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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl 1Mo OMOJIOTHH TEOPETUYECKYIO OCHOBY VISl OIIpeIeNeHuUs
NOJIX0/I0B K (DOPMUPOBAHUIO COJACpX aHUSA ydeOHOro mpeamera «bHUOTOTHS» COCTABUIIM:
koHuenTyainbHbie nojioxkeHus @I'OC COO o B3auM000OyCIOBIECHHOCTH 1I€JICH, COJIepKaHUS,
pe3ynbTaToB 00y4YeHHs] U TpeOOBAaHUM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00
Oo0IMX MeNsSIX M NPUHIUIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpennero oOmiero oOpazoBanusi B Poccuiickoit ®denmeparuu, a TakkKe TOJOXKECHHUS O
cnerupuke Ouosoruu, €€ 3HAYCHUH B TO3HAHUU >KUBOW TIPUPOABI M OOCCIICUCHHH
CYILLIECTBOBAHMS  4YelioBeueckoro obmiectBa. CoriiacHo Ha3BaHHBIM  TOJIOKECHHSIM,
orpe/eneHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Aa€T NpelCTaBlIeHHWE O LeNsux, o0 oOmie crTpareruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTUA OOYYAIONIMXCS CPEACTBAMU Y4YEOHOro MpeameTa
«buonorusi», omnpenenser 00sA3aTeNbHOE MPEIMETHOE COJACPKAHUE, €ro CTPYKTYpY,
pacripesiefieHde Mo paszjeiaM M TeMaM, PEKOMEHIYEMYIO TOCIEI0BATEIIbHOCTh U3YyUYCHUS
y4eOHOro Marepuajga ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKHU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yUYarOIIXCs.

B nporpamme mo OMOJOTHMH TakKe YYUTHIBAIOTCS TpeOOBaHUSA K IITAHUPYEMbBIM
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM pe3yJsibTaTaM OoOydeHUs] B (OPMHUPOBAHUU
OCHOBHBIX  BHUJIOB  y4eOHO-TIO3HABATEIHHOM  JCATENBHOCTU/YYEOHBIX  JICUCTBUM
00y4YaroImuXcsi M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOT0 00Opa30BaHusI.

B nporpamme no 6uosiorun (10—11 knaccel, 6a30BbIi YPOBEHB) PEATM30BaH MPUHLIUII
MPEEMCTBEHHOCTH B HW3yYE€HHM OHOJIOTMH, Ojarojaps 4YeMy B HEW mpocMaTpUBaETCs
HaMpaBJICHHOCTh Ha pAa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHS, 1EHHOCTHBIX OpPHEHTAUMWA JIMYHOCTH, DSKOJIOTHYECKOTO
MBIIUICHUS, TPEACTABICHUA O 3M0pOBOM 00pasze >KU3HU M OEpeKHBIM OTHOIICHHUEM K
OKpyXaromel npupoaHo cpene. [loaroMy Hapsay ¢ u3ydeHHEM OOIMIEOHOIOTHYSCKUX
TEOpUH, a TaK)Ke 3HAHUN O CTPOCHUH KHUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIUX B HUX TMPOIECCOB B MporpaMMe IO OHOJIOTUM YJEJIEHO BHUMAaHUE
WCIIOJB30BAaHUIO MOJYUYCHHBIX 3HAHWI B MOBCEIHEBHOM JKU3HU JJIsI PEUICHUS MPUKIIAIHBIX
3aja4, B TOM 4HcCie: MPOPUIAKTUKA HACJIECACTBEHHBIX 3a00J€BaHUI YeIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIBTUPOBAHMUS, OOOCHOBAHMSI  DKOJOTUYECKH  I€JIE€CO00Pa3HOTO
MOBEJICHUS B OKPYXaKOIIEH MNPUPOAHOW CpEAe, aHalu3a BIUSHUS XO35WCTBEHHOU
NEATEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UICKYCCTBEHHBIX YKOCUCTEM. Y CHIICHUE
BHUMAaHMS K MPUKJIAJHON HAMPABIEHHOCTH yueOHOTO mpeameTa «bruosorusy mpoauKToBaHO
HEOOXOJIMMOCThIO OO€CTeUeHUsI YCJIOBUM IS pElIeHUs OJHOM W3 aKTyaJlbHbIX 3ajia4
IIKOJILHOTO OMOJIOTUYECKOTO 00pa3oBaHUs, KOTOopas IMpesamnosnaraet (GpopMUpOBaHUE Y
00yyJaromuxcsi CHOCOOHOCTU aJIaTUPOBATHCS K U3MEHEHHUSM JUHAMUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOT'O MUpa.

buonorus Ha ypoBHE cpemHero obiiero oopa3zoBaHus 3aHUMaeT BakHOe mecTo. OHa
obecrieunBaeT GopMUpOBAHUE y OOYUAIOIMIMXCS MPEJCTABICHUI O HAYYHOW KapTHUHE MUpa,



pacmupsieT U 00oOIIaeT 3HAaHUSA O KHUBOW MpHpone, €€ OTIUUYUTEIbHBIX MPU3HAKAX —
YPOBHEBOW OpraHW3alliyd M 3BOJIIOLMM, CO3HAET YCIOBHUS IJIs: MO3HAHUS 3aKOHOB XUBOM
npupoabl, GopmMupoBaHus (YHKUMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3I0POBOrO U
0e3omacHoro oOpa3a >KW3HH, JKOJIOTMYECKOTO MBIIIJIEHUS, [EHHOCTHOTO OTHOUICHUS K
KUBOU MPUPOJE U YETIOBEKY.

bonbmioe 3HaueHwe OWMOJOTHS HMMEET TaKXKe JMJIg PEUICHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33/7a4 CpEJHEro oOmero o0pa3oBaHUS, COIHAIM3AIMUA OO0YYaIOIIUXCS.
Nzyuyenne Oumonoruu oOecrmeurBaeT ycHoBHUS s (OPMUPOBAHUSA HWHTEIUIEKTYyalbHBIX,
KOMMYHHMKAIIMOHHBIX YU  HMH(QOPMAIIMOHHBIX  HAaBBIKOB, JCTETHUYECKOH  KYJIbTYpHI,
CIIOCOOCTBYET MHTETPAllMU OMOJOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 JPYTUX YUECOHBIX
NpeIMETOB, B YaCTHOCTH, (U3MKU, XUMUU U reorpaduu. Ha3BaHHbIE TOJIOKEHUS O
npelHa3HaYeHUH y4eOHOro mpenmera «bUONOTUsS» COCTAaBUIM OCHOBY [UJISl OINpPEICIICHHUS
MOJIX0JIOB K OTOOPY M CTPYKTYPUPOBAHMIO €TI0 COACPIKAHUs, TPEACTABICHHOIO B IPOrpaMMe
1o OHONOTUH.

OT6op conepxkanust ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3ULHNA KyJIbTypOCOOOPA3HOTO MOJAX0Ja, B COOTBETCTBUU C KOTOPBIM
oOy4Jaroniyecs: JOJKHbI OCBOUTH 3HAHUSA M YMEHHMsI, 3HaYUMble JJi1 (POPMHUPOBAHUS OOIIEH
KYJbTYpPBI, OIPENCISAIOIINE aICKBAaTHOE IOBEICHNUE YEJIOBEKA B OKPYKAIOIIEH MPUPOIHON
cpene, BOCTpeOOBaHHbIE B MOBCEAHEBHON JKM3HM U MPAKTHUECKOH JesTenbHOcTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIy>KaT OCHOBOM
1t GOPMHUPOBAHUSA MPECTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHO KapTUHE MUpa U
LIEHHOCTHBIX OPUEHTAlUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHU3AaMU OHOJIOTHYECKOro
oOpa3oBaHUs.

CtpykTypupOoBaHUE COAEpKaHUsS y4eOHOro Marepuana B Iporpamme 1o OWOJOTruu
OCYIIECTBJIEHO C Yy4Y€TOM NPHUOPUTETHOTO 3HAYEHUS 3HAHUW 00 OTJIMYUTEIHHBIX
OCOOEHHOCTSIX JKMBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHu3alMi # SBoJonuu. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamera «bronorus» BbIIEIEHbI CleAyONne
colepkaTenbHble JTUHUM: «buonorusa kak Hayka. Meroasl HaydyHOro no3HaHus», «Kierka
Kak Ouosiormyeckas cucrema», «OpraHum3m Kak Ouonorumyeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4ecKoro MHUpa», «IBOJIOLHS KUBOH MNPUPOIB, «IKOCUCTEMBI U
MPUCYILIME UM 3aKOHOMEPHOCTH.

Lenp m3ydenus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
0Oy4aroIMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIMOHAJILHOM OpraHu3alliu >KUBBIX CHCTEM
pa3HOro paHra M NpPUOOpEeTEHHMEe YMEHHMH HCMHOJIb30BaTh OTH 3HAHMS Ji TPAMOTHBIX
JICHCTBUI B OTHOIIEHUH OOBEKTOB KMBOM MPHUPOJABI M PEIICHUs Pa3IMYHbIX >KU3HEHHBIX
npo0Jsem.

JlocTikeHue uenu u3ydeHus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelieHueM CIeIyIOUUX 3a1au:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUH O OMOJIOIMUYECKHUX TEOpHUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSAX, THIIOTe3aX, MpaBujax, CIyX allux OCHOBOM A pOpMUpPOBaHUS
MIPEACTABICHU O €CTECTBEHHO-HAYYHOW KapTUHE MHpA, O METOJAaX HAYYHOrO IMO3HAHUA,



CTPOCHHH, MHOTO0Opa3uu M OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3alluy,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y 00y4YarIIMXCs MO3HABATEIbHBIX, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEW B TMpollecce aHaiu3a JaHHBIX O MYTSIX Pa3BUTHUS B OHOJIOTMM HAy4YHbIX
B3TJIAI0B, UJIEW U MOJXO0JI0B K U3YUYEHUIO )KUBBIX CUCTEM Pa3HOr0 YPOBHS OPTaHU3ALINY;

CTAaHOBJICHHE Yy OOywaromuxcsi oOmeld KyJabTypbl, (GYHKIHOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBACHATH U OIICHUBATH SIBJICHUSA OKPY>KAIOIIEr0 MHUpPA >KMBOU MPHUPOJIBI
Ha OCHOBAHHWH 3HAHUU U OMNbITA, OJYYECHHBIX PU U3YYEHUU OHOJIOTUN;

dbopMupoBaHre y 00y4aIOIMUXCS YMEHUH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUU B NMPAKTHUYECKON IEATEIbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEAUIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTUH;

BOCITUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTU MO3HAHUS YEIOBEKOM KUBOW MPHUPOIBI,
HEOOXOIUMOCTH OEpeKHOTr0 OTHOIIEHUS K HEW, COOMIOJEHUS HSTUYECKUX HOpPM TIpH
MIPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHUI;

OCO3HAHWE IIEHHOCTM OWMOJOTMYECKUX 3HAHUWA JUIsl  TOBBIIIEHUS  YPOBHS
AKOJIOTUYECKOH KYJIbTYpPBL, 1JI1 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

PUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUW B MOBCEIHEBHOW KU3HU JJIs1 OLIEHKU
MOCJICACTBUM CBOEH JESATENIbHOCTH IO OTHOIIECHUIO K OKpYXKaloIlel cpee, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHUE U COOIIIO/IEHNE Mep NMPODUIAKTUKH 3a00JI€BaHUM.

B cucreme cpeanero obGmiero oOpazoBanusi «buonorus», usyyaemass Ha 0a30BOM
YpOBHE, SIBISIETCA OOSA3aTENbHBIM YYEOHBIM MPEAMETOM, BXOISALIUM B COCTaB MPEIMETHON
o0nactu «EcTecTBEHHO-HAyUYHBIE TIPEIMETHI.

Mecto yuyeOHoro npeamera «buosiorus» B yaeOHOM IJ1aHe

Vuebnsiii mnan Jlumes MI'Y H.IL. Orapéa nns uszydeHus: yueOHOTO MpenMera
«buonorus» B 10 kmacce orBoaut 68 yacoB, U3 pacuera 2 ydeOHBIX Yaca B HeJemo, B 11
KJIacce OTBOJIUT 68 yacoB, U3 pacuera 2 y4eOHbBIX yaca B HEJIEIIO.

VYpoBeHb 00ydeHUs1 — Oa30BbIH.

B nporpaMmy BHECEHBbI MU3MEHEHHUS B KOJIMYECTBO YacCOB MO HM3y4aeMbIM TEMaM M3
pe3epBa ydyeOHOro BpEeMEHU Uil peaju3alydd aBTOPCKUX MOJXOJI0B, HCIOJb30BaHUS
pa3zHooOpa3HbIX (OpM OpraHu3aluv Y4eOHOTO TMpOIecca, BHEAPEHHUS COBPEMEHHBIX
METOJ/IOB 00YUYEHUS U NeJaroru4ecKuX TEXHOJIOTHMA.



COJAEPKXAHUE OBYYEHUA

10 KJIACC
Tema 1. buoJsiorusi Kak Hayka.
buonorus kak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTEeCTBEHHBIMU Haykamu, ¢uiaocoduei, ITUKOU, ICTeTUKOW U mpaBoMm. Ponb Ouonoruu B
(hopMHUpPOBaHUM COBPEMEHHON HAYYHOU KapTHHBI Mupa. CrucTeMa OMOJIOTHYECKUX HayK.
Metoasl TO3HAaHMS KUBOW MpUPOAbl (HAOIIOJACHUE, HKCIEPUMEHT, OIMCaHUE,
U3MEpeHne, Kiiaccuukanys, MOACIUPOBAHUE, CTATHCTHYECKasi 00paboTKa TaHHBIX ).
JdeMoHCTpanuu:
[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.
Tabauitel 1 cxembl: «MeTO bl TO3HAHMS )KUBON TTPUPOJIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktrueckass pabdota Ne 1. «Vcnonb30BaHMe pPa3IMYHBIX METOJOB IMPU HU3YyYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 4 MX OPraHHU3aLMsl.

Kusble cructeMbl (OMOCUCTEMBI) Kak MpeAMET U3ydeHHsl Ononoruu. OTinyne xKUBbIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OuocucTeM U HUX pa3zHooOpazue. YPOBHU OpraHu3alud OHOCUCTEM:
MOJICKYJISIPHBIA, KJICTOYHBIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYISAILMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreOLIEHOTUYECKUI ), OUOC(hHEpPHBII.

JlemoHncTpanum:

Tabuuupl U cxeMbl: «OCHOBHBIE NMPU3HAKU KU3HW», «YPOBHH OpPraHU3alUU >KUBOU

TIPUPOJIBIY.
O6opynoBanue: Mmojaensb moJiekyisl JJHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM  COCTAaB  KJIETKU. XHMHUYECKHME  BJIEMEHTBI:  MAaKpOAJIEMEHTHI,
MUKpO3JIeMEHThl. Boga 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOJABI U1 MHHEPAJbHBIX BEIIECTB B KieTke. [loanepkaHue 0CMOTHYECKOTO
OaytaHca.

benku. CoctaB W cTpoeHHE O€JIKOB. AMHMHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnmble ¥ 3aMEHUMbIE aMHHOKHCIOTH. AMMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IepBUYHAS, BTOPWUYHAS, TPETHYHAS W YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckue QpyHKIMU OEIKOB.

depMeHTH — OHOJOrHUecKre Kataau3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIN LICHTD,
cyoctpatHas cnenupuuHocts. Kodepmentsl. Butamunbl. OtTianuus QepMEeHTOB OT
HEOPraHWYECKUX KaTaau3aToOpOB.

VYrneBonpl: MoHOcaxapuabl (THOKo3a, pubo3a M Je30Kcupu003a), Arcaxapuibl
(caxapo3za, JakTo3a) M Mojaucaxapuabl (Kpaxmai, TJIMKOTEH, 1euitono3a). buonornueckue
(GYHKIIUM yTIIEBOIOB.



Jlununel: Tpurnuuepuabl, Gochomunuabl, crepouasl. ['napodunbHO-TUAPOPOOHBIE
cBoiicTBa. buonornyeckue pynkuuu nunuaos. CpaBHEHHE YTIIEBOJOB, OCIKOB M JIMIIHOB
KAaK UICTOYHUKOB DHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuabl — MOHOMEpHI HYKJIEMHOBBIX
kucnot. Ctpoenne u ¢ynkuuu JHK. Crpoenne u dynkumu PHK. Bugst PHK. AT®:
CTpOeHHE U (QYHKIIHH.

[{utonorus — Hayka o KieTke. Kinerounas teopust — npumep B3aUMOJIECUCTBUSA UIEU U
($akTOB B HAYYHOM MO3HAHUHU. METOIbI U3YUCHHS KIETKH.

Knerka kak wnenoctHas »xuBas cucrema. OOmme NpHU3HAKH KIETOK: 3aMKHYTas
HapyxHas MeMOpaHa, MmoJekyibl JIHK kak reHeTnueckuit annapar, cuctreMa cuHTe3a Oeska.

Tunsl KIETOK: 3yKapHOTHYecKass M IpokapuoThueckas. OCOOEHHOCTH CTPOEHUs
npokapuotudecko kieTku. Kierounas crtenHka Oaktepuil. CTpoeHHE SyKapUOTHYECKON
KJIeTKU. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TNIMKOKAIHUKC, UX (DYHKIIMH.
[Ina3zmarnueckas memOpaHa, €€ cBodcTBa M (yHkumMu. Llutomnasma U €€ OpraHoUbI.
OpnomemOpannble  opraHounsl  kietku: OIIC, ammapat ['onbaku,  JTH30COMBI.
[lonyaBTOHOMHBIE OpPraHOMABI KIETKU: MUTOXOHJApPWH, TIiacTuiel. IIpoumcxoxneHue
MUTOXOHJIpUM 1 miactua. Buael mnactua. HememOpaHHble opraHoOubl KIETKH: puOOCOMBI,
KJICTOYHBI LIEHTP, LEHTPUOJIHM, PECHUYKH, XKIyTUKH. DYHKIUM OPraHOWJOB KIIETKHU.
Bxirouenusi.

Anpo — perynatopHelid UeHTp KieTku. CTpoeHue sjapa: sfaepHas o000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KJIETKE.

JlemoncTpanum:

IToptpetsl: A. JIeBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, /[’k. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

[unarpammel: «PactipeneneHne XHUMUYECKHUX JJIEMEHTOB B  HEXHUBOM IPUPOJAEY,

«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».
Tabuuubl ¥ cxembl: «lleproauyeckas Tabnuia XUMAYECKUX AJIEMEHTOB», «CTpoeHue

MOJIEKYJIbI BOAbDY, «buocunTes Oenka», «CTpoeHue MoJieKyiabl Oenka», «CrpoeHue
dbepmenTayn, «Hykinennosbie kuciotel. JIHK», «Crpoenune monexkynbsl AT®», «Ctpoenue
DYKapUOTHYECKON KIIETKN», «CTpoeHHe >KMBOTHOM KIETKW», «CTpOEHHE PpPACTUTEIBbHON
KIJIETKN», «CTpOeHUE NMPOKAPUOTHUECKON KIETKN», «CTpoeHHe Sapa KIETKW», «YTIEBOIBDY,
«JInmmaey.

Oo6opyioBaHKe: CBETOBOM MUKPOCKOII, 000OpPYIOBaHHE sl MPOBEACHUST HAOIIOICHU,

U3MEPCHHUM,  JOKCIIEPUMEHTOB,  MHUKpPOIpPENapaTrbl  PaCTUTEIBHBIX, JKUBOTHBIX |
OaKkTepUaJIbHBIX KJIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadoOThI:

JlabopaTtopHas padota Ne 1. «M3yuenue kaTamuTHUECKOW aKTUBHOCTH (PepPMEHTOB (Ha
MIpUMEPE aMIJIa3bl WU KaTajiasbl)y.



Jlabopatopuast padota Ne 2. «M3yueHue CTpOEHUS KJIETOK PACTCHHM, KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U X OMHUCAHUE.

Tema 4. ’KuzneneiTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WIM MeTadboJu3M. AccUMWIAIUSA (TJIAaCTUYECKUH O0OMeH) H
JTUCCUMUJIISIUS (PHEPreTUYeCKUi 0OMEH) — JIBe CTOPOHBI €IMHOTO Ipoliecca MeTaboan3Ma.
Ponb 3aKkOHOB coOXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboJIM3Ma.

Tunel oOMeHa BemecTB: aBTOTpo(dHBIN 1 reTepoTpodHbIid. Poias hepMeHTOB B 0OMeHe
BEILIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®otocunTe3. CeroBas u TemHOBas ¢as3pl (porocumHTe3a. Peakmuu ¢doTocuHTE3A.
OddextuBHOCTh (PoTOCHMHTE3a. 3HAaYeHUEe (OTOCHHTE3a I KU3HM Ha 3emiie. Brushue
yCIIOBUM cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 TPOYKTUBHOCTH Y KYJIbTYPHBIX
pacTECHUM.

XemocuHTe3. XeMOCUHTE3UpYIolue 0akTeprun. 3HaUeHHEe XEMOCUHTE3a JIJIs JKU3HU Ha
3emie.

DHepreTuueckuii 0OMEH B KJeTKe. PacuienjieHue BENIeCTB, BBIICJICHUE U
AKKyMYJIUPOBaHUE DSHEPrUU B KJIETKE. OTambl JHEPreTUYeckoro ooOMeHa. [ukomus.
bpoxenne wu ero Buapl. KucnopogHoe OKUCIEHHE, WIH KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

Peakiuu marpuuynoro cunres3a. ['enermdeckas umHdopmanus u JIHK. Peanuzanus
reHeTH4ecko nHpopMaliu B KieTke. ['eHeTuueckuii Koj U ero cBoicTBa. TpaHCKpUIIIUS —
Matpuusdblii cuHTe3 PHK. Tpancnmsauumsa — OwuocuHTe3 Oenka. OTambl  TpPaHCISLHUU.
KoaupoBanue amuHOKUCHOT. Posib pubocoMm B OMocHuHTE3€ OelKa.

Heknerounsle QopMbl Ku3HM — BHpycbl. HMcropusi oTkpeiTHs BHpycoB (/.
N. NBanoBckuit). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOTO IMKJIa BUPYCOB. baktepuodaru.
bone3snn pacrteHuii, JKUMBOTHBIX M  4YEJIOBEKAa, BbI3bIBAEMbIE BHpycamMu. Bupyc
uMmmyHoaeduimta yenoeka (BHY) — Bo3Oymurens CIIMa. OOpatHas TpaHCKpUIIUS,
peBepTasa u unterpasa. [Ipodunaktruka pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JlemoncTpanum:

[Toptpersl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabnuuel  u  cxembl: «Tunel  nuTanus», «Metabomuszm», «MUTOXOHIPUSY,

«JHepreTuyeckuit oomen», «Xmopormiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue
u (GyHKIHMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTmueckuit kom», «Bupycem,
«bakrepuodarn», «Crtpoenune u xu3HeHHbIM nukn Bupyca CIIW]Jla, Oaxrtepuodaray,
«Permkanusa JTHK».

Ob6opynoBanue: mofenu-anmukanun ~ «Ynapoeane JHK w  Tpanckpummmsy,

«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHMe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli 1IUKI, WK KU3HEHHBIN HUKA kieTku. MaTtepdaza u mutos. Ilporeccsl,
nportekatonue B nHTepdaze. Perummkarus — peakuus marpuddoro cunre3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapuoTHIl. J[UIITOMAHBINA U TaIUIOUIHBIM XPOMOCOMHBIC



HaOopbel. Xpomatunbl. [[uToNOrMYECKHME OCHOBBI PAa3MHOXKEHHS W WHIWBHIYaTHHOTO
pPa3BUTHUSI OPTraHU3MOB.

Henenue knetkn — muto3. Ctagum muto3a. [Iponecchl, mpouCcXoasIue Ha pa3HbIX
CTaJusX MUTO3a. BUOIOrnYecKuii CMBICI MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbl  pa3MHOKEHHS OpraHuM3MoB: Oecrojoe U ToJioBoe. Buawsl OGecrnosioro
pa3MHOXXEHUS:  JCJICHUE  HAJBOE,  IOYKOBAHME  OJHO- U  MHOTOKJIECTOYHBIX,
criopooOpa3oBaHMe, BETeTAaTHBHOE  pa3MHOXKEHHE. VICKyCCTBEHHOE  KIIOHHPOBAHHE
OpraHU3MOB, €0 3HAYEHUE JIJIsI CETEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Ctaguu merosa. [Iporecchl, mpoucxoasiiue Ha cTaausax mehosa. [ToBenenue
XpoMmocoM B mero3e. KpoccuHrosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

["ameTorenes — mpoliecc 00pa3oBaHUsl MOJIOBBIX KJIETOK Yy >KUBOTHBIX. [lojoBbie
KeJe3bl: CEMEHHUKM M sAuYHMKUA. OOpa3oBaHWE W Pa3BUTHUE IMOJIOBBIX KIETOK — TaMeT
(cnmepmaro3ou, SIMIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS
SULEKIETOK U criepMarto3ouoB. Omnoaorsopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpHOHATIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otarnbl SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JAPOOJIEHUE, TaCTPYJIAIINS,
opraHorene3. IloctomMOpuoHanbHOe pasBuTHEe. THUMBI MOCTAIMOPUOHATIBLHOTO PA3BUTHUS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHUE OPraHU3MOB, (PaKTOPHI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct m paszButme pacreHnii. OHTOr€HE3 LBETKOBOI'O PACTEHHMs: CTPOCHHE CEMEHH,
CTaJuu Pa3BUTHSL.

JlemoncTpanum:

Tabmumbl 1 cxembl: «QOpMBI  pPa3MHOXKEHHS  OpraHuU3MoOB»,  «JlBoitHOE

OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BererartnBHOE pa3MHOKEHHUE PACTCHUNY,
«/lenenue wmerku Oaktepuit», «CTpOEHHE MOJOBBIX KIETOK», «CTpPOEHHE XPOMOCOMBDY,
«Knerounsii muki», «Permukanus JHK», «Mwuto3», «Mehnos», «llpsamoe u HempsiMmoe
pa3BuTHE», «l['aMeTOoreHe3 y MIIEKONUTAIOIIMX © 4eloBeKa», «OCHOBHBIE CTaguu
OHTOTE€HE3a».

O06opyn0BaHKEe: MUKPOCKOII, MUKpOTIpenapaThl «CrniepmMaTo30u bl
MJIEKOMUTAIOLIETO», «SIHIeKIeTKa MiIeKonuTammero», «KapuoknHes B KIETKax KOpelka
JIyKa», Mar"HuTHasg MoJenb-amukanusa «Jlenenne xietkw», moxenb JHK, mopenb
MeTadazHo XPOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlaGoparopnas padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHUMKA KOpeIKa JIyKa
Ha FOTOBBIX MUKPOIIperapaTaxy.

JlaGopatopuas pabota Ne 4. «V3ydeHue CTPOCHHS TOJIOBBIX KJIETOK HA TOTOBBIX
MHUKponpenapaTax.

Tema 6. HacjiencTBEHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer m 3amaum reHetuku. Vctopusi pa3BuThs TreHETUKU. Ponp nurosiorud u
SMOPHOJIOTUN B CTAHOBJICHUHM TEHETHKH. BKiIaa pOCCHUCKHX W 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETHMKU. MeToapl TeHEeTUKH (THOPHUAOJOTUYECKUN, I[MTOT€HETUYECKUH,
MOJICKYJISIpHO-TeHeTHUeCKU).  OCHOBHBIE  TEHETHMYeCKHe  TOHATHS. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpPEIMBAHUM.

3aKOHOMEPHOCTH  HAcCJEIOBaHUsA MPU3HAKOB, yCTaHOBJIEHHbIe [. MeHaeneMm.
MonorubpumHoe CKpenBaHue. 3aKOH €IMHOO0Opa3us THOPHUIOB TEPBOTO TOKOJCHUS.
[IpaBuwino aoMuHUpOBaHUS. 3aKOH pacHICTUICHUS NPU3HAKOB. ['MMOTE3a YUCTOTHI TaMerT.
[TommHOE M HEMOTHOE TOMUHUPOBAHHUE.

JluruOpuaHOe CKpellMBaHWEe. 3aKOH HE3aBUCHMOTO HACJICIOBaHHUS TPU3HAKOB.
[{uToreneTnyeckue OCHOBBI TUTHOPUIHOTO CKpEUIMBaHUSA. AHATU3UPYIOIIEE CKpPEITUBaHUE.
Hcnonb3oBaHre aHAIM3UPYIONIET0 CKPEITUBAHUS ISl ONIpe/IeIeHUs] TeHOTUITa OCOOH.

