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@enepanbHas paboyas mporpamma mno ydeOHomy mnpeamery «buosnorus» (6a30Bblit
ypoBeHb) (TpeaMeTHas 0051acTh « ECTECTBEHHO-HAYYHBIE TPEAMETHI» ) (J1ajiee COOTBETCTBEHHO —
mporpaMMa 1Mo OWOJOTHUU, OHOJOTHS) BKJIIOYAET MOSICHUTEIBHYIO 3alHCKy, COJEp KaHue
oOydeHHUs, TMIAaHUPYEeMbIEe pE3yJIbTaThl OCBOCHHS MPOTrpaMMbl MO OMOJIOTHUH, TEMATHYECKOE
IUTAaHUPOBAHHUE.

[TosicHuTenbHas 3amMcka OTpakaeT oOOLIME LEeNM M 3aJauyd U3y4YeHHs OHOJIOTHH,
XapaKTEPUCTUKY MCUXOJOTUYECKUX MPEANOCHIIOK K €€ U3yYEeHHI0 O0ydYarolMMUCsA, MECTO B
CTPYKType y4eOHOTo IUIaHa, a TaKkXkKe MOAXOAbl K OTOOpY COAepX aHUs, K OMpeleiIeHHUI0
TUTAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne oOydeHHsI PACKPBIBAET COJAEpKATENbHbIE JIMHUM, KOTOPbIE IMPEAIararoTcs
JUIs 00s13aTEIHbHOTO U3YUYEHUS B KaXKJOM KJIacce Ha YPOBHE CpeHEro oOiero oopazoBaHusl.

[Tnanupyembie pe3yabTaTbl OCBOCHHS MIPOTrPAMMBI 110 OMOJIOTUU BKJIIOYAIOT JTUYHOCTHBIE,
MeTampeIMeTHbIe pPe3yJbTaThl 3a BECh IMEpPUOA OOyuYeHHs Ha YPOBHE CpETHEro oOIIero
o0Opa3oBaHusl, a TaK)Ke MPEIMETHBIC JOCTHKEHHUS O0YYaloUIErocs 3a KaXKIblil ro1 00y4eHusl.

IHOACHUTEJIBHASA 3AIIMCKA

[Ipu  pa3paboTke mporpaMmMbl 1O  OHOJOTHU  TEOPETUYECKYID  OCHOBY JUIS
ofpesieNieHrs TMOAXO0J0B K (OPMUPOBAHHUIO COACpXKAHUS Y4yeOHOro MpeaMera
«buonorus»  cocTaBUIM: KOHIIETITYaJIbHbIE MOJIOKEHUS orocC COO o
B3aMMOOOYCIIOBIICHHOCTH 1I€JIEH, COIepKaHUs, PE3YIbTaTOB O0yUEHHUS U TPeOOBaHHH K YPOBHIO
MOJITOTOBKU BBIITYCKHUKOB, TOJIOKEHUSI 00 OOIMIMX IENSX W MPHHIHUIAX, XapaKTEPU3YIOIIIX
COBPEMEHHOE COCTOSTHHUE CHUCTEMBI CpeiHero obiiero oopazoanust B Poccuiickoit denepanuu,
a TaKkKe TOJOXEeHHs O crnenuduke OMOJIOTHH, e€ 3HAYCHWW B IMO3HAHUM JKUBOW MPHUPOJBI U
o0ecreueHNH CyIeCTBOBAHMS YellIoBeueCcKoro oomectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSM
OTpe/ielIeHbl OCHOBHBIE (DYHKIIMHM MPOTrpamMMbl 110 OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t mpecTaBIeHUE O IEeNsIX, 00 o0IIei cTparerun oOy4eHus,
BOCIIMUTAHUSI W Pa3BUTHS, OOYYAIOMIMXCS CPEACTBAMHU yYeOHOTO MpeaMera
«buonorus», ompenensier 00sA3aTeTBPHOE MPEAMETHOE COJCpXKAHHE, €ro CTPYKTYpY,
pacmpesiefieHue IO paslenaM W TeMaM, PEKOMEHAYEMYIO IIOCIIe0BATEeIbHOCTh H3yUEHUS
yu4eOHOTO Marepuaja ¢ Y4ETOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3CH, JIOTHKH
00pa30BaTEIBHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJatoIuXcs.

