U YUUTHIBATh €r0 MPU OCYIIECTBICHUU
KOMMYHUKAaIUU;

— COIMAIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATHh OTHOLICHHS C
IPYTUMHU JIOAbMH, 3a00TUTHCA O HUX, IPOSBIATH K HUM HMHTEPEC M pa3pellaTh
KOH(JIMKTBL C Y4ETOM COOCTBEHHOI'O PEUYEBOI0 M UUTATEIHCKOTO OIBITA.

3.2 METANPEIMETHBIE PE3YJIbTATbHI

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHHS y4deOHOro mpeamera «bHoorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pEHMsS OOYyYarOIUMXCS  MEKIUCLUIUIMHAPHbIE
(MeXTpeMeTHbIE) 00IIeHayYHbIC TIOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHON KapTUHBI MUPa
U cnenu(uKy METOZ0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax (BEIIEeCTBO, SHEPIHs,
ABJIEHUE, TPOLECC, CUCTEMa, HayuyHbI (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHsl, McCiIeI0BaHNe, HAOI0AeHNEe, U3MEPEHHUE, SKCIIEPUMEHT U JIp.); YHUBEpCAJIbHbIE yUeOHbIe
neiictBusi  (TIO3HaBaTeNbHBIE, KOMMYHUKATHUBHBIC,  PETYISATHBHBIE),  OO0ECIECYHBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIbHOW KOMIETEHIMH O00YYaroluxcs;
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCalbHble y4yeOHble JEHCTBHS B IO3HABATENBbHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeameTHble pe3yslbTaThl OCBOEHHUS IMPOrpaMMbl CpeIHEro oOIIero oOpa3oBaHMS
JIOJDKHBI OTPaXKaTh:

OBJajleHHe YHUBEPCAJILHBIMH T03HABATEJbHBIMH 1€ CTBUAMHU

Ba3oBble 1ornyeckue geicTBus:

— CaMOCTOATENbHO (OPMYJIMPOBATh U aKTyaJIH3UpPOBaTh MPoOIEMy, pacCcMaTpUBaTh
€€ BCECTOPOHHE;

— HCHOJB30BATh MIPU OCBOCHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaIH3a,
CHHTE3a, CpaBHEHHMs, KJIAacCUPHUKAIMK, OOOOLIEHHs), pacKpbIBaTh CMBICI
OMOJIOTUYECKUX MOHATHH (BBIAENATh X XapakTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU TIOHSATHSIMH );

— OTpEAeIATh e JIeSITeIbHOCTH, 33/1aBasi TapaMeTPhl U KPUTEPHH UX TOCTHKCHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIHHOCTH C MTOCTABJICHHBIMHU IEIISIMU;

— HCIOJIb30BaTh OMOJIOrMUECKUE MOHATHS )11 00bACHEHUS (PAKTOB U SIBJICHUN )KUBOI
OPUPOIB;

— CTpPOMTD JIOTUYECKHE PACCYXIECHUS (MHAYKTHUBHBIC, IETyKTUBHbIE, IO aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PAcCMATPUBACMBIX SIBJICHHUSX,
(bopMyIHpOBaTh BHIBOJBI U 3aKIIFOUECHHUS;

— MpPHUMEHATh CXEMHO-MOJICJIbHBIE CPEJICTBAa JISi INPEJICTABICHHUS CYIIECTBEHHBIX



CB3el M OTHOUIEHHH B M3y4aeMbIX OMOJIOIMYECKHMX OOBEKTaX, a TaKxkKe
OPOTHBOPEYHI Pa3sHOTO pOJa, BBISBICHHBIX B Pa3IMYHBIX HH(OPMAIIMOHHBIX
HCTOYHUKAX;

paspabaTbiBaTh IJIaH pelIeHHs MpoOieMbl ¢ Y4€TOM aHalu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [€ATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM 1E€ATEIBHOCTH;

KOOPJAMHHUPOBATh U BBIIOJIHATH Pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYaJIbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NPU PEIIEHUH XKU3HEHHBIX POOIEeM.

ba3oBble ncciaenoBarelbCcKue AeiicTBHS:

BJIaACTh HAaABBIKaAMH y‘-IC6HO-HCCHGI[OB3TCHLCKOﬁ n HpOCKTHOfI ACATCIIbHOCTH,
HaBbIKAMHU paspelieHus MpodsieM; o0iagaTh CIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOATCIIBHOMY IOHUCKY MCTOJ0B PCHICHUA IPAKTHYCCKUX 3aJ1ad, IPUMCHCHHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

MCIIOJIb30BaTh PA3IUYHbBIC BUJIBI ACSITEILHOCTH IO TOTYYEHUIO HOBOTO 3HAHMUS, €r0
MHTEPIpETaINH, IPeoOpPa30BaHUIO M TPUMEHEHHUIO B yUYEOHBIX CUTYaIUsIX, B TOM
YHCIie TIPU CO3AaHUU YUYEOHBIX U COIIMABHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBI TUI MBIIIJICHUS, BJIaJeTh HAYYHOM TEPMUHOJIOTHEH,
KITFOYEBBIMU MTOHATHSAMHU U METOJIaMU;

CTaBUTh # (opMynupoBaThb COOCTBEHHBIE 3aJayl B 00pazoBaTEIbHOU
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAIIUAX;

BBIABJIATH MPUYUHHO-CJICACTBCHHBIC CBs3H1 n AKTyaJIu3upoBaTrb 3ajaydy,
BBIIBUTaTh THUIOTE3y €€ peIIeHMs, HaXOMUTh apryMEHTHhI IJIs JO0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBATH IOJYUCHHBIC B XOAC PCHICHUA 3adadu PC3yIbTaTbl, KPUTHUYCCKU
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OIEHUBATh MPUOOPETEHHBIN OMBIT;
OCYIIECTBIISITh II€TICHANPABICHHBIA TIOMCK TMEpeHoca CPEeACTB U CIIOCOOOB
JercTBUSI B IPO(ECCUOHATBHYIO CPEY;

YMETb MNCPCHOCHUTHL 3HAHUA B II0O3HABATCIBHYIO W IIPAKTUYCCKYIO o0OJacTu
KU3ZHEACSATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUT'aTh HOBBIC HACH, IPCJIaraTb OpUTrMHAJIBHBIC ITOAXOAbI U PCHICHUA; CTABUTH
poOJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

HeiicTBus 0 padote ¢ uHpopManueii:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HHPOpMAIMHU (TEKCTe Y4yeOHOro
nocoOusi, HAy4YHO-TIONYJISIPHOW JUTepaType, OHMOJIOrMYECKHX CJOBapsX H
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBATh
UH(OPMALIHIO PA3IIMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTHUECKH OLIEHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(bopMyIUpPOBATH 3aIPOCHI U MPUMEHSATH Pa3IMUHbIE METO/bI IPH MOUCKE  0TOOpE
O6uonornyeckoit HHGopMaIu, He0OX0AMMOMN IS BHIOJHEHNS y4eOHBIX 3a/1a4;
npuoOpeTaTh  ONBIT  HCIOJIB30BAaHUS ~ MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHi1, COBEpIIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O UCIIOJIb30BaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (hOpMY IPEACTaBICHNS ONOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKH, JUarpamMmbl, TaOIUIbI, PUCYHKH H JIp.);
MCIIOJIb30BaTh HAYUHBIN S3bIK B KAYECTBE CPEJCTBA MPHU paboTe ¢ OMOIOrHYeCcKOn
uH(popMaliel: IPUMEHITh XUMHUYECKHEe, (PU3NUEeCKHe 1 MaTeMaTH4YeCKUe 3HaKu
U cuMBOJIbI,  (opmyinbl, abOpeBHAaTypy, HOMEHKIATYpY, HCIIOJIb30BaTh H



peoOpa3oBbIBATh 3HAKOBO-CHUMBOJIMUECKHE CPEICTBA HATJISAHOCTH;
BJIa/IETh HaBBIKAMH PAaCO3HABaHUs U 3alIUTHl MH(QOpMAaIK, THPOPMAITHOHHON
0e30MacHOCTH JIUYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHHKATUBHBIMH /1€/iCTBUSIMH
Oo0menue:

OCYILECTBIISATh KOMMYHHUKALIMIO BO BCEX cdepax )KU3HHU;

II0JIb30BAaThCsl HEBEPOAIBHBIMU CPEACTBAMHM OOLICHMs, NOHHMMAaTh 3HAYCHHE
COLMAIBHBIX 3HAKOB, PAaclO3HABaTh MPEANOCHUIKH KOH(MIMKTHBIX CHUTYallMil H
CMSr4aTh KOH(IUKTHL;

BIAJETh  pa3jIMYHbIMU  crnocobamMu  OOWmIEHHs W B3aUMOJCHCTBHUSA;
apryMEHTUPOBAHHO BECTH JHAJIOT;

pa3BEPHYTO, JIOTUYHO M KOPPEKTHO H3Jararb CBOK TOYKY 3pEHHsS C
MCII0JIb30BAaHUEM SI3BIKOBBIX CPEJCTB.

CoBMecTHan HEATECJIBbHOCTD:

NOHMMAaTh M WCIOJB30BATh NPEUMYIIECTBA KOMAHTHOW W HWHAWBUAYAIbHOU
pabOTHI MPHU PEIICHUH OMOJIOTUUECKON TPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHS TPYIIOBBIX (HOPM B3aUMOCHCTBUS MPHU PEIICHUH YIeOHOH 3a/1auu;
BBIOMPATH TEMATUKY  METOJIBI COBMECTHBIX JCUCTBHUI C Y4ETOM OOIINX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJIOTO YJIeHA KOJIJICKTHBA,

OPUHUMATh [€1b COBMECTHOM NeSITeTTbHOCTH, OpraHu30BBIBaTH U
KOOPJMHUPOBATh JICHCTBHSI 1O €€ JIOCTH)KCHHUIO: COCTaBJISATh IUIAH JCHUCTBUA,
pacopenensaTb pojau ¢ YYETOM MHEHUM Y4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OILICHUBATh KauyeCTBO CBOETO BKJIaJa M BKJIAJa KaXKIOTO0 yYaCTHHKA KOMAaHIbI B
oOImIMiA pe3yNbTaT 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

npe/ularaTb HOBBIE TIPOEKTHI, OICHWBATh WJAEM C TIO3MLIUU HOBH3HEI,
OPUTHHAJIBHOCTH, MPAKTUYECKONW 3HAUUMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETHUECKOE MOBEACHNE B PA3JIMUHBIX CUTYalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCAJIBHBIMHU PEryasiTHBHBIMU /1€ CTBHAMH
Camoopranusauus:

MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS UIsl BBIBICHUS MPOOJIEM U MX PELICHUS B
KU3HEHHBIX M YU€OHBIX CUTYaIMsIX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKMX 3HAHUM 1IeJIEBbIe U CMBICIOBBIE YCTAHOBKH B
CBOMX JICUCTBUAX M IIOCTYNKAax MO OTHOLIEHHUIO K >KMBOM IPUPOJIE, CBOEMY
370POBBIO U 3JI0POBBIO OKPYKAIOILIHUX;

CaMOCTOATENIBHO  OCYLIECTBIATH ITO3HABATEIIBHYIO JEATEIbHOCTb, BBISABIIATH
npo0IeMbl, CTaBUTh U (POpMyITUpOBaTh COOCTBEHHBIE 3aJjaul B 00pa30BaTeIbHOM
JIEATEIbHOCTH Y )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PELICHUS MPOoOJieMbl C y4ETOM HMEIOIIMXCS
peCcypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUM;

JlaBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaThb OTBETCTBEHHOCTbH 3a
pEIICHHE;

OLICHUBAaTh NPHUOOPETEHHBIA OIIBIT;

CrocoOCcTBOBaTh (POPMUPOBAHUIO U IMPOSBIECHUIO IIUPOKOW 3PYIUIUMU B Pa3HBIX
o0JacTsX 3HaHUU, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIM U KYJIbTYPHBII
YPOBEHb;

CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUssiM, BHOCHUTb KOPPEKTUBEBI B ACATCIIBHOCTD,



OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

— BJIAJIETh HAaBBIKAMHU IO3HABATEJIBHOM pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIMTEIBHBIX  IIPOLECCOB, UX OCHOBAaHUM M PpE3yJIbTATOB;
UCTOJIB30BaTh NPUEMBI peIeKCHH Ui OLIEHKHM CHUTYallud, BBIOOpa BEPHOTO

peleHus;

— YMETb OLCHMBaThb PUCKM U CBOCBPEMEHHO IIPUHHMATh DELIEHUE IO HX
CHIKEHUIO;

— IpPUHUMATh MOTHMBbI M apryMEHTHl JPYTHX IIPU aHAINU3E pe3yIbTaToB
JEATEIIBHOCTH.

IIpunsTHe ceds1 M APYrux:
— MpPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;
— NpPUHUMATh MOTHMBBI M apryMEHTBl JPYTuX JIIOAEH INpU aHAJIU3€ PE3yJIbTaTOB
JIeSATEIbHOCTH;
— MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OLIHOKY;
— pa3BHUBaTh CIIOCOOHOCTH BUJIETh MHUP C MO3HUIIMU JPYTOro YeIOBEKa.

3.3 NNPEJMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenmeTHbIC pe3yIbTaThl OCBOCHHS yU4eOHOTO mpeameTa «bHoIorusy TOKHBI OTPaXkaTh:

1) c(OPMHPOBAHHOCTh 3HAHUW O MeCTe€ M POJIM OMOJIOTUM B CHUCTEME HAyYHOTO
3HAHUSl €CTECTBEHHBIX HAayK, B (POPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa U HAy4YHOI'O MUPOBO33PEHHUs; O BKJAJE POCCHUMCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOIOB B
pa3BuTHe 0MONI0TUY; GYHKIMOHATHHON IPaMOTHOCTH YEIOBEKA JUIsl PEIICHHsSI )KU3HEHHBIX 33/1a4;

2) YMEHHUE pacKpbIBaTh CoJepkKaHUe OMOJOTMUYECKUX TEPMUHOB U MOHSTUMN: KU3HB,
KJIETKa, OpraHu3M; MeTa0oiau3M (OOMEH BEIIEeCTB M MPEBpallleHUE JSHEPTrUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(pempoTyKIHs), HACIECTBEHHOCTh, HI3MEHUYUBOCTD, POCT M Pa3BUTHE;

3) yMEHUE Hu3NaraTh OHOJOTMYECKHEe TeopuH  (KJIE€TOYHas, XPOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JOrMa MOJIEKYJIsIpHOM Ouonorun), 3akonsl (I'. Menpens, T.
Moprana, H. 1. BaBuiioBa) u yueHus (0 eHTpax MHOT00Opa3us U MPOUCXOKICHUS KyJIbTYPHBIX
pactenuit H. 1. BaBunosa), onpenensiTb rpaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

4) YMEHHUE BIaJIeTh METOJAaMH HAy4YHOI'O MO3HAaHUS B OMOJIOTHMU: HAOMIOJIEHHE U
OTIMCaHME JKUBBIX CHCTEM, IPOIECCOB U SIBICHUI; OPTaHU3AIMs U MTPOBEICHUE OMOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBIIBICHHUE 3aBUCUMOCTH MEXAYy HCCIeTyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIONYUYEHHBIX PE3YJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX TMOHSTHA,
TEOPH U 3aKOHOB; yMEHHE JIeNIaTh BHIBOJIbI HA OCHOBAHUH MOJIyYEHHBIX PE3YJIbTAaTOB;

5) YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT W
9YKapHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH IPOLIECCOB: OOMEHa
BEIIECTB U MPEBPAILLEHUS YHEPIUH B KIIETKE, (DOTOCHHTE3a, TNIACTUYECKOT0 U SHEPreTHUECKOTO
oOMeHa, XeMOCHHTe3a, MUTO03a, MeW03a, OIIOJOTBOPEHUS, Pa3MHOXKEHHUS, WHIUBUAYaIHLHOTO
pa3BUTHUS OpraHu3Ma (OHTOT€HE3);

6) YMEHUE NPUMEHSTh TIOJyY€HHbIE 3HAHUS M OOBSICHEHUS OMOJIIOTHYECKUX
IPOILIECCOB U SIBICHUM, Ul MPUHATUS NPAKTUYECKUX PELICHU B MOBCEIHEBHOM )KU3HHU C LENIBIO
obecrieueHnst 0€30MTaCHOCTH CBOETO 3/JI0POBBS U 3JI0POBBSI OKPYXKAIOIIUX JIFOJICH, COOIOICHUS
HOPM T'PaMOTHOTO TOBEICHUS B OKpY’Karolleld MpUPOIHOI cpesie; MOHUMaHHe He0O0XO0AUMOCTH
UCTIOJIB30BaHUS JIOCTHIKCHUH COBPEMEHHOW OMOJOTMH M OWOTEXHOJIOTHH JJIsl pariOHAIBHOTO
PUPOIONIOIB30BAHNUS;

7) YMEHHUE pelIaTh dJIEMEHTapHbIe TeHETHYECKNE 3a/1a4l Ha MOHO- U JUTHOPHIIHOE
CKpeIMBaHKe, CLIETUICHHOE HaCleJ0BaHUE; COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPELIMBAHUS
JUTSL TIpeJICKa3aHsI HAaClIeI0BaHMS MPU3HAKOB Y OPTaHU3MOB;

8) YMEHUE BBINOJIHATH J1A00pPaTOPHBIE U MTPAKTUYECKUE PabOThI, COONIIOIATh IPaBUIIa
pu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 00OPYAOBAHHEM;



9) YMEHHE KPUTHYECKHM OIEHMBaThb M  HMHTEPHPETUPOBaTh  HH(OpMALNIO
OMOJIOTUYECKOTO  COACpKAaHMs, BKIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHHUS W3 PA3TMYHBIX
uctoyHukoB (CMMU, HaydyHO-TIONMyNSpHBIE MaTepuaibl); STUYECKHE aCHEKThl COBPEMEHHBIX
UCCJICIOBAHMI B OMOJIOTUH, METUIINHE, ONOTEXHOJIOTUH;

10) yMEHHE CO37aBaTh COOCTBEHHBIC NMUCHbMEHHBIC W YCTHBIE COOOIICHMS, 0000mas
OMOJIOTHYECKYI0O HMH(POPMAIUI0 H3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

3.4 11 KUIIACC

[IpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOTO mpeamMera «broaorus» qomKHbI OTpaxaTh:

1) c(OPMHPOBAHHOCTh 3HAHMH O MECTE€ M POJM OHMOJIOTUH B CHUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOU €CTeCTBEHHO-HAYYHON KapTHHBI
MHUpa U HAYYHOTO MHUPOBO33PEHHUS; O BKJIA/E POCCHMCKHX M 3apyOEeKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHe OUONIOTHH; (PYHKIMOHATBHON IPAMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] )KU3HEHHBIX 3a]1a4;

2) YMEHHUE PACKPBIBATH COJCP)KaHHE OMOJIOTMYECKUX TEPMHUHOB WM TIOHSTHHA: BHJ,
MOMYJISIINSL, TeHO(MOH I, DBOIIOIKS, IBUKYIITHE CUIIBI ((PaKTOPBI) IBOIIOIUH, TPUCTIOCOOIEHHOCTh
OpPraHu3MOB, BHUJI000pa30BaHME, JSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeyIIEHTHI, [eNH MUTaHUS, HKOJOTHYECKas MHpaMuia, OMOreoIeHo3, obnocdepa;

3) yYMEHHE u3Jarath Ouosiornueckue teopun (dBonrormonHas teopus Y. JlapBuna,
CHUHTETUYECKAsi TEOPHS SBOJIOLNUN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactea K. M.
bapa, yepenoBanus rinaBHBIX HampaBleHud u myteil sBomouuu A. H. CeBeprioBa, yueHus o
ounoctepe B. U. BepHaickoro), onpenensTh TPaHUIB UX TPAMEHUMOCTH K )KUBBIM CHCTEMaM;