CueruieHHOE HaclieoBaHWe IIpu3HakoB. PabGora T. Moprana 1o cCHeIICHHOMY
HACJIEIOBaHMIO TeHOB. HapylieHne cuerieHust FeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTHYeCKne KapThl.

['enetnka mnoma. XpOMOCOMHOE OMNpENENIeHWE MoJia. AYyTOCOMBI U  TOJIOBBIE
XpoMOCOMBI. ['oMoraMeTHbsle M reTeporaMmeTHble OpraHu3Mbl. HacnemoBaHue mnpu3HAKOB,
CLEIUJICHHBIX C IMOJIOM.

N3menunBOCTh. BUBI M3MEHUYMBOCTH: HEHACJICACTBEHHAs W HACJIEACTBECHHasd. Poib
cpeabl B HEHACHIEACTBEHHOM HW3MEHUYMBOCTH. XapaKTEPUCTUKA MOIU(PHUKAIMOHHOMN
W3MEHYMBOCTH. BapuanmoHHbIA psl M BapualMoOHHAs KpuBad. Hopma peakuunu nmpusHaka.
KonnyecTBeHHBIE W KA4eCTBEHHBIE TIPU3HAKM MW UX Hopma peakuuu. CBolcTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencTtBenHnas, WIM  TEeHOTUNHYECKas, H3MEHUYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTh. MeH03 U TMOJIOBOM MpOIleCC — OCHOBA KOMOWHATHBHOW W3MEHYHUBOCTH.
MyrtanonHass u3MeHUHMBOCTh. Kiaccudukaruss MyTaluid: TeHHBIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U MpUYMHBI MyTaluii. MyTtareHHsle (pakTopbl. 3aKOH TOMOJOTHUECKUX
pPAIOB B HacieACTBeHHOM n3MeHunBoctr H. M. BaBuiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetnka yenoBeka. Kapuorun udenoBexka. OCHOBHBIE METONbI T€HETUKH YEJIOBEKA:
IrE€HEAJIOTUYECKUM, OJU3HENOBbIN, HUTOTEHETUYECKUH, OUOXMMUYECKUH, MOJEKYJSIPHO-
reHetTndyeckuii. CoOBpeMEHHOE OIpEIeICHME T'€HOTUMA: MOJHOTCHOMHOE CEKBEHHPOBAHUE,
TCHOTUIIMPOBaHUE, B TOM umcie ¢ momoipio I11[P-ananu3a. HacnencTBenHnsle 3a001eBaHms
YeJIoBeKa: TeHHbIe OoJie3HH, OOJIC3HM C HACJICACTBEHHOM NPEAPACIIOIONKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. ComaTHYeCKHue W TeHepaTuBHBbIC MyTaruu. CTBOJIOBBIC KIIETKH.
[IpuHnmnel  310poBOTO  O0Opa3a JKU3HU, AUATHOCTUKHU, TPOPUIAKTHUKA U  JICUCHHS
reHeTUYecKuX  Oose3Hel.  MeauKo-TeHEeTHYeCKOoe  KOHCYJbTHUPOBaHUE.  3HAUYCHHUE
MEIUIIMHCKOW TEHETUKU B TMPEJOTBpAICHUHM M JICYCHUU TEHETHYECKUX 3a00JIeBaHUI
YeJIOBEKA.

JleMoHCTpaUM:



[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBuios.
Tabaunbl 1 cxembl: « MOHOTMOpUAHOE CKPEIMBAHUE U €ro ILMTOreHeTH4ecKas

OCHOBa», «3aKOH PaCILEIUICHUS U €ro IUTOTCHETUYECKass OCHOBa», «3aKOH YUCTOTHI TaMeT»,
«JlurubpuaHoe ckpemmBanue», «l{uromornueckne OCHOBBI TUTHOPUIHOTO CKPEITUBAHU,
«Menos», «B3auMOIENCTBUE aJUICIIBHBIX TE€HOB», «l €HETUYECKHEe KapThl PACTECHUH,
KUBOTHBIX U YeJIOBeKa», «['eHeTrka nomna», «3akOHOMEPHOCTH HACIIEIOBAHUS, CLICTNIEHHOTO
¢ mnomom», «Kapuotumbel 4YenoBeka W KUBOTHBIX», «BuHIbl U3MEHYHMBOCTHY,
«MomudukanmonHas u3MeHYUBOCTY, «HacnenoBanue pesyc-daxropay, «['enernka rpym
KpOBW», «MyTalluOHHAas: U3MEHYUBOCTH.

OO6opynoBaHue: MoaeIU-anmuIMKau «MoHOTHOpUIHOE CKpeluBanuey, «HemomHoe

JOMHHHUpOBaHUE», «Jurudpuanoe ckpemmbanuey, «llepekpéct XpoMocoM», MUKPOCKON U
Mukponpenapar «Jlpo3zoduna» (Hopma, MyTanuu ¢GOpMBI KPBUILEB M OKpPACKH Tela),
repbapuii «['opox moceBHOIN».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabota NeS. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS Y IP030(PHIIbl Ha TOTOBBIX MUKPOTMpEIapaTaxy.

JlaGoparopunas pabora Ne 6. «M3yuennme MoaudUKAIIMOHHOW HW3MEHYHBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOIO Psifia U BApUALIMOHHON KPUBON».

JlabopatopHas pabora No7. «AHanmM3 MyTanui y Jpo30Quibl Ha TOTOBBIX
MHKpOIpenapaTax.

[IpakTuueckas padota Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HayKa M IpoLecc. 3apOokKIEHUE CENEKINN U JoMecTuKanus. Ydyenue H.
. BaBuiioBa 0 1eHTpax MPOUCXOXKICHUS U MHOTOOOpasusi KyJbTypHBIX pacTeHui. LleHTpsI
MIPOUCXOKICHUS TOMAIIIHUX )KUBOTHBIX. COpT, mopoAa, IITaMM.

CoBpeMeHHbIE METOABl CeJNeKIMU. MacCcoBbIi U HMHAWBUAYAJIbHBIM OTOOpPH B
CEJIEKIINU PACTEHUH U )KUBOTHBIX. OLIEHKa dKCTEpbepa. bIM3KOPOACTBEHHOE CKPENTUBAHUE —
uHOpuauHr. Yucras ynuHus. CKpellMBaHME YUCTHIX JMHMUHA. ['eTtepo3uc, miam rudpuaHas
cuna. HepoactBenHoe ckpemuBanue — ayTOpuauur. OtnanéHHas ruOpuauzanus U eé
ycrexu. VICKyCCTBEHHBIM MYTAareHe3 W MOJYYEHHE TMOJUILIONIOB. JIOCTHKEHUSI CENEKIUU
pacTeHUM, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib MNPOWU3BOACTBA. ['€HHas WHXKEHEpHs. DTalbl CO3/IaHUS
pekomOunanTHo JIHK u Tpancrennsix opranusmoB. Kinerounas mmxenepus. Kierounsie
KYJIbTYPBI. MukpokinoHanbHOE Pa3sMHOXKEHUE pPacTEHUM. Knonuposanue
BBICOKOITPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. JKOJIOTUYECKUE U ITHUUYECKHUE
npobsiembl. MO — reHeTndeckr MOIUPUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHcTpanuu:

[Toptpersl: H. 1. BaBuiios, Y. B. Muuypumn, I'. /[. Kapneuenko, M. ®@. lBaHoB.

Tabmuibl u cxeMbl: kKapTa «lIeHTpbl MPOUCXOKACHHUSI U MHOTOOOpa3usi KyJIbTYPHBIX

pactenuit», «llopoapl gOMAIHUX KUBOTHBIX», «CopTa KYyJIbTYPHBIX pPacTEHU,



«Otnanénnas rubpummzanus», «Paboter akamemuka M. @. BanoBay, «llomummonnusy,
«OOBEKTHI OMOTEXHOJIOTHIY, «Knerounsie KYJIBTYPBI u KJIOHUPOBAHUE,
«KOHCTpyHpOBaHHUE U IEPEHOC TE€HOB, XPOMOCOM.

OO06opynoBaHue: MYJISDKH TIOA0B U KOPHEIIOAOB TUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035UCTBEHHBIC PACTCHUS».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOJIBI M TOCTUKEHUSI CENIEKIIMU PACTEHUN U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHITHIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENILHBIN yU4aCTOK, B TETUIMYHOE
X035MCTBO, JTa0OPATOPUIO arPOYHUBEPCUTETA WIJIM HAYUYHOTO LIEHTPA)».

11 KJTACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3ZHUKHOBEHUS HBOJIIOIIMOHHON TEOPHUH. DBOJIIOIIMOHHAS TEOPHS U €€
MeCTO B OMOJ0ruu. BiusiHue 3BOMIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenscTBa 3BOMONMUH. [lageoHTOIOrMYECKHE: TOCIE0BATENBHOCTD MOSIBICHUS
BUJIOB B TAJICOHTOJIOTMYECKOW JeTonucH, nepexoansie ¢(opmbl. buoreorpaduueckue:
CXOJICTBO M pa3inuue ¢payH U QIop MaTEpUKOB U OCTPOBOB.

OMOpHONIOrHYECKHe: CXOACTBA U pa3Inuus YMOPUOHOB Pa3HbIX BUJOB IMO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIIOTMYHBIE, PYAUMEHTapHBIC OPIaHBI,
aTaBU3Mbl. MOJIEKYJISIpHO-OMOXUMUYECKUE: CXOJICTBO MEXAaHU3MOB HACJEIACTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTEH Yy BCEX OPTaHU3MOB.

OpommonmonHass teopust Y. JlapBuna. [Ipennocbuiky BO3HMKHOBEHMS JapBHHU3MA.
JIBWKylMe CHJIbl HBOJNIONMM BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IIPU
OTPaHUYEHHOCTH PECYPCOB, HEOMpeAesEHHAss MU3MEHYMBOCTh, 00pb0a 3a CyIlIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0oCHOBHBIE MOJOKEHUS.

Muxkpoasosrorus. [lomynsnus kak eMHUIA BUAA U SBOIIOLUN.

JIBrokymne cuibl ((pakTopbl) IBOJIIOIMU BUJIOB B MpUpoJe. MyTallMOHHBINA MPOLECC U
KOMOMHATUBHAs W3MEHYMBOCTh. l[lomynsunoHHbIE BOJHBI M npedd reHoB. M3omsmus u
MUTPALIHSL.

EcTtecTBeHHBII1 0TOOp — HampapisomMid (akTop 3Boatound. DOpMbl €CTECTBEHHOTO
otbopa.

[Tpucnoco0NeHHOCT,  OpraHU3MOB  KakK  pe3yiapTaT  »Boiouuu.  [Ipumepsr
MPUCTIOCOOJICHUH Y OpraHu3MOB. ApoMoph03bl U UANOA AT TAIUH.

Bun u BumooOpazoBanue. Kputepun Buga. OcHoBHBIE (OpMBI BHI000pPA30BAHMS:
reorpauyeckoe, 3K0JIOTUYECKOE.

MakpoaBosorusi. @opMbl 3BOTIONUU: PUIIeTUYECKasi, AMBEPreHTHAs, KOHBEPTeHTHas,
napauienbHas. HeoOpaTuMoCTh 3BOJTIOLIMH.

[IpoucxoxaeHne OT  HECNEeUMAIU3UPOBAHHBIX  nIpenkoB. lIporpeccupyromas
crienuaiu3anvs. ATanTUBHAS padalys.

JleMoHCTpaUm:



[Hoptpetsl: K. JIunne#, XK. b. Jlamapk, Y. JapBun, B. O. Kosanesckuii, K. M. bap,
3. I'ekkenp, @. Mromiep, A. H. CeBepuos.
Tabnuiel 1 cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emie», «3apoJblliu

NO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «@Popmbel OOpbOBI 3a CYIIECTBOBaHHEY,
«EctecTBeHHBIE 0TOOpP», «MHOroo0pasue copToB pacTeHuil», «MHorooopasue mnopojg
KUBOTHbIX»,  «[lomymsiuuun»,  «MyTanMoHHass  U3MEHYMBOCTB»,  «ApoMop(do3bI»,
«anoananranumy», «O01as nereHepanusy, «JIBuxynue cuisl 3Booruny, «Kapra-cxema
Mmapuipyta nyremectsus Y. Jlapsunay, «bopb0a 3a cymectBoBanue», «IIpucnocobieHHOCT
opranusmoBy, «I'eorpaduueckoe Bu1000pa3oBaHmne», « IKOJIOTUIECKOE BU00OPA30BAHUE).

O0opya0oBaHME: KOJUIEKIIMSI HACEKOMBIX C PA3IMYHBIMU THUIAMH OKpacku, Habop

IUIOJIOB U CeMsiH, KoJuiekiusi «l[IlpuMepbl 3alIUTHBIX NPUCIIOCOOJIECHUN Y MKUBOTHBIXY,
Mozienb «OCHOBHBIE HANpPABJICHHS 3BOJIIOIUNY, 00bEMHas Mojaelb «CTpoeHUE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaguyeckas kapta Mupa, KOJUIEKIHUS «DOpMbl COXPAaHHOCTH HCKOMAEMBbIX
KUBOTHBIX MW pacTeHui», Moaenb ammukauus «llepexkpéct Xxpomocom», BIIaXKHBIE
npenapathl «Pa3Butue Hacekomoro», «Pa3zputue nsarymkuy, Mukponpenapat «Jpo3oduna»
(HOpMa, MyTanuu GOPMBI KPBLJILEB U OKPACKU TENA).

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

JlabopatopHas pabota Ne 1. «CpaBHeHue BUI0B 10 MOPGHOIOTHUECKOMY KPUTEPHUIO».

JlaboparopHas pabora Ne2. «OmnucaHue NpPUCHOCOOJEHHOCTH OpraHu3Ma u €
OTHOCHUTEJBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TPEACTABIEHHA O 3apOXKIACHUM JKU3HHU. HaydHble THIOTE3bI
BO3HMKHOBEHHUS XU3HM Ha 3emuie: aOUMOreHe3 M mnaHcnepMmus. XUMHYECKash HBOJIIOIUS.
AOUOTEHHBIN CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX. DKCIEPUMEHTAJIbHOE
MTOATBEPXKIACHNE XUMHUUYECKOM 3BoroIMA. HadanmbHple 3Tarbl OMOJIOTHYECKON IBOJIOIMH.
['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp W BO3HMKHOBEHUE
npoTokyieTku. [lepBbie KiIeTkn U uX 3BoNtOLUsA. DOPMUPOBAHME OCHOBHBIX TPYIII KUBBIX
OpPTaHHU3MOB.

Paseutne xu3Hm Ha 3emie mo dpaM U nepuoaaMm. Karapxen. Apxenckas Hu
npoTepo3oiickas spel. [lameo3olickas spa U €€ Mepuolbl: KeMOPUMCKUNA, OPIAOBUKCKUIA,
CUJIyPUHCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3so30iickas 3pa u €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o1ckas 3pa u €€ nepuopl: MaeOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTrKa KIMMaTa U TeoJIOTHYeCKUX nporeccoB. OCHOBHBIE ATaIlbl 3BOJIIOIUN
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHUil U KUBOTHBIX. [losiBneHue,
pacuBeT U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa  OpraHM4YecKOro Mupa Kak oOTpaxeHue HBomround. (OCHOBHBIE
CHUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS  4YeNloBeKa. AHTpPOMNOJIOTUsl Kak Hayka. Pa3BuTue mnpeacTaBlieHH o
MPOUCXOXKJICHUHN 4YesnoBeka. MeToabl u3ydeHus aHTpororeHe3a. CXoOJcTBa W pa3ivyMs
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHNE YETOBEKA.

JBwxkymue cuibl (dakTopsl) aHTpororenesa. HacnencTtBeHHas W3MEHYMBOCTh U
€CTECTBEHHBbIN 0TOOp. OOlIeCTBEHHBI 00pa3 >KWU3HU, HM3rOTOBJIEHUE OpYyAUN Tpyaa,
MBIIICHUE, PEYb.

OCHOBHBIE CTaJNHU U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YEIIOBEK yMEIbIH,
Yenosek mnpsaMmoxomsamui, YenoBek Heanaepranbckui, YemoBek paszymHbid. Haxonkm
HCKOIAEMbIX OCTaTKOB, BpEMS CYLIECTBOBaHHUA, O0JacTb pacHpoCTpaHEHUs, OO0BEM
rOJIOBHOTO MO3ra, 00pas3 KU3HU, OPYIHs.

Uenoseueckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTpaJIOuAHas (9KBATOpUaIbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHckas). YepTbl
NPUCIIOCOOJICHHOCTH TPEJCTABUTEICH YEIOBEUECKHX pac K YCIOBHUSIM CYIIECTBOBaHUSI.
EnuHcTBO wenoBeuyeckux pac. Kpuruka pacusma.

JlemoHncTpanum:

[Toptpetsl: @. Pean, JI. Ilactep, A. Y. Onapun, C. Muinep, I'. FOpu, Y. lapsus.

Tabmumiel  m  cxeMbl: «BosaukHoBenne  ConaHeuHOW — cHCTEMEI», «Pa3Butme

OpraHU4eCcKOro MHupa», «PacTurtenbHas KieTkay, « KuBoTHas kietka», «IIpokapuornueckas
KJIeTka», «CoBpeMeHHasl CHCTEMa OPraHUYECKOro MUpa», «CpaBHEHUE aHATOMUYECKUX YEPT
CTPOCHMsSI  4YeJIOBEKa U  YeJIOBEKOOOpa3HbIX  00e3bsH»,  «OCHOBHbIE  MecTa
MAJICOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YEJOBEKa», «JpeBHeWlIne JIIoam»,
«/lpeBHue moan», «IlepBpie COBpeMEHHBIE TIOANY», «HenoBedeckne pacsn.

Oo6opynoBanue: myispku  «lIpoucxoxaeHue uenoBeka» (OIOCThI aBCTpaJOMUTEKA,
MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CJENKU WU H300paKEHHS] KaMEHHBIX

opyaui MEePBOOBITHOTO YeJoBeKa (KaMHU-YOIIIEPHI, pyOurna, cKkpebiia),
TC€OXPOHOJIOTHYECKas Ta0uIa, KoJueKus «DopmMbl COXpaHHOCTH HUCKOMAEMbBIX KHUBOTHBIX
Y PaCTCHUI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «J3ydyeHne MCKONMAEMbIX OCTAaTKOB pacTEHUU U
KUBOTHBIX B KOJUICKITHSX).

DKCKypeusi «IBOJIIOIUS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYy4YHBIN
WJIA KpaeBeAYECKUN My3eil).

Tema 3. Oprann3mMbl U OKpYy:KalIias cpeaa.

DKoyiorus Kak Hayka. 3ajJadyd M pas3liesibl 3KOJOrMU. METoAbl 3KOJIOTHYECKHUX
MCCIIE0OBAHMNI. DKOJIOTMYECKOE MUPOBO33PEHIE COBPEMEHHOIO YEJIOBEKA.

Cpeapl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAas,
BHYTPHUOPTaHU3MEHHASI.

DKOJOTNYECKUEe (bakTopBhl. Knaccuduxanus DKOJIOTHYECKUX (bakTopoB:
abnotnyeckne, OMOTUYECKHE W aHTpomoreHHble. [leficTBue 3koorndeckux (HakTopoB Ha
OpraHU3MBI.



AbGuotnyeckue (GakTOpbl: CBET, TeMIlepaTypa, BIaXHOCTh. doTonepuoausm.
[IpucnocoOnenust OpraHM3MOB K JAEWUCTBUIO abuoThdyeckux (akTopoB. buonornueckue
PUTMBI.

buotnueckue ¢akroppl. Buiabl OHMOTMYECKMX B3aUMOAECUCTBUN: KOHKYpPEHLUS,
XMIIHUYECTBO, cuMOM03 u ero (¢opmbl. Ilapasutusm, Koomepanusi, MYTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIN3M, HEHUTpaau3M. 3HaueHUE
OMOTHYECKHX B3aMMOJCHCTBUI 1  CYIIECTBOBAHHUS OpPraHU3MOB B  IPHUPOJHBIX
COOOIIECTBAX.

DKOJIOTUYECKHE XAPAaKTEPUCTUKU MOMyJAuud. OCHOBHBIE MOKA3aTEJH MOITYJISLUU:
YUCJIICHHOCTbh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT, MUrpanus. /[uHampka
YUCJICHHOCTH NOMYJISALUU U €€ PeryJIsaiusl.

JdeMoHCTpanuu:

[optpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl  u  cxembl: kapta «lIpupogubie 30HBI  3emnu», «Cpeapl oOuTaHUsA

opranusMoBy», «Portonepuoansm», «llomymsmun», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH
MONyJISAUHA HHPY30puu-TyPenbkny», «[InuimeBpie menm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdosiornueckiue 0COOEHHOCTH PACTEHUM U3 Pa3HbIX
MeCT OOUTaHUSI.

JlabopaTtopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktruueckass pabora No2. «Iloacu€T NJIOTHOCTHM MOMYJISIUUMH pPa3HBIX BHJIOB
pacTeHu».

Tema 4. CooO1miecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmectBo  opraHu3mMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJIOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (ruiienas). Buasi-nomunanTel. CBsizu B OUOIIEHO3E.

DKoJoruueckre cucteMbl (dKocuctembl). [lousiTHe 00 3KOCHCTEME M OMOTEOIEHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYIEHThI, KOHCYMEHTBHI, PEIYIEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPTUM B 3Kocucteme. Tpoduueckue (MUIIEBbIC) YPOBHU
skocucteMbl. [lumeBsle nenu u cetd. OCHOBHBIE TOKAa3aTelM 3KOCUCTEMBI: Ouomacca,
MPOAYKIUA. DKOJIOTUYECKUE MUPAMUJIbI: MPOAYKIIMU, YUCICHHOCTH, OuoMacchl. CBOMCTBa
HKOCUCTEM: YCTOMUYMBOCTh, CAMOPETYJIsLUs, pa3BuThe. CyKueccus.

[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMa XBOWHOIO WIH
IMPOKOJIMCTBEHHOIO JIeCa.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KocucTeMbl. bruomornueckoe
U X034 CTBEHHOE 3HAUYE€HHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue  kak  ¢akTop  ycTOMUMBOCTH  dKocucteM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenne B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB U CTpykTypa 0uocepsl.
Xuoe BemecTBo 1 ero GpyHkiuu. OcobeHHOCTH OMocdephl KaK TI00ATBHONW SKOCHCTEMBI.
Jlunamudeckoe paBHOBecHE M oOpaTHas CBs3b B Onocdepe.



KpyroBopoTbl BemecTB U OMOT€OXUMHUYECKHE LUKIBI JIEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH Orochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoreyectBo B Oumochepe 3emsnd. AHTpONOreHHbIE HM3MEHEHHsT B Ouocdepe.
['oGasibHbIE HKOJIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHle TPUPOALI M 4yenoBeyecTBa. CoxpaHeHHE OMOpa3HOOOpa3usi Kak
OCHOBa ycToilunBoctH Ouocepsl. OCHOBA palMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcamMu U UX UCTONIb30BaHue. JlOCTHKEeHUsT OMOJIOTHHN U OXpaHa MPUPOIbI.

JlemoHcTpanum:

[optpetsl: A. /Ix. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuubl  u  cxembl: «[lumeBbie 1enu», «buOLEHO3: CcOCTaB W CTPYKTypay,
«IIpuponnsie coobmiectBay, «llenu nutanusy», «konorudeckas nupamuaa», «buocdepa u
YeJoBeK», «IKOCHUCTEMa IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO Jiecay,
«buonieHo3 BomoéMay, «ArporeHo3», «l[IpuMepHbie aHTpPONOreHHBIE BO3JCUCTBHUS Ha

NpUpOaY», «BakHellllne UCTOYHUKH 3arps3HEHHs] BO3AyXa U TPYHTOBBIX Bon», «llouBa —
Ba)KHEMWINAsl cocTaBisitomas ouocdepb», «DakTopbl Aerpaganuu nouB», «llapHUKOBBIN
ahdexT», «DakTopbl PagUOAKTUBHOIO 3arpszHeHus Ouocdeprp», «OOmas CTpykTypa
ouochepr», «PacnpocTpanenue xusHu B Ouocdepe», «O30HOBBIM HKpaH Ouochepb»,
«KpyroBopot yriepoaa B buocdepe», «kKpyroBopot a3ora B Ipupoze».

O0opyaoBaHue: MOJAETb-aNIIUKALIKS «Tunnunele OMOLICHO3BI», repbapuit
«PacturensHble coobmiecTBa», Koyiekuuu «buoneHos», «Bpenurenn BakHEHIIMX

CEJILCKOXO3SIUCTBEHHBIX KYJIBTYpP», TepOapuu M KOJUICKIIMM PACTEHUM U KUBOTHBIX,
MpUHAJICKAIIME K Pa3HbIM HKOJOTMYECKMM TpylmaM oOJHOro Bujaa, KpacHas kHura
Poccuiickoit @enepanuu, n300pakeHUsi OXpaHsIeMbIX BUJIOB PACTCHUI U )KUBOTHBIX.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Cornacno ®I'OC COOQO ycraHaBnuBarOTCsl TpeOOBaHUS K pe3yabTaTaM OCBOCHHS
o0y4yaromuMuCsi ~ MpPOrpaMM  cpeAaHero  oOmiero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUA MpeaMeTa «BbHOJIOrHs» BBIAEIEHBI
CJIEIYIOLIME COCTaBIIAIONIME: OCO3HAHWE OOYYAIOMIMMHCS POCCUHCKOM TpaxkIaHCKOM
WJICHTUYHOCTA — F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIEHHUIO,
HaJU4MEe MOTHBAMK K OOYYCHHIO OHMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeKJACHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH W HCTOPUUYECKUX TPaJUIIMUI
pa3BUTHS  OWOJOTHYECKOTO 3HAHUSA, TOTOBHOCTh W  CIHOCOOHOCTh  OOyYaromuxcs
PYKOBOJACTBOBAaTbCSI B CBOEM JEATENBHOCTA IEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH,
MNPUCYIIUMU  CHUCTEME  OHOJIOTMYECKOro  00pa3oBaHHUs, HAJIMYME  DKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS NpeaMeTa «brosorusy 10CTUTraroTCs B €IUHCTBE
y4eOHOM ¥ BOCHHUTATEIIbHOM JCSTENBHOCTH B COOTBETCTBUUM C  TPAJAUIIMOHHBIMU
POCCUHCKUMHU  COLIMOKYJIIBTYPHBIMH,  HCTOPUYECKMUMH U  JTyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MPABWJIAMH U HOPMAaMH MOBEJEHUS U CIIOCOOCTBYIOT
MpoIecCaM CaMOIO3HAHUsA, CAaMOBOCIHMTAHUS W CAMOPA3BUTHS, Pa3BUTHUS BHYTPEHHEN
MO3UIMY JINYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TpyJa U
CTapIieMy IOKOJICHUIO, B3aMMHOTO YBa)XCHUs, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJICIUIO ¥ TPaAULMSAIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon denepannn, Npupoae u
OKpYXarouien cpee.

JlnyHOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHOro mnpenmera «buosorus» HgOJKHBI
OTpaxkaTh TOTOBHOCTb U CIIOCOOHOCTh O0YYaIOIIMXCA PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIMWA, MO3UTUBHBIX
BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIONIUX TPAJUIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO
o0I11ecTBa, pacIIUPEeHNE KU3ZHEHHOTO OMbITA U OMBITA JEATEIHLHOCTH B MPOIECCE peaTU3aINU
OCHOBHBIX HalpaBJICHUN BOCIIUTATENBHOM €SI TEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

— c(OPMHUPOBAHHOCTh T'PAKIAHCKOW TMO3UIMKA OOYYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

— OCO3HaHWE CBOMX KOHCTUTYIHOHHBIX IMPaB U OO0S3aHHOCTEH, YBaXKCHHE 3aKOHA U
MPaBOMNOPSIKA;

— TOTOBHOCTh K COBMECTHOW TBOPUECKON NESITEIBHOCTH MPHU CO3JaHUM YUEOHBIX
MPOEKTOB, PENICHUH YYEOHBIX M IMO3HABATEJILHBIX 3a/]a4, BBIMOJHEHUH OHOJOTHUYECKUX
AKCIIEPUMEHTOB;

— CMOCOOHOCTH OMNpeEsiTh COOCTBEHHYIO MO3WIIUIO IO OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

— yMEHHE YYHUTBhIBaTh B CBOMX JCUCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUSl JIIOJIEH C pa3HBIMU YOEXKICHUAMH, KYyJIbTYPHBIMH IICHHOCTIMH U
COLUAIIBHBIM ITOJI0KEHUEM;



— TOTOBHOCTh K COTPYJAHHYECTBY B IPOIIECCE COBMECTHOTO BBITIOJHEHUS YYCOHBIX,
MO3HABATENIbHBIX U HCCIEN0BATENbCKUX 3aJlad, YBAXXUTEJIHHOTO OTHOIICHUS K MHEHHUIO
OTIMOHEHTOB TIPHU OOCYKIEHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

— TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JAEATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

— c(OpMHPOBAHHOCTh POCCUHUCKOM TPaKTAHCKOM HJIESHTUYHOCTH, IaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH rnepes PoauHoN, rop1oCcTH 3a CBOM
Kpaii, cBOI0 PoauHy, CBOM S3bIK U KYJIBTYPY, NPOLIJIOE U HACTOAIICE MHOTOHAIIMOHAIBLHOIO
Hapoaa Poccuu;

— IIEHHOCTHOE€ OTHOIICHHWE K IPUPOJHOMY HACICIUI0 M MaMIATHUKAM IPUPOBI,
NOCTHXKEHUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

— CIOCOOHOCTh OIIEHWBATH BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHHEC W PA3BUTHC
OWonorny, TMOHWUMAaHUS 3HAYCHHWS OWOJIOTMM B TO3HAHWM 3aKOHOB NPHPOMABI, B KU3HH
YeJI0BEKa U COBPEMEHHOTO O0IIECTBA;

— wuaehHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHUo u 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— OCO3HAHUE TYXOBHBIX IIEHHOCTEW POCCUICKOTO HApO/1a;

— c(hopMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITUYCCKOTO IMOBEACHUS;

— CHOCOOHOCTH OIICHHBATh CHUTYyalll0 W TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U 1IICHHOCTH;

— OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

— OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENISAM, CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEWHOM >XWU3HU B COOTBETCTBUHM C TPATULIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

— DCTETUYECKOE OTHOIICHHE K MHpY, BKJIIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

— MMOHUMAHUE IMOITMOHATBLHOTO BO3ACHCTBUS )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

— FOTOBHOCTH K CAMOBBIPAYKEHHIO B Pa3HbIX BUAaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISATh
Ka4yecTBa TBOPUYECKOMN JTUYHOCTH;

5) ¢usnyeckoro BOCNUTAHMSA, (POPMUPOBAHUA KYJbTYPbl 30POBbS U
IMOLMOHAJIBLHOTO 0J1IArONmoJIyYus:

— TMOHMMaHHWE W pPealM3alMs 3JI0POBOTO M OE30IMacHOro odpasa >XKM3HU (370pOBOE
MUTaHUE, COOJIIOICHIE TUTHECHUYCCKHUX MPABHII K HOPM, COaTaHCUPOBAHHBIM PEKUM 3aHITHI
W OTAbIXa, peryiaspHas (Qu3MYecKas aKTHUBHOCThH), OEpPEKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

— MOHMMAaHUE [IEHHOCTH MPaBWJI WUHAUBUIYAJIHHOTO U KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

— OCO3HAHUE TMOCHEJACTBUN W HENPUSATHUS BPEIHBIX NPUBBIYEK (YIOTPEOSICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

— TOTOBHOCTb K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

— TOTOBHOCTh K QKTHUBHOW JESITEIBHOCTH TEXHOJOTHYECKOW U  COIUAIBHOU
HaIPaBJICHHOCTH, CTIOCOOHOCTh HHUITUUPOBATD, IJITAHUPOBATHh U CAMOCTOSTEIIHFHO BBITIOJIHATH
TaKyo0 JeATEeIbHOCTD;



— UHTEepeC K pa3iuyHbiM chepam mpodecCHOHATBHONW JesTeNbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIA BBHIOOp Oymymield mpodeccuu M peann30BBIBATH COOCTBEHHBIC
’KU3HEHHBIE TUIaHBbI;

— TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU
BCEH KM3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

— DKOJIOTMUECKH 1IeJIecO00pa3HOe OTHOIICHHUE K MPHUPOAEC KaK MCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

— TIOBBIIICHHWE YPOBHS  JKOJOTMYECKOW  KYJIbTYphl: MPHUOOpPETEHHE  OIbITa
IUTAHUPOBAHUS TMOCTYIKOB M OLIEHKM HMX BO3MOXXHBIX TMOCJIEACTBUI Mg OKpyKarouen
Cpelbl;

— OCO3HaHME r100aJbHOT0 XapaKTepa HKOJIOTHYECKUX MPOOJIEM U ITyTEeH UX PEIICHHUS;

— CIOCOOHOCTH HCIOJIb30BaTh MPUOOpETaeMble MPHU H3yYEeHUH OHOJOTHH 3HAHUS U
YMEHUS MpU PEIICHHH MpPOOJIEM, CBSI3aHHBIX C PalMOHAIBHBIM IPUPOIONOJIb30BAHUEM
(cobnroneHue npaBuil NOBEAEHUS B IPUPOJIE, HAIIPABICHHBIX HA COXPAHEHHE PAaBHOBECUS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOCPEphI);

— AKTHMBHOE HENPUATHE JICUCTBHUM, NPUHOCIIIMX BpEH OKPYKAIOIIEH NPUPOTHON
cpele, YMEHHME TNPOTHO3UPOBATH HEOJArONpUATHBIE  HKOJIOTUYECKUE  IMOCIEICTBUS
MpPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAIATh UX;

— HaJM4Yue Pa3BUTOTO HKOJIOTMUYECKOTO MBIIIJICHUS, SKOJOTUYECKON KYJIbTYpHhI, OIbITA
JESITEIbBHOCTH 3KOJIOTUYECKOW HAaIpaBI€HHOCTH, YMEHHUS PYKOBOJICTBOBATbCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAJIbHOW MPAKTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOM AESATEIBHOCTH YKOJIOTMYECKOM HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

— ¢(hopMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAyKM M OOILNECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTe€ KYJIbBTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

— COBEpUICHCTBOBAHUE S3bIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpencTBa
B3aUMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

— MOHUMAaHue crenudUK OMOJIOTUN KaK HayKH, OCO3HaHUS €€ poyik B OpMHUPOBAHUU
paloOHaIbHOIO HAYYHOTO MBIIIJICHUS,, CO3JaHMM LEJIOCTHOTO MpEJICTaBIeHUs 00
OKpY)XaloIlleM MHUpE Kak O €AMHCTBE NpPUPOJbI, 4YeJOBeKa M OOIIeCTBa, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEeLIEHUH MPOOJIEM COXpaHEHUs PUPOJHOTO PAaBHOBECHS,

— yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTMM [JJIi COBPEMEHHOM IMBWJIM3ALNU:
o0ecrieyeHrss HOBOTO YpPOBHS  Pa3BUTHUS  MEIUIMHBI, CO3JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pEeIIaTh pPECypCHbIE MPOOJIEMbl Pa3BUTHS UEITOBEYECTBA,
MOMCKA IMyTEN BBIXOJIa U3 TJIOOATBHBIX IKOJIOTMUYECKUX MPoOsieM 1 o0ecrieueHus nepexoia K
YCTOMYMBOMY pa3BUTHIO, PAIMOHAIIBHOMY HCIOJb30BAHUIO TPUPOJHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

— 3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMUECKUX 3HAHUN B 1LIEJAX MOBBIIICHUS
oOmme  KyJabTypbl, €CTECTBEHHO-HAy4HOM TIPAaMOTHOCTH, KaK COCTaBHOW  4YacTH
(YHKIMOHAIBHOM rpaMOTHOCTH 00yJarouuxcs, popMupyeMon mpu U3y4eHuH OUOJIOTHH;

— MIOHUMaHUE CYLIHOCTH METOJOB [TO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJBb30BaTh IOJIydaeMble 3HaHUS ISl aHalIu3a U OOBSCHEHUS SBIICHUUN
OKpY>KaIOIIer0o MUPa M MPOUCXOISAIIUX B HEM M3MEHEHHH, YMEHHUE JelaTh 000CHOBAaHHBIE
3aKJIFOUYEHUS HA OCHOBE HAy4yHBIX ()aKTOB M UMEIOUIMXCSA JaHHBIX C LEJIbI0 MOJyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;



— CHOCOOHOCTh CAMOCTOSITEIIBHO MCTIONB30BaTh OMOJIOTHYECKUE 3HAHUS IS PEIICHUS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

— OCO3HaHWE IIEHHOCTH HAYYHOW JAESITEIBHOCTH, TOTOBHOCTH OCYIIIECTBIISATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO NEATCIbHOCTh HHIANBUIYATIBHO U B TPYIIIIE;

— TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BAHMIO, K
aKTUBHOMY TIOJYYEHHWIO HOBBIX 3HAaHUU IO OHOJOTHH B COOTBETCTBUM C KU3HEHHBIMU
OTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble  pe3yJibTaThl OCBOCHHMS ydeOHoro mnpeamera «buomorusy»
BKJIIOYAIOT:  3HAuMMble Ui (OpPMHUpPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOMIMXCS
MEXKUCIUIUIMHAPHBIE  (MEXIPEAMETHbIE)  OOIICHAy4YHbIE  TOHSTHSA,  OTpPaXKaroIue
IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CIENU(PHUKY METOMOB MO3HAHUS, UCIIOIH3yEMbIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS, SIBICHHE, MPOIECC, CUCTEMA, HAyYHBIN (DaKT,
NPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOIIOJEHUE,
M3MEpEHUE, SKCIEPUMEHT U JAPYTUX), YHUBEpCAIbHBIC YueOHbIE JeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIC), oOecrneunBaromue GopmupoBaHue (HyHKIIMOHATBHOMN
IPaMOTHOCTH U COLIMAJIbHOM KOMIETEHIIMU OO0YyYalolUXCs, CIOCOOHOCTh OOYyYaronIuxcs
HCIIOJIb30BaTh  OCBOCHHBIE  MEXAUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U
YHUBEpCaJIbHbIC yUeOHbIC IEUCTBUS B TO3HABATEIHLHOM U COIMATLHON MPaKTHUKE.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKue 1eMcTBUA:

— CaMOCTOSITEJIbHO (POPMYIIUPOBATH U aKTyaJIU3UPOBAThH MPOOIEMY, pacCMAaTPUBATDH €€
BCECTOPOHHE;

— UCIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JJOTUUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, KiaccuduKaluu, 00O0OIIEHUs), PACKPBhIBATh CMBICI OHMOJIOTHYECKHUX
MOHATUM (BBIACIAT, UX XapaKTepHbIC MPU3HAKH, YCTAaHABIMUBATh CBS3UM C JIPYTUMHU
MIOHSATUSIMU );

— OMPENENIATh LU JEeITeIHHOCTH, 3aaBas MapaMeTpbl U KPUTEPUU UX JTOCTHKECHHUS,
COOTHOCHUTB PE3YJIbTAThl IESITEILHOCTH C IOCTABJIEHHBIMHU LIEJISIMHU;

— HUCTIOJB30BaTh OMOJOTUYECKHUE TTOHATHUS JIJIsl 00BsICHEHUS (AKTOB U SIBJICHHM KUBOMN
MIPUPOJIBI;

— CTPOUTH JIOTUYECKUE PACCYKJECHHS (MHIYKTUBHBIE, AEAYKTUBHbBIC, MO0 aHAJIOTHUN),
BBIABJISITh  3aKOHOMEPHOCTH M NIPOTUBOPEUHST B PacCCMATPUBAEMBIX  SIBIICHUSX,
(hOpMyYIUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

— TPUMEHSITh CXEMHO-MOJEJBbHBIE CpPENICTBA MJISI MPEACTABICHUS CYLIECTBEHHBIX
CBA3€H M OTHOLIEHUH B M3y4YaeMbIX OHOJIOTMYECKUX OOBEKTaX, a Takke MPOTUBOPEUMIA
Pa3HOTro POJia, BBHISABICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

— pa3pabarblBaTh IUIAH pEHICHUS NpoOJeMbl € YYETOM aHajlu3a HMMEIOUIUXCS
MaTepUAJIbHBIX U HEMaTePUAJIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHBBI B JEATEJIBHOCTb, OIIEHHWBATh COOTBETCTBHE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU TOCJIEACTBUMN JEATEIbHOCTH;

— KOOPJAMHHMPOBATH W BBITIONHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYAJIHHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

— pa3BUBaTh KPEATUBHOE MBIIUJICHHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBaregbcKue JeHCTBUA:



— BIAJCTh HaBBIKAMHM Yy4€OHO-MCCIIENOBATENLCKON U TMPOEKTHOW J1€ATEIbHOCTH,
HABbIKAMHU pa3pelieHusi mpodyeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY
MOWCKY METOJOB pEIIECHUS MPAKTUYECKUX 3a7ad, NPUMEHEHHIO pPa3jIMYHbIX METOJOB
MO3HAHMUS;

— UCIOJIb30BaTh Pa3JIMYHbIE BUJBI JCSITEIBHOCTU O MOJTYYEHUIO HOBOTO 3HAHUS, €r0
UHTEpIpEeTalru, NpeoOpa3oBaHHUIO U MPUMEHEHHIO B YUEOHBIX CUTYaIUsAX, B TOM YUCIE TIPH
CO37IaHUU YYEOHBIX U COLIMATIbHBIX MPOEKTOB;

— (opmMupoBaTh HayudHBIA THUIl MBIIUICHUS, BIAJETh HAY4YHOM TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

— CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN NEATEIbHOCTH
U )KM3HEHHBIX CUTYaIIHsX;

— BBISIBJISITh IPUYUHHO-CJICICTBEHHBIE CBSI3U M aKTyaJIU3WPOBATH 3aj7auy, BBIIBUTATDH
TUIOTE3y €€ pelIeHUsl, HaXOIUTh apryMEHTHI JUIsl JOKa3aTelIbCTBA CBOUX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

— aHANM3UPOBATh MOJYUYECHHBIE B XOJE PEHICHUS 3aJa4d Pe3yJbTaThl, KPUTHUECKU
OILICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATh M3MEHEHHE B HOBBIX YCIIOBHUSX; /1aBaTh
OILICHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

— OCYILLECTBJIATH LIEJCHANPABICHHbIN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB IEUCTBUSA
B IPO(ECCUOHATIBHYIO CPENY;

— yMETb NEPEHOCUTh 3HAHHWA B II03HABATEIbHYIO M IPAKTHYECKYI0 oO01acTu
KU3HEAESITEIbHOCTH;

— YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTel;

— BBIIBUTAaTh HOBBIC UJIEU, NPEAJIaraTb OPUTHHAIBHBIE OJIXO/bl U PEIICHHUs, CTABUTD
po0OJIEeMBI U 3a/1a4H, JOMYCKAIOIIUE albTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

— OpHUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HWH(POpMaLUU (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTHYECKHX CJIOBapSAX M CIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax NMaHHBIX, B MHTepHETe), aHAIM3UpOBaTh MHGOPMAIUIO Pa3TMIHBIX
BUIOB W GOpM TIPEACTaBICHUS, KPUTUYECKHA OICHHBATh €€ JIOCTOBEPHOCTh H
HENPOTUBOPEUUBOCTD;

— (GopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IUYHbIE METOJIbI MPU MOUCKE U OTOOpE
Oounonornyeckoi nHGoOpMaIi, HEOOXOIUMOM JIJIsl BBITIOTHEHUS Y4eOHbIX 3a/1a4;

— mpuoOperaTh  OMBIT  MCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTHM, COBEPIICHCTBOBaTh KYJbTYpy AaKTHUBHOTO MCIIOJNb30BaHUS  Pa3IUYHbBIX
MOMCKOBBIX CUCTEM;

— CaMOCTOSITEIFHO BBIOMPATh ONTUMAJIbHYIO (OPMY MPEACTABICHUSI OUOJIOTHYECKOM
nHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTOE);

— HCIOJIb30BaTh HAYUYHBIN A3BIK B KaY€CTBE CPEJCTBA MpPU pabOTe ¢ OMOIOTHYECKOM
uH(pOpMaIMel: MPUMEHATh XUMHYECKHe, (PU3MIecKre 1 MaTeMaTHIeCKUe 3HAKU ¥ CUMBOJIBI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPYy, MCIOJIb30BaTh M IPEOoOpa3oBLIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

— BJAJIeTh HABBIKAMHU PACIO3HABAHUS W 3alIUTHl MHPOpPMAIUH, WH()OPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

Oo0wmenne:

— OCYILIECTBJIATh KOMMYHHKAIIMM BO BceX cdepax >KU3HH, aKTUBHO y4acTBOBAaTh B
JMaliore WM JAMCKYCCHUHU IO CYLIECTBY OOCYKJaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,



BBICKA3bIBaTh CYXJCHHUS OTHOCHTEJIbHO BBIIIOJIHEHUS IPEIaraéMod 3aJadd, YYUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIMI IPYTUX YYACTHUKOB IMAJI0ra Wi IUCKYCCHH);

— pacrno3HaBaTh HeBepOalbHbBIE CPE/ICTBA OOIIECHUS, TOHUMATh 3HAYCHHE COLUATbHbBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHTyallud, YMEThb CMSAr4ath
KOH(MIJIUKTHI U BECTU NIEPETOBOPHIL;

— BJAJIETh PA3NIMUHBIMU CIOCOOaMH OOIEHHUS U B3aUMOJCHCTBHUS, IOHHUMATH
HaAMEpEHUsl JIPYTuX JIOACH, MPOSBIATh YBAXUTEIHHOE OTHOIIEHHE K COOECEIHHKY U B
KOppeKTHOU popme hopMyIMpOBATH CBOU BO3PAKEHUS;

— pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUSA C MCHOJb30BAHUEM S3bIKOBBIX
CPEACTB.

CoBMmecTHasl 1eATEJIbHOCTD:

— MNOHHUMATh U MCHOJIb30BaTh MPEUMYILECTBA KOMAHIHON U WHIUBHUIYAIbHONW paOOThI
MpU peIeHUH OWOJOTHYECKON MpoOeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMCHCHUS
IPyNMoOBLIX (HOPM B3aUMOJICHCTBUS MPU PELICHUH Y4eOHOI 3a1a4u;

— BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JAEHCTBUI C yUETOM OOLIMX UHTEPECOB
Y BO3MOXHOCTEH KaXK/10r0 YieHa KOJIJIEKTHBA,

— MPUHUMATH LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATH
NEUCTBUA MO €€ JTOCTHIKEHUIO: COCTAaBJIATh IUIAH JACWCTBUM, PACHPENEATh POJIU C YU4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

— OLIEHMBATh KayeCTBO CBOETO BKJIAJa M KaXXJOT0 Y4YaCTHHKA KOMaHIbl B OOLIMii
pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

— §peajaratb HOBBIE IPOEKTHI, OLICHUBAaTh MJAEH C TO3ULUUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

— OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHHE, OBITh NHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe AeiiCTBHSA

Camoopranusauus:

— HMCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIs BBISBIEHUS MPOOJIEM M MX PELICHUS B
KU3HEHHBIX U YYEOHBIX CUTYalUsX;

— BbIOMpaTh Ha OCHOBE OMOJIOIMUECKUX 3HAHUH 1IeJIeBbI€ U CMBICIOBbIE YCTAHOBKH B
CBOMX JICMCTBUSAX M IOCTYIKax MO OTHOLICHWIO K >KMBOW NPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBI0 OKPYKAIOINX;

— CaMOCTOSITENIBHO OCYIIECTBIISITH  [TO3HABATENIBHYIO JIESITEIBHOCTD,  BBISABIITH
npoOJemMbl, CTaBUTh M (QOpMyIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

— CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIEHUs MpOoOJeMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

— JlaBaTh OLICHKY HOBBIM CHUTYalMsIM; PacUIUpsTh PaMKd Y4yeOHOro mpeiMmera Ha
OCHOBE JINYHBIX MPEANOUYTECHUI; 1eJlaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBaTh €ro, Oparhb
OTBETCTBEHHOCTb 32 PEILICHUE;

— OLICHUBATh PUOOPETEHHBIN OMIBIT;

— CcnocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHHUIO IIUPOKON 3PYIHUIIMH B Pa3HbIX
00JacTax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

— JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;



— BJIaJICTh HABBIKAMH TO3HABATEILHON pe(dieKCHr Kak OCO3HAaHWSI COBEPIIAEMBIX
JNEUCTBUI W MBICTUTEIBHBIX MPOLIECCOB, MX PE3yJbTATOB W OCHOBAHWM, HUCIOJIb30BaTh
puEMBI pedIEeKCHH 71l OIIEHKU CUTYaIlUH, BHIOOpA BEPHOTO PEIICHUS;

— YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS M0 UX CHUKEHHUIO;

— IPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEILHOCTH.

IlpunsiTue cedst M APyrux:

— IPUHUMATH ceOsl, MIOHUMAas CBOU HEJIOCTATKU U IOCTOMHCTBA;

— IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

— IPU3HABATh CBOE MPaBO U MPABO APYTHX HA OMIUOKH;

— pa3BUBaTh CIIOCOOHOCTb MOHUMATh MUP C MO3UIMH JAPYTOrO YEIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mporpamMmmbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT cHeluduieckue A yaeOHoro npeamera «buonorusy HaydHble 3HAHMS,
YMEHHS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM,
BUJIbI JEATEIBHOCTH 1O MOJYYEHHIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
y4eOHBIX CUTYallUsX, 4 TAK)KE B PEATIbHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C OMOJIOTHEH.
B nporpammMe npenMeTHbIe pe3yabTaThl IPEACTaBICHbI 10 TOAAM 00YUYEeHHUS.

[TpenMeTHbIe pe3ynbTaThl OcBOeHUsl ydyeOHoro mpeamera «buonorus» B 11 kiacce
JOJDKHBI OTPAXKATh:

— ¢(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
¥ Hay4yHOTO MHUPOBO33pPEHHUS, O BKIJIAJ€ POCCUHCKUX U 3apyOekHBIX YyUEHBIX OMOJIOTOB B
pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHOM T'PAMOTHOCTH YEJIOBEKA MJIsi PEIICHUS KU3HEHHBIX
3azay;

— YMEHHME pacKpbIBaTh COJEpkKaHUE OHUOJIOTMYECKUX TEPMHHOB W TOHSTHI: BUJ,
MOMyJsilKs, TEeHOPOHI, DSBOJIOLMS, JBWXKYIIME CHIbl  ((akTOpbl)  3BOJIOLNH,
MPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHJ000pa3OBaHUE,  HKOJOTHYECKHUE  (PaKTOpBl,
HKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbI, LEeNH MUTaHHs, D3KOJIOTHYecKas
nmpaMuia, OuoreoreHos, ornocdepa;

— YMEHHUE H3jaraTth OHOJOrHYeckue Teopuu (dBomronuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIILIEBOTO CXOJICTBA
K.M. bapa, yepenoBaHus TJIaBHBIX HampaBieHud u myteil sBomonuu A.H. Ceepiiosa,
yueHus o 6uocepe B.U1. BepHanckoro), onpenensTh TpaHUIbl UX TPUMEHUMOCTHU K KUBBIM
CUCTEMAM;

— YMEHHUE BJaJeTh METOJaMH HAY4YHOrO MO3HaHWS B OWOJIOTHMHU: HAOIIOJEHUE U
ONMKMCAHWE >KUBBIX CHCTEM, TPOLUECCOB U SBJICHWH, OpraHu3alus MW MPOBEACHHE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIABUKEHUE TUIOTE3bI, BHIIBJICHUE 3aBUCUMOCTH MEXKIY
UCCJIEYEMbIMU BEJIIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX pEe3yJIbTaTOB, HCIOJIb30BAaHHBIX
HAy4YHbIX TTOHSATUH, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BbIBOJBI HA OCHOBAHUU MOJYUYE€HHbIX
pE3yNbTaTOB;

— YMEHHE BBLACNATH CYIIECTBEHHbIE MPU3HAKK CTPOCHUSI OMOJIOTMUECKUX OOBEKTOB:
BUJIOB, MOMYJISLUH, IPOIYLIECHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEO1IEHO30B 1 SKOCUCTEM,
OCOOCHHOCTH TMPOLECCOB: HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BU1000pa30BaHusl, IPUCTIOCOOTICHHOCTA OPTaHU3MOB, JIEHCTBUS JKOJOTUYECKUX (aKTOPOB
Ha OpPraHW3Mbl, MEPEHOCA BELIECTB M INOTOKA 3HEPIrUM B SKOCHCTEMAX, AHTPOIIOT€HHBIX



U3MEHEHHI B YKOCHUCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX
IIUKJIOB B Onocdepe;

— YMEHUE TPUMEHSTHh IIOJy4YeHHBbIE 3HAHUS Ui OOBSCHEHHS OWOJOTHYECKUX
IPOIIECCOB W SIBJICHUH, JJII MPUHATHS MPAKTUYCCKUX PEIICHUA B IMMOBCEIHEBHOW JKHU3HH C
enpl0 obecriedeHnss O0e30MacHOCTH CBOETO 37I0POBbS M 3JI0POBBSl OKPY)KAIOIIUX JIIOJIEH,
COOJIIOJICHHSI HOPM TPAMOTHOTO MOBEACHUS B OKPYKAIOIIEH MPUPOIHON Cpefie, TOHUMaHHe
HEOOXOIMMOCTH MCIOJIb30BAHUS TOCTHKEHUN COBPEMEHHOW OMOJIOTHH JJISi pallHOHAIEHOTO
HIPUPOAONIOIB30BAHHUS;

— YMEHHE pelIaTh >JEMEHTapHble OHOJOTWYECKHE 3aJaud, COCTaBJSTh CXEMBI
IepeHoca BEIIECTB W DJHEPrUM B HKOCHUCTeMax (LEMH NHUTaHUS); YMEHHUE BBITOIHATDH
nabopaTopHble M MpaKTHUecKue paboThl, cOOMIOAaTh MpaBuia Nmpu padboTe ¢ yuyeOHBIM U
71a060paTOPHBIM 000PYIOBaHUEM;

— yYMCHHE KpPUTHYECKHM OIEHWBaTh W  HWHTEPIPETHPOBATH  WHPOPMAIIHIO
OHMOJIOTUYECKOTO COJEPXKAHMS, BKIIOYAMOIIYIO TICEBIIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
UCTOYHHUKOB (CpeAcTBa MAaccoBO HMH(OpMaIUM, HAyYHO-TIOMYJISIPHBIE MAaTepHUAIIbI),
paccMaTpuBaTh TIIOOATBHBIC YKOJOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, ()OPMHPOBATH 10
OTHOIIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

— YMEHHE CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000Imas
Ouosiornyeckyro HHGOPMAIMIO U3 HECKOJBKHX HCTOYHHUKOB, T'PAMOTHO HCIIOJIb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue KonunuectBo OcHOBHBbIE BU/IbI I€ATEIBHOCTU
n/m pa3zienoB U TEM 4acoB [IporpammHoe conepxanue o0yuaromuxcs
y4eOHOro NpeMeTa
Tema 1. BuoJsiorus kak Hayka
1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBs3u OMOJIOTUUC PackpbiBaTh conep:kaHue TEPMUHOB U MMOHSATUI:
HayK 00LIECTBEHHBIMU, TEXHUUECKUMHU U APYTUMU Hay4yHOE MUPOBO33PEHUE, HAyyHas KapTHHA

€CTeCTBEHHBIMHU HayKaMu, (punocoduei, MUpa, HAyYHbI METOM,TUII0TE3a, TEOPHUS,
pENUTruen, STUKON, SCTETUKON U IIPABOM. METO/BI UCCIIEN0BAHMS. XapaKTEPU30BaTh
Ponb Guonoruu B hopMupoBaHuu OMOJIOTHIO KaK HayKy,ee MECTO U POJIb CpeAH
COBPEMEHHOM HAYYHOMKAPTUHBI MUPA. JIPYTUX €CTECTBEHHBIX HayK. [lepeunciars
Cucrtema 6MOJIOTHYECKUXHAYK. paszesnsl OMOJIOTUH B COOTBETCTBUE C 00BEKTAMU
Jemoncmpayuu: n3ydeHus. Ha3piBaTh BaKHEHIIME OTPACIIH
Ilopmpemui: Y. Napsun, I'. Mennens, H. K. OMOJIOTMUECKUX 3HAHUHN U 3a]1a4H,CTOSIINE TTepe]
Konbuos, [Ix. Yorcon u @. Kpuk.Tabnuysr u o6unonorueit XXI B.
cxemvl: «MeTopl TO3HAHUS
YKUBOW IPUPOABDY

1.2 | Metozpsl no3HaHuUsA 1 MeTo bl TO3HAHUS )KUBOW IPUPOJIBI PackpeiBaTh conep:kaHne TEPMUHOB MITOHSITHINA:

YKUBOM MPUPOJIBI (HaOmrofeHue, IKCIEPUMEHT, OMMCAHUE, Hay4YHBIA METOJ], METO/Ibl UCCIIEI0BAHUSI.