B mporpamme 1o OHMONOTHMH TakXe YUYUTHIBAIOTCS TPeOOBaHUS K IIAHUPYEMBIM
JTUYHOCTHBIM, METanpeIMeTHBIM U NpPEMETHBIM  pe3yJibTaTam o0OyueHUs B
(hOopMHUpPOBAaHUH OCHOBHBIX BHJIOB YUCOHO-TIO3HABATEIBHOMN JEATEIHHOCTH/YICOHBIX ACHCTBUN
00yYaroMIMXCs 0 OCBOCHHIO COACPIKAHUS OMOIOTMYECKOr0 00pa3oBaHUsL.

B nporpamme no Ouonorum (10-11 xnaccel, 6a30BbIil YypOBEHb) peain30BaH MPHUHIIMII
MPEEMCTBEHHOCTH B M3Y4YeHMH OHOJIOTHH, Onaromapss 4yemMy B HeH



IpPOCMATPHUBAETCSl HAIMpPaBICHHOCTh Ha pa3BUTHE 3HAHUN, CBS3aHHBIX C (OpMHUpPOBaHUEM
€CTECTBEHHO-HAYYHOTO MUPOBO33PECHMUS, IICHHOCTHBIX OPUEHTAIIUN JTUIHOCTH, SKOJIOTUIECKOTO
MBIIIJICHUS, TPEJICTABICHUI O 370pOBOM 00pa3e JKH3HU W OCEPEeKHBIM OTHOIICHHEM K
OKpyxarouieil npupoiHoii cpene. [losTomy Hapsay ¢ u3ydeHreMm o011e0nOIOTHYECKUX TEOPUH,
a TaKXe 3HAHUU O CTPOCHHUM >KMBBIX CHCTEM Pa3HOTO paHra U CYHUIHOCTH OCHOBHBIX
MPOTEKAIIMX B HHUX IMPOIECCOB B  IMporpaMMe IO OMOJIOTUM YyNEJICHO BHUMAHHE
WCITIOJI30BAHMIO TIOJTyYCHHBIX 3HAHUH B TIOBCETHEBHOM JKU3HU JJIS PEIICHHSI IPUKIIATHBIX 33134,
B TOM 4YHCJIe: TPO(UIAKTUKHN HACTIEICTBCHHBIX 3a00JI€BaHNI YEIIOBEKA, MEIUKO-TCHETHUECKOTO
KOHCYJIbTUPOBAHUSI, 00OCHOBAHUSI IKOJIOTMUECKH 11€1eCO00Pa3HOT0 MOBEICHUS B OKPYIKaOIIEH
IPUPOIHON Ccpelie, aHallu3a BIUAHUS XO3SUCTBEHHOM JESITEIbHOCTH 4YeJOBeKa Ha COCTOSHUE
NPUPOAHBIX M  HMCKYCCTBEHHBIX OKOCHUCTEM. YCHWICHHE BHHMAaHHS K MPUKIATHOU
HAIPaBJICHHOCTH ydeOHOTO Tmipeamera «buomorus» MPOJUKTOBAHO HEOOXOIUMOCTHIO
oOecriedeH sl YCIOBHMA JIsl pEIIeHHs OJHOW M3 aKTyaJIbHBIX 337124 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHusi, KOTOpasi THpeamnoyiaraeT (OpMUPOBaHHE VY OOYydYaIOIIUXCS CIOCOOHOCTH
aJIaTUPOBATHCS K UBMEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Tporpamma 1o OUOJIOTHH SIBISICTCS OPUEHTHUPOM ISl COCTABIICHUS Pa0OUYUX MPOTpaMM,
aBTOPHI KOTOPBIX MOTYT TPEIJIOKHUTHh CBOH BapHAHT IOCIICOBATEIIBHOCTH H3YyYCHUS U
CTPYKTYpbl y4eOHOTO MaTepuana, CBO¢ BuJeHUE myTed GopmupoBanus y oOydarormmxcs 10—
11 kiaccoB mpeAMETHBIX 3HAHWM, YMEHUH U CHOCOOOB Y4eOHOH NEATEIbHOCTH, a TaKXKe
METOJMYECKUX PEIICHUNA 3a7ad BOCIUTAHUS W Pa3BUTHS CPEACTBAMH Y4eOHOTO TpeaMera
«buomorus».