4) YMEHHE BIaJeTh METOJaMU HAyYHOrO TMO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OIMCAHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHUI; OpraHu3alus U NpoBeACHUE OMOIOTHYECKOIO
SKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl; BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIEAYEeMBbIMH
BEJIMYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX PpEe3Yy/IbTAaTOB, MCIOJIb30BAHHBIX HAYUHBIX IOHSTHUH,
TEOpHUI U 3aKOHOB; YMEHUE JIelaTh BHIBO/IBI HA OCHOBAHHH IOJIYUEHHBIX PE3YyJIbTATOB;

5) YMEHHE BbIIEIATh CYIIIECTBEHHbIE PU3HAKH CTPOEHUSI OMOJIOTMUYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUI, MPOJYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOr€OleHO30B M IKOCHUCTEM;
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB, JAEUCTBUS HKOJOTHYECKUX (PaKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX, aHTPOIIOT€HHBIX N3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKJIOB B
ouocdepe;

6) YMEHUE NPUMEHSTHh TIOJy4YeHHbIE 3HaHUS M OOBSICHEHUS OHOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS IPUHATUS IPAKTUUYECKUX PEIICHUHN B MOBCEAHEBHON KU3HU C LIEIbIO
oOecrieyeHns 0€30MaCHOCTH CBOETO 3/10POBBSl U 3/I0POBbsSI OKPYKAIOIIUX JIIOJEH, COOIIOICHUS
HOpPM TI'PaMOTHOTI'O MOBEACHUS B OKpY’Kalolllel MPUPOIHOMN cpesie; MOHMMaHue HEOOXOAMMOCTH
UCTOJIb30BaHUSl  JIOCTWKEHUH  COBPEMEHHOW  OHMONOrMHM A PAlMOHANBHOTO  IpH-
POJIOTIONB30BAHMS;

7) YMEHHUE pelaTh 3JIEMEHTAapHble OHOJOTMYECKHE 3aJayH, COCTAaBJIATH CXEMbI
NepeHoca BeIeCTB U PHEPTUU B HKOCHCTEMax (LeNU MUTAHUSA);

8) YMEHUE BBINOJIHATH J1A00PaTOpHBIE U MPAKTHUECKUE pabOThI, COONIIOIATh ITPaBUIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

9) YMEHUE  KPUTHYECKH OLIEHUBaThb W  HHTEPIPETHPOBATh  HMH(POpMAIUIO
OMOJIOTHYECKOTO  COAEpKaHMs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
ucrounukoB (CMMU, HayyHO-TOMyJsipHbIE MaTepHalibl); paccMaTpuBaTh  TIJI00aJIbHBIE
HKOJIOTMYECKHE NMPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

10) YMEHHE CO3/aBaThb COOCTBEHHbIE MHUChMEHHBIE U YCTHBIE COOOIIEHUS, 00001as
Ouonornyeckyro HMHGOPMAIMIO W3 HECKOJBKMX  HCTOYHUKOB, TI'PaMOTHO  HCIOJIb30BATh
MOHATUMHBIN amnmnapar GUOJIOTHH.



4 TEMATHUYECKOE INIAHUPOBAHUE

TemaTtuueckoe INIAaHUPOBAHUE TMPEACTABIICHO IIO0 TIoJaM O6yLI€HI/IH, B HEM YKa3aHO
PECKOMCHAYCMOC KOJIMYCCTBO 4YaCOB, OTBOJAUMOC HA U3YUYCHUC TCM, IOBTOPCHUC W PA3JIUIHOIO

BUJla KOHTPOJIBHBIC pa6OTBI.
HOpSI,Z[OK HU3YUCHUA TCM B IMPCACIaX OAHOI'o KjiacCa MOXET BapbHPOBATHLCA.

OcCHOBHBIE BUBI JCATCIIBHOCTH 06y‘IaIOHII/IXCH NNEPCUUCIICHBI IIPU N3YYCHUU Ka)KHOﬁ TEMBI

U HampaBJICHbI HA JOCTIKEHHUE TUIAHUPYEMBIX PE3YJIbTaTOB O0yUCHHS.

4.1 10 KIIACC

O01ee koimuecTBO — 34 4aca.

Tembl ypokoB
U KOJINYeCTBO

OcHoBHOe coJepkaHue

Inanupyembie BUABI
yueOHOMH JesiTeJIbHOCTH

KUBOU TIPUPOABI».

JlabopaTopHbIe U TPAKTHIECKHE
pabotsr: [IpakTrueckas pabora

No 1. «Hcnonp3oBaHue
Pa3ITUYHBIX METOI0B pH
U3y4YEHUU OMOJIOTHYECKUAX
00BLEKTOBY

4acoB o0y4Jaromuxcst
Tewma 1. buonorus kak Hayka (2 4)
1. buonorus xak | buomorus kak Hayka. Cssizu | PackpwiBath COZIepKaHue
Hayka (1 u) Ouosornu ¢ OOUIECTBEHHBIMH, | TEPMUHOB U TOHITUN: HAYYHOE
TEeXHUYECKUMH U  JPYTMMHU | MUPOBO33PEHHUE, Hay4Hast
€CTECTBEHHBIMU HayKaMH, | KapTHMHA MUpPa, HAYYHbIA METOJ,
bunocodueit, penuruen, OSTU | THIOTE3a,  TEOPHS,  METOJIBI
KOM, 3CTETUKOU U IIPABOM. HCCIIEOBAHUS.
Ponb ouonoruu B | XapakTepu3oBaTh OUOJIOTHIO KaK
GbopMUPOBaHUM COBPEMEHHOW | HayKy, €€ MECTO W POJIb CpPEeIH
HAay4HOM  KapTUHBI  MHpA. | APYIMX €CTECTBEHHBIX HAYK.
Cucrema OMOJIOTMYECKUX HAYK. [lepeuncnars pazziensl
%eMOHCTpaHHH: OMOJIOTMM B COOTBETCTBUU C
optpetsl: Y. JlapBuH,
00BEKTaMHU U3YyUCHHUSI.
I'. Meunens, H. K. Koab1ios, o
HaszpiBats BaxkHeiIme otpaciu
JIx. Yorcon u @. Kpuk. %
OMOJOTMYECKNX  3HAaHUU |
Tabmuupl 1 cxembl: «MeTobI
MO3HAHMUS JKUBOW MPUPOBI» 3aldTH, CTOATIHE feped
6uosnorueit XXI B.
2. MeTonapl | Meronpl  mo3HaHuMA ~ KUBOW | PackpbiBaTh coziepKaHue
[IO3HAHWUS  JKUBOU | IPUPOJIBI (HabmoJieHne, | TEPMUHOB W TIOHATHIA: HAyJHBIH
npupoas! (1 1) JKCIIEPUMEHT, ONMCAHMUE, | METOJI, METO/bl UCCIIETOBAHMUS.
H3MEDEHHE,  KNACCH(MKAIIHA, XapakTepru3oBaTh OCHOBHBIE
MOJIEJIMPOBaHUE, o
METO/BI MO3HAHUS AKUBOU
CTaTUCTUYECKas o0OpaboTka .
PUPOJIBIL: HaOmro/1eHue,
JTAHHBIX ).
JKCIEPHUMEHT, OIMCAaHMUE,
HAemoncrpaunn:  Tabmuubl  H | p3mepenue, KJaccuukarus,
cxeMbl: «MeToJbl  TO3HAHUS

MOJICTTUPOBAHUE, CTATHCTHUYECKAs
00paboTKa JaHHBIX

Tewma 2. ’)Kusble cuctemsl 1 ux opranuzanus (1 4)




3. buonorunueckue
CUCTEMBI, TPOIECCHI
1 ux u3ydenue (1 1)

JXKusbie cuctembl (OMOCHCTEMBI)
Kak npeaMer U3yUYCHUS
ounosorun. OTinMyMe KHUBBIX
CUCTEM OT HEOPraHW4eCKOn
npupozsl. CBoiicTBa OnocucTem
U uX paszHooOpasue. YpOBHH

OpraHu3aIu ouocucrem:
MOJIEKYJISIPHBIH,
OPraHOUIHOKJIETOYHBIMH,
OpTraHU3MEHHBIH,
MOMYJISIIIHOHHO-BHIOBO,
JKOCHUCTEMHBIN
(6MOTEOIIEHOTUYECKHI ),
onochepHbIit.

Hayxkwu, u3ydarouue
OrocucTeMbl Ha pa3HbIX

YPOBHSX OpraHu3aluu.
JlemoHCTpauu:

Tabmuue! 1 cxembl: «OCHOBHBIE
IIPU3HAKU JKU3HW», «YPOBHHU
OpraHu3aI|y )KUBOU IPUPOIBIY.

Ob6opynoBanue:
monekyisl JTHK.

MOJENb

PackpriBath colepKkaHue
TEPMUHOB U TMOHSITUN: CUCTEMA,
OuoJiornueckas cucTEMa,
JIEMEHTBI CHCTEMbI, CTPYKTypa
OMOCHCTEMBI, CBOICTBA >KUBBIX

CHCTEM, oOMeH BEIIIECTB,
pa3MHOXEHHE, POCT, pPa3BUTHE,
HACJIEICTBEHHOCTD,
M3MEHYHUBOCTb, Pa3IPaKUMOCTb,
9HEPro3aBUCUMOCTb, YPOBHHU
OpraHu3aIH KU3HU
(bnocucrem).
XapakTepu3oBaTh  MPHUHIIUAIIBI
OpTraHU3aIIN orocucTeM:
OTKPBITOCTb, BBICOKAs
YIOPSIIOYCHHOCTb,
CaMOperyJIsIIHA,
UEPAPXUYHOCTb.

[lepeuncnsaTh  yHUBEpCAJbHBIC
CBOWCTBA JKHUBOTO: E€IMHCTBO
XUMHAYECKOTO COCTaBa,
pa3apakuMocCThb, JIBUKCHHE,
roMeocTa3, pOCT W pa3BUTHE,
HACIIE/ICTBEHHOCTD,
U3MEHYNBOCTb, HBOJTIOIUS
(mpucnocobiieHne K
U3MEHSIOIIUMCS YCIIOBHSIM).
[IpuBoauTH IIPUMEPHI
OuocucTeM  pa3HOTO  YPOBHS
OpraHu3aliii ¥  CpPaBHUBATh

IIPOSIBJIICHUS CBOMCTB JKMBOI'O HA
Pa3HBIX YPOBHSIX.

XapakTepu3oBaTh OCHOBHBIE
MIPOLIECCHI, mpoTeKarle B
OuocucTemMax: 0OMEH BEIIEeCTB U
peBpallieHue SHEprud,
CaMOBOCTIPOU3BE/ICHUE,
CaMOPETYJISINS, pa3BUTHE.

CobnronaTh ipaBuiia OEpeKHOTO
OTHOILIEHUS K KMBOW IPUPOJIE

Tema 3. XuMu4ecKkHil cocTaB U CTPOECHUE KIETKH (8 )

4. XUMHYECKUU
COCTaB KJICTKU.
BOJIa Hu
MHHEPAIbHBIE

comnu (1 1)

XUMHAYECKHH COCTaB KIJIETKHU.
XHUMHYECKUE DJIEMEHTEL:
MaKpOdJIEMEHTHI,
MHUKPO3JIEMEHTHI.
MUHEpaIbHBIC
DU3NKO-XUMHUYECKUE
MpoLIeCcChl, MPOTEKAIIIUe B
KUBBIX cuctemax. DOyHKIUN
BOJIbl U MUHEPATbHBIX BEIIECTB
B KJIETKE. [Tonnepxanue
OCMOTHYECKOT'0O Oaianca.
JleMoHCTpamuu:

Bona u
BEIIECTBA.

PackpeiBath COJZIepKaHue
TEPMHHOB u MOHSATHH:
DJIEMEHTBI-OMOT€HEI,
MAaKpO3JIEMEHTHI,

MHUKPODJIEMEHTBI; MHUHEpaJIbHbIE
BEIIECTBA, MOJIEKYJa BOJbI KaK
JUIOJb, BOJOPOJHBIE  CBS3H;
ruaApoQuiIbHbIE U THIPO(HOOHbBIE
BEILIECTBA.

Jloka3pIBaTh €INHCTBO
3JIEMEHTHOI'O COCTaBa Kak OJHO
U3 CBOMCTB KHUBOTO.




Huarpammbl:  «Pacnpenenenue
XUMUYECKUX  DJIIEMEHTOB B
HEXUBOU MIPUPOIEN,
«PacrmipeniesieHie  XMMHUYECKUX
AJIEMEHTOB B )KMBOU IIPUPOJAEH.

Tabmuier u CXEMBI:
«Ilepuoanueckas Tabuma
XUMHYECKHUX 3JIEMEHTOBY,

((CTpOCHI/IC MOJICKYJIBI BOABI»

Pacripenenats XUMUYECKHE
JJIEMEHTBl 10  IpyNmaMm B
3aBUCUMOCTH oT
KOJIMYECTBEHHOT'O

NIPEACTAaBUTEILCTBA B
OpraHu3Me;  XapaKTepu30BaThb

POJIb OTACJIBHBIX 3JICMCHTOB.

BrisBnsaTh CBSI3b MEXTY
COCTaBOM, CTPOCHHEM MOJICKYITbI
XUMHYECKOTO COSAMHCHHS U €T0
(OYHKIMSIMU B KIIETKE

5. benku. coctaB u
crpoenue 6enxos (1
)

benku. CoctaB u cTpoeHHE
OeNKOB. AMHUHOKHUCIOTBI —
MOHOMEPHI OENKOoB.

He3zamenumbie W 3aMEHHMBbIE
AMUHOKHCIIOTHI.
AMHWHOKHUCIIOTHBIN COCTaB.
YPOBHU CTPYKTYpHl O€IKOBOU
MOJIEKYJIbI (nepBuyHas,
BTOpPHUYHAs], TPETUYHAS

W 4YEeTBEpPTUYHAS CTPYKTYypa).
XUMHYECKHE CBOMCTBA OEIKOB.
buonornueckue GbyHKIIUN
OCIIKOB.

JlemoHcTpauu:

Tabmuue!l u cxemsbl: «CTpoeHue
MOJIEKYJIbl O€IIKa.

O6opynoBanue: CBETOBOM
MHKPOCKOII, MUKPOIIpEapaThl

PackpsiBath colepKaHue
TEPMHHOB U TOHATHIA: OeNKH,
IIOJIUMEPBHI, MOHOMEDPBHI,
AMHUHOKHCJIIOTHI, MEeNnTUAHAS
CBSI3b, TIOJIUIICTITU,

JeHaTypanus. XapakTepru3oBaTh
OeNKM KaK KJIacC OPraHMYeCKUX
COCIMHEHU;
KJIacCU(PUIMPOBATh  UX IO
CTpoeHHIO  (TJIOOYIsApHBIE |
bubpmIIsIpHBIC Oenkn),
NEPEYUCIIATh U XapaKTepU30BaTh
¢GbyHKIMK OETKOB

6. @®epMeHTBl —
OHMOJIOTUYECKUE
Karajan3a- TOPbI

(19)

®epMeHTbl — OHOJIOTUYECKUE
KaTaJan3aTOpHI. Crpoenue
(depmMeHTa: aKTUBHBIA LIEHTP,
cyOcTpaTHas Crnenu(pUIHOCTD.
KodepmenTsr. Burtamunsbl.
Otnuuus (bepMeHTOB oT
HEOPTraHNYECKUX

KaTaJan3aTOPOB.

Tabmuupl u cxembl: «CTpoeHue
dbepmeHTay.

OOGopynoBanue: 00OpyaOBaHUE
JUI TIPOBEJIEHUS HAOJIIOJCHUH,
WU3MEPEHHM, SKCIIEPUMEHTOB.

JlaGopaTopHbIe U MPaKTHIECKHE
paboThI:

JlaGoparopnas pabota Ne 1.

«3yuyeHne  KaTaaUTUYECKOU
aKTUBHOCTH  (epMEeHTOB (Ha
MpuMepe aMmuiia3bl WM Kara-
JIa361)»

PackpeiBath COJZIepKaHue
TEPMHUHOB u MOHSITHIA:
(epMeHTBI, aKTHBHBIA IICHTP,
cyOcTpatHass  CHenu(pUYIHOCTD,
KO(EpPMEHTHI, Oenku-
aKTHUBATOPbI u Oenku-
WHTUOUTOPHI.

VYka3wBaTh OTIINYHUS (EPMEHTOB
oT HEOPraHMYECKUX
KaTaanu3aTopOB.

OObscHATh posib (EPMEHTOB B
(yHKIIMOHMPOBAHUHU AKHUBBIX
CUCTEM, B MPOMBILIUIEHHOCTH, B
MEIUIMHE, B  IOBCEIHEBHOM
YKU3HU YEJI0BEKa




7. VriaeBoasl.

Jlurmmaet (1 9)

VYrneBobl: MOHOCaXapu bl
(riroko3a, pubosa "
JIe30KCUpr003a), arcaxapuibl
(caxaposa, JIAKTO03a) u
MOJIMCaxapu bl (kpaxmau,
TJIMKOTEH, LEJUTI0JI034).
buonoruueckune byHKIIH
YIJIEBOJIOB.

Jlununer: TPUTIULIEPUIDI,
dochomunubl, CTEPOU/IBI.
IM'uapodunsHO-THAPOPOOHEIE
CBOMCTBA. buonornueckue

¢ynkun munuaoB. CpaBHeHHE
YIJI€BOAOB, OETIKOB M JIMIHUIOB
KaK UCTOYHHKOB YHEPTHUU.

JlemoHCTpauu:

Tabmuiet u CXEMBI:
«YTneBoap», «JInmuaey.

O6opynoBanue: 000pyaOBaHUE
JUI TIPOBEJICHUS HAOIIOJCHUM,
U3MEPEHMM, DKCIIEPUMEHTOB.

PackpriBath colepKkaHue
TEPMHUHOB ¥ TIOHSATHIA: YTIICBOJIBI,
MOHOCaXapubl,  JUCAXapHIbl,
MOJTUCaxapubl, TJII0KO032,
pubo3sa, ne3okcuprbo3sa,
caxapo3a, JIaKTo3a, MajbTO3a,
LIEJITI0JI03a (kmeruarka),
KpaxMaJl, TJIMKOTEH; JIMITHIBI,
TPUTIIMLEPUIbl (KUpBI, Macia),
dhochomumuabl, CTEPOUIBI.

XapakTepus3oBaTh YTJIEBO/IBI,
JTVITIH TG KaK KJ1acc
OpPraHUYECKUX COCAUHEHUN.

Knaccudunuposars yrieBoasl u
JTVITIHLJTBT o CTPOEHHIO;
HNEePEeYUCIIATh byHKIIUN
YIJ€BOJIOB U JIUIIUOB.

CxemaTtnuecku n300paxarb
CTPOEHUE MOJIEKYJ YIJIEBOJAOB,
JUIHI0B

8. HYKJICHHOBBIC

KUCHOTEL. ATO

(1)

Hyxneunoseie kucnotsl: JJHK u
PHK. Hyxneorupr —
MOHOMEPBI HYKJIEUHOBBIX
kucnot. Ctpoenue u (pyHKIUU
JHK. Ctpoenne u QyHkuuu
PHK. AT®: crpoeHue wu
¢yukuu. JlemoHncTpanuu:

IToprpersr: [Ix. VYorcon, O.
Kpuk, M.  VYunkunc, P.
@paHKINH.

Tabmuis! u CXEMEL:
«HyknenHoBbie KHUCIIOTEHI;
JHK»,

«buocuntes 6enkay, «CTpoeHue
MoJieKyisl ATD».