U3MepeHue, KIacCu(puKalus, MoJeTupoBaHie, | XapaKTepru30BaTh OCHOBHBIE METO/IbI TO3HAHUS
cTaTucTUyeckas o00padoTKa JaHHBIX). KUBOU MPUPOJIbI: HAOIIO/IEHUE,IKCTIEPUMEHT,
Hemoncmpayuu: olucaHue, u3MepeHue, Kiaccupukanus,
Tabnuywvl u cxemol: «MeTONBINTO3ZHAHUSKUBON MOJIeJIMpOBaHUE, CTaTUCTHUECKast 00paboTka
MIPUPOABIY. JTAHHBIX
Jlabopamopusie u npakmuyeckue
paoomul:
[IpakTuueckas padora Ne 1.
«Hcrionp30BaHKEe Pa3IMYHBIX METOOBIPH
U3y4eHUH OMOJOTHYECKUX 00BEKTOBY

Hroro gacos 1o teme 4




Tema 2. J)KuBble cHCTEMBbI H X OPraHU3aIUs

2.1 | buonoruueckue 1 JXussle cuctembl (OMOCHCTEMBI) KaKIIPEAMET PackpeiBaTh copepkaHue TEPMUHOB U ITOHATHI:
CUCTEMBI, IIPOLIECCHIU n3ydeHus ononorun. OTINYNE )KUBBIX CUCTEM OT| CUCTeMa, OMOJIOruyecKas CUCTeMa, DJIIEMEHThI
UX U3y4CHHE HeopraHn4eckoi npupoapl.CBocTBa OMOCUCTEM | CUCTEMBI, CTPYKTYPaOHOCUCTEMBI, CBOMCTBA

U MX pa3HooOpasue. YPOBHU OpraHU3aluu JKUBBIX CUCTEM, OOMEH BEILIECTB, PAa3MHOKEHHE,
OHMoCcHCTEM:MOJIEKYIISIPHBINA, OPraHOUHO- pOCT, pa3BUTHE, HACIECICTBEHHOCTb,
KJIETOYHBIH, OpPraHU3MEHHBIN, TOMYIISILIMOHHO- M3MEHUYUBOCTb, Pa3paKuMOCTh,
BUJIOBOI1, 5KOCUCTEMHBIH (610- HHEPro3aBUCUMOCTb, YPOBHU OPraHU3ALNH
reOIeHOTHYECKHIT ),0nocdepHbiii. Haykw, *Ku3HU (OmocucreM). XapakTepu3oBaTh
U3ydaronye 6MOCHCTEMbl Ha Pa3HbIX YPOBHAX HNPUHIUIBI OpraHU3aluyu ONOCUCTEM:
opranuzauuu,/lemoncmpayuu: OTKPBITOCTh,BbICOKASl YIOPSAJOUYEHHOCTb,
Tabnuyet u cxemvl: «OCHOBHBIE IPU3HAKU caMOperyJsiLysl, HepapXU4HOCTh. [lepeunciaTs
KU3HW», «Y pPOBHU OpPraHU3alUuy KUBON YHUBEpCAIbHbIE CBOMCTBAKUBOIO: €IUHCTBO
npupoas».Monens monexkyasl JJHK XUMHUYECKOTO COCTaBa, Pa3gpaXuMoOCTh,
JIBUKEHHE, FTOMEOCTa3, POCT U pa3BUTHE,
HaCJIEICTBEHHOCTh, U3MEHUYNBOCTb,3BOJIFOLIUS
(mpucnocobyieHue K U3MEHSIOIINMCS YCIOBUSM).
[TpuBOANUTE pUMEPHI OMOCHUCTEMPA3HOTO
YPOBHSI OpraHMU3ali U CPaBHUBATH MPOSBIICHUS
CBOMCTB)KMBOI'O Ha Pa3HbIX yPOBHSX.
XapakTepu30BaTh OCHOBHBIE IIPOLECCHI,
npoTeKaromue B OuocucreMax: 0OMeH BEILECTB
U TIpeBpallleHre YHEPrHH,
CaMOBOCITPOU3BEICHNE,CaMOPETYIISLINS,
paszsutue. Co0o1aTh npaBmiia 6epexHOTO
OTHOIIEHUS K KUBOW NPUPOAE
Htoro yacos no Teme 2

Tema 3. XuMHnuecKkuii COCTaB U CTPOEHHE KJIETKH




3.1

XUMHWYECKHUH COCTaB
KJeTku. Bona u
MUHEpPAIbHBIE COJIU

XUMUYECKUH COCTaB KIIETKU. XUMUUECKIE
3J€MEHTBI: MAKPOIJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u munepanbabie BeniectBa. OyHKIMM BOBI
Y MUHEpaJIbHBIX BEILIECTB B KJIETKE.
[TognepxaHneOCMOTHYECKOTO OaaHca.
Jemoncmpayuu:

Jluaecpammuol: «PacnpenesieHue XMuMUYECKUX
3JIEMEHTOB B HEXXUBOU IIPUPOACH,
«Pacnpenenenre XuMHUYECKUX SJIEMEHTOB B
YKUBOU TIpuUpoae». Tabauysbl u cxemol.
«IlepuoanyeckasTadanIia XHMHIECKUX
371eMEHTOBY», «CTPOCHUEMOJIEKYJIIBI BOJIBI»

PackpriBaTh cofep:kaHue TEPMUHOBU MOHSATHUI:
AJIEMEHTHI-OMOTEeHbI, MAKPOIJIEMEHTHI,
MUKPO3JIEMEHTbI; MUHEPAJIbHBIC BEIIECTBA,
MOJIEKYJIa BOBI KaK JIUTOJb, BOJOPOIHBIC CBSI3HU;
ruApouIbHbIE U TUAPO(HOOHBIC BEIIECTRA.
Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOTO COCTaBa Kak
OJIHO U3 CBOMCTB kuBOro.Pacnpenensts
XMUMUYECKHE 3JIEMEHTHI IO TPYIIaM B
3aBHCHUMOCTH OT KOJTMYECTBEHHOTO
MPEJCTaBUTEIIbCTBAB OPTaHU3ME;
XapaKkTepU30BaTh POJIb OTACIbHBIX HJIEMEHTOB.
BBISIBIIATE CBSI3b MEXIY COCTaBOM, CTPOCHUEM
MOJIEKYJIbI XUMHUYECKOT'O COSIMHEHHS U €T0
(YHKIMSMHU B KIIETKE

3.2

benku. CoctaB u
CTpOCHHE OEJIKOB

benku. CoctaB u cTpoeHne 6eIKoB.
AMMHOKHUCIIOTBI — MOHOMEPHI OEITKOB.
HeszamenuMeble 1 3aMeHHMbIE AMUHOKHUCIIOTHI.
AMMHOKHUCIIOTHBIN COCTaB. Y POBHHU CTPYKTYpPBI
0eNKOBOI MOJIEKYIbI (IEPBUYHASL, BTOPUYHAS,
TPETUYHAs ¥ YETBEPTUYHAS CTPYKTYpa).
XuMuyeckue cBoicTBa OenkoB. buonorunueckue
¢GbyHKIIUU OEIKOB.

Hemoncmpayuu:

Tabauywl u cxemol: «CTPOCHUEMOJIEKYIIBI
Oenka.

ObopyoosaHue: CBETOBON MUKPOCKOII,
MHUKpOIpenaparsl

PackpbIBaTh coliepkaHle TEPMUHOB U MOHSTHUI:
OeJKH, MOTUMEPBI, MOHOMEPHI,AMUHOKHCIIOTHI,
NENTUAHAS CBSI3b, IOJIUNENTH], IeHATypaIHsL.
XapakTepu30BaTh OEJIKH KaK KJacc
OpPraHUYECKUX COeMHEHMH; KIaccu(puupoBaThb
UX 110 CTPOCHHUIO (IVIOOYISIpHBIE U
GbubpUISIpHBIE OENKH),IEPEUUCTISITh U
XapaKTepu30BaTh (YHKIUU OETIKOB




3.3 | depMeHTHI — depMeHThI — OMOJIOrMYECKUEKATaTN3aTOPBI. PackpriBaTh conep:kaHne TEPMUHOB U OHATHUI:
Ounosoruueckue Crpoenue (epMeHTa: aKTUBHBIN LICHTD, (bepMeHTBI, aKTUBHBIN LIEHTP,CyOCTpaTHAas
KaTaJIn3aTOPhI cyocrpaTtHas crienuduaHocTs. KodepmeHThI. crienupUIHOCTh, KOhepMEeHTHI, OeTKH-

Buramunbl. Otinnaus (EepMEeHTOB OT AKTUBATOPHI HOCIKU-HHTUOUTOPHI. YKa3bIBaTh
HEOPraHUYECKUX KaTaJlu3aToOpPOB. OTINYHS (PEPMEHTOB OT HEOPTAHUYECKUX
Jemoncmpayuu: KaTann3atopoB. OOBACHATH POJib (PEPMEHTOB B
Tabnuysr u cxemol: «CtpoeHuedepmMeHTa. (GYHKIIMOHUPOBAHUHU JKUBBIX CCTEM,B
Obopydosanue: 000pyaOBaHUE I TPOBEIACHUS] MTPOMBIIIJICHHOCTH, B MEIUIIMHE, B
Ha0JII0IeHUH, I3MEPEHUI, IKCIIEPUMEHTOB. MOBCEIHEBHOM >KM3HHU 4YeJIOBeKa
Jlabopamopnusie u npakmuyeckue padomat:
JlaboparopHas pabota Ne 1. «M3yuenue
KaTAIUTUYECKOW aKTUBHOCTH ()epMEHTOB (HA
MpUMepe aMIIa3bl WIHM KaTajaa3bl)»

3.4 | Yraeonsl. Jlumumbt VYrieBoibl: MOHOCaxapuabl (TI0K03a, prdo3a PackpeiBath conepkaHue TEPMUHOB U IOHSATUIA:

1 1e30KCcUpr003a), qucaxapu/ibi(caxaposa,
JaKTO3a) U MOJIMcaxapuabl (Kpaxmal,
TJIMKOTeH, LIeJUTtoN03a). buonorunueckue
GyHKIIUY yriieBoa0B. JIumu b
TpUTAUIEPUIbI, GOCPOTUITUABI, CTEPOUTIBI.
I'unpodunbHO-THAPOPOOHEIE CBOMCTBA.
buonoruueckue GyHKIIUHU JTATTHAIOB.
CpaBHEHHE YTIIEBOIOB, OCIKOB U JIMIHIOB
KaK HCTOYHHUKOB SHEPTHUHU.

Jemoncmpayuu:

Tabnuyel u cxemvl: «YTACBOABD), «JIUMHUIBD».
Obopyoosanue: 000pyIOBaHUE JIJIsI TPOBEICHUS
HaO0JI0IeHUH, I3MEPEHUH, SKCTIEPUMEHTOB

YIJIEBO/IbI, MOHOCAXapH/IbI, JHCAXaPU/IbI,
MoJIMCaxapusl, TI0K03a,prbd03a,
ne30kcuprbo3a, caxaposa, JaKkTo3a, MaabTo3a,
1eJUTI0N03a (KJIeTyaTka), Kpaxmall, TJIMKOTEeH;
JTUNHUABI, TPUTIULEPHUIBI (KUPBI, Macia),
dbochomunuapl, crepouibl. XapakTepu3oBaTh
YIJIEBO/IbI, JIUMUJIBIKAK KIACCOPTAHUYECKUX
coenuHenuil. KimaccuguuupoBath yrieBoisl U
JUTHUABITO CTPOSHUIO; IEPEUUCIIATh (PYHKINUU
YIII€BOAOB M JUMHIOB. CXeMaTH4eCcKH
M300paxaTh CTPOECHUE MOJIEKYI yIIIEBOJIOB,
JIUTIHA]IOB




3.5

HyxknennoBbie
KucIoTel. ATD

Hyxneunossie kucnorsi: JJHKu PHK.
HyxneoTuasl — MOHOMEPBI HYKJIIEMHOBBIX
kuciot. Ctpoenne u ¢pynknuu JJHK.
Crpoenne u pynkiuunPHK. AT®: ctpoenue
u QyHKIIH.

Jemoncmpayuu:

Ilopmpemeur.: JIx. Yorcon, @. Kpuk,M.
Yunkunc, P. ®pankiuH.

Tabnuyst u cxemol:

«Hyxnennossie kucnotsl; JHK», «brnocunres
oenka», «CtpoeHuemonekyinsl ATDy.
ObopyoosaHue: CBETOBON MUKPOCKOII,
MHUKpOTpernaparhl

PackpeiBath conep:kaHue TEPMHUHOB UITOHATH:
ne3okcupubonykienHoBas kuciota (AHK),
pubonykinennoBaskuciora (PHK), aykneorun,
MOJIMHYKJICOTUAHAS LETb (MOJIMHYKIIEOTH.),
koMIuieMeHTapHocTh,byHkuuu JIHK (xpanenue
U Tepeada HaclIeICTBEHHON MH(POPMALIUN);
Bunbl PHK (nndopmanmonnas, TpancrnopTHas,
pubocomanbHast); ageno3uHTpudochat (ATD),
MaKpOIPTrUyecKas CBsi3b. XapaKTepu3upoBaTh
HYKJIEMHOBBIE KHUCIOTHI KaK XUMHUYECKHE
COETMHEHUS] THOCUTENIH HACIIEICTBEHHOM
uHpopmanuu. OTMeuaTh 0COOEHHOCTH CTPOCHHUS
Monekyn HykinenHoBbix kucioT (JJHK,PHK) u
AT®. CxemMaTudecku 300paxarh CTPOCHHE

HYKJICOTU OB, MOJICKYJI HYKIJIICMHOBBIX KHCJIOT,
ATOD

3.6

HcTopust 1 MeTonbl
M3YYEHUS KIIETKU.
Knerounas reopus

Huronorus — Hayka o kinerke. Knerounas
TEOpUs — IPUMEP B3aMMOICHUCTBUS UACH U
(hakTOBB HAyYHOM MMO3HAHUU. METO b U3yUeHUs
KJIETKH.

Hemoncmpayuu: Ilopmpemeor:

A. JleBenryk, P. I'yk, T. lIBanH, M.
[neiinen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MHUKpOIIpenapaThl paCTUTENbHBIX, KUBOTHBIX
nOaKTepruaIbHbIX KIETOK;PUCYHKH C
MUKpodoTOorpadusMu KIETOK, MOTyYEHHBIE C
TTOMOIIIHIO CBETOBOTO U DJIEKTPOHHOTO
MHUKPOCKOTIA

PackpeiBath conepxaHre TEPMUHOB UIIOHATUIA:
KJIETKA, IUTOJIOTHS; PACKPBIBATh COJEPKAHUE
MOJIOKEHUM KJIEeTOYHOU Teopuu. [lepeunciars u
XapaKTepU30BaTh OCHOBHBIE METO/IbI U3YUEHHUS
KJIETKU: (IPUTOTOBJICHUE CPE30B, OKpAIIUBAHUE,
MHUKPOCKOIUPOBAHUE, IIEHTPUGYTUPOBAHUE,
KYJIbTUBHPOBAaHUEKJIETOK U TKaHEH)




3.7

Krnerka xak OEJIOCTHAas
JKHBas CHCTEMA

Kiietka kak nenoctHas )xuBasi CUCTEMA.
OOu1re npu3HaKy KIETOK: 3aMKHYTast
HapyxHas MemOpaHa, Mmosiekyibl JJHK kak
IFEeHETUYECKUH amnmnapar, CHCTeMa CUHTE3a
Oenka. TUIBI KJIETOK: dyKaprHOTHYecKas U
npokapuoTuyeckas. OCOOEHHOCTH CTPOCHUS
MIPOKAapUOTHYECKON KileTKU. KneTounas
cTeHka Oakrepuil.CTpoeHue
3YKapUOTHYECKOU KIeTKU. OCHOBHBIE
OTJIMYUS PACTUTENILHOM, ’KUBOTHOW U TpUOHOM
KJeTKU. [I0OBEpXHOCTHBIE CTPYKTYPBI —
KJIETOYHAs! CTEHKA, [NIMKOKAJIUKC, UX
¢bynakuu. [Inazmatnueckas meMOpaHna, ee
CBOMCTBA U (PYHKIIUH.

Hemoncmpayuu:

Ilopmpempui: A. JleBeHryk, P. I'yk,T.
[lIBann, M. llneiinen, K. bap, P.

Bupxos.

Tabnuyet u cxemvr: «CTpoeHHe
9yKapUOTHYECKOH KIeTKN», «CTpoeHue
KUBOTHOH KJIETKN», «CTpOEHUE PACTUTEIBHOM
KJIeTKn», «CTpoeHne NpoKapruoTUYECKON
KIIETKI».

ObopyoosaHue: CBETOBON MUKPOCKOII,
MHUKpOTpENapaTbl paCTUTEIbHBIX, Y)KUBOTHBIX
1 OaKTepuaIbHBIX KJIETOK

PackpeiBaTh copepkaHie TEPMUHOB U MOHSTHH:
KJIETKH (9yKapHOTHUYECKasi, TPOKaApUOTHIECKas),
IIa3MaTuyeckas MeMOpaHa (Iia3mMaieMma),
TIIMKOKAITUKC, TPAHCIIOPT BEIIECTB (I1ACCUBHBIM,
AKTUBHBIN ), SHAOIUTO3 ((haroruTo3, TMHOIIUTO3),
HK30IMTO3, KIETOYHASICTEHKA, HYKIJICOUI.
CpaBHuBaTh MeX1y 000 3yKapHOTHYECKHUE U
MPOKAPHUOTUIECKHUE KIIETKH;, OTMEUYaTh CXOJICTBO
U pa3NyUsiB CTPOCHUHU KJIETOK OaKTepHii,
JKUBOTHBIX, PACTCHUH U TPUOOB




3.8 | Ctpoenue
AYKapUOTUYECKOUKIIETKH

[uTomnnasma u ee OpraHoUIbI.
OpnnomeMOpanHbie opranous! kinetku:I1C,
anmapat [ 'onbku, 1u30coMsl. [TomyaBTOHOMHBIE
OpraHOUbl KIETKH:MUTOXOHAPUH, IIACTUIBL.
[IpoucxoxaeHre MUTOXOHIPUM HUITJIACTHI.
Buasimnactug. HememOpanubie opraHOHIbI
KJIETKU:pUOOCOMBI, KIIETOUHBIH LIEHTD,
LEHTPUOJIU, PECHUUKHU, )KIYTUKU. DYHKIIUU
OpPraHouOB KIeTKU. Bkmouenus. Aapo —
PeryisaTOpHbIN HEeHTp KiIeTKU.CTpoeHue Aapa:
sepHasi 000JI04Ka, Kapuoria3mMa, XpOMaTrH,
SIIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTBB
KIIETKE.

Jemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,T.

[[IBann, M. lIneinen, K. bap, P.

Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
9yKapuOTHYECKOH KIETKN», «CTpoeHHE
XKUBOTHOM KJIETKN», «CTpOEHHE paCTUTEIbHOM
KJIETKW», «CTpOoeHnEe IPOKApUOTUYECKOM
KJIeTKW», «CTpoeHue siipa KIETKN.
ObopydosaHue: CBETOBOI MUKPOCKOTI,
MUKpOTpEnapaTbl paCTUTENbHBIX U )KUBOTHBIX
KJIETOK.

Jlabopamopusie u npakmuyeckuepadomul:
JIaGoparopnas padota Ne 2. «3yuenue
CTPOEHHUS KJIETOK PAaCT€HUH, )KUBOTHBIX U
6aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOTpenaparax U UX ONHCAHUE»

PackpeiBaTh copepkaHie TEPMUHOB U MOHSTHH:
[UTOIIa3Ma, OPTaHOUIbI, FHI0IIIA3MaTHYECKast
cets (DIIC), anmapat ["oyb KK, TH30COMBI,
BaKyO0JIb, MUTOXOHAPHUH, TNIACTHIBI
(XJI0pOIIaCThl, XPOMOILIACTHI, JICHKOIIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KICTOYHBIHIIEHTD
(ueHTpocoma), peCHUYKH, KI'YTUKU, BKIIOUCHUS,
PO, AAepHasio00I04Ka, KApUOIUIa3Ma,
XPOMAaTHH, SPBIIIKO, XpOMOCOMBL. OTIICHIBATH
CTPOEHHUE IYKAPUOTUUECKONKIIETKH T10
M300paXeHHUSIM U Ha MUKpOIIpenaparax;
KJIacCU(UIIUPOBATh OPTaHOUBI B 3aBHCUMOCTH
OT 0COOEHHOCTEN UXCTPOCHUS
(ogHOMEMOpaHHbIE, TByMEMOpaHHBbIE,
HEeMeMOpaHHBIE); OMUCHIBATh (PYHKIIMH KaXKIOTO
OpraHomjia B KJIeTKe. XapaKTepH30BaTh
KJIETOYHOE JJpO KAaKMECTO XpaHEHUs], epeaadn
(YIBOEHHEXPOMOCOM) M peau3aiiu
(TpaHCKpHUMIKA) HACNeACTBEHHOMUH(POPMALIUU
KJIeTkH. [lepeuncisiTh 1 ONMUCHIBATh KOMITOHEHTHI
aapa 1 ux GyHkun; CxeMaTn4Ho u300paxarb
CTPOEHHUE PACTUTEIIBHON U )KUBOTHOM KJIETKH.
OOBACHATH OMOJIOTHYECKOE 3HAUEHUETPAHCIIOPTa
BEIIECTB B KIIETKE

HToro yacoB no teme
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Tema 4. /KuzHeaeaTeIbHOCTh KJICTKHA




4.1

OOMEH BeEILIEeCTB.
ILmacTuueckuii 0OMEH.
doTocunTE3.
XeMOCHHTE3

OOMeH BelIeCTB, HIIM META00JIH3M.
Accumursinus (MIacTUYecKuil OOMeH)u
JTUCCUMUIIALINS (SHEPTETUUECKUil OOMEH) — JIBE
CTOPOHBI €IMHOIO Ipolecca MeTadosnn3ma. Ponb
3aKOHOBCOXPaHEHMsI BEILIECTBA U SHEPTUHU B
MOHUMaHUK MeTabou3Ma. TuneiooMeHa
BEILIECTB: aBTOTPOGHBIN U TeTepoTpodHbINA. Pob
(hepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAICHUH
sHepruu B kietke. @orocuHTe3. CBeToBas U
TeMHOBas (a3el poTocuHTe3a. Peakiun
¢dotocunTe3a.dpdexTuBHOCTH HOTOCHHTESA.
3HaueHue GOTOCUHTE3A JUIS )KU3HU Ha 3eMII€.
Brnusinue ycnoBuii cpenpl Ha (POTOCHHTE3 U
CIIOCOOBI MOBBIICHUSETO TPOIYKTUBHOCTH
YKYJIBTYPHBIX pacTeHUui. XeMOCHHTES.
XeMOCHHTE3UPYIONINEOaKTEPUH. 3HAUCHHE
XE€MOCHHTE32 JUIsl )KM3HU Ha 3eMie.
Jemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.

Tabauywvl u cxemwvl: «XIJIOPOILIACTY,
«DOTOCUHTE3»

PackpriBath copepkaHne TEPMUHOB UTTOHSITHIA:
00OMEH BeUIeCTB U MPEBPAIICHUE YHEPTUN
(MeTaboaM3M), aCCUMUIISALINS, TITIACTUICCKUN
00MeEH, TUCCUMUJISIINS, SHEPTETHICCKHI OOMEH,
dbotocunTe3, hoTonus, pochopuaupoBanue,
NEPEHOCYHK MPOTOHOB, XeMOCUHTE3. ONUCHIBATH
¢dboTocuHTE3, MPOIIECCHI, MPOTEKAIOIINE B
CBETOBO U TeMHOBOH (paze. BoIBIATH
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKY
MIOTJIOIIEHUEM COJTHEYHOUIHEPTUU
XJIOpoGUIoM U cuHTe30M Mosiekyn ATO.
CpaBHHBATh UCXOHBIC BEIIECTBA,KOHEUHBIC
MPOJYKTHI M YCJIOBUS MPOTEKAHUS PEAKIUil
CBETOBOW U TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHUBaTh (OTOCHHTE3 U XEMOCHHTE3.
OuennBaTh 3HaUYeHHE (POTOCHHTE3A U
XEMOCHHTE3a /7Sl )KU3HU Ha 3emJie




4.2

DOHepreTudecKui
o0OMeH

DHepreTuveckuii 0OMeH B KieTke. Pacmenienue
BEILIECTB, BBIJICICHUE HAKKYMYJIHUPOBAaHUE
SHEPIrUU B KJIETKE. JTaIbl SHEPreTUYECKOTO
obmena. [ nmukonus. bpoxenuen ero BUbl.
KucnopoaHnoe okuciieHue, Wi KJIETOYHOE
neixanue. OkucnuTebHoePochoprInpoBaHue.
D} heKTHBHOCTHIHEPTETUIECKOTO OOMEHA.
Jemoncmpayuu:

Tabnuywl u cxemovl: « TUTBITATAHUSY,
«Metabonu3zm», « MUTOXOHIPHS,
«OHEepreTuuecKkuii 0OMeH»

PackpeiBath conepikaHne TEPMUHOB UITOHSTHM:
SHEPreTUYECKUI OOMEH, TJINKOJIH3,
MOJIOUHOKHUCJI0€ OpOKEeHHEe,CTUPTOBOE
OposkeHue, OMOJIOTUYECKOE OKUCIICHHE,
KJIETOYHOE JIbIXaHUE, TUCCUMUIIAINS, (PEPMEHT.
XapakTepu3oBaTb 0OMEH BEIIECTB U
MpEBpaIICHUE SHEPTUHU (METaOOIU3M ))KaK OTHO
WX CBOMCTB KMBOTO. [lepeuncnsaTte ocoOeHHOCTH
MJIACTUYECKOTO U SHEPreTHIeCKOrooOMeHa B
KJIETKE; YCTaHABJIMBATh B3aUMOCBSI3b MEXKITY
HuMU. Pa3znuuate THIIBI OOMEHa BEIeCTBB
KJIETKE: aBTOTPOQHBIA U TeTepOTPO(HBIA.
OnuceIBaTh ATAIbBI PHEPTETUYECKOTOOOMEHA
(TTOATOTOBHUTENBHBIN, OECKUCIOPOIHBIH,
KHCIIOPOJIHBIN )M CPaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIINH TITUKOJIH3a,
OpO’KeHUsl, KIIETOUHOTO JBIXaHUS; BBISBISATH
MPUYUHHO-CIICACTBEHHBIC CBSI3H MEXITY
TJIMKOJIU30M, KIE€TOYHBIM/IBIXaHUEM U CUHTE30M
Mosieky1 AT®. CpaBHuBaTh 3 (PEKTUBHOCTH
OECKHCIOPOTHOTO U KHCIOPOJHOTOITAIIOB




4.3 | buocunres Genka 2 Peakuun matpuuHoro cunresa. I'enernyeckas PackpeiBath conepkaHUE TEPMHUHOB M IIOHSATHUI:
unpopmanus u JJHK. Peanuzamus reHeTHUECKOH | TeH, TeHETHYEeCKUH KOJ, MATpUYHBIA CHUHTE3,
nHpopmanuu B kiIeTke. ['eHeTn4ecknii KoJl Uero | TPaHCKPUILHUA, TPAHCISILNSA, KOJAOH, aHTUKO/IOH,
cBoiicTBa. TpaHCKpHUILIKSA — MATPUYHBIN CUHTE3 | puOOCcOMa, HEHTpalibHAs JIOTMa, MOJEKYJsSpHas
PHK. Tpancnsauust — 6uocuHTe3 OesiKka. ITarbl ounomnorusi. OnpenensaTb CBOMCTBA TEHETHYECKOTO
TpaHcasauuu. KoaupoBanue aMuHokucioT. Posp | xona (TPUILIETHOCTD, OJIHO3HAYHOCTb,
pubocoMB OnocuHTe3e OerKa. BBIPOXKJIEHHOCTb, YHHUBEPCAIBbHOCTD,
Hemoncmpayuu: HEIIEPEKPBIBAEMOCTb, HENPEPBIBHOCTB ).
Ilopmpemuor: H.K. Kosib110B. OnuceiBaTh ATallbl peaiM3ali HACIEICTBEHHOU
Tabnuyet u cxemsvr: «Ctpoenune JTHK», uHpopmanun B kieTke. CpaBHUBATh PEAKINY
«Ctpoenue u pyHKIIMOHUPOBAHHUE T'€HAY, maTpuuHoro cunresa mosiekyn PHK u Genka B
«Cunre3 6enkay, «Permnmukarus JTHK», KJIETKE
«['eHeTHUECKHUN KOI.