buonorus Ha ypoBHE cpemaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OH
obecrieynBaeT (popMUpOBaHHUE y OOYUAIOIUXCS MPEACTABICHUN O HAYYHOM KapTHHE MUpA,
pacmmpsieT 1 0600111aeT 3HaHUS O KUBOU MPUPOJIE, €€ OTINUYUTEITHHBIX MPU3HAKAX — YPOBHEBOM
OpTaHM3aIlid W DBOJIIOIMH, CO3MaET YCIOBUS JUIs: TIO3HAHUS 3aKOHOB JKWBOW TPHPOJIHI,
dbopMupoBaHUs (YHKITMOHAILHON I'PAaMOTHOCTH, HaBBIKOB 370POBOT0 M 0€30MacHOro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIIICHHUS K )KUBOW MPUPOJIC U YETIOBEKY.

bonbioe 3HaueHWe OWMONOTHS HMMEET TaKXKe I PEIICHUsS BOCIUTATENBHBIX H
pa3BHUBAIONINX 33]1a4 CPEAHET0 001Iero 00pa3oBaHus, conuanu3anuu ooydarmmxcs. M3ydenue
Oonosoruu obecrieunBaeT YCIIOBHS TUTST dbopmMupoBaHUS WHTEIUICKTYTbHBIX,
KOMMYHHUKAIIMOHHBIX W MH()OPMAIIMOHHBIX HABBIKOB, ICTETUUYCCKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETparuu OMOJIOTHYECKHUX 3HAHUU C MPEJCTABICHUSIMH U3 JAPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, (pr3uku, XumMuu U reorpaduu. HazBaHHbIC TOT0KEHUS O MPEAHAZHAYCHUH YYEOHOTO
npeaMera «bBHONOTHS» COCTaBUIM OCHOBY JUIsl ONPEICIICHHS IOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €r0 COJICP)KAHMSI, MPEACTABICHHOTO B IPOrPaMMe 110 OMOJIOTHH.

OT60p coaeprkanus yueOHOTO nipeamMera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUH KYyJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUH C KOTOPHIM O0YYAIONTUECS TOJKHBI
OCBOUTH 3HAHWUS W YMEHUs, 3HAYUMBIC ISl (OPMUPOBAHUS



oOmield KyJIbTyphl, ONpEACISAIONINe aJeKBAaTHOE IIOBEICHUE 4YeIIOBEKa B OKpY)Karomei
MPUPOAHOHN cpelie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM KU3HU U NMPAKTUYECKON JIEATEIBHOCTH.
Oco0oe MecTO B ATOM CUCTEME 3HAHUHM 3aHUMAIOT 3JIEMEHTHI COJIEP)KAHMSI, KOTOpBIE CIy>Kat
OCHOBOM It  (pOPMHUPOBAHUSI  TPEJCTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHE MHpa U I[EHHOCTHBIX OpPHEHTAIUAX JIMYHOCTH, CHOCOOCTBYIOIIMX T'yMaHU3aINMU
OMOJIOrH4YECKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe  cOJAepkKaHHs  ydyeOHOro  marepuaisa B IporpaMmme 1o
OMOJOTMM  OCYIIECTBIEHO C  y4y€TOM  MPHOPUTETHOrO  3HA4YEHUS  3HAHHUMA 00
OTIUYUTENBHBIX 0COOCHHOCTAX >KMBOU MPHUPOJBI, O €€ YPOBHEBOM OpraHU3allUU U 3BOJIOLUU.
B cooTBeTcTBUU € 3TUM B CTPYKType YueOHOro npeameTa «bruoiorus BbIIEIECHBI CIeAYIONne
cozepxareibHble TMHUM: «buomorus kak Hayka. MeToasl HayqyHOro no3HaHus», «KieTka kak
Oouosnorudeckas cucrema», «OpraHu3sM Kak Ouonornueckas  cucrema», «Cucrema U
MHOTroo0Opa3ue OpraHuYeCcKOro MUpay,