O6opynoBanue: CBETOBOM
MHKPOCKOII, MUKPOIIpEnapaThl

PackpsiBath coaepKaHue
TEpPMHHOB u HOHSITHH:
JIe30KCUPHOOHYKIIEHHOBAS
KHCIIOTa (JIHK),
pUOOHYKIIEMHOBAs KHCJIOTa
(PHK), HYKJICOTH/I,
MOJTMHYKJICOTH THAS 1eTTh
(MOMMHYKIIEOTHT),

KOMIJIEMEHTAapHOCTb, (YHKLUHU
JIHK (xpaHeHue u mnepenaya
HACJIe/ICTBEHHON HH(pOpManun);
Buael PHK (undopmanmonHas,
TpaHCIOPTHas1, puboCcoOMasbHas);
aneHosuntpudochar  (ATD),
MaKpOIPTHUECKAs CBSI3b.

XapakTepu3upoBaTh
HYKJIEMHOBBIE  KHCIIOTBI  KakK
XUMHUYECKHE  COEAUHEHUS] U
HOCHUTEIHN HaCJIEICTBEHHON
nHpopmManuu.

Otmeuats 0COOEHHOCTH
CTpOEHUS MOJIEKYII

HykiaenHOBbIX  kucioT (JIHK,
PHK) u AT®. Cxemaruuecku

9.  HUcropus
METOJIBI

n

HU3YUCHUA

KIJICTKHU. KIJIETOYHAas

TEOpus

(1 9)

[{uTosmoruss — Hayka O KJETKE.
Knerounass teopuss — mnpumep
B3aUMOJICUCTBUS HIeH U (DAaKTOB
B HAy4YHOM I103HaHUU. MeTobl
W3YYEHUS KIIETKH.

n300paxarhb CTpOEHHE
HYKJICOTH/IOB, MOJIEKYIT
HYKJIEMHOBBIX KUCJIOT, ATO.

PackpeiBath COJZIepKaHue
TEPMHHOB W TIOHATUH: KJIETKa,
IIUTOJIOTHST; pacKkpbIBaTh
COZEpKaHUE MOJI0KEHU I

KJIETOYHOU TEOPHH.




Hemonctpamuu: Iloptpersr: A. | Ilepeuncnsats u
Jlesenryxk, P. I'yk, T. llIBanH, XapakTepu30BaTh OCHOBHBIE
M. Illneiinen, K. M. Bop, P. | METOABI ~ M3YYEHHA  KIETKM
Bupxos. (mpuroroBieHue Cpe30B,
. OKpalllMBaHUeE,
O6opynoBaHue: CBETOBOMl MH- MHKPOCKOIIUPOBAHHE,
KpOCKOII; MHKPOTIPETIAPATHL | 1yeyrpudyyruposanue,
PACTUTENBHBIX, JKMBOTHBIX W | wypprpupoBande  KIETOK U
OaKTepuaTbHBIX KIETOK; | rxapeif)
PUCYHKHU c
MHUKpooTOorpagusiMu  KIETOK,
MOJIyYeHHbIE C [0- MOILBIO
CBETOBOIO U  3JIEKTPOHHOTO
MHUKpOCKOIIa
10. Kmerka kak | Knmetka kak mnenoctHas xuBas | PackpwiBath COoZepKaHue
LenocTHas JkuMBas | cucrema. OOmme NpPU3HAKM | TEPMUHOB M IOHSTHH: KIIETKU
cucrema (1 ) KJIETOK: 3aMKHYyTas HapyxHas | (dyKapuoTuyeckas,
MemOpaHa, monekynbsl JIHK kak | mpokapuotuyeckas),
TeHETUYECKUI anmapar, | IJjia3MaTudeckas mMemOpaHa
cuctema cuHrte3a Oenka. Tumbl | (T1a3manemMma), TIMKOKAIHKC,
KJIETOK: DYKapUOTHYECKas U | TPAHCIOPT BELIECTB
MIPOKapUOTUYECKAs!. (maccuBHBIH, AKTUBHBIN),
Ocobennoctu CTPOCHHUS | DHJIOIUTO3 (darouuros,
IIPOKAPUOTUYECKOMN KIIETKH. IUHOLIUTO3), 9K30LIUTO3,
Knerounas crenka Oakrepui, | KICTO9HAd CTCHKA, HYKJICOUA.
Crpoenne  sykapuotuueckod | CpaBHUBaTH  MeXAy  COOOi
kJIeTKd. OCHOBHBIE OTJIMYUS | DYKaApUOTHUYECKUE u
pacTUTENbHOM, KUBOTHOM U | MPOKAPUOTHYECKHUE KJIETKH;
rpubHOM KJIETKHA. | OTME€YaTh CXOJICTBO U Pa3INYus B
IToBepXHOCTHBIE CTPYKTYphl — | CTPOEHHH KJIETOK OaKTepHii,
KJIETOYHAast CTEHKA, | KMUBOTHBIX, PACTEHUI U TPpUOOB
TTIMKOKAIIUKC, WX  (YHKIIHH.

[Tnazmatuueckass memOpaHna, eé
CBOICcTBa U (QyHKLIUU.

Hemonctpanuu: Iloprpersr: A.
Jleenryk, P. I'yk, T. llIBaHH,

M. [Ilneitnen, K. bap, P.

Bupxos.

Tabmunel u cxembl: «CTpoeHue
AYKapUOTUYECKOMN KJIETKW,
«CTpoeHue KUBOTHOM KIETKHU,
«CtpoeHue pacTUTEIBHON
KIJIETKHN, «CtpoeHue
IIPOKAPUOTUYECKON  KIIETKU.
OGopynoBaHue: CBETOBOI
MHUKPOCKOIT, MHKpOIpenaparhbl
PACTUTENBHBIX, KUBOTHBIX U
OaKTepuaTbHBIX KIETOK

11. Crpoenue
AYKAPUOTUYECKON
kietku (1 9)

[MurommazmMa u €€ OpraHou[bl.
OnHoMeMOpaHHbIE OpraHOW/IbI
KJIETKU: OIIC, amnmapar
I'omsoxm, JIN30COMBI.
[TonyaBTOHOMHBIE ~OpraHOM/bI
KJIETKH: MHUTOXOHIPHH,

PackpeiBathb coJiepyKaHue
TEPMHUHOB 51 TTOHSTHN:
LUTOIIA3Ma, OpraHoOUpbl,
SHJOIUIa3MaTHYeCKast CeTh
(BIIC), ammapar  [ombmxw,

JIN30COMBI, BAaKYyOJIb,




1acTuabl.

[IpoucxoxaeHue MATOXOHAPHIA
A 1IacTun. Bwuasl miacTui,.
HememOpanHbIe OpraHOMU/IbI
KJIETKH: pUOOCOMBI, KJIETOUHBIN
LEHTP, IEHTPHOIU, PECHUYKH,
KT'YTUKHU. DyHKIMU
OpPraHOUIOB KJICTKH.

Bxirouenus.

Snpo — perynsTOpHBIN LEHTP

KIIETKHU. Crtpoenue  sppa:
sqiepHas o0oJiouKa,
KapHuoIuia3zMa, XpPOMAaTHH,

SIIPBIIIKO. XPOMOCOMBI.
TpaHcropT BEIIECTB B KJIETKE.
JlemoHcTpamuu

[Toptpetsr: A. JleBeHryK,

P. Tykx, T. IlIBamn, M.
[Ineitnen, K. bap, P. Bupxos.

Tabmunpl u cxembl: «CTpocHHE
SYKApUOTHYECKON KIETKI,

((CTpOGHI/Ie JKUBOTHOM KIICTKH,

«CtpoeHue pPacTUTENBHOU
KJICTKHY, «Ctpoenue
MPOKAPUOTUYECCKON KIICTKI,

«Ctpoenue  aapa  KJIETKH».
O6opynoBanue: CBETOBOM
MHUKPOCKOIT, MHKPOIIpEnapaThl
pPacCTUTENbHBIX, JKUBOTHBIX U

6aKTepI/IaJ'IBHBIX KJICTOK.

JlabopaTopHble U MTPAKTUIECKHE
paboTHI:

JlaGopaTtopnas pabota Ne 2.

«3yueHne CTpOEHHS KIIETOK
pacTeHui, JKUBOTHBIX u
OakTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIpenaparax |
WX ONMCAHHEY

MUTOXOH/IPUH, TUTACTUIBI
(X7oporiacTel,  XpOMOILIACTHI,
JICHKOIIJIACTHI), pUOOCOMBEI,
MHUKPOTPYOOUKH, KJIETOYHBIN
HeHTp (LEHTpocoMa), PEeCHUYKH,
KTYTUKH, BKIIOYCHHS, SIPO,
siiepHast o0oJiouKa,
KapHoIuia3ma, XPOMATHH,
SIPBIIIIKO, XPOMOCOMBI.
OnwuceiBath CTPOCHHUE
SYKAPUOTHUYECKOM KJIETKH IO
M300paKEHUSIM " Ha
MUKpoOIIpenaparax;

KJIAaCCU(UIIUPOBATH OPTaHOMIbI
B 3aBUCHMOCTH OT OCOOCHHOCTEM
UX CTpoeHUsI (0O JHOMEMOPAHHBIE,
IByMeMOpaHHbIE,
HEeMeMOpaHHBIC); OMHCHIBATh
(YHKIIMU KaKIOTO0 OpPTaHOWIa B
KJIETKE.

XapakTepu3oBaTh  KJIETOYHOE
AIpO KAk MECTO XpaHEHUs,
nepenadu (yIBOSHUE XPOMOCOM)
U peanu3auuu (TpaHCKPHUIILUSA)
HACJICJICTBEHHOW  MH(OpMAIIUH
KJICTKH.

HepeLII/ICJIﬂTB n OIIMChIBATh

KOMIIOHEHTBl  siipa M HX
(GyHKIHH.

CxemaTH4HO n300paxarb
CTpOCHHUE pPacTUTEIILHOW |

JKUBOTHOU KJIETKU

OOBACHATH OMJIOTHYECKOE
3HAUYE€HHE TPAHCIIOPTA BEILIECTB B
KJIETKE.

Tema 4. XuzHenesTenbHOCTb KIETKH (6 )

12. O0MeH
BEIIIECTB.
IInactuueckun
oOMeH.

dorocunTE3. XEMO-

cuHTe3 (2 1)

Oo0MeH BEIICCTB, TN
METa00IIN3M. AccuMuIAIMA
(mnactuueckuit  oOMeH) u
JTICCUMUITSITINS

(oHEpreTuyeckuii oOMeH) — nBe
CTOPOHBI €IMHOTO TpoIecca
Metabomu3ma. Ponb  3akoHOB
COXpaHEHUs BEIIECTBA |
SHEPTrUu B MMOHUMaHUU
MeTabonu3ma.

Turmesr oOMmeHa BEIIECTB:

PackpeiBath COJZIepKaHue
TEPMHUHOB U ITOHATHIM:

O0OMEH BEIIECTB U MPEeBpaICHNE

SHEPrUu (merabonusm),
aCCUMWJIALIMSA,  IJIACTUYECKUI
oOMeH, JUCCUMUJIALINSA,
SHEPreTUYECKUI oOMeH,
¢dorocunTes, ¢boronus,
dhochopummpoBanue,
MIEPEHOCUUK POTOHOB,
XEMOCHHTE3.




aBTOTPOHBIN u
reTepoTPOPHBIN. Ponb
(dhepMeHTOB B 0OMEHE BEIIECTB U
NpEeBpalCHUN

JHEPruu B KieTke. POTOCUHTES.
CBeroBas U TeMHOBasg (ha3bl

(dboTocuHTE3A. Peakuuu
dbotocunTe3a. IPHEKTUBHOCTH
(dhoTocuHTE3A. 3HaucHue
(hoTocuHTE3a IS

KU3HU Ha 3ewiie. Brusnue

YCIIOBHI cpeabl Ha (OTOCHHTE3
U CcHocoObl TOBBILIEHUS €ro
IPOJYKTUBHOCTH Y KYJIBTYPHBIX

pacTeHui. XeMOCHUHTE3.
XeMOCHHTE3UPYIOIIHE
OakTepuu. 3HaueHue

XEMOCHUHTE3a Ui JKW3HU Ha
3emite.

Hemoncrpanuu: Iloprpersr: K.
A. Tumupszes.

Tabnuuel u CXEMBI:
«XioporacTy», «POTOCHHTES»

OnuceiBath dboTocuHTE3,
MpoOIIeCChl, MPOTEKAIoIIUe B
CBETOBOI M TEMHOBOM (haze.

BrrsgBiaTe IIPpUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY

HOTJIONIEHUEM COJIHEYHOU
SHEPTHUH XJIOPOPUIIOM

1 cuHTEe30M MoJiekys ATO.

CpaBHUBaThH HUCXOJHBIE
BEIIECTBA, KOHEUHbIE

IPOIYKThI u yCIIOBUS
MIPOTEKAHUs PEaKIUi

CBETOBOM W TEMHOBOW (ha3bl
(dhoTocuHTE3A.

CpaBuuBath  (poTOCHHTE3 H
XEMOCHHTES.

OueHuBaTh 3HAYEHUE

(hOTOCHHTE3a M XeMOCHUHTE3a JIJIs
JKA3HU Ha 3emiie

13.
DHepreTUYeCKui
obmeH (1 4)

OHepreTuueckuii  oOMeH B
KJIeTKe. Paciiernienyue BeIiecTs,
BbIJIETICHUE U aKKYMYJIUPOBaHUE
SHEPruM B  KJETKe. OTambl
HHEPreTUUECKOTO oOMeHa.
I'muxomus.  bpoxenue u ero
BUJIBI. Kucnopoanoe
OKHUCJICHHE, WM  KIETOYHOE
JIBIXaHUE. OKUCIUTEIBHOE
dochopunupoBanue.

D¢ heKTUBHOCTH
HHEPreTHYEcKOro oOMeHa.

JleMoHCTpauu:

Tabmunsl U cxembl: «THIBI
MUTaHHS», «MeTadoIn3M,

«MuTOXOHApUA,
«DHepreTuueckuit 0OMeH»

PackpbiBath CoJIepIKaHue
TEPMHUHOB U MTOHATUI:
JHEPreTUYCCKHIMA oOMeH,
TJIUKOIN3, MOJIOYHOKHCIIOE
OposkeHue, CIIUPTOBOE
OposkeHue, OMOJIOTHYECKOE

OKHCJIEHUE, KJIETOYHOE JIbIXaHue,
JTUCCUMUIIALIUSA, PEPMEHT.

XapaxkTepus3oBaTh oOMeH
BEIIECTB " TIPEeBpAICHAIE
9HEPruu (MeTaboIU3M) KaKk OJHO
UX CBOMCTB KHUBOTO.

[Tepeuncnars 0COOEHHOCTH
MTACTUYECKOTO u
SHEpPreTHuYeckoro oobmeHa B
KIIETKE; yCTaHABIUBATh

B3aMMOCBA3b MCXKIY HUMHU.

Paznnuate TUIBI oOmeHa
BEIIECTB B KJIETKE: aBTOTPO(HBII
U TeTepoTpOdHBIN.

OnuceiBaTh 3Tanbl
SHEPreTUYECKOTro oOMeHa
(MOIrOTOBUTEINBLHBIMN,
OECKUCIOPOIHBIH,

KHCIIOPOJIHBIN) ¥ CPaBHUBATH UX
MEXTy COOOM.

XapakTepru3oBaTh
TJIMKOJIN3A,

peakiuu
OpO>KeHHsI,




KJICTOYHOI'O AbIXaHWs, BBIABJIATH
NPUYHUHHO-CJIICACTBCHHLIC CBA3U
MCKIY I'N'IMKOJIM30M, KIICTOYHBIM
AbIXaHUEM U CHMHTC30M MOJICKYJI
ATO.

CpaBHHBaTH 3 PeKTUBHOCTH
OECKUCIOPOIHOTO u
KHUCJIOPOJIHOTO TAIOB
14. buocunrtes | Peakium martpuyHoro cuHresa. | PackpbiBaTh colep)KaHue
oenxka (2 u) ['enetnueckass wHboOpManMs M | TEPMHHOB U  TIOHATHH: TeH,
JIHK. Peanuzamusi | reHETUYECKUI KOJ, MaTPUUYHBIN
TeHETUYECKO uHpopManuu B | CHHTE3, TPAaHCKPHIILIHS,
kineTke. ['eHeTnueckuid KOO M | TpaHCHSALUS, KOJOH, aHTUKOOH,
ero cpoicTBa. TpaHckpunims | pubocoma, LEHTpalbHas J0rMa
— wMarpuusblii cuHTe3 PHK. | mMomekynspHoit Ononoruu.
Tpancnsauuss —  OMOCHHTE3 OnpenensTs CBOICTRA
Gexa. reHETUYECKOTO KoJa
Oransl TpaHCHSAUUU. | (TPUILIETHOCTh, OJHO3HAYHOCTb,
KoaupoBanue  aMHMHOKMCIIOT. | BBIPOXKJIEHHOCTb,
Porms pubocom B OmocuHTE3€ | YHHBEPCAIHHOCTH,
Oenka. HENEPEeKPhIBAEMOCTb,
JleMOHCTpAITHH: HEIPEPBIBHOCTD).
TMoprpers: H. K. Komblios. OnwuceiBaTh JTaNbl pean3aluu
Ta6nuupsl u cxembl: «CTpoenue | HACACACTBCHHON utgopmauuu
JHK», «CTtpoeHue u | KICTKE.
(yHKIIMOHUPOBaHUE reHa», | CpaBHUBaTh peakuuu
«Cunte3 Oenkay, «Pemnukanus | MaTPUYHOTO CHHTE3a MOJIEKYI
JHK», PHK u Genka B keTke
«I['enernuecknii KOJD».
O6opynoBanue: MOJIeTH-
anmumkannu «Y nsoenne JJHK u
TpaHCKpUNUUsA», «buocuHTe3s
Oenka»
15. Hexknerounsle | Heknerounsle ¢opmbl xu3Hu | PackpeiBath coJiepKaHue
¢dopMbl KH3HM — | — BUpYCHL. McTOpUs OTKPBITUS | TEPMUHOB M TOHATHUH: BUPYC,
BUpycCHI (1 1) BupycoB (/l. 1. VBaHoBckwmii). | BUpycosorus, Karcum,
OcobenHoctn  ctpoeHuss H | Gakrepuodar, BUPYC
JKU3HEHHOTO0 LIMKJIa BHUPYCOB. | HMMYyHOJepUIUTA yesoBeKa
bakrepuodaru. bonesnn | (BUY), oHKOTeHHBIE BUPYCHI.
PacTCHUN, — OKHBOTHBIX M | ¥anaxrepusoBaTh BUPYChl Kak
YyeJloBeKa, BBI3BIBACMBIC | yoynerounyio  (GOpPMY  IKH3HIL
BUPYCaMH. Bupyc | ocoGennoctn  crpoemns
UMMYHOZIEPUIIMTA  HENOBEKA | yopspepmprii LIUKJI BUPYCOB.
(BHY) — BO30yAUTENb .
CITW/Ia. ObpatHas OnwuceBaTh JKU3HEHHBIA ITHKIT
TPAHCKPHITIHS, peBepraza, | BUPYca UMMYHOZepUIITA
HHTErpasa. YeloBeKa; pasnuyarth Ha
pUCYHKax BTM (Bupyc
[podnraxtnka TabauHOM MO3aUKH),
paclpoCcTpaHeHus  BHPYCHBIX | Gaxreppodar, BUY.
3aboneBanuid. JleMoHCTpaIuu: OGOCHOBBIBATD ¥ COGIIIONATH
[Toprpersr: JI. Y. IBaHOBCKHH. MEpBbI poUIaKTUKH
pacrpocTpaHeHHs BUPYCHBIX