ObopyoosaHnue: MOJIeNU- aNIIUTAKAITTN
«Y nBoenue [IHK u Tpanckpunuus», «buocunres
OenKa»

4.4 | HeknerouHsle 1 Hexnerounslie popMbI dKU3HU — BUPYCHI. PackpeiBaTh conep:kaHne TEPMUHOB U MOHATHUI:
(bOpMBI KU3HU — Wctopus otkpsiTus Bupycos (/. U. BUpPYC, BUpYCOJIOTus, Karcui,0akrepuodar,
BUPYCBI WBanoBckuit). OcCOOEHHOCTH CTPOCHUS U BUpYC UMMYHOAe(duuTauenoseka (BUY),

YKU3HEHHOTO0 1MKIa BUpycoB.bakTepuodaru. OHKOT€HHBIE BUPYCHI. XapaKTepU30BaTh BUPYCHI
bonesnu pacteHuii, KUBOTHBIX U YEJIOBEKa, KaKHEKJIETOUHYI0 (hOpMy KHU3HH; OCOOEHHOCTH
BbI3bIBacMble BUpycaMu. Bupyc CTPOEHUS U JKU3HENIEATEIbHOCTH BUPYCOB.
uMMyHOeduiuTa yenoseka (BUY) — OnuceIBaTh KU3HEHHBIM LUK BUPYCOB
Bo3Oyautens CITNa.O6patHast TpaHCKpUIIIKS, | UMMYHOIe(DHUITUTA YeTOBEKa; pa3IndaTbHa
peBepTasza u uHTerpasa. [Ipodunaxkruka pucynkax BTM ((Bupyc TabauHOi MO3auKH),
pacrpocTpaHeHUsI BUPYCHBIX 3a00JICBaHMIA. 6akrepuodar, BUY.O60cHOBBIBaTh U COOTIOAATH
Hemoncmpayuu: MEPBINPO(YUIAKTUKH PacTIPOCTPAHEHUS
Ilopmpemuwr: J1. V1. VIBaHOBCKUH. BHUPYCHBIX 3a00JIeBaHUH (pecIupaToOpHbIE,
Tabnuywr u cxemvl: «Bupyco», JKeNyTOYHO-KUIIIeYHbIE, KJIEIIEeBOH HIIe(hauT,
«baktepuodarny; «CTpoeHue 1 KU3HCHHBIN BUY-undexrus)
uukia Bupyca CIIM/]a,06akrepuodarar.
Obopyodosanue: moaens cTpykrypsl JJHK;
MarHuTHas MoJeib-anmiukanus «CTpoeHue
KIICTKH»

Hroro yacos o teme 12




Tema

5. Pa3MHOkeHHMe W WHIAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

JKW3HEHHBIN TUKIT
KineTku. [enenue
KJIETKU. MuTo3

1

KiteTounHbBIN ITUKIT, MIIH JKU3HEHHBINA [TUKIT
kietku. MaTepdasa u muto3s. Iporeccsr,
npoTrekariue B uHTepdase. Permkarms —
peakuust matpuyHoro cunresa [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapUOTHIL.
JIMnIoUIHBIN U rarjIouIHbI XPOMOCOMHBIE
HaOopsl. Xpomatuabl. L{uromorndyeckue
OCHOBBI Pa3MHOKEHHSIU UHAUBUIYaJIbHOTO
pa3BUTHUS OPTraHU3MOB. [lefneHue KIeTku —
muto3. Ctaauu Mmurto3za. [Ipoueccsl,
MIPOUCXOSAIINE HA PA3HBIX CTAAUSIX MHUTO3A.
buonornueckuii cMpICiI MUTO3a.
[IporpamMmmupyemast TuOeib KISTKH — aIloITo3.
Hemoncmpayuu:

Tabauywl u cxemwvl: «KICTOUHBIN IUKID»,
«Pemmmukanua JTHK», «CtpoeHne XxpoMocombD»,
«MuUTO3»; MAarHUTHAST MOJIEITb-aNTUTHKAIIUAS
«Jlenenne knetku»;moAens JTHK.
ObopyoosaHue: CBETOBON MUKPOCKOI U
Mukpornpenapat «Kapuokunes B KieTkax
KOpEIIKa JIyKay.

Jlabopamopusie u npakmuueckue

paoomuwl:

JlaGoparopnas padora Ne 3.

«Habmronenre MUTO3a B KJIETKaX KOHYMKA
KOpEINIKa JIyKa Ha TOTOBBIXMHUKPOMPENapaTax»

PackpsIBaTh conep:kaHue TEPMUHOB U IIOHATHM:
KJICTOYHBIN IIUKJ, UHTep(a3a,peayruKaius,
XpOMOCOMa, KapUOTHIL,FaIIOUIHBIH,
JTUTUIOUIHBIA XPOMOCOMHBIN HAabOp, XpOMaTHIbI;
MHUTO3 €ro cTaguu: npodasa, meradaza,anadasa,
tenodasza. OnuceBaTh KUZHEHHBIM LUK
KJICTKH;IEPEUUCIIATh U XapaKTepU30BaTh
MEePUObI KJIIETOUHOTO IUKJIA, CPABHUBATH UX
MeXx 1y co00il. OMUCHIBATh CTPOCHUE XPOMOCOM,
KapHUOTUIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE Ha0OpHI KJIeTOK. CpaBHUBATH
CTaJuu MHUTO3a. Paznmuyare Ha MUKpOIpenaparax
Y PUCYHKaX CTaJiH MUTO3a. PackpbIiBaTh
OMOJIOTMYECKHI CMBICIMUTO32




5.2 | ®opmbl ®dopMbl pa3MHOXKEHUS OpraHu3MoB:Oecriosioe u | PackpbiBaTh cofepxKaHue TEPMUHOBH MTOHATHIM:
Pa3sMHOKEHUS nosioBoe. Bupl 6ecnonoro pa3sMHOKEHUS: pa3sMHOXKEHUE, KJIOH, TTOJIOBBIE KIETKU (TaMEThI),
OpPraHU3MOB JieJICHUE HaJIBOE U IOYKOBAaHUE OJJHO- U ARLEKIIEeTKA, CIIEPMATO30U]], 3Ur0Ta,IeJIeHHe

MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue, HA/IBOE, TIOYKOBAHHE, CIIOPYJISALUS,
BEreTaTUBHOE pa3MHOXKeHue. MlckyccTBeHHOe (dparmMeHTalys, BEreTaTUBHOE Pa3MHOKEHHE,
KJIOHHPOBAaHHEOPTraHU3MOB, €T0 3HAYCHUE JIJIs CEMEHHOE Pa3MHOKEHHE, OIIbIIICHUE,IBOMHOE
cenekuuu. [lonoBoe pasMHOXKEHHE, ErOOTIINYMS | OIUIOJOTBOPEHUE, OJIOBBIEKEIE3bl, CEMEHHUKH,
oT OecIoJoro. SUYHUKH, OTIJIOJJOTBOPEHHE (HApYXKHOE,
Jemoncmpayuu: BHYTpEHHee). XapaKkTepu30BaTh OCOOCHHOCTH U
Tabauywl u cxemol: «POPMBI PA3MHOKEHUS 3HayeHue OECroI0ro 1 MoJ0BOrOCIOCO00B
OpraHu3MOBY, «J/{BoitHOEONI0J0TBOpEHHE pasMHOXEHHUs. BeiaensaTs Buabl 0€croiaoro
YIBETKOBBIX PACTCHUI», «JleneHne KieTku Pa3MHOXKCHUST; BBISBIISTh B3aUMOCBS3HMEKTY
Oaxktepun», «BererarnBHOE pa3sMHOXKEHUE dbopmaMu U crioco6aMu pa3MHOXKEHUS, U UX
pactenuii», «CTpOCHHUENOIOBBIX KIETOK OnosIornYecKuM 3HaueHueM. Bianets npuémamu
BEreTaTUBHOI'O Pa3MHOKEHHS KYJIbTYPHBIX
pacTeHuii(Ha MpuMepe KOMHATHBIX ).
XapakTepHu30BaTh IMOJIOBBIE KIETKH:SHIIEKICTKH,
CTIIepMaTO30H/IbI; BBISBIATE OCOOCHHOCTH MX
CTPOCHHUS
5.3 | Meiio3 Metios. Cranuu Meno3a. [Tpoueccrl, PackpwiBaTh coaep:kaHre TEPMUHOB HIIOHATHIA:
MIPOUCXOJAIINE Ha CTaausx Meiosa. [loBeneHne Meio3, KOHbIOTalU XPOMOCOM, IEpEKpECT
XpPOMOCOM B MeHo3e Kpoccunrosep.| (KpOCCHHIOBEP)XpPOMOCOM, TaMETHI.
buonornyeckuii cMbICIM 3Ha4eHHE Meio3a. XapakTepHu30BaTh Me03 Kak criocod KIETOYHOTO
Jemoncmpayuu: JIeJICHHST; OTTMCHIBATh MEHO03 0 CTaIUsIM;

Tabauywl u cxemol: «JleneHue KISTKUY,
«Meiio3».

Obopyodosanue: moaens JIHK; MarauTHas
MO/TETb-aNTUIHKAIMs «J{enenue KiaeTKm

CpaBHUBATH CTAIUU MeKW03au MUTO3a. Pa3nnuats
Ha PUCYHKaXxX CTaJuN MEH03a;paCKPbIBATH
OuosIornvyecKkoe 3HaueHue Meno3a




5.4

OO6pa3oBaHue u
pa3BUTHE MTOJIOBBIX
KJICTOK.
OnogoTBopeHue

I"amerorenes — mpoiiecc 06pa30BaHUAIOIOBBIX
KJIETOK y *KUBOTHBIX. [10JI0BBIE JK€T€3BI:
CEMEHHUKH U SUYHUKU. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(ciepmaTo30u, AilIeKIeTKa) — cliepMaToreHe3 u
ooreHe3. OCOOEHHOCTH CTPOCHUS SIMLIEKICTOK U
cepmaTto3ou10B. OMmI010TBOPEHHUE.
[TapTenorenes.

Hemoncmpayuu:

Tabnuywl u cxemwl: «IIpsimoen HempsiMoe
pasButuey, «['amMeTorenes y MIeKOMUTAIOMINX U
genoBeka». Obopyoosanue: MOACTh MeTada3sHOU
XPOMOCOMBI, MUKPOCKOII, MUKPOTIpENapaThl
«CriepMaTo301IbIMIIEKOITUTAIOLIET O,
«SlitexneTka MIEKOMUTAIOIIETOY.
Jlabopamopmuvie u npakmuyeckuepadomol:
JlaGopatopHas pabota Ne 4. «/3yueHrecTpoeHHs
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax

PackpriBaTh copepkaHre TEPMUHOB U MOHSTUH:
raMeTOreHe3, ClIEpPMAaTOr€HE3,00TE€HES,
CIIEPMAaTO30M1, aKpOocoMa, SUIIEeKIIeTKa,
IOJISIPHBIE TEJIbLA. XapaKTepU30BaTh
0COOCHHOCTH TaMeTOreHe3a y KUBOTHBIX U €ro
CTaJUH ; I1O0JIOBBIC KIICTKU ) KUBOTHBIX U OIIMChIBATH
npouecc ux pa3Butus. CpaBHUBATh
criepmaToreses u oorenes3.OnuceBaTh
OILIOIOTBOPEHUE, OMOJIOTUYECKOE 3HAUCHUE
OIJIOIOTBOPEHUS




5.5 | UunuBuyansHOE
pa3BuTHE
OpPTaHH3MOB

WNupuBuyanbHOe pa3BUTHE (OHTOTEHES).
OMOpHOHaANBbHOE pa3BUTHE (IMOPUOTEHES).
Ortanbl SMOPUOHAIBHOIO Pa3BUTUSA Y
MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE,
racTpyysaLus, OpraHOreHes.
[ToctamOpuonansHOe pa3BuTHe. THIbI
OCTAMOPHOHAIBHOTO PA3BUTHSA: MIPSIMOE, HE
npsiMoe (MMuuHo4YHOe).Biusinue cpenpl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE ypoacTBa.PocT n
pa3BuTHE pacTeHHi. OHTOreHe3 1IBETKOBOTIO

pacTCHuA: CTPOCHHUEC CEMCHU,CTA/IUN PAa3BUTHUA.

Hemoncmpayuu:

Tabauywt u cxemsi: «OCHOBHBIE CTAAUN
OHTOreHe3a», «[Ipsmoe u Henpsamoe
pa3BuTHe», «/{BOMHOE OIIIOJOTBOPEHHE
YIIBETKOBBIX PaCTEHUI»

PackpbIBaTh cojiep>kaHHe TEPMUHOB U
MIOHSTHIA: OHTOTE€HE3, YMOPUOTEHE3,3Ur0Ta,
nIpoOseHue, 61acToMepsl, MOpyIia,
Onactysa, 0JIacToIeNb, TacTpyJia, HelHpyna,
OpraHoreHe3; 3apOIbIIICBBIC JTNCTKHU:
HKTOZIEpMa, ME30JIepMa, SHTOEPMa;
noCTAIMOPHOHAIILHOE Pa3BUTHE: TPSIMOCH
HEenpsAMoe (JTMYUHOYHOE); MeTaMop(ho3,
Meracropa, MUKpPOCIIOpa, MbLIbIIEBOE
3€pHO, CIIEPMUH, 3aPOJIbIIIEBbIA MEIIOK,
JBOWMHOE OIUI0/I0TBOpeHue. OnpeaensiTh
3TaIbl SMOPHOHATBHOTOPA3BUTHS
XOPIIOBBIX HA CXEMax M Iperaparax u
OTIMCHIBATH TPOIIECCHI, IIPOUCXOISIINE HA
KaxioM dtane. CpaBHUBATH TIEPUOIBI
OHTOTCHE3a;IPSIMOE M HEIIPSIMOe
(TMYMHOYHOE)MOCTIMOPHUOHATIEHOE
pa3BHUTHE, 3aPOJIBIIITN YeIOBEKa H JPYTHX
XOpAOBbIX. OOBACHATH OUONOTHUECKOE
3HaYEHUEPA3BUTHSI C MeTaMop(o30M;
OTpUIIATENILHOE BIIUSHUE aJIKOT OIS,
HUKOTHHA U JPYTUX TePaTOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apOJIbIIIIA
yenoBeka. OMHUCHIBATh MPOIIECC TBOWHOTO
OTUIOIOTBOPEHUS Y IIBETKOBBIX PACTCHHIM

Hroro yacos 1o reme
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Tema 6. HacJieICTBEHHOCTh M HF3MEHYHBOCTH OPraHU3MOB




6.1

I'eneTrka — Hayka o

[IpeameT u 3agaun reHeTUKHU. Poib 1iuToornu u

PaCKpBIBaTB COACpKaHNEC TCPMUHOB U TTOHSATHIA:

HACJIEICTBEHHOCTUH AMOPHUOJIOTUHB CTAHOBIICHUH I€HETHKU. BKiax | reH, reHOM, TeHOTHII, PEHOTHUIT,XPOMOCOMBEI,

U3MEHYUBOCTH POCCHUICKHX U 3apyOEKHBIX YYEHBIX B Pa3BUTHE | aJlIeNIbHbIC T€HBI (aJljIesin), TOMO3UI0Ta,
reHETUKH. MeTobl TeHETUKHU reTepOo3UroTa, JOMUHAHTHBIN MPU3HAK (TEH),
(TubGpUI0TIOTUYECKUH, IINTOT€HETUYECK U, pelriecCUBHbBIN NpU3HAK (TeH), YUCTast TUHUS,
MOJICKYJIIPHO- TeHeThuYeckuii). OCHOBHbBIE rubOpua. [lepeuucnars u XxapakTepu3oBaTh
reHeTu4ecKkue nousaTus. ['enetnueckas METO/Ibl TEHETUKH: TUOPUIOTOTUUECKHIA,
CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax LUTOT€HETUYECKUH, MOJIEKYJISIPHO-
CKpELIMBAaHUM. F€HETUYECKUI; TOMUHAHTHBIE U PELECCUBHbIC
Jemoncmpayuu: MPU3HAKU PACTEHUM U )KUBOTHBIX. [10s1b30BaTHCS
Topmpemuwr: I'. Mennens, T. Mopran, H. H. F€HETUYECKON TEPMUHOJIOTUEH W CUMBOJIMKOMN
Baswuinos, C. C. YerBepukos, H. B. TumodeeB- | mist 3anucu reHOTUIMHUYECKUX CXEMCKPEIIMBAHUS
Pecosckuii. Obopyodosanue: MOIEIb-
anmukanysi «MOHOTHOPUTHOE CKPEIIUBAHUCY,
repOapuii «I opox MoceBHOW»

6.2 | 3akOHOMEpPHOCTH 3aKOHOMEPHOCTH HACJIEIOBAHUSTIPU3HAKOB, PackpsiBaTh conepkaHue TEPMUHOBU TOHATUMA:
HaCJIEeI0BAHUS yctaHoBieHHble [. Menaenem. MoHOTHOpHIHOE | MOHOTHOPUAHOE CKpElInBaHue, (PEHOTUITUIECKIE
MPU3HAKOB. CKpelIuBaHue. 3aKOH eTMHO00pa3usi THOPUIOB | TPYIIIbI, THOPUIOTOTUIECKUNA METOI, YUCThIE
MonorubpuaHoe nepBoro nokoyieHus. [IpaBunofoMUHUPOBaHUS. | JIMHUHU, TOMUHAPOBAHHUE T€HOB(MOIHOE,
CKpeIlBaHHE 3aKoH paciieryieHus Mpu3HakoB. [ umnoresa HEIOJHOE), paclleryieHHe B TOTOMCTBE.

yucTOTHl ramer. [lonHoe u HenonHoe
JIOMUHHUPOBAHHUE.

Hemoncmpayuu:

Iopmpemur: I'. Menaens.

Tabruywt u cxemvi: «MOHOTUOPUAHOE
CKpEIIMBAHUE U €T0 [IUTOT€HETUYECKasiOCHOBAY,
«3aKOH pacIIENIEHUs U €ro HUTOTEHETHYECKas
OCHOBa», «3aKOH YHUCTOTHI FaMeT».
Obopyodosanue:

MOJIeTU-anIIuKauuu « MoHoruépuHoe
CKpelnBaHue», «HenomHoe ToMMHUpOBaHUEY,
repbapuii «I'opox moceBHOI»

OnuceiBaTh METOAUKY NpoBeeHus I'. Menaenem
OTIBITOB T10 U3YYCHHIO HACTIEAOBAHUS OJTHOM
napsl MPU3HAKOBY TOPOXa MOCEBHOTO.
PackpsiBath conepkaHue 3aKOHOB €MHOOOpa3us
ruOpHUI0B MEPBOTO MOKOJICHUS W 3aKOHA
pacmieruiennsi. OOBSACHITH TUIIOTE3Y YU CTOTHI
raMmert.3anuchiBaTh CXEMbl MOHOTHOPHIHOTO
CKpEIIUBaHMS, OOBSICHATH €0 IIUTOJIOTUUECKHE
OCHOBBI U pelIaTh FT€HETUYECKUE 3a]1a4 Ha
MOHOTHOPHUIHOE CKPEIIMBAHUE




6.3 | durubpuanoe Jluru6puiHoe cKpemMBanme. 3aKoH PackpeiBaTh  copepkaHHe TEPMHHOB U
CKpEIllMBaHUE. HE3aBHCHMOI'0 HacleZJ0BaHUS IPU3HAKOB. NOHATUI:  AUTHOpPHUIHOE  CKpEUIMBaHUE,
3aKOH HE3aBHCUMOT'O [{uToreneTnyeckre OCHOBBIIUTUOPUIHOTO aHanu3upymolee ckpenuBanue. ONUCHIBATH
HaCJIEJOBAHMUS CKpEIMBaHUA. AHAIU3UpYIOLIee CKpelMBanye. | onblTbl  [.  MeHaens 1o  HM3Y4EHHIO
MIPU3HAKOB Hcnonp3oBanne aHaIM3upyOUIETOCKPEIIMBAHUS | HACTEA0BAaHUS JIBYX MapIPU3HAKOB y ropoxa

JUISL OTIpeJIeJIEHUs] TEHOTHUIIA 0COOU. 1I0CEeBHOI0. PackppiBaTh copepkaHue 3aKOHa
Jemoncmpayuu: HE3aBUCUMOT0 HACJIEOBaHMsI  MPU3HAKOB.
Iopmpemeui: I'. Menpaens. Tabauysl u cxemol: [IpuMeHsATh MaTeMaTUYECKUHM pacuer ¢
«luruOpuaHoecKpenBanme, MTOMOIIBIO MeToaa MIEPEMHOKCHHS
«uronornueckre OCHOBbI JUTHOPHUIHOTO BEPOATHOCTEM M 3alMCh C  IOMOILBIO
CKPEILUBAHUS. (EeHOTUNINYECKUX PAJUKAIIOB pacCUICTICHUS
Obopydosanue.: MOJEIb- aNIIJIUKALUS NPU3HAKOB y TIOTOMKOB MO (EHOTHITY W
«luruOpuaHoe CKperBaHue» TeHOTHUITY. 3anuchiBaTh CXEMBI
JUTHOPUTHOTO  CKpEHIMBaHUs, OOBSCHATH
€ro IUTOJIOTMYECKHE OCHOBBI U peliaTh
IrEeHETUYECKUEe 3a/Jayd  Ha JuruOpuaHoe
CKpELIMBaHNE

6.4 | CueruieHHOe CueneHHoe HacienoBaHue npusHakoB.Pabora | PackpbiBaTh copepkaHre TEPMUHOB UITOHSATHIH:
HaCJIEI0BAHUE T. Moprasa no cuenjeHHOMY HaclI€JOBaHUIO CLIEIIJIEHHOE HaclIeJOBAaHUETIPU3HAKOB,
MPU3HAKOB reHoB. Hapyienue cuemnieHus reHoB B pEeKOMOUHALIMS T€HOB, TEHETUYECKUE KapThl

PE3YIbTATC KPOCCUHTOBEPA. XpOMOCOMHaSI

TCOPHUAHACTICACTBECHHOCTH. I'enetnueckue KapThbl.

Hemoncmpayuu: Ilopmpemor: T. Mopran.
Tabnuywl u cxemol: «Meiio3y, «I eHeTHIECKHE
KapThl PACTEHH,’KUBOTHBIX U YEJIOBEKay,
«B3anMoelicTBUE a/JIEILHEIX TCHOBY.
Obopyoosanue: Mukponpenapat «J{pozopuna»
(HopMma, MyTanuu (POPMBIKPBLILEB U OKPACKU
T€Na), MUKPOCKOII,MOJIEb-aIIINKALUS
«ITepekpéct xpoMocom».

Jlabopamopuwie u npakmuueckuepadomol:
JlabopaTtopHas padota Ne 5. «M3yuenue
pe3yabTaTOB MOHOTMOPUIHOTO M TUTUOPUIHOTO
CKpEeIIMBaHUs y AP030(pUiIbl Ha TOTOBBIX
MHUKPOITpenapaTax»

XpoMOcoM, Mopranuaa. Ha3siBaTh OCHOBHBIE
ITOJIOKEHUAXPOMOCOMHOM TEOpUU
HacieacTBeHHOCTH T. Moprana; packpbIBaTh
coaepxanue paboteiT. Moprana o
CLETIJIECHHOMY HACIEJOBaHUIO FT€HOB U MPUYHHBI
HapyIIEHUS CUIETICHUS MEXy TeHAMH.
3anuceIBaTh CXEMbl CKPEIIMBAHUS TIPU
CIIEIIJICHHOM HAacJIeJ0BaHUN, O0OBACHITE
MPUYMHBI PEKOMOUHAITMUTEHOB, OMPEIEIISTh
YHUCJIO TPYMI CIEIUICHHUS TEHOB; PEIIaTh
TFeHEeTUYECKME3a/1aui Ha CLEIICHHOE
HacJIeJOBaHHe




6.5

I'enernka moia.
Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX
C II0JIOM

I'enernka nosa. XpoMOCOMHOE ONpeIeIICHUE
rosia. AyToCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIE UTETEPOraMEeTHBIE OPTaHU3MBI.
HacnenoBanue npusHakoB, CUEIUICHHBIXC
MOJIOM.

Jemoncmpayuu:

Ilopmpemeur: I'. Mennens, T. Mopran,H.U.
Bapunos.

Tabnuywl u cxemol.: «I'eHeTHKA MOJIAY,
«3aKOHOMEPHOCTH HAcCJIeIOBAHUSI, CLIETIEHHOTO
¢ noJiom», «KapruoTumnsluenoBeka U >KUBOTHBIX)

PackpsiBaTh conepkaHre TEPMUHOB U NMOHSTHIA:
XPOMOCOMHBII Ha0Op, ayTOCOMBI, TTOJIOBHIE
XPOMOCOMBI, TOMOT'aMETHBIH MO,
reTeporaMeTHbIN 110J1, CLIETIIIEHHOE C TI0JI0M
HaCJIeJOBaHUETPU3HAKOB. OOBSICHITD
LIUTOJIOTUYECKUE OCHOBBI XPOMOCOMHOTO
MEXaHU3Ma ONPENENICHUAINONA Y Pa3INYHbIX
opranu3MoB. CpaBHMBaTh 3aKOHOMEPHOCTH
HacJe0BaHUS IPU3HAKOB, CLICTUICHHBIXU HE
CLEIUIEHHBIX crojioM. PemaTh reneTuueckue
3a/1a4d Ha HACJIEJI0BAHHE CLETUICHHBIX C IOJIOM
MIPU3HAKOB

6.6

MN3MeHYnBOCTE.
Henacnencrsennas
U3MEHYUBOCThH

HN3MenunBOCTh. BUJibl N3MEHUHUBOCTH:
HEHACJIEJACTBEHHAs U HacyeICcTBeHHas. Poib
Cpenbl B HEHACIIEICTBEHHOW U3MEHYMBOCTH.
XapakTepucTuka MoaAu(pUKAIIMOHHON
M3MEHYMBOCTH. BapuanmoHHslil psa u
BapuanuoHHaskpuBasi. Hopma peakuun
npusHaka. KonnmdecTBeHHbIC M KAU€CTBEHHBIC
MPU3HAKU MUX HOpMa peakuuu. CBONCTBa
MOAN(DUKAITUOHHONW U3MEHYUBOCTH.
Hemoncmpayuu:

Tabnuywl u cxemol: «BUIBI UI3MEHUUBOCTH,
«MoaudukamoHHas U3MEHYUBOCTDY.
Jlabopamopusie u npakmuyeckuepadomel:
JlaGoparopHas pabota Ne 6. «M3yuenue
MOANGUKAITMOHHOW U3MEHYHBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psi/1a ¥ BApUALIMOHHOMN KPUBOI»

PackpsIBaTh copepkaHue TEPMUHOB UITOHATHMN:
W3MEHYHBOCTb, HACJIC/ICTBEHHAsA H3MEHYHNBOCTD,
HCHACJICICTBCHHAS N3MCHUNBOCTD,
MoIu(pUKAIIMOHHAS U3MEHYHBOCTb,
BapHUAIlMOHHBIN PsJl, BApUAHTA, BapUALIMOHHAS
KpHBas, IPU3HAK, HOpMa PEaKIIMH,
KOJINYECTBEHHBIC U KAYECTBEHHBIE MMPU3HAKHU.
Knaccudunuposats BUAbI I3MEHYHUBOCTH U
BBISABIIATE MX OMOJIOTHYECKHE OCOOCHHOCTH.
[lepeuucnars cBoiicTBa MOAU(PHUKAITIOHHOMN
W3MEHYUBOCTU U OOBACHATH €€ 3HAUCHUE JJIS
OPraHU3MOB.