«IBOJIOLNSI )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Ilens u3ydenusi yueOHoro mpemmera «buonorusi» Ha 0a30BOM YpPOBHE — OBIAJCHUE
00y4YaromMMHCs 3HAHUSIMA O CTPYKTYpPHO-(OYHKIIMOHAIBHOM OpTraHU3alMHU >KUBBIX CHCTEM
pa3HOro paHra M MNpuoOpeTeHHWEe YMEHUW HCIONb30BaTh HSTH 3HAHUS ISl TPAMOTHBIX
JEUCTBUM B OTHOIICHUU OOBEKTOB >XMBOW MPHUPOJBI U PEHICHUS PA3TUYHBIX >KU3HEHHBIX
pooIeMm.

Joctuxenue LeH U3YUYECHUS y4eOHOro npeameTa «buonorus» Ha
6a30BOM ypOBHE 00€CIIeUnBaETCS PEIICHUEM CIIEAYIONUX 3a/1a4:

OCBOCHHE OOyYarOUIMMHCS CHCTEMbl 3HAHMM O OMOJOTMYECKUX TEOpHsX, YUEHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIO0TE3ax, npaBujax, CIy>KalluX OCHOBOM 11151
(dbopMUpOBaHUS NPEICTABICHUI O €CTECTBEHHO-HAYyYHOM KapTHHE MHpa, O METOJaX HAay4HOIO
MO3HAHUS, CTPOCHUHM, MHOIO00Opa3MM U OCOOCHHOCTSX JKUBBIX CHUCTEM pPa3HOTO YpPOBHS
OpraHu3alliy, BBIIAIONIUXCS OTKPBITUSX W COBPEMEHHBIX HCCIIECIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y oOy4aromuxcs MO3HABATEIbHBIX, WHTEJUICKTyaIbHBIX U
TBOPUYECKHUX CITIOCOOHOCTEM B MPOIIECCE aHANIM3a JAHHBIX O My TSIX Pa3BUTHsI B OMOJIOTUN HAYYHBIX
B3IJISJIOB, UJIEH U TTOJAXOJ0OB K M3YUEHHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allvu;

CTaHOBIIEHWE Yy OOydarmuxcsi o0meld KyJbTypbl, (QYHKIIMOHAIBLHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBICHATH M OLICHUBATH SIBICHUSI OKPYXKAIOIIET0 MHUPA KUBOW TIPUPOJIBI HA
OCHOBAHWU 3HAHWUI U OTIBITA, TIOJYUYEHHBIX IPH U3yUYE€HUU OMOIOTHH;

dbopmupoBaHue y OOy4arOIIMXCS YMEHHH WIJUTFOCTPUPOBATH 3HAYCHHE OMOJIOTHMYECKHX
3HAHUW B TPAKTUUECKOW JEATETbHOCTH YEJIOBEKA, Pa3BUTUM COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTUH B arpoOHOTEXHOJIOTHA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIIOBEKOM >KUBOW MPHUPOIBI,
HE0OXO0IMMOCTH OEpeKHOI0 OTHOIICHHUS K HEl, COOTIOICHUS 3TUYECKUX HOPM MPU MPOBEACHUU
OHOJIOTMYECKUX HCCIICIOBaHUMT;

OCO3HAHME IEHHOCTU OMOJOTMYECKUX 3HAHHWM ISl MOBBIIICHUS YPOBHS 3KOJIOTHMUYECKON
KYJBTYpBI, 1711 JOPMUPOBAHMS HAYUYHOT'O MUPOBO33PEHUS;



NPUMECHEHHE TPUOOPETEHHBIX 3HAHWA W YMEHHH B TIOBCEIHEBHOW JKU3HH JIJISI OIICHKU
NOCTIEACTBUI CBOEH NEATEIBbHOCTH MO OTHOIICHHUIO K OKpYXalolleh cpene, cOOCTBEHHOMY
310pOBBIO0, 0OOCHOBaHUE U COOJI0/IEHHE MeP MPODUIAKTUKY 3a00IeBaHUM.