Tabmuip! u cxembl: «Bupyce,

3a00sieBaHUN  (pecrupaTopHbIE,




«baktepuodarny; «CtpoeHue u

JKCITYAOYHO-KHUIICYHBIC, KIICHIC-

KU3HEHHBI  mukn  supyca | BOH SHUE(amT, BITY-
CII1/a, 6aktepuodara. uHGbexHs)
O6opynoBanue: MOJIEJIb
crpykrypel  JIHK; wmarautHas
MO/I€JIb-alIINKaus
«CTpoeHHE KIETKU
Tema 5. PasmHOXeHuE ¥ MHIMBUyalbHOE PA3BUTUE OPTaHU3MOB (5 4)
16. Kusuenursi | KimeTouHsii IIUKII, unu | PackpsiBaTh colep)KaHue
LUK KJIETKHM. | )KM3HEHHbI  LHKJI  KJIETKH. | TEPMHUHOB u MOHSATUI:
Henenne  xnetku. | MHTEepdaza u muto3. [Iporeccrl, | KIeTOYHBIM HHMKI, HHTEp(da3a,
Muto3 (1 1) npoTekammue B uHTepdasze. | peruiuKanus, XpomMocoMma,
Permmukanmss ~ —  peakuus | KapuoTHII, rariouHbIH,
marpuuHoro cuHresa JIHK. | numiouassii XPOMOCOMHBII
Crpoenue XpoMOCOM. | Ha0Op, XpPOMaTHAbI; MUTO3; €ro
XpoMmocoMHBIlT ~ Habop  — | cragmm: T1podasza, Metadasa,
kapuoturl. JlumonnHeldi  u | aHadasa, Ternodasa.
TallTONTHBIN XPOMOCOMHBIC | OnycpipaTh KM3HEHHBIH LUK
HabOpbL. XpOMaTHIbL. | rergy; HEPEUUCIIATH u
Huronoruyeckue OCHOBBL | yanakTepn30BATH TepHOJbI
PasMHOKCHI M | kj1eTouHOro LMKIA, CPaBHUBATH
MHJMBUYILHOTO  PAsBUTHA | py \esory coGOI.
OpraHu3moB. JlejleHne KIeTKU
— MUTOS. OnwuceiBath CTPOEHHE
XpPOMOCOM, KapUOTHUIIOB
Craguun  wmwuto3a. [lpoueccsl, OpraHU3MOB, CPaBHUBATH
IPONCXO/INAC  HA  PasHBIX | yuonvocoMHBIE HAGOPHI KIIETOK.
CTaMsIX MUTO3a.
Buosnorudeckuii cmMbic Mutoza. | CPABHUBATH CTAIHH MUTO3.
TIporpammupyemast ru6enp | PasiMyarh Ha MUKpOIpenaparax
KIESTKH — AHOIITOS. U PUCYHKaX CTaJuu MUTO3a.
JleMOHCTPALMK: PackpsiBath OuoJIOrHYecKuit
CMBICJI MUTO32
Tabmursr u CXEMBI:
«KireTouHBIN UK,
«Permnukanus JIHK»,
«Ctpoenue XPOMOCOMBID»,
«MHUTO3»; MarHuTHas MOJIEJb-
anIIuKALMs «/lenenne
KJIETKN»; MOJIEITh JIHK.
O6opynoBanue: CBETOBOM
MHUKpPOCKOII,  MHKpOIpenapar
«Kapuokunes B KJIETKax
KOpEIKa JTyKay.
JlaGopaTopHbIe U MPaKTHIECKHE
paboThI:
JlaGopatophas pabota Ne 3.
«Habmonenue MHUTO3a B
KJIETKaX KOHYMKA KOpelllKa JIyKa
Ha FOTOBBIX MHUKpOIIpenapaTax
17. ®opmbl | Popmbl pasMHOXeHUs | PackpbiBathb coaepKaHue
Pa3MHOXKEHHUS OpraHu3MoB:  Oecroioe ¥ | TEPMUHOB u MIOHSITUIA:
opranu3Mos (1 ) nojoBoe. Buael  Gecrnosioro | pa3MHOXKEHHUE, KIOH, IIOJIOBbIE

Pa3sMHOXKCHU. JCJICHUC HAABOC,

KJICTKU (TaMeThl), SIMIEKIIeTKa,




MOYKOBaHUE OJIHO- u
MHOT'OKJIETOYHBIX,
cropoo0Opa3oBaHue,
BETE€TaTUBHOE  Pa3MHOXKEHUE.

HckyccTBeHHOE KIIOHUPOBAHHUE
OpraHU3MOB, €r0 3HAYCHUE JJIs
CEJIEKIIUU.

[TooBoe  pa3MHOKEHHE, €ro
OTJIMYUs OT OECHOJIOro.

JleMoHCTpauu:
Tabmuubr u cxembl: «DOpMEI

criepMaTro3ouj, 3urora, ACJICHUC

HaJBOE, MMOYKOBAHHE,
CHOPYJISLUS, bparmeHTanus,
BETETATUBHOE  Pa3MHOXKEHUE,
CEMEHHOE pa3MHOXKEHHUE,
OIIBLICHUE, JIBOMHOE
OILIIOJIOTBOPEHHUE, MOJIOBBIE
JKEJIE3bl, CEMEHHUKHU, SIMYHUKH,
OIUIOZOTBOpEHUE  (HapyXHOE,
BHYTpPCHHEE).

XapakTepu3oBaTh OCOOCHHOCTH
U 3HauyeHwe Oecrojgoro u

Pa3sMHOXKEHHUs1 OPraHU3MOBY, OJI0BOIO CHIOCOGOB
«/IBoitHOE OIIOIOTBOpEHUE Yy | PA3MHOKEHUA. BpIIeniars BHUIbI
LIBETKOBBIX pacreHuii», | Oecronoro Pa3MHOXKEHHUS;
«/lenenne xiaeTKM OaKTepuu», | BBIABIATH B3aMMOCBA3M MEXIY
«BereratuBHOE pasmMHOXKeHHe | GopMamu u crocobamu
pacTeHui», «CTpoeHHe | pa3MHOXKEHHS u ux
IIOJIOBBIX KJIETOK)» OMOJOrMYECKUM 3HAUECHUEM.
Biagers npuémMamu
BEreTaTUBHOIO  Pa3MHOXKECHHS
KYJbTYpPHbIX  pacTeHud  (Ha
npruMepe KOMHATHBIX).
XapakTepu3oBaTh II0JIOBbIE
KJICTKU: SIATICKJICTKH,
CIIEpMaTO30M/Ibl; BBISIBIISATh
0COOEHHOCTH MX CTPOCHHS
18. Meiio3 (1 u) Meiios. Cragun meiio3a. | PackpbiBaTh coJiep)kaHue

[Ipouecchl, mpoucxoasuMe Ha
cranqusx Meio3a. IloBenenue
XpPOMOCOM B Menose.
Kpoccunrosep. buosornuecknii
CMBICJI U 3HAaUE€HHE Meilo3a.

JemMoncTpanuu:

Tabauubl U cxeMmbl: «JlemeHne
KIIETKN», «Meno3.

O6opynoBanue: monens JIHK;

TEPMUHOB W TMOHATUH: MEWO03,
KOHBIOTAIIHS XpoMOCOM,
IEPEKPECT (KpoccHHTOBEP)
XpPOMOCOM, TaMEeTBhl.

XapakTepu3oBaTb MEHWO3 Kak
Crocod KJIETOYHOTO JIEJCHUS;
ONMCHIBATH MEHO3 MO CTaJUsIM;
CpaBHMBATh CTaJuHd MeHo3a U
MHTO3a.

Pasnuuare Ha pHCyHKax cTaauu

MarHUTHBIE MO/IeIH- >
anmmikanuu «Jlenenue knerkuy | MEM033, pacKpbIBath
OuosIorn4eckoe 3Ha4YeHue
Menosa
19. O6pazoBanue u | ['amerorene3  —  mpouecc | PackpriBaTh coJiep)KaHue
pa3BUTHE TOJOBBIX | OOpa30BaHMS MOJOBBIX KIETOKY | TEPMHHOB " TIOHSATHI:
KJIETOK. KHUBOTHBIX. [lOJNOBBIE >Keye3bl: | raMeTroreHe3,  CIHEpMaTOreHE3,
OmtotoTBOpeHNe CEeMEHHUKHU u SUYHUKHA. | OOTCHE3, CTIIepMaTO30U/I,
(1 1) OOpazoBaHue U pa3BUTHE | AaKPOCOMA, AULEKIIeTKa,
MOJIOBBIX ~KJIIETOK — TaMeT | MOJISPHBIC TENbIIA.

(cmepMaTo30ou/I, SUIEKIeTKa) —

CIIEPMATOT€HE3 U OOTEHE3.
Oco0enHoctu CTPOCHHUS
AWLIEKIIETOK U CIIEpMAaTO30UI0B.
O1m1010TBOpPEHHE.
ITapTenorenes.

XapaxkTepu3oBaTh OCOOCHHOCTH
raMeToreHe3a y )KHBOTHBIX U €T0
CTaauu, I10JIOBBIC KIICTKN

JKUBOTHBIX u ONKCHIBATh
IpoLecc ux pa3BUTHSL.
CpaBHMBaTh CIIEPMATOTE€HE3 U




JleMOHCTpaIuu OOTCHES.
Tabmuis! 1 cxemsl: «[Ipsimoe u OnucpiBaTh  OMIIOIOTBOPEHHE,
HenpsMoe pasBuTHE, OuosIoTNYecKoe 3Ha4YCHUE
«["amerorenes y | OWIOAOTBOPCHIA
MJICKOTUTAIONINX U YEIIOBEKAY.
O6opynoBaHue: MOJIeTTh
MeTada3HOl XPOMOCOMBI;
MUKPOCKOII, MUKpOTIpenapaThl
«CriepMaTo30u /bl
MJICKOTITTAIOIIIETOY,
«slinexierka
MJICKOITHTAOIIIETOY.
JlabopaTopHbIe U TPAKTUIECKHE
paboThI:
JlaGopaTtopHnas pabota Ne 4.
«M3y4ueHne CTPOCHUS MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKPOTIpErapaTax
20. WnauBuayaibHoe paszBurue | PackpeiBarh coJiep)KaHue
WH/IUBUYaJIbHOC (oHTOTrEHE3). DMOPHOHAIBHOE | TEPMHHOB u TIOHSATHI:
pa3BUTHE pa3BUTHE (oMOpHOTeHe3). | OHTOTEHE3, AMOpHUOTEHE3,
opranu3mos (1 u) Orarbl SMOpPUOHATILHOTO | 3UT0TAa, IpoOIcHHE,
pasBUTHs Yy  TO3BOHOYHBIX | OilacTOMEpHI, MOpYIa, OyacTyna,
JKUBOTHBIX npoOiieHue, | OyacTolelb, racTpysia, Heupyna,
racTpyJsus, OpraHOTeHE3. | OpraHoreHes; 3apO/IbIIIIEBEIC
[TocTamMOpHOHANTBHOE pa3BUTHE. | JIMCTKU: IKTOJEpMa, ME30/IepMa,
Tunel  MOCTOIMOPHOHANBHOTO | PHTOJAEPMA;
pa3BHUTHS: TIPSIMOE, HEMPSMOE | MOCTIMOPHOHATIBHOE pa3BHUTHE:
(;mamHOYHOE). BrustHue cpensl | mpsiMoe u HEeMnpsIMoe
Ha  pa3BUTHE  OPraHu3MOB; | (JINYUHOYHOE); MeTamopdo3,
(bakTopsl, CIOCOOHBIC BHI3BIBATE | METacropa, MHUKPOCTIOPA,
BPOKJICHHBIE YPOJICTBA. MBUTBIIEBOE  3€PHO, CIICPMUH,
PocT u paseutHe pacremmii. | 33POJBIIIEBBIH MEIIOK, 1BOMHOE
Onrorenes usetkoporo | OMIOAOTBOPCHHE.
pacteHus: crpoeHue cemenw, | OnpenensiTh JTaIbI
CTa/INH PA3BUTHS AMOPHUOHATEHOTO pa3BUTHS
JleMOHCTPAITHH: XOpPJIOBBIX ~ Ha  CXeMax W
mpemapatax M OIHCHIBATh

TaGnuubl u cxembl: «OCHOBHBIE
CTaguu OHTOreHesza», «lIpsamoe
" HEnpsIMoe pa3BUTHEY,
«/IBoliHOE OIIOAOTBOpPEHUE Yy
LIBETKOBBIX PACTEHUI».

MPOLIECChl, MIPOUCXOMSIINE Ha
Ka)KOM DTarle.

CpaBHUBaTh TIEPUOBI
OHTOT€HE3A; MPSIMOE U HENPSAMOE
(IMyMHOYHOE)
MOCTAMOPHOHATBHOE Pa3BUTHE,
3apOJIbIIIN YEJIOBEKAa M JIPYTHX
XOP/IOBBIX.

OOBICHATD OMOIOrnYeCcKoe
3HAYCHUC paBBI/ITI/IH C
MeTamMop(h030M; OTPHUIIATEIIEHOE
BJIIMSHHUE AJIKOT'OJIsI, HUKOTHHA U
JIPYTUX TEpaTOTeHHBbIX (aKTo-
pOB Ha pa3BUTHE 3apoJibIa




YCJIOBCKaA.

OnuceiBaTh MpOLECC IBOHHOTO
OIJIOJIOTBOPEHMSI Y LIBETKOBBIX
pacTeHui

Tema 6. HacnencTBeHHOCTh U H3MEHUMBOCTh OPTaHU3MOB (8 1)

21. T'enetmka —
HayKa (o]
HACJIEICTBEHHOCTH
1 U3MEHYHUBOCTHU

(14)

[Ipeamer u 3amayum TEHETUKH.
Ponp LIUTOJIOTUH 51
SMOpHUOJIOTUH B CTAHOBJICHUU
IreHeTUKU. BKita poCCUMCKUX U
3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTronsl
TEHETUKU
(ruOPUAOTOTUUECKHH,
[IUTOTCHETHUECKHH,
MOJIEKYJISIPHO-TEHETHUECKHIA ).

OCHOBHBIE TE€HETHYECKUE
TOHATHSI. I'eneTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B

cXemax CerHlHBaHHﬁ.

Hemoncrtparnuu: Iloptperst: I

PackpbiBaTh coJiepKaHue
TEPMHUHOB U TIOHATHH: TeH,
I€HOM, TIeHOTUI, (EHOTHII,
XPOMOCOMBI, aJICIbHBIE T€HbI
(aymenw), rOMO3UI0Ta,
reTepo3nurora,  JOMUHAHTHBIN
Npu3HaK (TeH), pPELEeCCUBHBIN

npu3Hak (TE€H), 4yucTas JIMHUSA,
THOpUI.

[Iepeunciars u
XapaKTepu30BaTh METObI
TFE€HETUKHU: THOPHUI0JIOIMUECKUM,
LIUTOr€HeTUYECKUA,

MOJ'ICKy.]'IHpHO'FCHeTI/I‘ICCKI/II‘/'I;
JAOMUHAHTHBIC MW PCUCCCHUBHLIC

Mennens, T. Mopran, H. M. | TPU3HAKH pacTeHn 1
BaBIIOB YKUBOTHBIX.
2
C. C. UYersepnkos, H. B [Tonb3oBaTbCs TEHETUYECKON
THMOd)eeB-PeCOBCKI/H?; TEPMHUHOJIOTUEN W CHUMBOJIMKOMU
JUISL  3allUCH  T€HOTHIHMYECKUX

O6opynoBaHue: MOJEITb- | ¢xer cKpelMBAHHS

anmkanus «MoHorubpuaHoe

CKpELIMBAaHUEY, repOapuii

«I"0poX MOCEBHON»
22. 3aKOHOMEPHOCTH PackpsiBath coJiepKaHue
3aKOHOMEPHOCTH HaCJIEeI0BAHUS MIPU3HAKOB, | TEPMHUHOB u MIOHSTUI:
Hac/eloBatus pu- | YCTAHOBIICHHBIC I'. Menzaenem. | MOHOTHOPHUJIHOE CKpEIIMBaHUE,

Monorubpuinoe ckpeuBanue. | (peHOTUIHYECKHe TPYIIIbI,
3HAKOB. 3aKkoH TUOPHUI0IOTUYECKH I METO/I,
MOHOTHOPHIHOE e IMHO0GpasHs ruGpugop | TUCTHIC JMHUH, IOMMHHAPOBAHHE
CKpCIIBaHIC P P reHoB  (IOJIHOE,  HEMOJIHOE)

nepBoro nokosienus. IlpaBuiio > »
(149) JIOMUHUPOBAHHS. 3akom | PACUICIUICHHE B  IOTOMCTBE.

pacIuernienus npusHakos, | OTACHIBATE r l\%eTOEHKy

I'unoresa  umcTOTHI ~ Tamer. | POBCACHIA : CHACICM

MomHoe " HeronHoe | OTBITOB 1o U3Y4YEHHUIO

JIOMHHHpOBAHHE Hacjle[OBaHUS  OJHOM  Mapsl

MIPU3HAKOB y TOPOXa MOCEBHOTO.
JeMoHcTpanuu:

IToprpersr: I'. Mennens.

Tabmuiet u CXEMBI:
«MonorubpuaHoe

CKpEITMBaHNE it ero
HUTOr€HETHYECKAS OCHOBAaY,
«3aKOH paclIerUIeHHsT M €ro
HUTOTE€HETHYECKAS OCHOBAaY,

«3aKOH YHUCTOTHI TaMET.

O6opynoBaHue: MOJIeTIH-
anmukanun «MOHOTHOpUTHOE

PackpeiBath COJZIepKaHue
3aKOHOB €IMHO00pa3us

THOPUJIOB TIEPBOTO MOKOJICHUS U
3aKOHA PACILEIUICHUS.

OOBICHATH TUIIOTE3Yy YHUCTOTHI
TraMeT.

3anucrIBaTh CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS,
OOBSICHITH €r0 IIUTOJIOTHYECKUE
OCHOBBI M pelniaTh Fr€HETUYECKUE
3a/1aud = Ha  MOHOTHOpHIHOE




CKpEIUBAaHUEY, «HemnonHoe | ckpemuBaHue
JOMUHUPOBaHUEY»;  repbapuit
«I"opox moceBHON»
23. Qurubpuanoe JuruOpuHoe cKpeniuBaHue. PackpeiBarh colepKaHue
CKpeLIUBaHUE. 3akoH He3aBucumoro | TCPMHUHOB M IOHATHH.
3aKkoH HACJIEIOBAHUS MPU3HAKOB. | IUTHOPUAHOE CKpeIlMBaHUE,
HE3aBHCHMOI'0 [MuTorenernueckue OCHOBBI | aHAJIU3UPYIOLIEE
HACJIeTOBaHU JUTHOPHUIHOTO CKPEIMBaHUS. CKpEIMBaHHe.
HIpHSHAKon AHanusupylolee OnuceiBaTh OnbITe 1. Mennens
(1 9) ckpemmBanue. Mcnosb3oBaHue MO WM3YUCHMIO HACIE/OBAHMS
aHaJISHPYIOLICTO JBYX Tap MPHU3HAKOB Yy Tropoxa
CKPCILIUBAHUS VIS OLPEICICHHUSL | o apnoro.
reHOTHUIa 0COOu.
PackpsiBaTh conep:kaHue 3aKOHA
HemoncTpaiyu: HE3aBUCHMOTO  HACJIeJIOBaHUS
[ToptpeTsi: I. MeHpzenb. | IpU3HAKOB.
Tabmuier 1 CXCMBL | TTpumensATr  MaTeMaTHUYECKHIA
«/IuruOpuaHoe CKpeluBaHue, pPAcuéT C TOMOIIBIO METOMA
«[{uronoruyeckne OCHOBBL | nepeMHOMKEHHS BEPOATHOCTEH 1
JUTHOPHUIHOTO CKPEIIMBAHUSY. -
Obopynosanme: MOACTE™ | ¢ pomombr0 (PEHOTUIHYECKHMX
anTINKALHS «lurnbpunoe PAJTHKATIOB pacIIerens
CKpCIIMBAHUC IPU3HAKOB Y TOTOMKOB IO
(heHoTUIy U TEHOTHUITY.
3anuceiBaTh CXEMBI
TUTUOPUIIHOTO  CKPEIUBaHUS,
OOBSICHATH €r0 IUTOJIOTHYECKUE
OCHOBBI M pelllaTh T€HETUYECKHE
3a/1aun Ha JUTHOpUIHOE
CKpEeIllMBaHNE
24. Cuemiennoe | CrieruieHHOE HacsenoBanue | PackpbiBath CoJIepKaHue
HacJIeI0BaHue npusHakoB. Pabota T. Moprana | TepMHUHOB u MTOHATUM:
npu3HakoB (1 u) o CLEIUICHHOMY | CLIETUIEHHOE HacJIe10BaHUE
HaCJIEJOBaHUIO I€HOB. | IPU3HAKOB, peKoMOMHAIIHS
Hapymienue cuernsienysi reHOB B | TEHOB, TE€HETUYECKHE  KapThl

pe3yIbTaTe KPOCCUHTOBEPA.