PazauuaTe KONMMYeCTBEHHBIC N KQUSCTBECHHBIC
MPU3HAKHU; CTPOUTH BapUALlMOHHBIN DAL,
BApHUAIMOHHYIO KPUBYIO, BBIUHUCIISITH CPEIHEE
3HAYEHUE MPU3HAKA




6.7

HacnencrtBennas
M3MEHYUBOCTD

HacnencreenHnasi, WM reHOTUIIMYECKAS
n3MeHuuBOCTh. KoMOMHATHBHAS N3MEHYUBOCTb.
Meii03 1 10I0BOI MPOIIECC — OCHOBA
KOMOMHATHUBHOW M3MEHYMBOCTUA. MyTalioHHas
n3MeHuuBocTh. Kitaccudukanus MyTanui:
IeHHbIE,XPOMOCOMHBIE, TEHOMHBIE. HacToTa 1
MPUYKHBI MyTanuii. MyTareHHbie (DaKTOPBHI.
3aKOH TOMOJIOTUYECKUX PSJIOB B
HacliegcTBeHHoM m3MeHunBoctyu H. U.
BasuiioBa. BHesnepHas HaciIeICTBEHHOCTh U
W3MEHYUBOCTb.

Jemoncmpayuu:

Hopmpemeur: T'. ne ®pu3s, H. 1. Bapunos.
Tabauywl u cxemol: «MyTarmoHHAS
W3MEHYUBOCTDY.

Obopydosanue: MUKPOCKOI, MUKpOIpenapar
«Jpo3oduna» (HopMma,MmyTanuu (GOpMbl KPbLIbEB
1 OKpacKa Teja); KOMHaTHbIE PacTEeHUS C
MECTPOMOKPACKON JINCTHEB.

Jlabopamopmuvie u npakmuyeckuepadomol:
JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y
Npo30¢ bl Ha TOTOBBIXMHUKpPOIIpenapaTax»

PackpeiBath coziepkaHre TEPMUHOB U MOHSTHI:
HACJIeICTBEHHAs U3MEHYUBOCTh, KOMOMHATHUBHAS
W3MEHYUBOCTh, MyTallUOHHAS! U3MEHYUBOCTb,
MYTaHT, MyTalluK: T€HHbIE, XPOMOCOMHBIE,
T€HOMHBIE; MMOJTUIUIOUINSA, AHEYIUIOUINUSA,
MyTareHbl. XapakTepu30BaTh HACIEACTBEHHYIO
U3MEHYMBOCThH; (HOPMYIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHOM
n3MmenuynBoctuH. M. BaBuiioBa U 00BACHATH €10
3HAYCHHUE JIJI1 OMOJIOTHH U CEIICKIIUH.
KnaccudunupoBats MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IIPUBOIUTHIIPUMEPHI
myTanuid. OOBACHATH MPUYUHBI BOSHUKHOBEHUS
MyTalui, posib (pakTOpOB-MyTareHoB.
CpaBHMBaTh BUIbl MYTAlUil; BBISBIATH
MIPUYUHBI HACTEACTBEHHON N3MEHUYNBOCTH,
HMCTOYHUKHN MYTareHOB B OKpY>KalOLIeH cpene
(xocBEHHO). XapaKTepHu30BaTh BHESJIEPHYIO
HACJICACTBEHHOCTh U U3MEHUNBOCTD




6.8 | 'eneTnka yenoBeka 1 I'eneruka yenoseka. Kapnotumnuenoseka. PackpriBaTh conepkaHue TEPMUHOB U IIOHSTHN:
OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: KApUOTHUII YEJIOBEKA, [IUTON€HETUYECKUN METO/,
reHeaJIOrnYeCKUi, OJIM3HELOBBIH, IeHEaJOTUYECKUI METOI, POJIOCIOBHBIE,
LMTOT€HETHYECKHUI, OMOXUMHYECKUH, OJIM3HEIOBBII METO/, HACJIeACTBEHHbIE 00JIC3HHU:
MOJIEKYJISIpHO-TeHeThYecKknii. COBpeMEHHOE (MOHOT€HHBIE, C HAaCJIeICTBEHHON
OIpe/ie/IEHUE TEHOTUIIA: IOJTHOTEHOMHOE IIPEPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE),
CEKBEHHPOBAHME, TCHOTUIIUPOBAHUE, B TOM MEAMKO-TEHETHYECKOCKOHCYIbTUPOBAHHE.
yucie ¢ nomoiusto I1[P-ananu3sa. [TepeuncasiTb 0COOEHHOCTH U3YUYECHUSI TEHETHKU
HacnencrBenHbie 3a00s1eBaHus YelOBEKa: 4eJI0BEKa; IPUBOJUTH IIPUMEPHI
reHHble 00J1e3HU, 00JIE3HUC HACIIECTBEHHON HACJIC/ICTBEHHBIX 0OJIE3HEH YeIoBeKa,
IIPEPACIIONIOKEHHOCTBI0, XPOMOCOMHBIE XapaKTepu30BaTh METOAbI UX NPOPHUIAKTUKY;
60se3Hu. ComaTHyecKue U reHepaTUBHbIE 000CHOBBIBAaTh 3HAYEHNE MEANKO-TEHETUUECKOTO
MyTtauuu. CtBonoBble KIeTKH. [IpuHIumsI KOHCYJIbTUPOBaHUs. BBISBIIATE U CPAaBHUBATD
310pOBOT0 00pa3a KU3HU, TUarHOCTUKH, MeX1y COOOM JOMUHAHTHBIE U PELIECCUBHbBIE
NpOGUIAKTUKY U JICUEHUS] TeHETUYECKUX npusHaknyesnoBeka. CocTaBiATh U
6ose3Hell. Menuko-reHeTuueckoe aHAJIM3UPOBATHPOAOCIOBHBIE YEIOBEKA
KOHCYJIbTUPOBaHUE. 3HAYCHUEMEIULIUMHCKON
TEHETHUKH B NMPEAOTBPAILEHUH U JICYEHUN
TeHEeTUYECKUX 3a00JIeBaHUIl YeTI0BeKa.

Jemoncmpayuu:
Tabruyer u cxemsr: «HacnenoBanue pesyc-
(baktopay, «I'eHeTrKa rpynnKpoBH».
Jlabopamopuvie u npakmuueckuepadomol:
[Ipaktuyeckas pabora Ne 2. «CocTaBneHue u
aHAJIN3 POJIOCIOBHBIXYEIOBEKAY

HToro gacoB o reme 16

Tema 7. Ceslekuusi OpraHu3MoB, OCHOBbI O0MOTEXHOJI0THH




7.1

Ceneknus Kak HayKau
nporecc

Cenexuus Kak Hayka U mpoliecc. 3apokIeHue
cenekuu u qomecrtukanus. Yuyenue H. H.
BasuioBa o nieHTpax MHOrooopasus u
MIPOUCXOKACHUS KYJIbTYPHBIX PACTCHUMN.
LleHTpbl MPOUCXOXKIEHUS TOMAITHUX KUBOTHBIX.
Coprt, nopoja, mramm.

Jemoncmpayuu:

Ilopmpemuwi: H. U. BaBunos. Tabauywvl u cxemvi:
kapta «LleHTphIMHOT000pa3us u
MIPOUCXOKACHUS KYJIbTYPHBIX PACTEHUI,
«[Topoas! JOMaNIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHuit». Obopyoosanue:
MYJISDKU TUI0I0B UKOPHEILIONOB TUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHUM; repoapuii
«CenbCKOX035HCTBEHHBIEPACTCHUS

PackpeiBaTh conepikaHue TEPMUHOBU ITOHSITHIA:
CeJIeKIHs, COPT, MOPO/Ia,IIITAMM, JIOMECTUKAIH,
WM OJIOMalIHUBaHKE, LIEHTPbI MHOT000pa3us U
MIPOUCXOKICHHS KYJIbTYPHBIX PAacCTCHUU U
’KUBOTHBIX, THOPUIN3ALINS, UCKYCCTBEHHBIH
ot0op. Ha3wiBaTh U cpaBHUBATH OCHOBHBICITAITHI
pa3Butus cenekiuu. Mznarate yuenune H. U.
BaBuiioBa o nieHTpax npoucxoxiaecHus
KYJIbTYPHBIXPACTECHHI; pa3Nu4aTh LEHTPHI Ha
KapTe MUPa, CBA3BIBATH UX MECTOIOJIOKEHHE C
ouaramM BO3HHKHOBEHHsI IPEBHEHILINX
nuBrIM3anuii. CpaBHUBATh cOpTa KYJIbTYPHBIX
pacTeHUid, OPOIbI JOMAIIHUX )KUBOTHBIX U HX
JTUKUX MpeaKoB. OLIEHUBATh POJIb CEICKIIUU B
obecre4eHny MpoJ0BOIBLCTBEHHOWOE30aCHOCTH
4eJI0BEYECTBA

7.2

MeTtoabl U
JIOCTHOKCHUS
CEIICKIINU
pacteHuiin
JKHBOTHBIX

CoBpeMeHHbIE METObI CeNeKIUU. MaccoBbIii 1
WHAUBHU1YaJIbHBIA OTOOPHIB CEJIEKIIMM PACTEHUM
1 KUBOTHBIX. OIIEHKA SKCTEephepa.
bnuskopoicTBeHHOE CKpeluBaHue —MHOPHUINHT.
Uucras nuaus. CKpeliuBaHUE YUCTHIX JIMHUMN.
I'eteposuc, nnu rubpuanas cuna.Hepoacteennoe
CKpemuBanue — ayropuaunr. OTnanéHHas
rubpuauzanusa u e€ycrnexu. McKkycCcTBeHHBIN
MyTareHe3 U MoJy4eHue MOJUILIION/IOB.
JlocTKeHHs CeNEeKITNU PaCTeHUM, )KUBOTHBIX U
MHUKPOOPTraHU3MOB.

Jemoncmpayuu:

Ilopmpemui: . B. Muuypun, I'. JI. Kapneuenko,
M. ®@. UBanoB. Tabauyst u cxemst: «OTHAICHHAS
rubpuamnsans», «Padore akagemukaM. .
WBanosay, «Ilommmmonausy.

ObopydosaHue: MYISKA TIOJJOB UKOPHETUIOAOB
TUKUX GOPM U KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopuwie u npakmuueckuepadomol:

PackpbiBaTh conepkaHre TEPMUHOB U TIOHSTHIA:
HCKYCCTBEHHBIN 0TOOpP, MaccoBbIi 0TOOD,
WHAUBUAYAIBHBIN 0TOOP, SKCTEPBED,
OJIN3KOPOJICTBEHHOE CKPEIIMBAHKE, YHCTASI
JIMHUSA, TE€TEPO3UC,HEPOJICTBEHHOE CKPEIIMBAHUE,
HCKYCCTBEHHBIM MyTareHes, MOJUTIIIOUIBI.
CpaBHuBaTh POpPMBI HCKYCCTBEHHOTO O0TOOpa
(MaccoBOro MUHIWBHUIYATHHOTO), BUIBI
ruOpuan3anuu (0IM3KOPOACTBEHHON U
OT/IAJIEHHOM ), CTIOCOOBI TTOJTYICHUS
MONUIIONA0B. [I[pUBOIUTE TpUMEpPHI
JIOCTHKEHUMCETIEKIIMU PACTEHU U JKUBOTHBIX




Dkckypcusi «OCHOBHBIE METOJIBI U JOCTHIKCHHUS
CEJICKLIUU PACTEHUM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLIUIO,IIJIEMEHHYIO (hepmy,
COPTOUCHIBITATENIbHBIA YYACTOK WJIU TEIIMYHOE
X035HCTBO)

7.3 | buorexHomorus 1 buoTexHonorusa kak oTpaciib NpOU3BOJICTBA. PackpeiBath coliepkaHne TEPMUHOB WUITOHATHIA:
KaK OoTpacib ['ennast uHx)eHepus. Jtarbl CO3/aHUS OMOTEXHOJIOTHS, KIIETOUHAS MH)KEHEPUs, TCHHAs
MPOU3BOJCTBA pekomOuHanTHOM JIHKM TpaHcreHHBIX WHXKEHEPUS, KIIOHUPOBAHUE, TPAHCTEHHbIC

opranu3moB. KierounasuHxeHepusl. oprauusmsel, 'MO (renernuecku
KierounbiekynbTypbl. MUKpPOKIOHAIBHOE MOAUGUIIUPOBAHHBIC OPTaHU3MBI).
pasMmHOKeHuepactenuii. Kinonupoanue XapakTepu30BaTh OMOTEXHOJIOTHUIO KaK OTPaCIh
BBICOKOIIPOJIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX | IPOU3BOJCTBA, OCHOBHBIE TIOCTHUKEHUS
OpPraHU3MOB. DKOJIOTMYECKUEH ITUUECKUE OMOTEXHOJIOTHH B 00J1aCTH MTPOMBIIIJICHHOCTH,
npo6iembl.] MO — reHeTH4ecKu CENIbCKOTO XO03sIiCTBau MeIUIUMHBI. [lepeuuncisathb
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI. U XapaKTePHU30BaTh OCHOBHBIE METObI U
Jemoncmpayuu: nocTkeHusiononmxenepun. O0CyKaathb
Tabnuywl u cxemor: «OOBEKTHI 9KOJIOTHICCKHIE U ITHUECKUE aCITeKThI
ouorexHonorumn», «Knerounsie HEKOTOPBIX MCCIEA0BaHUN B 001aCcTH
KYJBTYPbI U KJIOHUPOBAHUEY, OMOTEXHOJIOTHH (KJIOHUPOBAHUS,
«KoHCTpynpoBaHueu nepeHoc MCKYCCTBEHHOT'O OIJIOJIOTBOPEHMS,
TE€HOB,XPOMOCOM) HaIPaBJICHHOTO0 MU3MEHEHUsI TeHOMA M CO3/IaHUs
TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacos no teme

PesepBHoe Bpems 1

OBUIEE KOJIMYECTBO 68

YACOBTIO [TPOTPAMME




11 KJIACC

Ne HaumenoBanue Konungectso [IporpammHoOe coneprxkanue OCHOBHBIE BUJIbI IEATEIBHOCTU
n/m pa3zienoB U TEM 4acoB 00y4armuxcs
y4eOHOTro npeamera
Tema 1. JBosonHOHHAS OHOJIOTHSA
1.1 | DBomrouust ¥ METObICE 1 [Ipennocbuiku BOZHUKHOBEHUS SBOJIIOUMOHHOM | PackpbiBaTh conepkaHre TEPMUHOB UTIOHSATHIA:

HU3YyUYCHUA

TEOpUHU. DBOIIOIMOHHASTEOPHUS U €€ MECTO B
Oounonoruu. BiusHue 3BOMIONUOHHON TEOpUU Ha
pa3BUTHE OUMOJIOTUU U IPYTUX HAYK.
CBueTENbCTBA SBOIOIHH.
[TaneoHTONMOrMYECKHE: MTOCIEI0BATENILHOCTD
MOSIBJICHUS BUJIOBB MAJICOHTOJIOTUYECKON
JIETOIIUCH, NIEPEXO/IHBIE (DOPMBI.
buoreorpaduyeckue: cXoACTBO U paznuyue
¢dayH u (aop MaTepuKOB U OCTPOBOB.
OMOpPHOIIOTUYECKHE: CXOICTBAU Pa3IndHs
SMOPHOHOB Pa3HBIX BUOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYIMMEHTAPHbBIE OPTaHbl,
aTaBU3MbL. MOJIEKyISpHO-OMOXUMHYECKHE:
CXOJICTBO MEXaHU3MOB HACJIEJCTBEHHOCTH H
OCHOBHBIX METa0OIMUECKUX MyTeH Yy Bcex
JKUBBIXOPTaHU3MOB.

Hemoncmpayuu:

Ilopmpempui: K. JIunnei, XK. b. Jlamapxk, Y.
Hapsun, B. O. Kopanesckuii, K. M. bap, 3.
['exkenb, @. Mromnep. Tabauyst u cxemoi:
«Pa3BuTHE OPraHUYEeCcKOro Mupa Ha 3emiey,
penbedHbIe TaOIUIIBI «3apO BN TO3BOHOYHBIX
JKUBOTHBIX», KAPXEONTEPUKC.

Obopyoosanue: buoreorpaduueckasikaptTa MUpa;

IBOJTIOLIUS, TTEPEXOTHbIE (HOPMBI,
@HHOFCHCTI/I‘IGCKI/IC pAabl, BUABI-OHACMUKH,
BUJIBI-PEJTUKTBI, 3aKOH 3apO/IBIIIIEBOI0 CXO/ICTBA,
OMOTeHETUYECKHUI 3aKOH, TOMOJIOTUYHBIC U
AHAJIOTUYHBIC OPraHbl, PyAUMEHTAPHbIE OPraHBbl,
araBu3Mbl. [lepeunciiaTh OCHOBHBIC ATAITBI
pa3BHTHHBBOJIIOHHOHHOﬁ TCOpHHU.
XapakTepr30BaTh CBUACTEILCTBA IBOJIIOIIUH:
MAJICOHTOJIOTHYECKHE, Onoreorpaguieckue,
IMOPHOJIOTHYECKUE, CPABHUTEIHHO-
AHATOMHUYCCKUEC, MOJICKYJISIPHO- OMOXUMUYECKUE.
[TpuBOAUTE IPUMEPHI TIEPEXOAHBIX (HOPM
OpraHu3MoOB, (UIOT€HETUYECKUXPSAIOB.
[TpuBOAUTH (POPMYIIMPOBKH 3aKOHOB
OMOTEHETHYECKOTO M 3apOJIbIIICBOrOCX0/ICTBA




KoJuteKusg «@DOpMBI COXPaHHOCTH HMCKOIAEMBIX
JKUBOTHBIX UPACTCHUIN»; BIIAYKHBIE IIPEMapaThl
«Pa3BuTue HacekoMoro», «Pa3BuTHe JIATYIIKU»

1.2

Hcropus pazsurus
IIPEJCTaBICHUN 00
9BOJIIOLUH

OpomononHas teopus Y. Jlapsuna.
[IpeanocbuIKM BO3HUKHOBEHHUS 1TapBUHU3MA.
JBIKyIIME CUITBI BOJIIOIIMU BUJIOB 11O
JapBuny (M30bITOYHOE Pa3MHOXKEHUE ITPU
OTrpaHMUYEHHOCTH PECYPCOB,HEOTIPEACTIEHHAS
M3MEHYUBOCTb,00ph0a 3a CyIecTBOBaHUE,
€CTEeCTBEHHBII 0TOOp). CHHTETHYECKAs TEOPHUS
sBomtonnu (CTD) u e€ OCHOBHBIE MOJOKEHUSI.
Hemoncmpayuu:

Tlopmpemuwi: K. JIunneit, K. b. Jlamapk,U.
JapBuH.

Tabauyst u cxemor: «llomynsauuny», «Kapra-
cxeMa Mapuipyta myremectsusaY. lapsunay,
«Dopmbl 60PHOBI 32 CYIIIECTBOBAHUEY,
«EcTecTBeHHBIHOTOODPY, « MHOT0O0Opa3ne COpTOB
pacteHuii», «MHOroobpasue mopoa >KUBOTHBIX»

PackpbiBath  cojepkaHue TEPMHHOB U
MMOHATHH: CHCTEMAaTHKa, €CTCCTBEHHBIM M
UCKYCCTBEHHBIH OTOOp. XapakTepu3oBaTh
OCHOBHEIC SBOJIIOIHOHHEBIC HAeH,
KOHIICTILIMK U T€OPHUM; CPAaBHUBATH B3IJISbI
Ha Bux u »Bomouumioo K. Jluawes, JXK.b.
Jlamapka, Y. [lapBuna. OueHuBaTh BKJIAJ
JluHHess B  pa3BUTHE CHUCTEMATHKU W
00BACHATH MIPUHITUTIBI OuHApHOU
HOMEHKJIATypBhl. XapakTepru3oBaTh
COJICpKAaHUE W 3HAYECHHE HBOJIIOIMOHHON
koHnenuuu K. b. Jlamapka. OneHuBaTh

€CTECTBEHHO-HAy4YHbIE 51 COLIMAJIBHO-
SKOHOMUYECKHUE MPEANOCHUIKU
BO3HUKHOBEHHS 3BOJIIOLMOHHON Teopun Y.
JapBuHa. PackpsiBathb coJiepaHue
JBOMIOLIMOHHON  Teopun Y.  JlapBuHa;
CpaBHUBATh HEOIPENEIEHHYIO u
OIPENEIEHHYIO W3MEHYMBOCTb,

€CTECTBEHHbIII M HCKYCCTBEHHBIH OTOOp,
dopMbl  OOpHOBI 32 CYILIECTBOBAaHHE.
OnuchiBaTh  TOJIOKEHUS]  CUHTETHYECKOM
teopun 3Bosouun (CTD) um 00BACHATH €€
3Ha4YeHue JyIst OMOJIOruU




1.3

Bun: xpurepun n
CTPYKTYpa.

[Nomynsanus kak Kak
3JeMEHTapHas eIMHUIA
BUJA

MuxkposBosmtouus. [Tonynsinusa kakeAMHULIaBUIA
1 3BOJIIOIUU.

Hemoncmpayuu:

Tabauywvt u cxemvr: «lomynsuuny,
«MyTanoHHas U3MEHYUBOCTHY.
Obopyodosanue: MUKPOCKOI, MUKpOIIpenapar
«/Ipo3oduna» (Hopma, MyTauu GOpMbI
KPBUIBLEB U OKPACKH TeJIa), MOJCIIb-alTUTHKAIIS
«IIepekpéct XxpoMocoM».

Jlabopamopnuvie u npakmuyeckuepadomol:
JlaboparopHuas pabora Ne 1. «CpaBHeHHe
BUJIOB 110 MOP(OJIOTHYECKOMYKPUTEPHIO)

PackpeiBath comepkaHue TEPMUHOB Y OHSTUM:
MUKpPOABOJIIOLMS, BUJ, KPUTEPUU BHJIA, apeal,
MOMYJIALNSA, TeHOPOH, MyTalli, KOMOWHAIUU
IeHOB. XapakTEepU30BaTh BHUJI KaK OCHOBHYIO
CHUCTEMAaTUYECKYI0 EIMHMIy M LEJIOCTHYIO
OMOJIOTHYECKYIO0 CHUCTEMY. BhIIENsITh KpUTEpUH
Buna (Mopdojoruveckuii, (U3HOJOTHUECKUH,
OMOXMMUYCCKUHA, TCHETUYCCKUI,
HKOJIOTMUYECKUH, Teorpaduyeckuil) U MpUMEHSTh
KPUTEPUU [IJIi ONMUCAHUSA KOHKPETHBIX BHJIOB.
Xapaktepus3oBaTh MONYJISALINIO KaK
CTPYKTYPHYIOCMHHUIY BHUJA W  OSBOJIOLHU.
OnuceiBaTh  NONYJSALIMIO 1O OCHOBHBIM
MOKAa3aTeJIsIM: COCTaB, CTPYKTypa

14

JIBroKyue cuibl
(3memeHTapHbIe
(hakTOpBI) SBOTIOLIUU

JBuxymue cuibl (pakTOphl)IBOIIOLUH BUIOB
B IIpupoje. MyTanMoHHBIN nIpoLece U
KOMOHMHATUBHAsI U3MEHYHUBOCTb.
[TomysIIMOHHBIC BOJHBIA Apei( TEHOB.
W3onsauust 1 mMurpauus.

Hemoncmpayuu:

Tabauysr u cxemol.: «JIBUXKYIIAE CUITBI
IBOJIFOLIAN

PackpeiBath conep:kaHue TEPMUHOB U IOHATHIM:
KOMOMHATHBHAsI U3MEHUYNBOCTb, MyTallUH,
MyTalFOHHBIAIIPOLIECC, MOMYJIALUOHHbIE
BOJIHBL, Ipeii() TeHOB, WM30JIALUS, MATPAIUH.
XapakTepHu30BaTh JIEMEHTApHbIE (PAKTOPBI
SBOJIFOLIMN: MYTaIllMOHHBIAIIPOLECC,
KOMOWHATHBHAs1 U3MEHUYUBOCTD,
MOMYJISIIIMOHHBIE BOJIHBL, IpE( reHoB,
W30JISILMSL, MUTpALUs.

YcraHaBiMBaTh IPUYUHHO- CJIEICTBEHHBIE
CBS3M MEXIY MEXaHN3MOM M PE3YJIbTaTOM
JENCTBUSABIKYIINUX CUJ (3JIEMEHTapHbIX
(bakTOpOB) SBOJIIOLIUU




1.5

EcrecTBenHnbIii 0TOOpH
ero ¢Gopmsl

EcTtecTBeHHBIN 0TOOpP — HAMPABIIAIOIIHI
(bakTop IBOIIOLUU.

@DopMBI €CTECTBEHHOTO 0TOOpA.
Hemoncmpayuu:

Tabauywl u cxemwvl: «EcTeCTBEHHBINH 0TOOPY,
«bopnba 3a cyiiecTBOBaHUE»

PackpeiBath coniepkaHre TEPMUHOB U MTOHATHIA:
€CTECTBEHHBII 0TOOp, OOphOa3a CyleCTBOBAHHE.
OnuceiBaTh  MEXaHU3M  JIEUCTBUSA
€CTECTBEHHOTO 0TOOpa.

Xapaktepu3oBath  (OPMBI  €CTECTBEHHOTO
orOopa  (ABWXKyWUH,  CTaOWIM3UPYIOLIMM,
JTU3PYITUBHBIN) U CPAaBHUBATH UX MEXYCOOOH.
XapakTepu3oBath OOpHOY 3a CYIIECTBOBAHHE H
CpaBHUBATh e BUJIBI (MexBHIOBAs,
BHYTPHUBHJI0BasA, O0pb0a ¢ HEOIaronpusATHHIMH
(hakTOpaMu BHEIITHEH CPEJIbI)

1.6

Pe3ynbTaTel 3BOIIOIMN:

MIPUCIIOCOOJIEHHOCTh
OpraHu3MOB 1
BHUJI000pa3oBaHue

[Tprcnioco0aeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT
sBomtonu. [Ipumepsinpucnocobnenuit y
OpraHU3MOB.

Apomopdo3bl U nanoaaantanuu.Bug u
BUJ1000pa3oBaHue.

Kputepuu Buga. OcHoBHBIE (hOPMBI
BUI000pa30BaHus: reorpadudeckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauyst u cxemol:

«I[Iprcnoco0aeHHOCTh OPraHU3MOBY,
«["eorpaguueckoe B1u1000pazoBaHue»,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.
Obopyoosanue:

kosutekuus «IIpumepsl 3aIUTHBIX
IPUCHIOCOOTIEHUH Y )KUBOTHBIX», KOJUIEKLIUS
HACEKOMBIX C Pa3IMYHbBIMUTHIIAMU OKPAaCKHU;
Ha0Op IUIO/IOB U CEMSIH.

Jlabopamopnsie u npakmuyeckuepadbomul:
Jlaboparopnas padota Ne 2. «Onucanue
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepa»

PackpsIBaTh conepxaHue TEPMUHOB UIIOHSATHI:
IPUCTIOCOOJIEHHOCTb, TOKPOBUTEILCTBEHHAS U
IIpeloCTeperarolas OKpacka, MaCKUpOBKa,
BUJ000pa30BaHUE.

OnuceiBaTh MEXaHW3M BO3ZHUKHOBEHUS
IPUCIIOCOOTIEHUH Y OPraHU3MOB.

BbisBAsATE 1O H300pa)K€HUSIM, HA JKUBBIX H
(UKCUPOBaHHBIX Ipenaparax IIPUMEPBI
MPUCIIOCOOJIEHHOCTH PACTeHUH U JKUBOTHBIX K
YCIOBUSM  Cpelbl  OOWTaHMs, JOKa3bIBaTh
OTHOCUTEJIbHYIO 11e1€c000pa3HOCTh
IPUCIIOCOOTIEHUH.