XpoMocoMHast
HACJIEICTBEHHOCTH.
['eneTnueckue KapThl.

Teopus

JeMoHncTpanuu:
IToptpetsr: T. Mopras.
Tabauubl U cxeMbl: «Meiio3»,

«['enernyeckne KapThl
pacTeHuii, KUBOTHBIX u
yenmoBeka», «B3ammopeiicTBue
QIJIENTBHBIX TEHOBY.
O6opynoBaHue:
MuKpornpenapar «/Ipozodunar
(HopMa,  myrtamuu  (OpMBI
KPBUIhEB M OKPAacKH Telna),
MUKPOCKOTT, MOJIEITb-

XpOMOCOM, MOpraHuja.

Ha3bsiBaTh OCHOBHBIE ITOJIOKEHUS

XPOMOCOMHOMU TEOpUHU
HacnenctseHHoctu T. Moprana;
pacKkpbIBaTh colepKaHue
padoret T. Moprana 1o
CUCIUICHHOMY  HacCJEJOBaHHIO

F€HOB W IPUYMHBI HApYIIEHUS
CLEIUICHUS MEXY FeHaMU.

3anuceIBaTh CXEMBI
CKpCIiuBaHus IIPpHU CUCIIJIICH- HOM
HacCJICJOBaHUU, OOBSICHATD
IIPHUYHHBI peKOM6I/IHaHI/II/I T'€HOB,

OIPCACIIATH YHUCII0 Tpynin
CLCTIIICHUSA T'€HOB;, peuaTtb
TCHETUYCCKUC 3aga4un Ha

CICIIJICHHOC HACJICAOBAHHUEC




AnNTUIMKAIUS
XPOMOCOM.

«IIepexpécr

JlabopaTopHbIe U TPAKTUIECKHE
paboThI:

Jlaboparopuas pabota Ne 5.

«3yuenne pe3ynpTaToOB
MOHOTHOPUIHOTO u
JUTUOPUTHOTO CKPELIUBAHUS Y
Ip0o30GhUIIBI Ha TOTOBBIX
MUKpOIpeEnapaTax»

25. I'eneTuka mnona.
HacJeA0BaHUE TIPH-
3HAaKOB,
CILIEILUIEHHBIX c
nosiom (1 1)

I'enernka mosia. XpomMOCOMHOE
orpezeNieHue 1noia. AyToCcOoMbI

u IIOJIOBEIE XPOMOCOMBI.
I'omorameTHsIe u
reTeporaMeTHble  OpPraHU3MBbI.
Hacnenosanue MIPU3HAKOB,

CLEIUICHHBIX C IIOJIOM.
JlemoHcTpamuu:
IToptpetsr: I'. Mennens,

T. Moprasn, H. 1. BaBunos.

Tabmuier 1 cxemsl: «l eHETHKA

IoJIa», «3aKOHOMEPHOCTHU
HACJIE[I0BaHMsl, CLEIUICHHOTO C
nojgomy», «Kapuotunsl uesno-

BCKa U ) KUBOTHBLIX)

PackpsiBathb coaepKanue
TEPMUHOB u MOHSATUI:
XPOMOCOMHBIH Habop,
ayTOCOMBI, 10JIOBBIE
XPOMOCOMBI, FOMOTaMETHBIN
1oJI, TIeTepOraMeTHhId MO0,
CUEIUIEHHOE c MIOJIOM
HacJIe/JOBaHHE MTPU3HAKOB.

OOBsICHATD LHUTOJIOTHYECKHE
OCHOBBI XPOMOCOMHOTO

MeXaHHU3Ma OIpeAeIeHUs oA y
pa3IMYHbIX OPTaHU3MOB.

CpaBHUBaTh  3aKOHOMEPHOCTH
HacJeI0BaHus MIPU3HAKOB,
CLEIUIEHHBIX M HE CLEIMNIEHHBIX
¢ noJioM. Pemars regerudeckue
3a1a4uu Ha HAacJIEeI0BaHuE
CIEIJICHHBIX C TTOJIOM MPU3HAKOB

26. W3MEHYHBOCTD.
HEHACJIEICTBEHHAs
M3MEHUYUBOCTH (1 1)

N3MmeHunBOCTE.
U3MEHUMBOCTH:
HEHacJIeICTBEHHAs u
HaclieIcTBEHHas1. Posb cpenbl B
HEHAaCJIEICTBEHHOU
U3MEHYHUBOCTH.
XapakTepucTuka
MOIU(PUKAITMOHHOM
M3MEHUYMBOCTH. BapuanroHHbII
pAl W BapUAllMOHHAsA KpHUBasl.

Bunnl

Hopma peakuum mnpusHaxa.
KommuecTBenHBIC u
KaueCTBCHHBIC TPU3HAKA U WX
HopMma peakiuu. CBoiicTBa
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH.
JeMoHcTpanuu:

Tabmumsl M cxeMbl: «Bumsr
W3MEHYUBOCTH,
«MoaudukarmoHHast
M3MEHYUBOCTDY.

JlaGopaTopHbIe U MPaKTHIECKHE
paboThI:

JlaGoparopHas pabota Ne 6.

PackpeiBath COJZIepKaHue
TEPMHUHOB u HOHATHUH:
U3MCHYMUBOCTb, HACJICACTBCHHAs
U3MEHUYMBOCTD,

HEHACJIEICTBEHHAS
M3MEHYUBOCTD,

Mo (UKaIIIOHHAS
W3MECHUUBOCTh, BapHUAIlMOHHBIN
psA, BapHalMiOHHAas  KpUBasi,
MpU3HAK, HOpPMA  pEaKIWH,
KOJINYECTBEHHEIE u
Ka4yeCTBEHHBIE TIPU3HAKH.
Knaccudumnuponars BUJIBI

HU3MCHYUBOCTH M BbIABJIIATH HX

OHoJIorMYecKre  OCOOEHHOCTH.
[lepeuncnars CBOMCTBA
MOAU(GUKAITMOHHON

W3MEHUYHMBOCTU U OOBSICHATH €€
3HAYCHHUE JIs1 OPTraHU3MOB.

PazanuaTe KOIMYECTBEHHBIC W

KauyeCTBCHHbBIE MIPU3HAKY;
CTPOWUTH BapUALMOHHBIA D,
BAPUALIMOHHYIO KPHUBYIO,

BBIUUCIIATh CpEIHEE 3HAUEHUE
MIpU3HAKa.




«3ydenne mMoauduKanoHHON
MU3MEHUYUBOCTH, IIOCTPOEHUE
BAPUALIMOHHOT O pana u
BAPUALIMOHHON KPUBOI»

27.
Hacnencrsennas
MU3MEHUYUBOCTH (1 u)

HacnencrBenHas, WA
reHOTUITNYecKas,
U3MEHYHUBOCTb.
KomOunaruBHas
W3MEHYUBOCTb. Meiio3 u
MOJIOBOM TMpPOLECC — OCHOBA
KOMOWHATUBHOM
M3MEHYMBOCTH. MyTanmoHHas
U3MEHYUBOCTb.
Knaccudukamms MYyTalui:
TCHHBIE, XPOMOCOMHEBIE,
reHoMHbIe. YacToTa M IPUYUHBI
MyTaluu. MytareHnsslie
(bakTopsI. 3aKkoH
TOMOJIOTUYECKUX  PSJOB B

HAaCJIE€ACTBCHHOU U3MEHYUBOCTHU
H. M. BasuioBa. BuesaepHas
HaCJICJICTBEHHOCTh u
N3MEHYUBOCTD.

Hemoncrtparnuu: Iloptperst: I
ne @pus, H. 1. BaBunos.

Tabnuiel " CXEMBI:
«MyrtauuoHHas

U3MEHYUBOCTbHY.

O6opynoBaHue:  MHUKPOCKOII;
Mukponpenapar «/Ipozodpunan
(Hopma,  myrtamuu  (HOpMBI
KpbUIbEB W OKpacka Tela);

KOMHATHBIE PACTEHHUs C IECTPOIN
OKPAaCKOU JIMCTHEB.

JlaGopaTopHble U paKTHYECKUe

PackpsiBathb coaepKanue
TEPMHUHOB u MIOHSTHMN:
HACJIEACTBEHHAsl W3MEHYMBOCTD,
KOMOMHATUBHAs W3MEHUYUBOCTD,

MyTallMOHHAasi  W3MEHYHUBOCTb,
MyTaHT, MYyTallMu: TEHHBIE,
XPOMOCOMHBIE, TeHOMHBIE;
MOJUIUIONTUS,,  AHEYIJIOUIUS,
MyTareHsl.

XapakTepu3oBaTh
HACJIEJICTBEHHYIO

U3MEHYUBOCTD; (HOPMYIHPOBATH
3aKOH TOMOJIOTUYECKHUX PSJIOB B
HACJIEJICTBEHHON U3MEHYMBOCTHU

H. U. BaBuiioBa 1 00bSICHATE €r0
3HaueHWe JUIL OWOJIOTMH |

CEJIEKIINH.
Knaccudpunuposars  myTanuu:
reHHBIE, XPOMOCOMHEBIE,
F€HOMHBIE — W TIPUBOJHTH

IIpUMEPBI MyTaLUH.

OOBSCHATD MIPUYHHBI
BO3HUKHOBEHUS MYyTallUd, poOJib
(hakTOpOB-MyTareHoB.

CpaBHHMBaTh BHUJBI MYyTallUi;
BBISIBIISITH NPUYHUHBI
HaCJIEACTBEHHOM M3MEHYHBOCTH,
HCTOYHUKHU MYTarceHOB B

OKpyxarollel cpezie (KOCBEHHO)
XapakTepu3oBaTb BHESJCPHYIO

HAaCJICACTBEHHOCTh u
paboTer: N3MEHUYHBOCTb.
JlaGopaTtopHnas pa6ota Ne 7.
«AHanmus MyTalui y
JIPO30(UITHI Ha TOTOBBIX
MUKpOIpenaparax»

28. I'enetuka | I'eneruka yenoBeka. Kapuotun | PackpeiBaTh coj/iepXKaHue

yemoBeka (1 9) yenoBeka. OCHOBHBIE METO/ABl | TEPMHUHOB W TOHSATHNA: KaPUOTHIT
TCHETUKH YeJIOBEKa: | YECIOBEKAa,  I[UTONCHETUYCCKHI
reHeaJJOTHYeCKUM, METO/I, TeHEAJIOTHYSCKHI METOI,
OJIM3HEIIOBBIH, OMOXUMUYCCKHUI METO/,
[IUTOTCHETUYCCKU, OJIN3HEIIOBBII METO/I,
OMOXMMUYCCKUH, HACJICACTBCHHBIC 0oJIe3HH
MOJIEKYJIIPHO-T€HETUUECKUI. (MOHOTEHHBIE, c
CoBpeMeHHOE ONpEeACICHUE | HACIEACTBEHHOMN
TCHOTHIIA: MOJIHOTEHOMHOE | MPEePacioi0KEHHOCTHIO,
CEeKBEHUPOBAHHUE, XPOMOCOMHBIE), MeIUKO-
TEHOTUIIMPOBAHKE, B TOM UUCIIE | FEHETUYECKOE

¢ nomomipto  III1P-ananu3a.

KOHCYJIbTHUPOBAHUC.




HaCJIeIICTBCHHBIe 3a001€BaHU

[Tepeuncnarp 0COOEHHOCTH
dejioBeKa:  TEHHbIC  OOje3HM, U3YydEHMs] T€HETHKH YeIOBEKa;
OOJIe3HH C  HACJIEJCTBEHHOMU HPHBOJIHTH HpHMEpBI
IpEApACIOIOKCHHOCTBIO, HACJIC/ICTBEHHBIX  3a00JIeBaHUN
XPOMOCOMHBIC OOMe3HN. | yepopeka, XapaKTepU30BaTh
ComaTnueckue 1 reHepaTUBHBIE METOBl WX  TPODHIAKTHKH,
myTaluu. CTBOJIOBBIE KIETKH. | qeoopon nare 3HAYCHIIE
[TpuHIMIBL  370pOBOTO 00pa3a MEIMKO-TeHETHIECKOTO
KU3HH, AUATHOCTURH, | yoxcynpTHpOBAHUSL.
OpoQWIAKTUKA M JICUCHUS
FeHETHUCCKIX Gonesueii, | BPUIBIATE M CPABHUBATh MEKILY
MeIHKO-TeHeTHICCKOe coboit JIOMUHAHTHBIE u
KOHCYJIbTUpOBaHHe. 3HaueHue | PCHICCCHBHBIC HpU3HAKH
MEMIMHCKONH — reHetnkn B | UC7TOBEKa. CocraBuaThb u
NpeJIOTBPAIICHUH 1 JieueHun | AHATM3UPOBATE  POJOCIOBHBIC
reHETUYECKHX  3aboneBanuii | TC/IOBCKA.
4eJI0BEeKa.

JlemoHcTpauu:
Tabnuuel U CXEMBI:
«Hacnenosanue pesyc-
dakropay,
«['enetnka rTpynm  KpoBW».
JlaGopaTopHble U PaKTUYECKUE
paboThI:
[TpakTuyeckas padora Ne 2.
«CocraBieHue U aHaJIn3
POJIOCIIOBHBIX YEJIOBEKa»
Tema 7. Cenexiyst opranu3mMoB. OCHOBbI OMOTEXHONIOTUH (4 1)
29. Cenexuus kak | Cenekuus Kak Hayka U npouecc. | PackpbiBaTh coJiep)kaHue
HayKa U MpolLecc 3apoxeHue  CeNeKUMH M | TEpPMUHOB U MOHATHI: CeleKIus,
(2 1) JOMECTHKANUs. YUeHHe copT, nopoa, ITamm,
H. U. BasumoBa o meHTtpax | AOMCCTHKALNA, i
NPOHCX O IEHHS! u | ONOMalIHUBaHKUE, LEHTPBI
MHOTOOGpa3Hs  KylbTypHex | MHOTOOOpasus 1
pacTeHHi. Ilentpsr | TPOMCXONJICHHS  KYIBTYPHBIX
NPOMCXOKJEHU  jJoMamnux | PacTeHIH 1 ’KMBOTHBIX,
xuBoTHBIX.  COpT,  TIOPOJIA, ruOpuUIN3aIysi, UCKYCCTBEHHBIN
ITaMM. otbop.
JleMOHCTpALHH: HaseiBaTh u CpaBHUBATH

OCHOBHBIE  3Tamlbl  Pa3BUTHUSA
IToptpetsr: H. U. BaBuiios. CeITeKIINN.
Tabmuie! U cXeMbl: KapTa Wsnarate  yuenme H. U
«lentper  mHOTOOOpa3wst wu | BaBuiioBa 0 LIEHTpax
MPOUCXOKICHUS  KYIbTYPHBIX | MIPOMCXOXKICHHUS  KYJIBTYPHBIX
pacTeHHiN», «[Topoasl | PaCTEeHMH; pa3InyaTh LEHTPHI HA
JIOMAIITHHUX )KUBOTHBIX», «CopTa | KapTe MHpa, CBA3BIBaTh HMX
KYJIBTYPHBIX PACTECHHIT. MECTOTIOJIOKEHHE C  OdYaramu
OGopyoBane: Myssocy | BOSHUKHOBEHHUS JpeBHEUIITNX

[IUBUIIN3AIAH. CpaBHUBaThH

IJIOI0B U KOPHEIUIOAOB AUKUX
dbopM U KyJIbTYpHBIX COpPTOB
pacTeHui; repoapuii

«CenbCKOX03SIUCTBEHHBIE

copTa KYyJIbTYPHBIX DPACTCHHI,
MOPO/IbI IOMAIIHUX )KUBOTHBIX U
WX JTUKUX TIPEIKOB.




pacTeHus»

OreHMBaTh PpOJIb CEJIEKIMHA B
oOecrieueHnu
IPOI0OBOJILCTBEHHOM
0€e30I1aCHOCTH YEJI0BEYECTBA

30. merompl H
JOCTUKCHUS
CEJICKLIUH paCTECHUN
U ’KMBOTHBIX

(1)

CoBpeMeHHbIE METO/IbI
CEJIEKIIVH. MaccoBrblit u
WHIUBUAYAIBHBI  OTOOPBI B
CENEKIINHU pacTeHui u
JKMBOTHBIX.

Onenka skcrepbepa. biusko-
POJCTBEHHOE CKpEIIUBAHHEC —

uHOpuauHr. Yucras  JIUHUSL
CkpeluBaHue YUCTBIX JIMHHM.
I'erepo3uc, wnmu rubpuaHas
cuia. HeponcreBennoe
CKpEIIMBaHUEe — ayTOPHJIMHT.
Ornanénnas rudbpuaM3aIus u eé
YCIIEXH. HckyccTBeHHBIN
MyTareHes u IIOJIy4eHHUE
MOJIATUIIOUOB. HocTtmxenust

CEJIEKLIMU PACTEHHM, )KUBOTHBIX
Y MUKPOOPTraHU3MOB.

JemoHCcTpauu:

IToptpersr: Y. B. Muuypumn, I
. Kapneuenko,

M. @. Usanos. Tabmumel u

CXEMBI: «OTnanénnas
TUOpUIN3AIUS, «PadoTsl
akagemuka M. @. HBaHoBay,
«[Tomummmonousy.

O6opynoBanue: MYJISDKA

IJIOZAOB U KOPHEIUIOAOB JIUKUX
dbopM U KyIbTYpHBIX COPTOB
pacTeHui.

JlaGopaTopHbie U MPaKTHIECKHE
paloThI:

Okckypeusi «OCHOBHBIE METOIbI
u JIOCTHKEHUS CEJIEKIINHU
pacTeHUid W KUBOTHBIX» (Ha
CEJICKIIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIPHBIA  Y4aCTOK
WU B TEIUTMYHOE XO3SIMCTBO)

PackpsiBathb coaepKanue
TEPMHUHOB u TIOHSATHI:
HCKYCCTBEHHBIN otoop,
MacCOBBII oTbop,
WHIUBUAYATbHBIN otbop,

9KCTEphep, OIU3KOPOJICTBEHHOE

CKpeIllMBaHUEe, YHCTas JIMHHUS,
reTeposuc, HEPOJICTBEHHOE
CKpEIlMBaHHUE, HCKYCCTBEHHBIH
MyTareHes, HOJUILION/IBI.
CpaBHuBath bopmbI
UCKYCCTBEHHOT'O otOopa
(maccoBoro u
WHAUBHUIYAIBHOTO), BU/IBI
ruOpUIM3aIIu
(6ITM3KOPOICTBEHHOM u
OTAJIEHHOM), CcrocOOBI
HIOJTYYEHUS TIOJUILIONIOB.
[IpuBoauTh IIPUMEPBHI
JOCTHKEHUI CeNeKIIUU

pacTeHUH U KUBOTHBIX.

31. buorexuoiorus
KaK oTpacib
npousBojicTBa (1 1)

buorexHonoruss Kak oTpacib
IIPOU3BOJCTBA. I'ennas
WHXXEHEepus. OTalbl CO3/1aHus
pekomOunantorn  JJHK m
TpaHC- TE€HHBIX OpPraHHU3MOB.
Kiterounas VMH)KEHEPUSL.
Knerounsle KYJIBTYPBI.
MUuKpOKIIOHaIBHOE
Pa3MHOKEHHE PACTEHUM.

PackpeiBathb cozepKaHue
TEPMHUHOB 51 MTOHSATUI:
OMOTEXHOJIOTHA, KJIETOYHAst
VMH)KEHEpUs, T€HHasl UHXXCHEPHs,
KJIOHUPOBAaHUE,  TPAHCICHHBIC
oprauusmsel, MO (renetndecku
MOJIU(UIIMPOBAHHBIE
OpPTaHU3MBI).

XapakTepu30BaTh




KnonupoBanue
BBICOKOTIPOTYKTUBHBIX
CEIIbCKOX03HCTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKUE U
sTryeckue npobdiaemsr. [MO —
TeHETUYECKU
MOU(UIIMPOBAHHBIE
OpraHu3Msl. JleMoHCTpanum:

Tabomuuel u cxembl: «OOBEKTHI
ouorexnonoruny, «Kmaerounsle
KYJIBTYPBl W KIOHUPOBAHHUEY,
«KoHcTpynpoBanue u InepeHoc

I'CHOB, XpPOMOCOM»

OHMOTEXHOJIOTHIO  KaK oTpaciib

MIPOU3BO/ICTBA, OCHOBHbIC
JTOCTHKEHUSI OMOTEXHOJIOTHUH B
obnacTtu IPOMBIIIJICHHOCTH,
CEIIbCKOTO X03AUCTBA u
MEIULUHBI

[Iepeunciars u
XapaKTepHU30BaTh OCHOBHBIE
METOIbI u JOCTHIKEHUS
OMOWH)KCHEPHUH.

OOcyX1aTh 9IKOJOTHYECKUE U
ITUYECKUE ACTIEKThl HEKOTOPBIX
WccieioBaHuid B o0iactu
OMOTEXHOJOTHH (KJIOHUPOBAHHUA,

HCKYCCTBCHHOI'O
OILIOAOTBOPCHHMA,
HaITpaBJICHHOI'O U3MCHCHUA
I'¢HoMa n CO31aHuA

TpPaHCTE€HHBIX OPTaHHU3MOB)

4.2 11 KJIACC

O01ee komuecTBO — 34 4aca.

TeMbl YPOKOB
H KOJIHYEeCTBO

OcHoOBHOe co/iep:kaHue

[liianupyembie BUABI
yueOHOI JesiTeJIbHOCTH

HBOJIIOLIMOHHOW  TEOpUM  Ha
pa3BuTHE OWOJIOTMM M JPYrHX

HayK.

CBHUOETEIBCTBA SBOJIIOIHAH.
ITaneonrosoruyeckue:
MOCJIEAOBATEIBHOCTD
ITOABJICHUA BHUJIOB B
HAJICOHTOJIOTHUECKOU

JIETOMHCH, IEPEXOAHbIE (POPMBI.
buoreorpaduyeckue: cxoacTBo
u paznmuune ¢ayH u  ¢uop
MaTEepPHKOB " OCTpPOBOB.
OMOPHOJIOTHYECKUE: CXOJICTBA
U pa3iuuusi SMOPUOHOB Pa3HBIX
BUJIOB TIO3BOHOYHBIX.

CpaBHUTEIBHO-aHATOMUYECKHUE:
TOMOJIOTHYHBIE, aHaJIOTHYHbIE,
pyIuMeEHTapHbIe Oprasl,
aTaBU3MbI MounexynsipHo-
OMOXMMHUYECKUE: CXOJICTBO
MEXAHU3MOB HACJIECTBEHHOCTHU

4acoB o0y4aromuxcs
Tema 1. OBomonnonHas onosorust (9 u)
1.  Opomouuss u | Ilpeanoceuiku BO3HMKHOBEHMsI | PackpbiBaTh CoJiepyKaHue
METOJbl €€ H3Yy4eHUs | DBOJIOLMOHHON TEOpUU. | TEPMUHOB u MIOHATHI:
(1 9) OBONIOIIMOHHAs TEOpUS MU €€ | DBOJIIOLMS, NIEPEXOIHBIE
MecTo B Ouosiornu. BnusiHue | ¢opMmbl, (¢uioreHeTuyecKue

PSABL, BUIBI-9HAEMUKH, BUIbI-

PEITUKTHI, 3aKOH
3apOJIBIILIEBOTO CXO/ICTBA,
OMOreHEeTHYCCKUM 3aKOH,
TOMOJIOTHYHBIC "
aHaJIOTMYHbIE OpraHsl,
pPYIMMEHTapHBIC OpTaHBblI,
aTaBU3MBI.

[Tepeuncnars OCHOBHBIE
ITaITBI pa3BUTHS
SBOJIFOLIUOHHOM TEOPUHU.
XapakTepHu30BaTh
CBUJICTENILCTBA  HBOJIIOLIMHU:
MaJICOHTOJIOTHYECKUE,
ounoreorpaduueckue,
HMOPHOIOTUYECKHE,
CPaBHUTEIBHO-
aHaTOMUYECKHe,
MOJIEKYJISIPHO-

ouoxumuueckue. IIpuBoauthb
IpUMEpPbI TIePeXOAHBIX (hopM




U OCHOBHBIX METa0OJIMYECKHUX
yTen y BCEX JKUBBIX
OpraHU3MOB.

JleMoHCTpamuu: [TopTpeTsr:
K.JIunnen, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBanesckuii,

K. M. bap, D. Tekkenp, .
Miomnep.

Tabmuusl u cxemsl: «Pa3Burne
OpPTaHHYECKOTO MUpa Ha
3emutey, penbeHbIe TaOTHUITbI

«3apoaplu IIO3BOHOYHBIX
KUBOTHBIX», «APXCONTEPUKCY.

O6opynoBaHue:
ounoreorpaduueckas Kapra
MHpA; KoJuleKIHs  «PopMmbl
COXPaHHOCTHU HCKOMAaeMbIX
JKUBOTHBIX U PaCTCHHI»;
BJIQYKHBIE TIpErapaThl

«Pa3BuTHE HACCKOMOT O,

«Pa3Butue JIATYIIKHD

OpraHu3MOB,
(bHIIOreHeTUYECKUX PSIOB.

[TpuBoauTs  HOPMYIHPOBKU
3aKOHOB OMOT€HETHYECKOTO U
3apOIBIIIEBOTO CXO/ICTBA

2. Ucropusi pa3BuTHs
IIpe/ICTaBICHUM 00
sBomronuu (1 9)

BBOJ'IIOI_II/IOHHaH TCOPUA

Y. [Hapsuna. IIpenmoceuiku
BO3HUKHOBEHMS  JapBUHHU3MA.
JBWKyIllHEe CHJIBI  3BOJIOLIMHA

BUJIOB o HapBuny
(M30BITOYHOE Pa3MHOXKEHUE MTPU
OTPaHUYEHHOCTH pecypcos,
HEeOoIpeaenEHHas

W3MEHYMBOCTh,  OOprba  3a
CYIIIECTBOBaHHUE, €CTECTBEHHBIN
oTbOOoD).

CuHrernyeckas Teopus
sgomooru - (CTD)  mw e
OCHOBHBIE TTOJIOKEHHUSI.

Hemonctpauuu: IlopTpersr:

K. Jlunnen, K. b. Jlamapk, Y.
HapBun. TaOnumbl u CXEMBbI:
«ITonynsiun»,  «Kapra-cxema
MapuipyTa myTelecTBUs

Y. dapsuna», «®opmbl 60pbObI
3a CyIIECTBOBAHHUEY,

«EcTtecTBeHHBI 0TOOPY,

«MHoroo0pasue COpTOB
pacteHuii», «MHoroobpasue no-
POa XKUBOTHBIX»

PackpeiBathb coJiepKaHue
TEPMHUHOB U ITOHATUI:
CUCTEMATHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBII 0TOOP.

XapakTtepru3oBaTb OCHOBHBIE
HBOJIIOLIMOHHBIE uzeH,
KOHLENIUN u TEOpUH;
CpaBHMBATh B3IJIA/bl HA BUJ U
spomronmio K. JIuanes, XK.b.
Jlamapxka, 4. HapBuHa.
OnenuBath Bkiaa JIuHHes B
pa3BUTHE CUCTEMAaTHKU U
OOBSICHATD IIPUHLINATIBI
OMHApHOW HOMEHKJIATYpBhI.

XapakTepru3oBaTh

colepaHWEe M  3HAYCHUE
DBOJIIOIIMOHHON  KOHIICITITHH
K. b. Jlamapka. OueHuBath

CCTCCTBCHHO-HAYYHbIC u
CONUAJIbHO- JSKOHOMHYCCKUC
MMPpEaAIOChIIKA
BO3HHUKHOBCHU

JBOJIIOLIMOHHON Teopun Y.
apBuHa.

PackpsiBath cozepKaHue
JBOJIIOLIMOHHON Teopun Y.
HapBuHa; CpPaBHUBATH
HEOIPENEIEHHYIO u
OIPENECIEHHYIO

WU3MEHUYUBOCTb, €CTECTBEHHBIN
U HCKYCCTBEHHBIH  0TOOp,




(bopMbI 00pBOBI 3a

CYILIECTBOBaHHUE.
OnuceiBaTh MOJI0KEHUS
CUHTETUYECKON TEOpUHU
3BOJIIOIUU (CT9) 151

OOBACHATH €& 3HAYECHUE JUIA
OUOJIOruu

3. Bum: xpurepuu u
CTPYKTYpa.
[Tonmynsuns Kak
3JIEMEHTapHas
eIMHULIA BUIA

(24)

Muxkpossomonusa.  [lomyssnus
KaK €MHULA BUJA U 3BOJIIOLIUHU.

JleMoHCTpauu:

Tabmuier u CXEMBI:
«Tonymsuuny, «MyTtanmoHHas
U3MEHYUBOCTH.
O6opynoBaHue: MUKPOCKOIL,
Mukponpenapar «J/Ipozodpuna»
(mopma,  myrtamuu  (HOpPMBI
KPBUIbEB U OKpPacKH Telna),
MO/ICJIb-alTTAKAIUS
«llepekpécTt xpomMocom».

JlaGopaTopHbIC U MPAKTHYECKHUE
paboThI:

JlaGopaTtopHnas pabora Ne 1.

«CpaBHeHHe BUJIOB o
MOP(}OIOTHIECKOMY
KPHUTEPHUIO»

PackpsiBath coaepKaHue
TEPMHUHOB u ITOHATUI:
MHUKPO3BOIIOLHS, BU],
KpUTEpUHM  BHJA,  apeail,
MO YJISILIAS, reHo(OHI,
MyTalH, KOMOMHALIUU T€HOB.

XapakTepu3oBaTb BHJ Kak
OCHOBHYIO CHCTEMAaTHYECKYIO
CIUHHUIy W LEJIOCTHYIO
OMOJIOTMYECKYIO CUCTEMY.

Beigensate  kputepuu  BHUjA
(Mopdonornyeckuid,
(hU3HOIOTHYECKUH,
OMOXMMHYECKUH,
TCHETHYCCKHI,
JKOJIOTUYCCKHIA,
reorpauIECKuii ) u
NPUMEHSTh KPUTCPUH  JUIS
OTHCAHUS KOHKPETHBIX
BHUJIOB.

XapakTepru3oBaTh
MOMYJISILIUEO KaK
CTPpYKTYPHYIO €OUHHIY BHIA
Y DBOJIIOLINN.

OnuceiBaTh MNOMYJSILUIO  TI0
OCHOBHBIM MOKa3aTessIM:
COCTaB, CTPYKTypa

4. JlBwxymue Cuibl
(anmemeHTapHbIe
(bakTopsl) 3BONIOLUU

(19)

JBwxyume cuwibl  (pakTopsl)
HBOJIIOIMH BUIOB B IPHPOIE.
MyTanoHHbI  IIpoLiECC U
KOMOWHATHBHAsT M3MEHYHBOCTD.
[TonynsnuoHHBIE  BOJHBI U
npeitd reHoB. WMzomsmus u
MUTpaIys.

JleMoHCTpauu:

Tabmuie! 1 cxeMbl: «/IBrKyine
CHJIBI DBOJTIOITHH

PackpeiBathb coJepKaHue
TEPMUHOB U TTOHATHUIA:
KOMOWHATUBHAs

N3MEHYHMBOCTb, MyTaluH,
MYTalMOHHBIN rporecc,
MONYJIIIHOHHBIE BOJIHBI,

Ipeiid  TEHOB,  W3OJAIMA,
MUTpAIUH.

XapakTepu3oBaTh
JJIEMEHTapHbIE (bakTopbl
ABOJIIOLIMH: MyTalllOHHBIN
Mpo1ecc, KOMOWHATUBHAS
U3MEHUYUBOCTb,
MOMYyJIAIIHUOHHBIC BOJIHBI,

opeiid TEeHOB,  W3OJISIHS,
MUT ALy
VYcraHaBnmuBarh  IPUYHUHHO-

CJICICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM M pe3yJIbTaTOM




NeHCTBUS  ABIDKYLIMX — CHJI
(37eMeHTapHBIX  (PaKTOPOB)
HBOJIIOLIUH

5. EcrecTBeHHBIH

otOop u ero GopMbl

(1)

EctectBeHHbII orbop  —

HanpaBJIsIOIUI daxTop
JBOJIIOLUU. Dopmsbl
€CTECTBEHHOI'0 0TOOpAa.
JleMoHCTpauu:

Tabnuuel u CXEMBI:
«EcTrecTBeHHBIH oToopy,

«bopnba 3a cymiecTBOBaHUE»

PackpsiBath cozepKaHue
TEPMHUHOB u TIOHSTHI:
€CTEeCTBEHHBII 0TOOp, 6opbda
3a CYIIECTBOBAHHE.
OnwuckiBaTh MEXaHU3M
ICUCTBUS €CTECTBEHHOTO
otOopa. XapakTepHu30BaTh
bopMbI €CTECTBEHHOIO
oTbopa (MBYOKYIIINHN,
CTAOMITM3UPYIOIIHH,

JU3PYITUBHEIN) M CPABHUBATH
UX MEXITy COOOM.

XapakTtepuzoBatb O00prOy 3a
CYIIECTBOBaHHE M CPABHUBATH
e€¢  Bumbl  (MEXBHIOBasi,
BHYTpUBHJOBas, Oopbba ¢
HeOIaronpusITHBIMU

(hakTOpaMu BHEIIHEW CpeIbl)

6. PesynbraTh

3BOJIFOIIHUHN:

MIPHUCIIOCOOJICHHOCTD

OpraHu3MOB
BU7000pa3oBanue

(19)

u

[Tpucnoco0iaeHHOCTh
OpraHM3MOB  KaK  pe3yJbTar
JBOJIIOLUU. [Ipumepsl
npucnocoOIeHni y
opranu3smMoB. Apomop¢o3bl U
UAM0alaNTalUH. Bung wu
BugooOpa3oBanue. Kpurepuu
BH/JIA. OcHoBHbIE dopMbI
BU000pa30BaHUS:
reorpaguueckoe,
DKOJIOTHYECKOE.

JemMoncTpanuu:

Tabmursl u CXEMBI:
«[Ipucrnocob1eHHOCTh
OpPTaHU3MOBY,
«["eorpaduueckoe
BU000pa30BaHUEY,
«DKOJIOTUYECKOE
BU000pa30BaHUE.

O6opynoBaHue: KOJUTSKITHS

«[Ipumepsl 3aIUTHBIX
MPUCTIOCOOTICHHUM Y dKUBOTHBIX;
KOJUIEKIIUS ~ HACeKOMBIX  C
Pa3iIMYHbIMU THUIIAMHU OKPACKH,
HAO0Op IUIOJIOB M CEMSH.
JlaGopaTopHble U MPaKTUIECKHE
paboTHI:

JlaGopaTopnas pabota Ne 2.

«Onucauue
MIPUCTIOCOOJIEHHOCTH OpraHu3Ma
u eé OTHOCHUTEJILHOT'O

Xapakrepa»

PackpsiBath cozepKaHue
TEPMUHOB u MOHATHI:
MIPUCTIOCOOICHHOCTb,
MOKPOBUTEIbCTBEHHAS u
npeocTeperaonmas OKpacka,
MacKHpPOBKa,
BU000pa30BaHUeE.
OnuceiBaTh MEXaHU3M
BO3HUKHOBEHUS
pUCIocoOIeHUH y
OpTraHU3MOB.

BhISBAATE 110 N300paxeHusIM,
Ha JKMUBBIX U (PUKCHPOBAHHBIX
npernaparax IPUMEPBI
MPUCTIOCOOTIEHHOCTH
paCTCHI/H\/’I U JKHUBOTHBIX K
YCIIOBHSIM Cpe/ibl  OOWTaHMS,
JOKa3bIBaTb OTHOCHUTCJIIbHYIO
11e1eco00pa3HOCTh
MPUCTIOCOOTICHUIA.

XapakTepu30BaTh CIIOCOOBI U
MEXaHU3MBI

BUI000pa30BaHus;
ONKCHIBATH W  CPAaBHHUBATH
OCHOBHBIE bopmbI
HKOJIOTHIECKOTO "
reorpagpuuecKkoro
BHJ1000pa30BaHUs




7. HampaBnenus w
IIyTU MaKpPO3BOJIIOLINU

(29)

Makpo3Botronusi.

dopmer IBOJTIOLINY:
dunernyeckas, IUBEPrEHTHA,
KOHBEPIeHTHAs, NapajlielibHasl.
Heobpartumocts SBOJIIOLIUH.
[Tpoucxoxnenue oT
HECTICITMATN3UPOBAHHBIX
MIPEIIKOB.

[Iporpeccupyromas
crienuanu3anus.  AJlanTUBHAs
panuanus.

JleMoHCTpamuu:
IToptpetsr: A. H. Cesepuos.
Tabmusl u CXEMBI.
«ApoMopdo3bI»,
«nuoamanranumn, «O0mas
JIeTCHEePALIHSI.
O6opynoBanue: MOJIENb
«OcHOBHbBIE HallpaBJICHUs

SBOJIIOLIMNY; 00BEMHAS MOJIEIb

((CTpOCHI/Ie T'OJIOBHOI'o0O MO3ra
ITO3BOHOYHBIX»

PackpriBath coziep)KaHue
TEpPMHUHOB U ITOHATUN:
MaKpO3BOJIIOLMS, (DUIIOTEHE3,
OMOJIOTHYECKUH TIporpecc H

perpecc, apomopdos,
UANOoaIanTalus, oOmras
JIeTeHepaIus, aJanTUBHAS
panuanus.

XapakTepu3oBarhb bopMbI
3BOJIFOLIUH. BreisaBiaTs
apoMop¢03b1 u

WJI0AANTALUU Y PACTEHUN U
JKUBOTHBIX.