XapakTepu3oBaTh CIOCOOBI 1 MEXaHU3MBbI
BU000pa30BaHUs; ONUCHIBATh U CPAaBHUBATh
OCHOBHbIE

(OopMBI KOJIOTMUYECKOT0 U reorpaduyeckoro
BH1000pa30BaHUS




1.7 | HampamieHus v myTH 2 MakposBostonusi. @opMbl IBOTIOLHH: PackpeiBath comepkaHre TEPMUHOB M TTOHSITUI:
MaKpO3BOIIOIIUU dunernyueckas, IMBEPreHTHAsI, KOHBEPTCHTHAs, | MaKpO3BOIIONHS, (priioreHe3,0M0IornuecKuit

napauienbHas. HeoOpaTuMocCTh IBOJIOIUH. nporpecc u perpecc, apoMopdos,
[TpoucxoxaeHne OT HeCHeUATN3UPOBAHHBIX UMOAIaINTaIMs, 001as AereHepanus,
npenkoB. [Iporpeccupytonias crienuanu3anys. | aganTUBHAS pajuanus. XapakTepu30BaTh GOPMbI
AnanTuBHAs paauaius. ABOJIIONIMHU. BEISBISITE apoMopdo3bl U
Jemoncmpayuu: UIMO0AIaNTAIlMN YPACTCHUIH M KHUBOTHBIX.
Tlopmpemuwi: A. H. CeBep1ioB. CpaBHUBATh OMOJOTHYECKHI TPOTPECC U
Tabauywl u cxemol: «KApoMophO3bI», OunoJIorHYecKuii perpecc, apoMopdo3,
«Mmnoananrtamumny, «O0masaereHepams. UAM0AIaNTALMIO U OOIIYIO JIETeHEePaIIo.
Obopyoosanue: moaens «OCHOBHBIC BBISIBIIATE B3aUMOCBSI3H MEXTY TyTIMUU
HATPABIICHUS 3BOJIOIUNY; 00BEMHASIMO/IEITH HAIPABIICHUSIMHU IBOJIIOIUHN Y PACTCHUH U
«CTpoeHHue roJOBHOTO MO3Tall03BOHOYHBIX) YKUBOTHBIX

Htoro gacoB no reme 18

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE )KM3HU Ha 3emJie




2.1

Uctopus xu3nu Ha 3emie
U METOJIbIEE U3YUECHHUS.
['unoressl
MIPOUCXOXKICHUS )KU3HU
Ha 3emie

JloHay4yHble TpEACTABICHUS O 3aPOXKICHUU
*Ku3HU. HayuHble Tunore3sl BOBHUKHOBEHUS
JKU3HU Ha 3emJyie: aOMOTeHe3 UIaHCIIePMHUsL.
Xumuueckas dBOJIIOIMS. AOMOTEHHBII CHHTE3
OPraHMYECKUXBEIIECTB N3HEOPTaHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKICHUE
XHMHYECKOU dBOONMH. HadanbpHbIe 3Tambl
ouostornueckoit aBomtonuu. I 'unoreza PHK-
mupa. DopmupoBaHue MEMOPAHHBIX CTPYKTYpH
BO3HUKHOBEHHUE MPOTOKIIETKH. [lepBhie KiIeTKH 1
ux 3BoJiroIMsA. DOpMUPOBAaHUE OCHOBHBIX FPYIIIT
JKUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemeoi.

®. Penu, JI. [Tactep, C. Mumiep,A. 1. Onapum,
I'. FOpu.

Tabauyvt u cxemol: «Bo3nnkHOBeHNECOTHEYHOM
CUCTEMBbI», «Pa3BUTHE OPraHUYECKOTO MUPAY,
«PacTurenbHas KieTkay, <« KUBOTHASIKIIETKA,
«IIpokapuoTnyeckas KJIETKa»

PackpeiBath comepkaHre TEPMUHOB UTTOHSATHIA:
KpearroHu3M, abuoreHe3, BUTAIN3M,
naHcnepMus, OMomnod3, KoarepBarsl,
pOOUOHTHI, CUMOUOTeHe3. XapaKTepru30BaTh
METO/IbI U3YyYEHHS] HCTOPHUUECKOTO MPOLLIOT0
3emun. [lepeyucisiTh OCHOBHBIE ATAIIBI
XUMHUYECKON HOMOJIOTMYECKOM SBOTIOIUH.
W3narate copepxaHue TUIIOTE3 U TEOpUit
BO3HUKHOBEHUS KU3HU Ha 3emiie
(KpeallnoHM3Ma, CaMOIIPOU3BOJIBHOTO
3apOKIEHUS (CIIOHTAHHOTO), TAHCIIEPMHUH,
runore3bl PHK-Mupa). OnucsiBath
skcnepuMenTtsl C. Munepau I'. FOpu no
MIOJIYYEHUIO OPraHUYECKUXBEIECTB U3
HEOPraHMYECKUX MyTEM aOMOTeHHOT'O CUHTE3a




2.2

OCHOBHBIE 3TaIbI
SBOJIIOLUU
OpraHUYECKOTO MUpaHa
3emuiie, pa3BUTHE )XKU3HU
10 3paM U MepruoIam

PazBuTue %u3HU Ha 3eMJie IO ApaM UIMEPUOIaM.
Karapxeit. Apxelickasi u IpoTepO30MCKast IPHI.
[Taneo3oiickasapa u e€ mepuobl: KEMOPUICKUH,
OPJOBUKCKHIA, CLIIYPUUCKHUI, IEBOHCKHIA,
KaMEHHOYTOJIbHBIN, lIepMCcKuii. Me3o30lickas spa
U €€ NIepUOABbL: TPUACOBBIM, FOPCKUM, MEJIOBOM.
Kaiino3zoiickast apa u e€ nepuo/ibl:najieoreHOBbIMH,
HEOT'€HOBBIN, aHTPOIIOI'€HOBBIN.
XapakTepucTHUKa KJIMMaTa U T€0J0THYECKUX
npoiieccoB. OCHOBHBIEATAIBI HBOJIIOIIUN
PaCTUTENBHOTO U )KUBOTHOTO MUPA.
Apomopdo3bl y paCTeHUH U )KUBOTHBIX.
[losiBneHue,paciBET U BBIMUPAHUE TPYII KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemwl: «Pa3BUTHE OPraHUYECKOTO
MHUPa», TEOXPOHOJIOTHYECKas TAOIUIIA;
KosuteKus «DopMbl COXPaHHOCTH HUCKOIIAEMBIX
JKUBOTHBIX U PaCTEHUI».

Jlabopamopnvie u npakmuueckue padomoi:
[Tpaktuueckas padora Ne 1. «M3yuenune
MCKOIAEMbIX OCTAaTKOB PacTEHUN U

JKUBOTHBIX B KOJUIEKLHMSX». DKCKYpPCHUS
«OBOJIIOLIMS OPraHUYECKOTO MHUpa Ha 3emiie»

(B ecTeCTBEHHO- HAyYHBIH WIIN

KpaeBeAuecKuil My3eil)

PackpriBath conepkaHue TEPMUHOB UITOHSITUI:
90H, 3pa, Iepro, apoMopho3bl, UIUOA AT TAIIHH.
3HaTh MOCJIEA0BATEILHOCTh JOHOB:KaTapXeil,
apxei, mpotepo3oi, haHepo30l; Ip: apxeickas,
MPOTEPO30MCKas, Mae0301MCKasi, ME3030MCKas,
KaifHO30MCKas; MePUOI0B: KEMOPHIICKHIA,
OPJOBUKCKUM, CUITYPUHUCKUM, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHMI, TPUACOBBIH,
FOPCKHU, MEITOBOM,1aJIEOr€HOBBI U HEOTCHOBBIH,
AHTPOIIOI€HOBBIA. XapaKTepU30BaTh OCHOBHBIE
COOBITHSB PA3BUTHUU OPraHUYECKOTO MHUPa 110
pam U IePHOJIaM T'€OJIOTUUECKONUCTOPHH;
ATallbl Pa3BUTHUS PACTUTEIBLHOIO U JKUBOTHOTO
Mupa. Beiienuts riaBHabie apoMopdo3bl
pacTeHui 1 KUBOTHBIX. CpaBHUBATh MEXKAY
c000M MpeACTaBUTENCH CUCTEMAaTHYECKUX TPYIII
OpPraHU3MOB, BBISBIIATH YEPTHIYCIOKHEHUS U
MIPUCIIOCOOJIEHHOCTH K YCJIOBUSM >KH3HU

2.3

CoBpeMeHHas
cucreMa
OpPraHUYECKOTO
MUpa

Cucrema OpraHm4eckoro Mupa Kak oTpaxeHue
9BONTIOIMU. OCHOBHBIE CUCTEMATHYECKHE
TPYIIBl OPraHU3MOB.

Hemoncmpayuu:

Tabauyst u cxemwvr: «CoBpeMEHHasICHCTEMA
OPTraHUYECKOTO MHUPa

PackpbIBaTh cojiepKaHue TEPMUHOB M IMOHATHIMA:
CUCTEMAaTHKa, UICKYCCTBEHHAs! UECTECTBEHHAs
KJaccuukanus, OMHapHassHOMEHKJIIATypa,
MIPUHIIMIT HEPAPXUUYHOCTU. XapaKTeprU30BaTh
COBPEMEHHYIO CCTEMY OPraHMYeCKOro MHpa




2.4 | DBoronus yeaoBeKa DBOJIOLMS YeJIOBEKA. AHTPOIOJIOTUs Kak HayKa. | PackpbIBaTh coep;KaHEe TEPMUHOB U TTOHSTUI:
(aHTpOTIOTCHE3) Pa3Butre mnpencraBieHUM 0 MPOUCXOKICHUN AHTPOIIOJIOTHSI, AaHTPOIOT€HE3,YETI0BEK
yenoBeka. MeToIbIn3yueHusl aHTPOIoreHe3a. pasymubIii(HOMo sapiens), npsamMoxoxacHue,
CxojzcTBa Upa3 Uy YEIIOBEKA U )KUBOTHBIX. BTOpasi CUTHaNIbHAs cucTteMa. [lepeuncnsarhb
CucremaTuieckoe MoJI0KEHUE YeIOBeKa. 3aJlauM aHTPOTOJIOTHH,3TAIbl CTAHOBJICHUS U
Jemoncmpayuu: Pa3BUTHS MIPEACTABICHUM O TPOUCXO0XKICHUN
Ilopmpemeui: Y. JlapBun. Tabauywl u cxemoi: yesoBeka. M3narate OCHOBHBIE MOJIOKEHUS
«CpaBHCHHEAHATOMHYECKHUX Y€PT CTPOCHUS teopun Y. JlapBuHa, KPUTUYECKU OLICHUBATH
YeJI0BeKa U YeI0BEKOOOPA3HbBIX 00€3bsSHY. HEHAy4YHYI0 UH()OPMALIHIO O TPOUCXOKACHUN
Obopyoosanue: CIETIKU W NU300paKEHUS YeJIOBEKA. 3HATh CUCTEMATHUUECKOE MOJIOKEHUE
KaMEHHBIX OpYyIUi EePBOOBITHOTO YEIIOBEKA: Bu1a HOMO sapiens, mepeuncisaTh ero
KaMHHU-4OMEephl, pyomia, ckpebia MOpP(OJIOr0-aHATOMHYECKUE TIPU3HAKUPA3HOTO
YpOBHS (THUII, KJIacC, OTPSIL U [1p.).
YcraHaBIMBaTh 4€PTHI CXOJICTBA U
pa3anuuiiyenioBeKa u )KUBOTHBIX. OOBACHATH U
OIICHUBATh 3HAUYCHUE HAYYHBIX 3HAHHUH O
MIPOUCXOXKACHUN YeTIOBEKa /Il TOHUMAaHUs
MECTa U POJIM YEJIOBEKa B MPHUPOJE
2.5 | JIBuxymiue cuibl JBuxymiue cuibl (pakTopbl) aHTPOIIOTeHE3a. PackpeiBaTh conmepikaHne TEPMUHOB UITOHSITHIA:

(paxTopsr)
aHTpoIIoreHe3a

HacencTBeHHas N3MEHYMBOCTD U €CTECTBEHHBIH
0160p.O011IeCTBEHHBIN 00pa3 )KU3HH,
W3TOTOBJICHHUE OPYAHNA TPY/a, MBIIIICHUE, PEUb.
Hemoncmpayuu:

Tabauywl u cxemwvl: «CpaBHEHHE aHATOMUYECKUX
YepT CTPOSHUS YeIOBEKaH YEIIOBEKOOOPa3HBIX
00e3bs1H», «OCHOBHBIE MecTa
MAJICOHTOJIOTUIECKUXHAXOJIOK
MIPEIKOBCOBPEMEHHOTO YETIOBEKAY).
Oo6opynoBanue: Mynspku «I[IpoucxoxaeHue

4yeJIoBeKa (TaJ€OHTOJIOTHIECKHIE HAXOIKH )

(bakTOpBI aHTPOIIOTEHE3a, TPYIIIIOBOE
COTPYAHUYECTBO, PEUb, OPYAUNHAS
JeSITeTHHOCTD, MOTUMOP(H3M. XapaKTepH30BaTh
JBIDKYILHE CHIIBI((haKTOphl) aHTPOIIOTEHE3A:
OMOJIOTHYECKHE U COIMATbHBIe, CPABHUBATh UX
MeXy coOoi




2.6 | OcHOBHbIE CTaANH 1 OcCHOBHBIE CTaJIUU U BETBU 3BOJIOLUU PackpeiBaTh conep)kaHue TEPMUHOB U

SBOJTIOLIMU YEJIOBEKa YeJIOBEKa: aBCTPAJIONUTEKH, YernoBek MOHSITUI: aBCTPAJIONUTEK, YEJIOBEK YMEIIBIi,
yMednbii, Yenosek npsamoxoasaimuid, YenoBek YeJI0OBEK MPSIMOXOISIIINI, HeaHIepTaell,
HEAHIEPTAIbCKHM, Uen0BEK pa3yMHbIN KPOMaHbOHEL, HEOJIUTUIECKAs PEBOJIOLMS,
CcOBpeMeHHOro Tura. Haxoaku uckomnaeMbix MEepBOOBITHOE UCKYCCTBO. XapaKTepU30BaTh
OCTaHKOB, BpEMsI CYIIIECTBOBaHUs, 00JIaCTh Y CPaBHHUBATh MEXTyC000i OCHOBHBIC
pacnpocTpaHeHus, 00bEM rOJIOBHOIOMO3T'a, CTa/IMU SBOJIIOIIMH YEJIOBEKA:
00pa3 XKU3HU, OpyAHUsl. XPOHOJIOTHYECKUI BO3PACT, apeall
Jemoncmpayuu: pacnpocTpaHeHus, 00bEM FOJIOBHOIO MO3Ta,
Tabauywvl u cxemvi: «OCHOBHBIE MECTa 00pa3 XU3HH U OpYyIus Tpyaa
MAJICOHTOJOTUYECKUX HAXOI0K IPEIKOB
COBPEMEHHOTO YeJIoBeKay, «JIpeBHeime
moany, «/pesaue moauy, «llepBbie
COBpEMEHHBIC JTIT0I».O00pyI0BaHUE:
mynsixu «lIpoucxoxaenne yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, TUTEKAHTPOIIA,
HEaHJIepTalIblia, KP)OMAHbOHIIA); CICTTKUUIU
M300paKeHUs] KAMEHHBIX OpYIU
MEePBOOBITHOTO YEIOBEKA: KAMHU-YOITIEPHI,
pyOuna, ckpedia

2.7 | YenoBedeckue pacsl U 1 Yenoseueckue packl. OCHOBHBIE OOINBIITNE pachl: | PackpbiBaTh co/lepkaHne TEPMHHOBU MOHSATHI:

MIPUPOJIHBIC a/lalITallUN eBporieou IHas (€Bpas3uiickas), Herpo- packl, pacoreHes, Colua-I1apBUHU3M, PACH3M,

YeloBeKa aBcTpanonIHas (IKBaTOpUATbHAS), MeTucanus. XapakTepu3oBaTh U CPaBHUBATH
MOHTOJION/IHAS (a3UaTCKO-aMEPHKAHCKas ). MIPEICTaBUTENICH YETIOBEUECKUX Pac, PACKPHIBATh
YepTsl MpUCTIOCOOICHHOCTH MpPECTaBUTENEH MPUYUHBI U MEXAHU3MBI pacoreHesa,
YEeJIOBEUECKHUX pac K YCIOBHSIM CYIIECTBOBAHUS. | IEPEUUCIISATh U IPUBOJAUTH MPUMEPHI
EnnncTBOouenoBeueckux pac. Kputuka MPHUCTIOCOOTICHHOCTH Y€JIOBEKaK yCIOBHIM
COIIMAIFHOTO JIAPBUHHU3MA U pacu3Ma. Cpeibl, IPUMEPHI TPUCTTIOCOOUTETHHOTO 3HAYCHU S
Jemoncmpayuu: PacoBBIXIIPU3HAKOB. JlOKa3bIBaTh €UHCTBO BUA
Tabauywl u cxemol: «<YenoBedecKuepachn Homo sapiens, HayuHy0 HECOCTOSITEIbHOCTh

PAcoBBIX TEOPUH,HUJIeH COLUAIBHOIO JAPBUHU3MY
U pacu3Ma
Wroro yacos no reme 18




Tema 3. OpranusmMsl 1 OKpy:Kaouias cpeaa

3.1 | Dkosorust Kak Hayka 1 OKoJorusl Kak Hayka. 3aJauly pas3zeiibl PackpsIBaTh cofep:kaHue TEPMUHOB UIIOHSTHIA:
9KOJIOTUH. METO/1bl 3KOJIOTHYECKUX 9KOJIOT U, TI0JIEBbIE HAOIIOCHHUS,
U CCIJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHHUE | SKCIIEPUMEHTBI, MOHUTOPUHI OKpPY KaroIlen
COBPEMEHHOI'0 4E€JIOBEKA. Cpelibl, MOJIEIMPOBAHUE, SKOIOTUYECKOE
JHemoncmpauuu: Illopmpemoi: A. I'ym60mbaT,K.| MupoBo33penue. [lepeuncnsats 3a1a4u 9KOJIOTHH,
@. Pynbe, 3. ['exkens. e€ pa3zielibl UCBSI3U C JAPYTMMU HayKamu.
Tabauysr u cxemol: xapta «IIpupoHbIe 30HBI XapakTepu30BaTh METO/bI IKOJOTHYECKUX
Semuan» HUCCIENOBaHUN

3.2 | Cpensl oOuTanus u 1 Cpenpl 0OMTaHUsI OPraHU3MOB: BOJIHAs,Ha3eMHO- | PackpbiBaTh cojiepkaHne TEPMUHOBU TTOHATHI:

IKOJIOTHYECKHUE
(bakTopsI

BO3/yIIIHAs, IOYBEHHAsI, BHYTPHU-
OpraHu3MeHHas. DKOJIOrHyecKue pakTopsl.
Knaccudukanus skoiaoruueckux pakTopos:
abnoTu4ecKue, OMOTUYECKHEN aHTPOIOTEHHBIE.
JeiicTBre sKo0OrHYecKuX (PakTOpoBHA
OpraHU3MBI.

Hemoncmpayuu:

Tabauywvl u cxemvi: «Cpeapl 0OUTaHUS
OpTaHU3MOBY

cpena oOuTaHusl, SKOJIOrHuecKrue GaKkTopsl,
OMOJIOrMYECKUI ONTUMYM, OTPAaHUYUBAIOLIUI
(mumuTHpyroMii) hakTop. XapakTepus3oBaThb
YCIIOBHS CPETOOUTAHHS OPTaHU3MOB;
KJIacCU(UIIUPOBATH U XapaKTePU30BaTh
9KOJIOTHYECKHE (DaKTOPhI: abNOTHYECKHE,
OouoTuveckre u aHTpornoreHHbie. ONMUCHIBAaTh
JIeCTBHE SKOJIOTHYECKUX (PaKTOPOB Ha
OpraHu3Mbl. XapaKTepru30BaTh 0COOEHHOCTH
CTPOCHUS U KU3HEACIATEIHbHOCTH PACTEHUH 1
JKUBOTHBIX Pa3HbIX cpeloOUTaHUs




3.3 | Abuoruyeckue AOuoTtudeckue (HaKToOphl: CBET,TEMIIEpaTypa, PackppiBaTh conmepikaHie TEPMUHOB UITOHSITHIA:
(bakTopsI BiakHOCTh. PoTonepuoausm. [Ipucnocobnenns | abnotudeckue GaxTopsl, HOTONEPUOIU3M,
OPraHU3MOB K JCHCTBUIO a0MOTHYECKUX OMOJIOTUYECKHE PUTMBL. AHATH3UPOBATh
(axTopoB. buonornyeckue puTMbI. JICWICTBHE CBETA, TEMIIEPATYPhl, BIQKHOCTH Ha
Jemoncmpayuu: OpPraHU3MBbIA TIPUBOJIUTH MTPHUMEPHI
Tabauywt u cxemol: «POTOTIEPHUOTUIM. HPUCIIOCOOJICHHOCTH OpraHu3MoB. [IpoBouTh
Jlabopamopnvie u npakmuueckue paoomul: Ouostornveckre HaOIICHUSIH 0POPMIIATH
Jlaboparopuas padora Ne 3. pe3yIbTaThl TPOBEAEHHBIX HAOTIOICHHIA
«Mopddonoruueckne 0COOCHHOCTH PacTEHHUH U3
pasHbIX MecT oburtanus». Jlabopatopnas pabota
Ne 4. «BnusiHuecBeTa Ha pOCT M pa3BUTHE
YEPEHKOB KOJIEYyCa»
3.4 | buoruveckue buotnyeckue hakropsl. Buabl Onorndeckux PackpbiBaTh cosiepykaHre TSPMUHOBU MTOHSTHI:
(baxTopsI B3aUMOJICHCTBUI: KOHKYPCHIIUS, XUIIIHUYECTBO, | OMOTHYECKHUE (haKTOPhI, XUIITHHYECTBO,

cuM6Om1o03 uero ¢popmel. [lapazurusm,
KOooneparusi, MyTyajan3M, KOMMEHCAIN3M
(KBapTUPaHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeUTpaau3M. 3HaueHHe
OMOTUYECKUX B3aUMOIEHCTBUN I
CYIIIECTBOBAHMS OPTaHU3MOB B IIPUPOTHBIX
cooO1iecTBax.

Hemoncmpayuu:

Tabnuywl u cxemor.: «[IUIECBBIC TETTH

Mapa3uTU3M, KOHKYPEHIUS, MyTYyalIu3M,
CUMOM03,KOMMEHCAIIU3M, HaXJIEOHUYECTBO,
KBapTUPAHCTBO, aMEHCATIU3M,HEUTPATTU3M.
XapakTepu30BaTh OMOTHYECKUE (PAKTOPHI U
BH/Ibl B3aMMOOTHOIICHUI MEX]1y OpraHu3MaMH;
MPUBOJAUTH IPUMEPHI B3aUMHOM
MPHUCTIOCOOTICHHOCTH OpraHu3MoB. CpaBHUBATh
MEXIy CO00M BUIBI OMOTHYECKUX
B3aMMO/IEICTBUMOPTaHU3MOB




3.5 | DkoJornueckue 1 DKOJIOTHYECKUE XapaKTEePUCTUKHU PackpriBaTh comepxaHue TEPMUHOB U

XapaKTePUCTHKU nomyssiiini. OCHOBHBICTIOKA3aTETN MOHSTUMN: TIOMYJISALNSI, YACIICHHOCTb,

BHJIa ¥ TTOTYJISIIINH MONYJISIIUKA: YUCIICHHOCTD, TFIOTHOCTb, IJIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb,
POXKIAEMOCTh, CMEPTHOCTh, TIPUPOCT, MPUPOCT, MUTPAIHS, TMHAMUKA YUCICHHOCTH
Murpanus. J[luHaMyuKa 4uciIeHHOCTH MONYJISAIUKA. XapaKTepU30BaTh OCHOBHBIE
TOMYJISIIIAK U €€ PEeryIISIIHsL. MOKA3aTeINH YKOJIOTHYECKYIO CTPYKTYPY
Jemoncmpayuu: MONYJISIIUH; ONMCHIBATH MEXaHU3MBI
Tabauyst u cxemor: «Ilomynsuumy, PETYIISALHUNA YUCTICHHOCTH MOMYISIIUN
«3aKOHOMEPHOCTH POCTa YHCICHHOCTH
HOMYJSUH UHPY30pHH-TY()ETBKI.
Jlabopamopmuvie u npakmuueckue paoomol:
[TpakTuaeckast padota Ne 2. «[lomcuér
TJIOTHOCTHU MOMYNSALINNA Pa3HBIX BUIOBPACTEHUIN

HTtoro 4yacos 1mo teme 10

Tema

4. Coo011ecTBa M DKOJIOTHYeCKHe CHCTEMBI

4.1

Coob1recTBa
OpraHu3MOB

1

Co00111ecTBO OPTaHU3MOB — OMOIICHO3.
CtpyKTypbl OMOIIEHO3a: BUAOBAS,
POCTpaHCTBEHHAs, Tpoduyeckas (THIIEeBast).
Bunsl-nomunantel. CBsizu B OMOIIEHO3E.
Hemoncmpayuu:

Tabnuywl u cxemol.: «[IUIIEBBIC TIETH,
«buoneHo3: cocTaB v CTPYKTypa».
Obopyoosanue: MOJENb-aNTUTHKAIIS
«Tunuynble 6MOLIEHO3bI»; TepOapuil
«PactuTenbHbIe COOOIIECTBA»; KOIEKIINS
«buonenos»

PackpsIBaTh conep;kxaHue TEPMUHOB UITOHSATUN:
OMO1IEHO03, IKOCUCTEMA, OMOT'€0LIEHO3, BU/IbI-
JIOMHMHAHTBI, SKOJIOTMYECKasl HUIIA.
Xapaktepu3oBaTh OMOIIEHO3 (COOOIIECTBO), Er0
BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYpbI. OOBACHATH POJIb KOMIIOHEHTOB
OMoLeHO03a B NMOIEP)KAHUN €TOCTPYKTYPhI U
CYILLIECTBOBaHMs HA ONPEIECIEHHON TEPPUTOPHUH.
OOBACHATH OMOJOTUYECKHI CMBICIT IPYCHOCTH U
JUCTOBOM MoO3aukH. CpaBHUBAaTh KOMIIOHEHTHI
OMOIIEHO30B, UX BHJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOPHUUECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHv3Mamu




4.2

OKOCHUCTEMBI U
3aKOHOMEPHOCTHU UX

DKOJIOTHYECKUE CUCTEMBI (SKOCHCTEMBI).
[TonsiTrie 06 SKOCUCTEME U OMOTEOIIEHO3E.