CpaBHHMBaTh OHMOJOTUYECKHMA
nporpecc u OHOJIOTHYECKUI
perpecc, apomopdos,
UIMO0QIANTAlIMI0 ¥ OOIIYIO
JIereHepalmio.

BbIsBIATH B3aUMOCBSI3U
MEXIY IyTSAMU u
HaIIPaBJICHUSAMHU DBOJIOLUU Y
pacTEeHUN U KUBOTHBIX

Tema 2. Bo3HUKHOBEHHE

U pa3BuTHe Xu3Hu Ha 3emite (9 u)

8. Hcropust ku3HU Ha
3eMJIE U METOHBI €€
n3yyeHus. l'umnoressl
MIPOUCX 0K ACHUS
KHU3HU Ha 3emuie (2 )

JloHaydHbBIE TIPEICTaBICHUS O
3apOKICHUM KW3HU. HayuHble

TUIIOTE3bI BO3HUKHOBEHHUS
JKU3HU Ha 3emiie; aduoreHes u
MaHCTIEPMHUSL. XuMuueckas

ABOTIOIMSA. AOMOTEHHBIN CUHTE3
OpPraHWYEeCKUX  BEIIECTB U3
HEOPraHUYECKHUX.
DKCepuMEeHTaIbHOE
MOATBEPKJICHUE  XUMHUYECKOMN
sBOJOIMU. HavanbHble 3Tanbl
OuonIornYecKon SBOJIOLIUH.
I'unoresa PHK-mupa.
dopMupoBaHue  MeMOpaHHBIX
CTPYKTYp Y  BO3HUKHOBEHHE
MpoToKJIeTKH. [lepBhie KIIeTKU U
ux spomonus. dopmupoBanue
OCHOBHBIX  TPYHI KHUBBIX
OpraHU3MOB.

JemMoHcTpanuu:

IToprpetsr: @. Peny, JI. [Tacrep,
C. Mumnep, A. U. Omnapun,
[".1Opu.

Tabmuiel u CXEMBI:
«Bo3aukHoBenne ConHeuHOU
CHCTEMBI», «Pa3Burue
OpTraHUYECKOTO MHpPay,

«PacturennHas KIJICTKAa»,

PackpriBaTh coziepKaHue
TEPMHUHOB U ITOHATUI:
KpEalnOHU3M, abuorexes,
BUTAJIM3M, HaHCIIePMHUS,
61omnon3, KoalepBarsbl,

IPOOMOHTHI, CHMOHOTEHE3.

XapakTepru3oBaTh METO/IbI
U3yYEHUS HUCTOPUYECKOTO
MPOLIOTO 3eMJIH.

[Tepeuncnars OCHOBHEIE
JTaIbl XUMHYECKOH H
OMOJIOrHYSCKOI SBOJIIOLIHY.

N3narate coJiepKaHue
TUIIOTE3 " TEOpUi
BO3HUKHOBEHHS KH3HU Ha
3emute (kpearmoHu3Mma,
CaMOIIPOU3BOJIBHOTO
3apOKJeHUS  (CIIOHTAHHOTO),
naHcnepmuu, runore3sl PHK-
MUpAa).

OnuceiBath 3KcriepuMeHTsI C.
Mumnepa un I'. Opu 1o
MOJIYUEHUIO  OPraHUYeCcKHUX
BELIECTB U3 HEOPraHUYECKUX
myTéM aOMOT€HHOT0 CUHTE3a




«KuBoTHas KJIETKa,
«IIpokapuoTuyeckas KIeTKa»

9. OCHOBHBIE ITAIIbI

DBOIIOLIUNA
OpPraHUYECKOTO MHpa
Ha 3emJie, pa3BHUTHE
KU3HH TI0 dpaM H
neproam

PazButie xu3Hu Ha 3emiie

110 3paM u nepuoaam. Karapxen.
Apxelickas U TpOTEpO30KCKast
opel. Ilaneosoiickas spa u e€
MEPUO/IBI: KeMOpHUIHCKUH,
OPIOBUKCKHM,  CUJIYPHUICKHIA,

PackpsiBath cozaepKaHue
TEPMHUHOB U IIOHATHUI:

J0H, apa, NIEpPUOJ,
apomMopho3Hl,
UIMOaJaNTalNH.

3HaTh IIoCJIC0BATCIIbHOCTD

(2 4) neBOHCKI/Eﬁ, KaMEHHOYTOJIbHBIH, 3OHOB: Katapxeii, apxeii,
TICPMCKUH. IpoTepo30ii, (haHeposoii; p:
Me3so30lickas 3pa v €€ Iepuoabl: | apxeuckas, NpPOTEpO30MCcKas,
TPUACOBBIN, FOPCKUH, METTOBOM. Imajaeo30McKas, Me3030MCcKasl,
Kaiinosoiickas ~ spa u e¢ | KallHO3OHCKas;  1EpHOJIOB:
HIEPUOIBL Mmaneorenopri, | KCMOPHHCKHH, OpOBHKCKH,
HEOT€HOBBI, aHTPOMOTEHOBBIM. CUITypUUCKUH,  /ICBOHCKHH,
KaMEHHOYTOJIbHBIH,
XapakTepucTrka KJIuMara u TePMCKH{, TPUACOBBII,
re0J0rH4eCKUX MIPOIIECCOB. | FOPCKHH, MEJIOBOM,
OCHOBHBIE 3TaIlbl BOJTIOIUU 1JIEOT€HOBBIN u
pPacCTUTEIBLHOTO U KUBOTHOTO HCOTCHOBBIM,
aHTPOTIOTEHOBBIN.
mupa. ApoMopo3bl y pacTeHuit
M xuBOTHBX. IlosiRIeHHE, XapakTepu3oBaTb OCHOBHBIE
PACIBET U BHIMUPAHHE COOBITHS B Pa3BUTHHU
PPN KHBBIX OPrAHI3MOB. OpraHUYECKOIro MUpa 10 IpaM
U TIepuoam
JlemoHcTpamnuu: .
reoJ0rH4ecKon UCTOPUH;
Tabmunpl 1 cxemsl: «PasBUTHE | yramn pa3BUTHSL
OpraHnH4cCKOro MHPa», | pacTUTENLHOTO M >KUBOTHOTO
reOXpOHOJIOTHYECcKasi TadJInLa; MHpa.
KOJIJIEKI S «DopmBbl
COXPaHHOCTH HCKomaeMpix | DPIACTATE TJIABHBIC
JKAUBOTHBIX U PACTEHUI». apoMop(o3bl y pacTenuii u
JlaGopaTopHsle u npaktuueckue | BOTHBIX.
paloThI: CpaBHUBaTh MeXay €000l
[TpakTnyeckas padora Ne 1. fipeictasutelcn
«3yuenue pckomaemprx | CHCTCMATHICCKIX Tpymi
OCTATKOB PACTEHHU 1 KHBOTHpIX | OPTAHM3MOB, BEIABIIATE
B KOJUIEKIIUSX». YepThI YCIIOXKHEHUS u
SKeKypens «BOOLHS MPUCIIOCOOTIEHHOCTH K
OpPraHUYECKOT0 Mupa Ha | YCJIOBHSAM XU3HU
3emiie» (B €CTECTBEHHO-
HAay4HbId WIM KpPaeBEIYECKUU
My3€il)
10. CoBpemennass | Cucrema opraHmyeckoro mupa | PackpeiBath coJiepKaHue
cucremMa KaK  OTPaXE€HUE  DHBOJIIOIUU. | TEPMUHOB u TIOHSITUI:
oprannyeckoro mupa | OCHOBHbIE  CHCTEMaTHYECKHE | CHCTEMaTHKa, MCKYCCTBEHHas
(19) TPYNIbl OPraHU3MOB. u €CTECTBEHHAs
JleMOHCTPAIIHH: kinaccupukanus, OuHapHas
HOMEHKJIaTypa, MIPUHITATT
Tabmuier u CXEMBL | yenapXHYHOCTH.
«CoBpemeHHas cucremMa
XapakTepus3oBaTh

OpTraHHu4Y€CKOro Mupa»

COBPEMEHHYIO CHCTEMY




OpraHu4YCeCKOro Mmupa

1. DBOJIIOIUS
YeIoBeKa
(anTpomnorenes)

(19)

OBomronus 4eJI0BeKa.
AHTpomonoruss  Kak  Hayka.
PasButne mpexncraBiieHHM O

MIPOUCXOXKICHUU YeJloBeKa.
Meronsl U3yYEHHUS
anTpornoreHeza. Cxonacrtsa u
paznuuus YelioBeKa u
JKUBOTHBIX. CuCTEeMaTuyeckoe
MOJIO’KEHUE YeJloBeKa.
JleMoHCTpauu:

IToprpersr: 4. JlapBuH.
Tabnuupl u cxembl: «CpaBHEHUE
AQHATOMUYECKUX YEPT CTPOEHUs
4eJ0BEKa M 4eJI0BEKOOOPa3HbIX
00e3bsIHY.

OOopynoBaHue: CIENKUA — WIH

N300paKeHUs KaMEHHBIX
opynui epBOOBITHOTO
4eJI0BeKa: KaMHHU-YOTIEPHI,

pyOuina, ckpebia.

PackpsiBath cozaepKaHue
TEPMHHOB u MIOHATHMN:
aHTPOIIOJIOTH,
aHTPOIIOTCHES, YEJIOBEK
pasymusblii  (Homo sapiens),
IIPSIMOXOXK/EHUE, BTOpast
CUTHAJIbHAS CUCTEMA.
Ilepeuncnars 3a/1a41
aHTPOIIOJIOTUH, JTarbl
CTAaHOBJIEHUS W  Pa3BUTHUA
IIPEACTABICHUI 0

IMPOUCXOKICHUN YCIIOBCKA.

H3narate OCHOBHBIC
IMOJIOKCHHA TCOPUU

Y. JlapuHa, KpUTHUYECKHU
OLICHUBATh HEHAy4YHYIO
MH(pOpMaLIHIO 0
IIPOUCXOXKACHUN YEIIOBEKA.

3HaTh CHCTEMATHYECKOE
nojoxkenue  Bujga  Homo
sapiens, TIEPEUYUCIISATh  €ro
MOp(}OIIOrO-aHATOMUIECKUE
NPU3HAKH PA3HOTO YPOBHS
(Tum, xmacc, oTpsSA U ap.).

VYcranaBiuBaTh YEepThI
CXOJCTBa " paznuuni
YeJI0BeKa U )KUBOTHBIX.

OOBSICHATL W  OLIEHUBATH
3HaUYE€HHE HAYYHBIX 3HAHUU O
MPOUCXOXKJACHUN  YeJIOBEKa
I IIOHW- MaHUS MeCTa U
pOJIM YEJIOBEKa B TPUPOJIE

12. JIBmxyume Ccuibl

(paxtopsr)
anTpororenesa (1 1)

JBuxymue cuibl  ((paxTopsl)

aHTPOIIOTeHe3A.
HaciencrBennas u3MeHYUBOCTD
u €CTECTBEHHBIN oTOOp.

OOmecTBeHHBIH 00pa3 KHU3HM,
W3TOTOBJIEHUE OpPYAMM TpyZa,
MBIIIJICHUE, PEYb.

JleMoHCTpauu:

Tabmuue! 1 cxembl: «CpaBHEHHE
AQHATOMUYECKUX YEPT CTPOEHUs
YyeJloBeKa M 4eJIOBEKOOOpa3HbIX
00€e3bsIHY,

«OCHOBHBIE MecTa
MNAJICOHTOJIOTUYECKHUX HaXO0I0K
MIPEIKOB COBPEMEHHOTO
YeJI0BEKAY. Ob6opynoBanue:

MYJISIKI

PackpsiBath cozepKaHue
TEPMHHOB u MIOHATHMN:
(bakTopbI aHTPOIIOreHEe3a,
IPyNIIOBOE COTPYAHHUUYECTBO,
peus, opyAuiHas
JIeSITENIbHOCTb,

HOJIUMOP(PU3M.
XapakTepu3oBaTh JBUXKYIIHE
CHJTBI (dbakTops)
aHTPOIIOTEHE3A:!
OHOI0rHYecKHe u

COLIMANIbHBIC, CPaBHUBATh WX
MEXIy CO00M




«IIpoucxoxaenue yeJI0BeKa
(MaJIEOHTOJIOTYECKUE
HaXOJIKH )»

13. OcHoBHEBIE cTaaUA
JBOJIOLMM  YeJIOBEKa

(1'9)

OcHOBHEIC crajuul H BCTBU

SBOJIFOLIAN YeJI0BeKa:
aBCTPAJIONIUTEKH, Yenosek
yYMEJIbIH, Yenosek
MPAMOXOSILIHNM, Yenosek
HEAHJIEPTAJIbCKU, Yenosek
pa3yMHBII COBPEMEHHOI'O THIIA.
Haxonxku HACKOIAEMBIX
OCTAaHKOB, BpeMs
CYIIIECTBOBAHUSI, 00nacTh
pacnpocTpaHeHus, 00BEM

TOJIOBHOTO MO3ra, 00pa3 KU3HH,
opyus.

JemoHCcTpauu:

Tabmumel u cxeMbl: «OCHOBHBIE
MecTa aJIEOHTOJIOTMYECKUX
HAXOJI0K MIPEAKOB co-
BPEMEHHOT'0 YEJIIOBEKa,

«/lpeBHenmme aoamn»,

«/peBnue mmogu», «llepBbie
COBPEMEHHBIE JIFOJIN».

O6opynoBaHue: MyJISHKU

«IIpoucxoxxaeHue  4eroBeKa»
(GrocTBI aBCTPAJIONHTEKA,
MUTEKaHTPOIa, HeaHAepTalblia,
KPOMaHbOHIIA);  CJIETIKK WU
n300pakeHHs KaMEHHBIX
OpyAuil TMEepBOOBITHOTO YEJO-
BEKa: KaMHHU-UYOIIIEPbI, pyOH-
Ja, CKpebia

PackpsiBath cozaepKaHue
TEPMUHOB u HOHSTHU:
aBCTPAJIONUTEK, YEJI0BEK
YMEJIbIH, YeJI0BEK
MPAMOXOJSLLINM,

HeaHjepTael, KpOMaHbOHEI],
HEOJINTHYECKAss PEBOIIONNS,
NEPBOOBITHOE UCKYCCTBO.

XapakTeprus3oBaThb u
CpaBHUBaTh MEXAy COOOH
OCHOBHBIC CTaJuWU 3BOJOIINU
YeJI0BEKA: XPOHOJIOTUYCCKUN
BO3pAcCT, apeai
pacrpocTpaHeHHUS, 00BEM
rOJOBHOTO  MoO3ra, oOpa3
JKU3HU U OpYAHs TPyIa

14. YenoBeueckue
pacel U TPUPOIHBIE
ajanTaniyd  4YeJoBeKa

(1)

Yenoseueckue pacbl. OCHOBHbBIE
OonbIllve pachl: €BPOMEOUTHAS

(eBpasuiickas), HErpo-
aBCTpAJIONIHAS
(3KBaTOpHANIbHASA),
MOHTOJIOUIHAs (asmarcko-
aMepUKaHCKas).

Yeptol IpUCTIOCOOTEHHOCTH
IIPEJICTABUTENIEH YETIOBEUECKUX
pac K YCIIOBHSIM
CYIIIECTBOBAHHSI. EnunctBo

yeynoBedyeckux pac. Kputuka
COLIMAJILHOTO  JIapBUHU3MA U
pacusma.

JemMoHcTpanuu:

Tabnuiel u CXEMBI:
«YenoBeueckue pachi»

PackpsiBath cozepKaHue
TEPMHHOB M IOHSTHH: pPachl,
pacoreHes, couuain-
JTApBUHM3M, pacusm,
METHUucCanus.
XapakTepru3oBaTh u
CpaBHMBATh IIpEJCTaBUTENIEH
YeJIOBEYECKUX pac,
packpblBaTb  IPUYUHBI U
MEXaHHU3MBI pacoreHesa,
NepeUncCiiATb MW IMPUBOJUTH
IIPUMEpBI
MIPUCTIOCOOTIEHHOCTH

YeJIOBEKa K YCJIIOBUSM CPEIBI,
MIPUMEPBI

MPUCTIOCOOUTENBHOTO
3HAYEHUS PacoBBIX
MIPU3HAKOB.

HOKaSBIBaTB €IUHCTBO BHUIa




Homo sapiens, HaydHyIO
HECOCTOSITEIBHOCTh PacOBBIX
TEOpUH, HACH COLUATBHOTO
JIApBUHU3MA U pacu3Ma

Tema 3. Opranusmsl u okpyxatomias cpena (7 4)

15. Oxkomorust Kkak | DKOJOIMsS Kak HayKa. 3aJa4d U
Hayka (2 4) paszzensl  AKOJIOTHUU.  MeToabl
HKOJIOTHUECKUX HCCIICAOBAHUI.
DKOJIOrHYeCcKOe MHPOBO33PEHUE
COBPEMEHHOTO YeJI0BEKa.
JleMoHCTpauu:

[Toptpetsr: A. I'ymbonbar, K. @.
Pynbe, D. 'ekkens. Tabmuimsl u
CXEMBbI: KapTa

«[Ipupoanbie 30HbI 3eMIN»

PackpsiBathb cozaepKaHue
TEPMHHOB u MIOHATHMN:
3KOJIOT'HA, IIOJICBBIC

HaAOJI0/IeHUs1, SKCIIEPUMEHTHI,
MOHHUTOPUHI  OKpYKaroIleu

cpensl, MOJICITUPOBAHUE,
9KOJIOTUYECKOe
MHPOBO33pEHHE.
[TepeuncnsTs 3a7a4un

JKOJIOTHH, €€ Pa3feibl U CBA3U
C APYTMMH HayKaMHU.

XapaKTepI/ISOBaTB MCTOAbI

HKOJIOTHIECKUX
HCCIICJOBaHUN
16. cpensl ooutanust 1 | Cpenbl oOuTaHus opraHu3moB: | PackpbiBaTh coJiep>KaHue
9KOJIOTHIECKUE BOJIHAS, HA3e€MHO-BO3JYyIIHAs, | TEPMHUHOB W TOHITHH: cpena
dhakTopsr (1 1) MMOYBEHHAS, BHYTpU- | OOUTaHMUS, IKOJIOTUYECKHE
OpraHN3MEHHAsI. (dakrTopsl, OMOJIOrMYECKU
DKOJIOTHYECKHE (paxToppl. | ONTHMYM, OrpaHHMHBAIOLIH
Ktaccndurarus (IuMuUTHpYIOUIHIT) hakTOp.
HKOJIOTHIECKUX dakTopoB: | XapakTepu3oBaTh  YCIIOBUS
abnoTuyeckue, OMOTUYECKHWE U | cpell OOUTaHUS OPraHU3MOB;
AHTPOIIOT€HHBIE. JlelictBue | kiaccuuuupoBaTh u
DKOJIOTHYECKUX (PAKTOpPOB HA | XapaKTepU30BaTh
OpIaHU3MBI. HKOJIOTHYECKUE baxTopbI:
JleMOHCTPAIIHH: abuoTHdeckue, OMOTHYECKHE

Tabmuuel u  cxembl: «Cpenbl
0OUTaHUS OPTaHU3MOBY

H aHTPOIIOI'CHHBIC.

OnwucsiBath JeificTBHe
HKOJIOTMUECKUX (DaKTOPOB Ha
OpraHU3MBlI.

XapakTepHu3oBaTh
OCOOEHHOCTH  CTpPOEHUS U
JKU3HEACATEIBHOCTU
pacTeHuit 31 JKUBOTHBIX
pasHbIX cpesl OOMTaHUs

17. Abuotnueckue | Ab6uoTHueckue (akTopbl: CBET,
(dakTopsl (2 1) TeMneparypa, BJIA)KHOCTB.
doTtonepuoausm.

[TpucnocoOneHust OpraHU3MOB K
JIEUCTBUIO a0MOTHYECKNX
(bakTopoB. buonornueckue
PUTMBI.

JleMoHCTpauu:

Taomurer u CXEMBL:
«Doroneproauzm».

JlaGopaTopHble U NMPaKTHYECKHUE
paloThI:

PackpbIBaTh cojiep>KaHue
TEPMHUHOB 51 TTOHSATUIA:
abuoTnyeckue daxTopsl,
dboTomepruoan3M,
OMOJIOTUYECKHUE PUTMBI.

AHanM3upoBaTh JIEHCTBHE
CBeTa, TEMIIEPATYPHI,
BIQXKHOCTH Ha OPraHU3MBI U
IIPUBOJIUTH IIPUMEPBHI
MIPUCTIOCOOTIEHHOCTH

OpTaHU3MOB. [TpoBoauTH
OMoJIoOrMYecKre HaOJIIOIEHUS
u  oQOpPMIISITH  PE3YNIbTAThI




JlaGopaTopnas pab6ota Ne 3.

«Mopdoornueckue
OCOOCHHOCTM  pacTeHudl U3
Pa3HBIX MECT OOUTAHUS».

JlaGopaTopnas pabota Ne 4.

«Bnusaue cBera Ha pocT Hu
Pa3sBUTHEC YEPCHKOB KOJICYCa»

MPOBEIEHHBIX HAOTIOACHHUIA.

18. buortnueckue
dbaxTopsl (1 1)

buotnueckue ¢dakToprel. Bumbt
OMOTUYECKUX B3aUMOJICHCTBUMA:

KOHKYPEHLUs, XHIIHUYECTBO,
cumMOno3 u  ero  (opmsl.
[Tapazutusm, Kooreparus,
MYTYyaJlu3M, KOMMEHCAJIU3M
(KBapTHPAHCTBO,
HaxJICOHUYECTBO).

AmeHcanusm, HEUTpaIIU3M.
3HaveHue OMOTUYECKUX
B3aMMOJICHCTBHIA TUIS

CymICCTBOBaHHA OpPraHu3MOB B
MMPpUPOAHBIX COO6H.I€CTB8.X.

JlemoHcTpamnuu:

Taonuus! u cxemsl: «lluie- Beie
(0070

PackpbiBath coJiep>KaHue
TEPMHUHOB u ITOHATUI:
OnoTHYeCKHe (hakTopsI,
XHUIIHAYECTBO, TApPA3UTHU3M,
KOHKYPEHLIUS,  MYTyallu3M,
CUMOHO03, KOMMEHCAJIU3M,
HaXJIEOHUYECTBO,

KBapTUPAHCTBO, aMEHCAJIU3M,
HEUTPAJIU3M.

XapakTeprus3oBaTh
onotnueckue  (pakTopbl H
BHU/IBI B3aMMOOTHOIICHHIA
MEXIY OpraHu3MaMu;
MIPUBOIUTH IPUMEPBI
B3aUMHOMN
MPUCTIOCOOTICHHOCTH
OpPTaHW3MOB.

CpaBHuBaTh MeEX1y coOOM

19.  Dxonorunuyeckue
XapaKTePUCTHKU BHJIA
u nonynsnuu (1 9)

OKOJIOTHYECKHE

XapaKTePUCTUKU  TIOMYJISIUH.
OCHOBHBIC oKa3aTeiin
MOMYJISILINAN: YHCJIECHHOCTD,
IUIOTHOCTD, POXK1a€MOCTh,
CMEPTHOCTb, MIPUPOCT,
MUT'paLUSL. Jnnamnka

YUCJIICHHOCTU TNOMYJSALUUA U €€
perymisanus.

JleMoHCTpauu:

Taomuie! u CXEMBI:
«Tonymsuuny»,
«3aKOHOMEPHOCTH pocta
YHUCICHHOCTH MOMYJISLUN

UH(QpY30pun-TY(ETbKN».
JlaGopaTopHble U NMPaKTHYECKHE
paboThI:

[TpakTryeckas padora Ne 2.

«IToncuér IUIOTHOCTH
MONyJMSAUMA  pa3sHbIX  BHUOB
pacTeHUN»

BUJIBI OHOTHYECKUX
B3aMMO/ICVCTBUI OPraHW3MOB
PackpeiBath cozepKaHue
TEPMUHOB U TTOHATHUIA:
MIOIYJISALUS, YUCIIEHHOCTD,
MJIOTHOCTD, POXKIAAEMOCTD,
CMEpPTHOCTb, MPUPOCT,
MUTpALKS, IUHAMHUKa

YHUCJICHHOCTHU MMOMYJISALINH.

XapakTepru3oBaTb OCHOBHBIE
MTOKA3aTeNH U SKOJIOTHYECKYIO

CTPYKTYPY MOMYJISALINY;
OIMCHIBATH MEXaHU3MBbI
peryJsiun YUCJIEHHOCTH
MOIYJISIUUAN

Tema 4. CooOmiectBa 1 3kooruueckue cucremsl (9 9)




20. CooOmiectBa
opranu3mos (1 u)

Coo011ecTBO  OpraHu3MOB —

OUOIICHO3. CTpyKTypBI
ouoreHosa: BHJ0Bas,
MPOCTPAHCTBEHHAS,
Tpoduueckas (nuieBas).
Buapi-1oMUHaHTEL.

Cas13u B ouoIeHo3eE.
JlemMoHCTpamuu:

Taomuusl u cxemsl: «[lumessie
nenuy, «bHolleHO3: cocTaB H
CTPYKTYpay.

OGopynoBaHue: MOJ€EIb-
aMIIAKaLHS «Tunnuuele
OHMOIICHO3BIY; repbapuii

«PacTutenpHble  COOOIIECTBAY;
KoJu1eKIug «bHolIeH03»

PackpriBath
TEPMHUHOB u
OHOLIEH03,
OHOreoIeH03,
JIOMHHAHTEI,
HHIIIA.

coziep)KaHue
HOHATHH:
IKOCHCTEMA,
BUJIBI-
SKOJIOTrHUecKas

XapakTepu3oBaTh OHOIICHO3
(coo011ecTBO), €ro BUIOBYIO,
POCTPAHCTBEHHYIO "
TPOPHUUECKYIO CTPYKTYPHI.
OOBSICHATD poJb
KOMIIOHEHTOB OHWOIIEHO3a B
HOJICP)KaHUU €r0 CTPYKTYPBI
u CYIIECTBOBAaHHUS  Ha
OnpeAenEHHON TEPPUTOPHH.

OOBICHATL OUOJIOTHYECKUN
CMBICT IPYCHOCTH U JINCTOBOU
MO3auKHU.

CpaBHuUBaTh KOMITOHEHTBI
OMOIICHO30B, HUX BHJOBYIO,
IIPOCTPAHCTBEHHYIO "
TPOUUECKYIO  CTPYKTYpHI,
CBSA3M MEXKy OpraHu3MaMu

21. DxocuCTEMBI U
3aKOHOMEPHOCTH  MX
cyuiectBoBanus (1 u)

DKOJIOTHYECKHE CUCTEMBI
(okocuctemsbr). Ilonsitue 00
YKOCHUCTEME U OMOTE€OIIEHO3E.

@YHKIIMOHAIBHBIE KOMIIOHEHTHI
OKOCUCTEMBI: IIPOIYLIEHTHI,
KOHCYMEHTBI, PEYLICHTBHI.

Kpyroeopor BemectB U IOTOK

SHEPruu B IKOCHCTEME.
Tpoduueckue (TTUIIIeBBIC)
ypOBHHM 3KocucTeMbl. [lurieBbie
nmenu u  cetd. OCHOBHBIE
noKa3arteiu DKOCHCTEMBI:
onomacca, IPOAYKLHS.
DKOJIOTnYecKue MUPaMU/JIbI:
HPOAYKIHH, YHUCJIEHHOCTH,
O01OMacchl. CaoiicTBa
DKOCHUCTEM: YCTOMYUBOCTb,
caMOperyJIsilysl, pa3BUTHE.
Cykueccusl.

JemoHncTpanuu:

[Toptpersr: A. JIx. Tencnu, B.
H. Cykaués.

Taomuist u CXEMBI:
«IIpuponnsie COO0O0IIIECTBAY,
«ernmn MMUTaHUS,

«DKoJIoTHYecKas nupamMuaar»

PackpsiBath
TEPMUHOB u
IKOCHUCTEMA,

coJiepKaHue
MOHSITHH:
OMOreoIeHo3,
MPOJYLUEHThl, KOHCYMEHTHI,
PEAYLIEHTHI, Tpouueckue
YpOBHHU, THUIIEBas IeNb U
CETh, DKOJIOTHYECKHUE
MUPaMU/IBI, onomacca,
MPOIYKLIHUS, CYKIIECCHSI.

XapakTtepus3oBaTb  CBOMCTBA
AKOCHUCTEMHI (€€ CITIOCOOHOCTh
K JUIUTETBHOMY
CaMOTIO/IEP>KAHHUIO,
OTHOCUTEJIBHO  3aMKHYTBIN
KpyroBOpOT BEIIECTB,
HEOOXOIUMOCTD IIOTOKA
SHEPIHUN).

CpaBHI/IBaTL HaCT6I/IH_[HBIC n
JACTPUTHBIC MHIICBLIC IICIIH,

Tpoduueckne YPOBHH
HKOCHUCTEMBI.

Paznuuate ApaMUIbI
IPOAYKIINH, UPaAMHU/IBI

YUCJICHHOCTU U HI/IpaMI/I)II)I
OHMOMACCHI.

CocTaBnsTh oenm M CCTH
IUTaHUs.

CBOMCTBa
YCTOWYUBOCTb,

[Tepeuncnars
HKOCUCTEM:




caMOperyJIsIIus, pazBuTHE
(cykueccust).
OmuceIBaTh MEXaHU3M

MoAACPIKaAaHUS PABHOBCCHA B
OKOCHCTEMaAXx.

XapakTepus3oBaTh CyKIECCUH,
BBISIBJISITH IPUYUHBI B OOIIIHE

3aKOHOMEPHOCTH CMCHBI
HKOCHUCTEM

22. [Tpuponusie | I[lpupoansie ’KOocUCTeMBI. | PackpbiBaTh coJiepyKaHue

skocuctemsl (1 9) DKocUCTeMBbl peK W 03€p. | TEPMHHOB U MOHSITHIA: BOJHbIC
DKOCHCTEMA XBOMHOTO MIJIM | DKOCHCTEMBI, OHOT€OLIEHO3HI,
HIMPOKOJIMCTBEHHOT O neca. | (UTOMIAHKTOH, 300ILJIAHKTOH,
JlemMoHCTpanuu: OeHToc, ryMyc.
TaGnuuer u cxembl: | [IpuBomuTh MPUMEPHI
«Jxocucrema MPUPOIHBIX IKOCUCTEM CBOEH
HIMPOKOJIMCTBEHHOTO jeca», | MECTHOCTH.
«DKocHcTeMa XBOWHOTO N€CA», | CpapuuBaTh  HA3EMHBIE U
«buonenos BOZOEMAY. | poypre SKOCHCTEMBL
OGopynoBanue: rep6a]gvmn M| opramusMbL, obpasyomye
KOILICKIIMH pacTeHIH U | pasuble TpopuuecKrEe YPOBHU
JKUBOTHBIX, MPHHAICKANINX K
pa3HbIM IKOJIOTHYECKUM

rpynimamM oaHoro Bujaa

23.  AwnTponoreHHble | AHTPONOr€HHBbIE OSKOCUCTEMBI. | PackpniBaTh coJiepKaHue
skocuctemsl (1 1) ATpPOIKOCHCTEMBI. TEPMHHOB u MOHSATHIA:
YpO0IKOCHCTEMBI. AHTPOIIOTEHHAsT JKOCUCTEMA,
Bbuonorndeckoe U | arpo3KocucTema,
XO03HCTBEHHOE 3Ha4yeHue | ypOoskocucrema,
arpo3KoCcHUCTEM u | buopasHoobOpazue.
ypboskocHcTeM. XapakTeprus3oBaTh
EHopva3Hoo6pa3He KaKk (QakTop ArpOdKOCHCTEMbI -
YCTOMYUBOCTH KOCHCTEM. | vuGonkocHCTeME,
CoxpaHeHHe  OHOIOTMYECKOTO | o 06enHOCTH X
pa3Ho00Opa3us Ha 3emIie. CYIIECTBOBAHHS.
AeMonCTpanuy: [IpuBOAUTE pUMEpEI
Tabmursr U CXEMBI: | QHTPOIIOTEHHBIX  JKOCHCTEM
«ArporieHo3». OOopynoBaHUE: | CBOEH MECTHOCTH, ONHCHIBATH
KOJIJIEKIIHS UX  BHJOBOH cocTaB H
«BpenuTenu paxueimux | CTPYKTYDPY.
CENbCKOXO035MCTBEHHBIX CpaBHuBaTh COCTaB 51
KYJIBTYP». CTPYKTYpY MIPUPOJTHBIX
HKOCHCTEM U arpo3KOCUCTEM,
arpodKOCUCTEM "
ypOOIKOCHUCTEM.
24.  buocpepa — | Yuenue B. U. Bepnaackoro o | PackpsiBath coJiepKaHue
rio0anbHas ouocdepe. I'paHuIpl, COCTaB U | TEPMHHOB u TIOHATHI:

OKOCHUCTEMA 3€EMIJIU

(1)

cTpykTypa Ouocdepsl. Kusoe
BEIIECTBO W €ro  (pyHKIuM.
OcobenHoctu OuoChepsl Kak
rJ100anbHOM 9KOCHCTEMBI.
JluHaMuyeckoe paBHOBECHE W
obpatHas cBs3b B Ouocdepe.

ounocdepa, KUBOE BEIIECTBO,
JMHAMHUYECKOE paBHOBECHE.

Biag B. N
CO3/IaHHE

OueHuBathb
Bepranckoro B
yaeHus o ouocdepe.




JleMoHCTpauu:
[Toptpetsr: B. U. Bepnanckuid.

Tabmuuer u cxembl: «OO0mas
CTPYKTypa ouocheps,
«PacnpocTtpanenue KU3HM B
ounochepe», «O30HOBBIA IKpaH
ouocheps»

XapakTepuszoBaTh COCTaB
o6uocdepsl, QyHKIIMH KUBOTO
BelecTBa  OWocdepsl U
ompenenats  (Ha  KapTe)
obmactu ero HauOOJIBIIEro
pacrpoCTpaHEHHS.

[TpuBoUTH IPUMEPHI
MIPOSIBJICHUS byHKIMH
YKUBOTO BelecTBa orocdepsl,
OMOTCOXMMHYCCKON
NeSITETTLHOCTH YEJIOBEKa.

[Tepeuncnsitb  OCOOCHHOCTH
ouocdepsl Kak TI00ATBHON
9KOCUCTEMbI 3eMJTH

25. 3aKOHOMEpPHOCTHU
CYLIECTBOBAHHUS
ouocdepsl (1 9)

KpyroBopotrbl  Bemiects
OMOTEOXUMHUYECKHUE IIUKJTBI
AIIEMEHTOB (yriiepoja, a30Ta).

30HANIBHOCTh ouocdepsl.
OcHoBHbBIE OMOMBI CYIIIH.

JlemoHcTpamnuu:

Tabmursl u CXEMBI:
«Kpyrosopor  yruepoga B
o6uocdepe», «KpyroBopor azora
B IIPUPOJIE»

PackpbiBaTh coJiepKaHue
TEPMHUHOB u TIOHSATHI:
IIEJIOCTHOCTh ounocdepsl,
KpyTrOBOPOT BEIIIECTB,
OMOTCOXUMHUECKUE  ITUKIIBI
AIIEMEHTOB, 30HAITBHOCTH

ouocdepbl, OMOMBI.

OnuceiBaTh KpyroBOPOT
BEIECTB, OMOr€OXMMHUUYECKHUE
IUKIBl a30Ta U yriepojaa B
ouocdepe.

OOBSICHSTD PUYUHY
30HAJILHOCTH onocdepsl.
[lepeunciars u
XapaKTepu30BaTb OCHOBHBIE
OMOMBI CyIIn 3eMiIH
26. YenoseuectBo B | YenoseuectBO B Oumocdepe | PackpwiBath coJiepyKaHue
o6uochepe 3emnu (2 4) | 3emun. AHTpONOreHHbIe | TEPMHHOB u MIOHATHI:
W3MEHEHUS B ouocdepe. | aHTPONOTECHHBIE HM3MEHEHUS,
['moGanbHble  3KOJOTMYECKHE | HKOJOTHYECKUI KpH3HC,
pooIeMBI. rino0asibHbIe IPOOIEMBI.
JlemoHCcTpanuuu: XapakTepHu30BaTh
TG - cxempr: | OMOCHEPHYIO POJIb YesOBEKa.
«[IpumepHbIE  aHTPONOT€HHBIE IlpreouTs TIPUMCDBI
BO3JIEHCTBHS Ha PHPOJIY», AHTPOIIOTEHHBIX M3MEHEHHH B
. ouocdepe.
«Baxnenmme HACTOYHUKH
3arpsi3HEHUS BO3/IyXa u | OueHuBarh TOCIIE/ICTBHA
IPYHTOBEIX BOay», «lloupa — | SATPASHCHIA BO3AYILHON,
Ba)KHEHIIast cocrapistomas | BOAHOM — CPCIBL,  MSMCHCHIA
6rochepbi», «Daxroppr | KAMATa, COKpaIICHIA
JerpanaImm MOUBY, O6ropa3zHooOpasus.
«ITapHUKOBBII spdext», | DopmyaHpoBaTh
«DaxTopbI pPaZMOaKTHBHOTO | COOCTBEHHYIO TIO3UITHIO TI0
3arps3HEeHUs o6uocdeprl»; | OTHOIIEHHIO K INI0OATBHBIM U
Kpachnas KHUTa P®, | pernoHanbHbIM
U300pakeHHsI OXpaHSEMBIX | DKOJIOTHUECKUM TpolieMawm,
BUJIOB PACTEHUN U )KUBOTHBIX. apryMeHTHPOBATh CBOIO

TOYKY 3pEHUSI.




HasbiBatb MIPUYUHBI
MOSIBJICHUS
MPUPOJTOOXPAHHOMN ATHKH,
pacKkpbIBaTh 3HAUYCHHE
nporpecca sl MpeoJi0JIEHUs
HKOJIOTMYECKOTO KPHU3UCa

27. cocyliecTBOBaHUE
MIPUPOJIBI u
yenoBevecTBa (1 u)

CocyiiecTBoBaHME IPUPOJBI U

YeJI0OBEYECTBA. Coxpanenue
OmopazHooOpasust Kak OCHOBa
YCTOMYUBOCTH o6uocdepsl.
OcHoBa PaLOHAIBHOTO
yIIpaBICHUS IIPUPOIHBIMU
pecypcamu u UX

UCIOJIb30Banue.  JlocThxkeHust
OMOJIOTHH U OXpaHa MPUPOJIbIL.

JlemoHcTpauu:

Tabmunpl 1 cxemsl: «buochepa
1 YEJIOBEK)

PackpsiBath cozaepKaHue
TEPMHHOB u MIOHATHM:
panuoHaIbHOE
IIPUPOJONIOIIB30BAHUE,
YCTOHYHMBOE pa3BHUTHE,
KODBOJIIOLIHS.
XapakTepus3oBaTh
palnyoHaIbHOE
HCIIOJIB30BAaHUE  IIPUPOAHBIX
pecypcos; OCHOBHBIE
ITOJIOKCHU A KOHIICIIIINN

YCTOI‘/‘I‘II/IBOFO Pa3BUTHA