PackpeiBaTh copepkaHHe TEPMHHOB U
MOHATUH: PKOCHCTEMA, OMOreOIIEHO3,

CYIIIECTBOBAHUSA O YHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCUCTEMBbI: MPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
MPOIYIIEHThI, KOHCYMEHTBI, PEAYLIEHTHI. Tpouueckre ypoBHH, TUIIIEBAS LIETb U CETh,
KpyroBoport BeliecTB U OTOK SHEPTUUB 9KOJIOTUYECKUE MUPAMU/IBI, OoMacca,
skocucteme. Tpodudeckue (MUIIEBHIC) YPOBHU | MPOIYKIUS,CYKIIECCHUS. XapaKTeprU30BaTh
SKocHucTeMEBI. [InIeBrie enu u ceTu. CBOMCTBA IKOCUCTEMBI(E€ CIIOCOOHOCTD K
OCHOBHBIC ITOKa3aTEIIN YKOCUCTCMBL: JUIMTEIIbHOMY CaMOTIOIIEPHKAHHUIO,
Oromacca, IpoayKIUs. IKOJOTUUECKHE OTHOCHUTEJIBHO 3aMKHYTBIN KPYTOBOPOT
MUPaMUJIbL: IPOAYKIIUH, YACIECHHOCTH, BEIIECTB, HEOOXOIMMOCTh MMOTOKA SHEPTHUH ).
6uomaccel. CBOMCTBA 3KOCUCTEM: CpaBHHMBaTh AaCTOMIIHBIC U ICTPUTHBIC
YCTOMYMBOCTb, CAMOPETYJISALIMS, PA3BUTHE. MUIICBBIC TIETH, TPOYUUIECKHUE YPOBHH
Cykueccusi. AKOCHUCTEMBI. Pa3iuyaTh nupamMuasl
Jemoncmpavuuu: [lopmpemuol: A. MPOYKIIUU, TUPAMUIBI YUCICHHOCTH U
Jx. Tencou,B. H. Cykaués. nupamMusionomMaccel. COCTaBISITh IIETH U
Tabauywvl u cxemol.: «lIpupoaHbie cetu nuTanus. [lepeuncisaTe cBOMCTBa
cooOmecTBay, «llenu muTaHusy, 9KOCHUCTEM:YCTOMYUBOCTb, CAMOPET YIS,
«DKoJIoTHYeCcKasi MupaMuaa» pa3Butue (cykueccus). OnucbiBaTh MEXaHU3M
NoJAep>KaHUAPaBHOBECHS B AKOCUCTEMAX.
XapakTepru3oBaTh CYKIIECCUU, BBISBIISITH
MPUYMHBI U OOIIHE 3aKOHOMEPHOCTH CMEHBI
3KOCHUCTEM
4.3 | Ilpuponusie [IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI PEK U PackpbIBaTh copepkaHue TEPMUHOB UITOHSATUMA:
9KOCHCTEMEI 03€p. DKocrucTeMa XBOMHOTO UITH BOJIHBIC DKOCHCTEMEI, OMOIeOIICHO3EI,

IIMPOKOIMCTBEHHOTO JIEca.
Hemoncmpayuu:

Tabauysl u cxemwvl: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO JIecay, « IKOCHCTEMA
XBOWHOTO Jieca» «bHoLeHo3 BogoEmay.
Obopyoosanue: repdbapru U KOJUTCKITUUPACTCHUN
Y KUBOTHBIX, TPUHALJIEKAIINX K PA3HBIM

9KOJIOTUYCCKUM I'pyIiIiaM OJJHOT'O BHaa

(UTOIUIAaHKTOH, 300IUIAHKTOH, OEHTOC, TYMYC.
[TpuBOIUTE IPUMEPHI TPUPOIHBIXIKOCUCTEM
cBoeil MecTHOCTH. CpaBHUBATh HA3€MHBIE U
BOJ/IHBIE 3KOCHCTEMBI; OPIaHU3MBbl, 00pa3yIoIIHe
pasHble Tpo(hudecKkre ypoBHU




4.4 | AHTpOIIOTCHHBIC AHTpPONOTr€HHBIE YKOCUCTEMBL. ATPOIKOCUCTEMBIL. | PacKkpbIBaTh cofep:kaHUE TEPMUHOB U TTOHATHIA:
HKOCHUCTEMBI Ypboskocucremsl. buonornyeckoe u aHTPOIOTEHHAS SKOCHUCTEMA,arPOIKOCUCTEMA,
XO03SIUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U yp6o3kocucTema, OuopasHoodpasue.
yp6o3kocuctem. buopaznoodpasue kak akrop | XapakTepu3zoBaTh arpOIKOCHCTEMBI U
ycToHYuBOCTH 3KocucTeM. CoxpaHeHue ypOO3KOCHUCTEMBI, 0COOCHHOCTH HX
OMOJIOTHYECKOTO pa3Ho0Opa3us Ha 3emIie. cymecTBoBaHus. [IpuBoauTh MpUMeEpHI
Jemoncmpayuu: AHTPOTOTEHHBIX 9KOCUCTEM CBOEI MECTHOCTH,
Tabnuysl u cxemsi: «ATPOLIEHO3. OIKCBHIBATEUX BUJOBOW COCTaB U CTPYKTYPY.
Obopyodosanue: xonnexuus «Bpenutenu CpaBHUBATh COCTaB U CTPYKTYPYHIPUPOTHBIX
BOXHEUIINX CEIbCKOXO03IHCTBEHHBIX KYJIBTYP» | 9KOCHCTEM M arpO3KOCHCTEM, arPOIKOCHCTEM U
ypOOIKOCHUCTEM
4.5 | buocdepa— VYuenue B. U. Bepnazackoro o 6uocgepe. PackpeiBath copepkaHue TEPMUHOB U
riob6anpHas ['panuIel, cocTaB u CTpyKTypa Ouochepsl. NOHATHIA: 6rochepa, KUBOE BEIIeCTBO,
JKOCHCTEMA JKuBoe BemecTBo 1 €ro PyHKIHH. JMHaMH4eckoe paBHoBecue. OLleHUBATh
3emiu OcobenHoctu 6uochepsl Kak r100anpHOM Bkiag B. U. Bepnanckoro B co3nanue
AKOCUCTEMEBI. JIMHaMU4ecKoe paBHOBECHE H yueHust o Onocepe. XapakrepuzoBaTh
obOpatHascBs3b B Onochepe. cocrtaB 6uochepsl, HyHKINUN )KUBOTO
Hemoncmpayuu: BelecTBa Onochepsin onpeaeaTh (Ha
Tlopmpemuwi: B. 1. Bepnaackuii. Tabauywt u KapTe) 00J1aCTH €ro HauOOJIbIIEro
cxemol: «O0IIas CTPYKTYpaOdHOChEphI», pactpoctpanenus. [IpuBoauTh IpUMEpPHI
«Pacnpoctpanenue xu3HUB Ouochepe», NPOSIBJIEHUS (PYHKLUH )KUBOTO BEILIECTBA
«O30HOBBII SKpaH OuochepbI» ouochepsl,0MOre0XMMHUECKOM
JesTeIbHOCTH yenoBeka. [lepeuncisats
0COOEHHOCTH Onocdepbl Kak rio0anbHON
HKOCUCTEMBI 3eMJIN
4.6 | 3aKOHOMEPHOCTH KpyroBopoTsbI BemiecTs u PackpsIBaTh cofiepkaHie TEPMUHOB U
CYIIECTBOBaHUS OMOreoXMMHUYECKHUE IIUKIIBI SIEMEHTOB MOHATHI: LIETTOCTHOCTb OHOChEpPHI,
oumocdepsl (yrnepona, azora). 30HaTBHOCTH OUOChEPHI. KPYTrOBOPOT BEIIECTB, OMOTC€OXUMUYECKUE

OCHOBHBIEOMOMBI CYIIIH.

Hemoncmpayuu:

Tabnuywl u cxemvi: «KpyroBopot yriepoja
B Ouocepe», «kKpyroBoporazora B
PUPOJIC»

IIUKJIBI 3JIEMEHTOB, 30HATBHOCTH Onochepsl,
O61oMbl. ONUCHIBaTh KPYTOBOPOT BELIECTB,
OMOTreOXUMHUECKUE [IUKIIBI a30Ta U
yriepojia B 6uocdepe. OOBICHITH MPUUUHY
3oHasIbHOCTHONOChEepH!. Ilepeuncnate u




XapaKTepU30BaTh OCHOBHBIC OMOMBI CYIITH
3emiu

4.7 | YemoBeuecTBO B 1 YenoseuecTBo B Onochepe 3eMiu. PackpsiBaTh copepkaHne TEPMUHOB M TIOHSTHIA:
o6uocdepe 3emnu AHTpONOTreHHBIE N3MEHEHHSIB Orocdepe. AHTPOIOT€HHbIE U3MEHEHUS,3KOJIOTNYECKUI
['moGasibHBIC PKOJOTUYECKHE TTPOOITIEMBI. KPHU3HC, TI100aIbHbIC MPOOJICMBI.
Jemoncmpayuu: XapakTepHu30BaTh OMOC(HEPHYIO POIbUYEIIOBEKA.
Tabnuywst u cxemwl: «IpumepHbieanTporniorennble| [IpuBoIUTH MPUMEpPHI AHTPOIIOTCHHBIX
BO3JEHCTBUS HA IPUPOLY», «Baxuenne n3MeHeHui B ouocdepe. OreHuBaTh
MCTOYHUKU3ArPSI3HEHUS BO3AyXa U TPYHTOBBIX | MOCJEICTBUS 3arpsi3HEHUS BO3AYIIIHON, BOJHON
BON», «[louBa — BayKHEHIIasi COCTABIISIOIIAs Cpezbl, "3BMEHEHUSKINMATa, COKpPAIIEHUS
ouocheps», «PaKkTOPbIIECTPATAUN TTOYBY, 6uopaznoobpasus. PopMynupoBaTh
«[TapHuKOBBINA dPHEeKTY, «DaKTOPHI COOCTBEHHYIO [TO3ULMIONO OTHOLLIEHUIO K
pPaZMo0aKTUBHOTO 3arpsa3HeHust Ouocdepoi»; r7100aTbHBIM U PETUOHATIBHBIM SKOJIOTHUECKUM
Kpacnas kuura P®, n3o0paxxeHust oxpaHseMbIx | mpodiieMam, apryMEeHTHPOBATh CBOIO TOUKY
BUJIOB PACTEHUI U KUBOTHBIX 3penusi. Ha3piBaTh NpUYUHBI MOSBICHUS
MPUPOJOO0XPAHHON ITHKH, PACKPHIBATH 3HAUCHHE
mporpecca JAjisi IPeo0JICHUs SKOJIOTHUYECKOTr0
KpHU3uca
4.8 | CocymiecTBoBaHUE 1 CocyiecTBOBaHHE MPUPOABI U YETIOBEUECTBA. PackpriBaTh conep:kaHnue TEpPMUHOB U
MIPUPOJIBI U Coxpanenue Onopa3Hoo0Opa3us Kak OCHOBA MOHATUI: palMOHAIIBHOE
4eJI0BEYeCTBA ycroitunBoctu Ouochepst. OcHOBa IPUPOJIONOIB30BAHNE, YCTOWUMBOE
PaIMOHATIBHOTO YIIPABICHHS IPHPOTHBIMU pa3BUTHE, KOIBOIIONHUA. XapaKTepU30BaTh
pecypcamMH U UX UCHOJIb30BaHuE. JJOCTHKEHNU | pallOHAJIbHOE UCIOIb30BaHUE IPUPOIHBIX
OMOJIOTUH B OXPaHa MPHPO/IBL. PECypCOB;0CHOBHEIE TTOJIOKECHHS
emoncmpayuu: KOHIIETIIUN YCTOHYNBOTO pa3BUTHS
Tabauywl u cxemol: «buochepa u
YEJIOBEK»
Wroro gacoB no reme 18
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO 68

YACOBIIO ITPOT PAMME




TpeOoBaHusA K YPOBHIO NOATOTOBKHU 00y4al0IIUXCH

B pesyabrare m3ydyenus ydeOHoOro mpeamera «buoJsiorus» Ha ypoBHe
cpeaHero oouero 00pa3oBaHms:

YdeHuk Ha 0a30BOM YPOBHE HAYYHUTCSH:

— packpelBaTh Ha TpuMepax posib Ouosorud B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA U B IPAKTUYECKOU ESITENBHOCTH JIIOAECH;

— TNOHMMAaTh U ONMCHIBATh B3aWMOCBSI3b MEXKIY €CTECTBEHHBIMH HAYKAMMU:
Oouonorueir, (U3NKOW, XHWMHEH; YCTAaHABIMBAaTh B3aUMOCBS3b MPHUPOIHBIX
SIBJICHUU

— IOHMMAaTh CMBICJI, pa3JInyaTbh M OIUCHIBATH CUCTEMHYKO CBSI3b MEXIY
OCHOBOIIOJIATAlOIMMHN  OHMOJIOTUYECKUMU TOHATUSIMU: KJIETKAa, OpPraHu3M, BHJ,
sKocucTeMa, orocdepa;

— MCIOJIb30BaTh OCHOBHBIE METOJbl HAYyYHOTO IIO3HAHHMS B YYEOHBIX
OMOJIOTMYECKUX HCCIIEJOBAHUSAX, IPOBOJUTH SKCIEPUMEHTBl MO HU3YYECHUIO
OMOJOrnYecKuX OOBEKTOB M SIBICHHM, OOBSICHATH PE3YNbTATHl HKCIIEPUMEHTOB,
aHaJIM3UPOBATh UX, POPMYIUPOBATH BHIBOJBL;

— (QopMmynupoBaTh TUIIOTE3BI Ha OCHOBAaHUHU IIPEIIOKEHHON
Ouonornueckoi HHPOpMaIMK U IpeiaraTb BApUaHThI IPOBEPKU TUIIOTE3;

— CpaBHUBAaTh OHOJIOTMYECKHE OOBEKTHl MEXAY COOOW IO 3aJaHHBIM
KpUTEPUSIM, JIeJIaTh BBIBOABI U YMO3AKIIIOUEHHUSI HA OCHOBE CPAaBHEHMS;

— 00OCHOBBIBaTh €IMHCTBO >KMBOW M HEXHBOUW MPUPOIBI, POJACTBO JKUBBIX
OpraHU3MOB, B3aUMOCBSI3M OPraHU3MOB M OKpY)KaloUEed Cpelbl Ha OCHOBE
OMOJOTUYECKUX TEOPHUIA;

— NPHUBOJIWUTH IPUMEPHI BELIECTB OCHOBHBIX TIPYII OPraHUYECKUX
COEMHEHHH KJIeTKU (OENKOB, )KUPOB, YTIEBOI0B, HYKJIEHHOBBIX KUCIIOT);

— pacrno3HaBaTh KJIETKH (IPOKAPUOT U 3YKAPHOT, PACTEHUH U JKUBOTHBIX)
10 ONMKMCAHUIO, HA CXEMATHUYECKUX U300paKEHUSX; YCTAaHABIMBATh CBSI3b CTPOCHUS
1 (YHKLMI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOT'000pPA3U€E KIIETOK;

— pacro3HaBaTh MOMYJSIUI0O W OWOJOTMYECKUH BHUJ 1O OCHOBHBIM
IIPU3HAKaM;

— ONUCHIBaTh (PEHOTUN MHOTOKJIETOUHBIX PACTEHUH U JKUBOTHBIX IO
MOP(}OIOrHUeCcKOMY KPUTEPHIO;

— OOBSICHATHL MHOTOOOpa3ue OpraHu3MOB, TPUMEHSS HBOJIOLHUOHHYIO
TEOPHUIO;

— KJIacCU(UIMPOBATH OMOJIOTMYECKUE OOBEKThl HA OCHOBAHUHU OJHOTO WJIH
HECKOJBKMX CYIIECTBEHHBIX MPU3HAKOB (THUIbl MHUTAHUS, CHOCOOBI JAbIXaHUS U
pa3MHOKEHUs, 0COOCHHOCTH Pa3BUTHA);

— OOBSICHATH IPUYHUHBI HACIEACTBEHHBIX 3a00JIEBAHUI;

— BBIABJIATh MU3MEHYUBOCTH Y OPraHHU3MOB; OOBSCHATH IMPOSBICHUE BUIOB



M3MEHYMBOCTHU, MCIHOJIb3YySl 3aKOHOMEPHOCTH HW3MEHYMBOCTH;, CPaBHHUBATH
HACJIEICTBEHHYIO U HEHACJIE/ICTBEHHYIO U3MEHYMBOCTH;

— BBIABIATH  Mop(dorornyeckue, (U3HOIOTUYECKHE, TMOBEACHUYECKUE
aJlanTaiy OPraHu3MOB K cpefie OOUTaHUs U ACHCTBHUIO SKOJOTUYECKUX (HaKTOPOB;

— COCTaBJISITh CXEMbI MEPEHOCA BEIIECTB M IHEPrUU B AKOCUCTEME (LEenu
MUATaHUS);

— TIPHUBOJUTH JI0Ka3aTesIbCTBA HEO0OXOTUMOCTH COXpaHEHUs
Oropa3zHo00pa3us Il yCTOWYMBOIO PA3BUTHS U OXPAHBI OKPYKAIOIIEH CPEbL;

— OILICHMBATh JOCTOBEPHOCTH OUOJIOTrHYECKON HHPOPMALIUH, TOTYYEHHON U3
Pa3HBIX UCTOYHUKOB, BBIIEIATh HEOOXOAUMYIO HHPOPMALIUIO [Tl UCTIOIB30BAHMS
ee B yUeOHOM JIeATeTbHOCTH U PEIICHUHU IPAKTUYECKUX 3a]1aY;

— TPENCTaBIATH OMOJIOTHYECKYI0 MH(POPMAIUIO B BUAC TEKCTA, TAOJMIIBI,
rpaduka, AMarpaMMsbl 1 J1eJ1IaTh BBIBO/IbI HA OCHOBAHHUM MPEACTABICHHBIX TaHHBIX;

— OIIEHUBATh POJIb JOCTH)KECHUN TE€HETUKH, CEJICKI[MH, OMOTEXHOJIOTUU B
MPaKTUYECKOM JAESITEIIbHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HU;

— OOBSCHATH HETaTUBHOE BJMSHUE BEHICCTB (AJIKOroOJisd, HUKOTHHA,
HApPKOTHUYECKUX BEIIECTB) HA 3apOJIbIIIIEBOE PA3BUTHE YEIOBEKA;

— OOBSCHATDH MOCTIEACTBUS BIUSHUS MyTareHoB;

— OOBSICHATH BO3MOXHBIE TPUYMHBI HACJICICTBEHHBIX 3a00JICBaHUM.

Ydyennk Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCH:

— JaBaTh HAay4YHO€ OOBsICHEHHWE OWOJOTrMYECKUM (akTaMm, MpoIEccaM,
SBJICHUSIM, 3aKOHOMEPHOCTSM, HCIIOJb3Ysl OHOJOTMYECKHE TEOpHH (KJIETOUHYIO,
ABOJIONIMOHHYI0), y4YeHHe o  Oumocdepe, 3aKOHBI  HACJICACTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYUBOCTH;

— XapaKTepu30BaTh COBPEMEHHBIC HAINpPABJICHUS B Pa3BUTUU OWOJIOTHHU;
OMMUCBHIBATh UX BO3MOKHOE MCIOJIb30BAHUE B TPAKTUUECKOM JAEATEIbHOCTH;

— CpaBHUBATH CIIOCOOBI I€NIEHUS KJIETKH (MUTO3 U MEHO03);

— pewmath 3a7ayd Ha mnoctpoeHue ¢parmenta Bropoil nenu [JHK mno
npemsioxxeHHoMy ¢parmenty nepsoil, uPHK (MPHK) no yuactky JIHK;

— pemaTh 3aJladyd Ha ONPEIEIICHUE KOJIMYECTBA XPOMOCOM B COMAaTHUYECKUX
U TIOJIOBBIX KJIETKaX, a Tak)Ke B KJETKaX Mepe] HaydajioM JejeHus (Mmeiio3a wiu
MHUTO032a) ¥ TI0 €r0 OKOHYaHUU (/1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

— pelmiaTh TEHETHYEeCKHWE 3aJlayd  Ha MOHOTHMOPHUIIHOE CKpEIIMBaHUE,
COCTaBJIIAITh CXEMbl MOHOTHMOPUJIHOTO  CKpEIIMBAHUS, NPUMEHSS  3aKOHBI
HACJIEICTBEHHOCTH U UCIIOJb3Ysl OMOJOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

— yCTaHaBJIUBATh THUII HACIICOBAHUS M XapaKTep MPOSBICHUS MPU3HAKA IO
3aIaHHOU CXeMe POJIOCIOBHOM, MPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH;

— OIIEHMBAaTh PE3YyJbTaThl B3aWMOJICUCTBUSL YEJIOBEKA U OKpYXKalolleu
Cpelbl, MPOrHO3UPOBATh BO3MOXKHBIE MOCIEACTBUA ACATEIbHOCTH YEJIOBEKA IS



CymeCTBOBaHUA OTACIbHBIX OMOJIOTUYECKUX OOBEKTOB H HCJIBIX IMPUPOIHBIX

COOOIIIECTB.
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
1. Kowmmsrotep — 1;
2. Tlpuntep — 1;
3. HWurepaktuBHas mocka — 1;
4. Ilpoextop — 1;

5. DmnekrponHsie cpeacTBa odyuernus: CD, DVD, Buneodunsmel,
WHTEPAKTUBHbIE TUTAKATHI, TUIEH3MOHHOE MPOrpaMMHOE 00€CTIeUeHNE;

6. KommiekT neMoHCTpallMOHHBIX yu4eOHbIX Tabmuil — 1,

7. Kommiekt yueOHO-METOIMUECKUX MaTepraaoB — 1

8. JlabopaTopHOoe 000pyIOBaHKE: MATIOYKA CTEKIISTHHAS, 30KUM
IPOOUPOYHBIH, JIOJKKA JIUIS CKUTAHUS BEIIECTB, CIUPTOBKA JIAOOpATOPHAS, IITATUB
11t mpooupok 10 rHe3nn, BopoHKa j1abopaTopHast, kojoa konndeckas 500 mui,
npobupka I[1b-16, ctakan 50 mi., ctynka papdoposas ¢ nectukom, d=86 mm., Ne3,
HWIMHAP MEpHBIN ¢ HocukoM 100 mit. — 1 komrut.;

9. Kowmriekt MukponpenapatoB — 30 1mir.

10. MUKpPOCKOT IIKOJIBHBIHN C TIOJICBETKOM — 25;

11. Ctepeomukpockon y4eOHbIi — 25;

12. HaGop a8 MUKPOCKOIIMPOBAHUSA 110 Onosioruu (JIOTOK) — 25;

13. KommuiekT Moaemnei-aninKauid JeMOHCTPAMOHHBIA — 1;

14. KoMIUIEKT aHaTOMUUYECKUX MOJENICH TeMOHCTPAIIMOHHBIN — 1;

15. HaGop nmaneontonornueckux Haxook "[Ipoucxoxaenue yemoBeka' — 1;

16. KomruiekT 60TaHUYECKUX MOJIeNel TIEeMOHCTPAIlMOHHbBIN — 1;

17. KOMIUIEKT 300J10THYECKUX MOJIeJIel IEMOHCTPAIIMOHHBIN — 1;

18. KoMrutekT Mysikel JeMOHCTpallMOHHbIN — 1;

19. DnexTpoHHBIE yUueOHBIC TOCOOMS 1711 KabnHeTa onosorun — 1;

20. KommiekT yueOHBIX BHIEO PUIBEMOB IO Kypcy ouomiorus — 1;

21. Kommekt mopTpeToB aist opopmiieHus kabuHeta — 1;

22. KoMIIeKT 1eMOHCTPAallMOHHBIX yU4eOHBIX Tabmil — 1,

23. TpexMepHbIif aHaTOMUYECKUi atiac — 1,

24. Iludposas nabopaTopusi ¢ KOMIIEKTOM JATYUKOB 110 SKOJIOTHH JIJIs
peanu3aly CeTH MIKOJIBHOTO SKOJIOTUYECKOTO MOHUTOpUHTA — 1;

25. lludporas naboparopus 1o ¢puzuonoruu — 1;

26. KoMIUJIEKT BIIaXHBIX IIPEMapaToB AEMOHCTPALMOHHBIN — 1;

2. KoMmruiekt repOapueB AeMOHCTPAIMOHHBIN — 1;

28. KoMIIeKT KOJISKIUi JEMOHCTPAIMOHHBIN — 1;

29. Iudposoit MUKpOCKOT OMHOKYJISIpHBIH (C Kamepoid) — 1;

30. Buneokamepa it paboThl C ONTUYECKUMH pudopamu — 1;



31. MukpocKon 1eMOHCTPAIIMOHHBIN — 1;

32. IIpubop a1 1eMOHCTPAIMKU BOAHBIX CBOMCTB MOYBHI — 1;

33. [Ipubop aJig 1eMOHCTpAIMK BCACHIBAHUS BOJIbI KOPHAMU — 1,

34. IIpubop ayia oOHAPYKEHUS JBIXaTEIBHOTO Ta3000MeHa Y PACTCHHUIN U
JKUBOTHBIX — 1;

35. [Ipubop ans cpaBHEHUS YTIEKHUCIIOTO Ta3a BO BIBIXa€MOM U BBIIBIXacMOM
Bo3ayxe — 1.

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OcHOBHasi y4eOHO-MeTOAMYECKAS JIUTepaTypa

1. buomorus. 10 xnacc. ba3oBblii ypoBEeHb : YYEOHUK I IS
oOmieoOpazosar. opranuzanuii / [laceunuk B.B., Kamenckuit A.A., Pyonios A.M. u
np./Ilox pen. [laceunnka B.B. - M. : [IpocBemenue, - 2019. - 224c.

2. buomorus. PabGoume mporpammsbl. IlpenMerHass nuHUS y4eOHHKOB
«Jluaua xu3uam». 10 - 11 xjaccel : ydeO, mocobue st 001Ieo0pa3oBar.
opranu3zanuii: 6a3oBsiii ypoBenb /B.B. Tlaceunux, I'.I'. lIsenios, T.M. Edumosa. -
M.: IIpocsewenue, 2017. - 96 c.

JlonosiHUTEIbHASI Y4e0OHO-MeTOAMYeCKasi JINTepaTypa U HCTOYHUKH

1. Anppeeckas T. II. KOHTpoJbHO-U3MEpPUTEIbHBIE MAaTEpUabl 110
OCHOBHBIM pazfenaMm KypcoB Ouosiornn (COOpHHMKM 3anaHuil (B TOM 4YHUCIE
TECTOBBIX), OOECMEUMBAIOIINX JUATHOCTUKY M KOHTPOJb KadecTBa OOYyYEHHS B
COOTBETCTBUM € TpPEOOBAHHUAMHU K YPOBHIO TOATOTOBKH  BBITYCKHUKOB,
3aKPEIUICHHBIMHU B CTaHJAPTE.

2. Tamac T.A., Poxmos B.C. EI'D 2019. buomorus. Tumnosie
sK3aMeHaIMOHHbIe BapuaHThl. 30 BapranToB: HarmonansHoe oOpa3zoBanue, 384c.

3. Kamunosa I'.C., Ilpunexaepa JI.I. EI'D 2020. buonorus. ['oroBuMcs k
UTOroBoM arrectauuu: MuTemiekt uenrtp, 2019, 192c.

OcHoBHbIe UHTEPHET-pPECYpPCHI

http://www.edu.ru — ¢penepanbHbiii mopran «Poccuiickoe 00pa3oBaHHE

http://www.school.edu.ru — Poccuiickuii 001eo0pa3oBaTe/ibHbINA TOPTAT

http://www.school-collection.edu.ru — eaunas Kkosutekuus HHUGPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB
http://www.openclass.ru — METOIHYECKHEC pPEKOMEHIAITUN 1o

rcnoiab3oBanuu [{OP
http://www.edu.ru — penepanbHblii mopran «Poccuiickoe 00pa3oBaHUE)
http://www.ed.gov.ru/  — HOKyMEHTBI M MaTepUaibl JEATEIbHOCTH
denepaIbHOTO areHTCTBA 10 00PA30BAHUIO
http://www.fipi.ru/ — ®enepanbHbIii HHCTUTYT MEAArOTHYECKUX U3MEPCHHI


http://www.edu.ru/
http://www.school.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.fipi.ru/

http://school-collection.edu.ru/ —  emuHas  kKoutekmus  UQPOBBIX
obOpazoBatenbHbIX pecypcoB (LIOP)

http://fcior.edu.ru/  — denepalibHbIH LCHTP UHGOPMAIHOHHO-
oOpazoBarenbHbIX pecypcoB (PLIOP)
http://www.ict.edu.ru/ — HNHpopMannOHHO-KOMMYHHUKAIIMOHHEIE

TEXHOJIOTHH B 00pa30BaHUU

http://www.informika.ru - snextponssrii yueonuk "buonorus" (Bep. 2.0 -
2000) u3 nukia "Oo0yyaronue YHIUKIoNe "

http://www.websib.ru - pasen "buonorus" HoBocubupckoii
obpasoBatenbHOU ceTu. [Tomoopka MaTepraioB U CCHUIOK (ITPOTPaMMBbI, TPOCKTHI,
MaTepHalibl K yPOKY, aOUTYpPHUCHTY)

http://www.biodan.narod.ru - "buo/lan" - Buonorus ot Jlanel. HoBoctu u
0030pHI 110 OHoJ0rKu, 3K0oruu. IIpodiems! u Teopun

http://www.college.ru - pasmen "OTtkpbeiToro kosuiemka" 1mo brosorum.
VYuebnuk, monenu, On-line TeCThl, yYUTEIIO

http://rsr-olymp.ru/olY mpiads/map/ - «Mup onummnuazgy - OJMMIIAAABI JUIs
IIKOJIbHUKOB B Poccuu


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/