B cucreme cpegnero  obmiero  oOpazoBanust  «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISETCS 0O0s3aTeNbHBIM Y4eOHBIM TIPEIMETOM, BXOISAIIMM B COCTaB
peIMeTHOH obnactu «EcTecTBEHHO-HAYUHBIE IPEAMETHD.

OO01iee 4ymMCIIO YacoB, PEKOMEHAOBAHHBIX [JIsl M3ydeHus Ouonoruu — 68 uacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COJEPXAHUE OBYYEHUA

10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa
buonorust kak Hayka. CBsi3b OHOJOTMUM C OONIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, puiiocodueit, STUKOM, 3cTeTUKOU U ripaBoM. Poss Guonoruu
B (hopMHpPOBaHUYU COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CucteMa OMOJIOTMYECKUX HAYK.
MeTopl TO3HAHMS )KUBOW NPUPObI (HaOII0AEHUE, SKCIEPUMEHT, OITMCAaHUE, U3MEPEHHE,
KJIaccuuKanus, MoACIMPOBaHNE, CTATUCTHUECKasi 00paboTKa JaHHBIX).

Hemoncmpayuu:
Iopmpemuwi: Y. NapBun, I'. Mennens, H.K. Konbnos, k. Yorcon u ®@. Kpuk.
Tabauywvl u cxemol: «MeTOBI TO3HAHUS KUBOW TIPUPOIBI».

Jlabopamopuwvie u npakmuueckue padomol:
[Tpaktuueckas pabora Ne 1. «Mcrmonb3oBaHWE pPAa3NMYHBIX METOAOB INPU H3YUYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI U UX OPraHU3ALUA

Kupble cuctembl (OMOCHUCTEMBI) KakK NpeAMeT u3ydeHus Ouonoruu. OTIudue >KUBBIX
CUCTEM OT HEOPTaHMUYECKOW IPUPOJIBI.

CpoiicTBa OumocucTeM H HX pa3zHooOpazwe. YPOBHH OpraHU3alMd OHWOCHUCTEM:
MOJICKYJIAPHBIM,  KJIETOYHbIM, TKAaHEBbIM, OPraHU3MEHHbIM, MNOMYJISLMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreOlIeHOTHYECKHIT), OMOCEPHBIi.

Hemoncmpayuu:

Tabnuywt u cxemovl: «OCHOBHBIC IPU3HAKH KU3HNY, « Y POBHU OPTaHU3AINHN )KUBOK
TIPUPOJIBI.

Obopyoosanue: monenb mosekyibl JJHK.

Tema 3. XuMu4eckuii cOCTaB U CTPOEHHUE KJIETKH

XUMUYECKH ~ COCTaB  KIETKHM.  XHMHYECKHE  DJJEMEHTBI:  MaKpOJJIEMEHTHI,
MUKpPO3JIeMEHThI. Bo/ia u MuHepasibHbIE BELIECTBA.

@OyHKIIMU BOAB M MUHEPATBHBIX BEIIECTB B KieTke. [loamepikaHMe OCMOTHYECKOTO
Oananca.

benxu. CoctaB u cTpoeHune 0enKkoB. AMUHOKHCIIOTH — MOHOMEpPHI OenkoB. Hezamenumbie
U 3aMEHUMBbIC AMHUHOKHCIOTHL. AMHWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl OEIKOBOM
MOJICKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETUUYHAS M UYETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUN OSITKOB.

depmenTsl — Ouonornyeckue karaimu3aTopbl. CTpoeHHue (epMeHTa: aKTHUBHBIA IICHTD,
cyoctpatHas cneuuduuHocts. Kodepmentsl. Burtammubl. Ominmumst (EepMEHTOB  OT
HEOPTaHWYECKHUX KaTaIN3aTOPOB.



VYriieBoabl: MOHOCaXapuabl (TIII0K03a, pru003a 1 Ie30KCHupru003a), Tucaxapuibl (caxaposa,
JaKTO3a) M MOJUcaxapuibl (Kpaxmal, MNIMKOIeH, lLeJultojo3a). buonormueckue QyHKIMU
YIJIEBOJIOB.

Jlumuael:  Tpurauuepuabl, ¢ocpomunuasl, crepounsl. 'mapodunbHO-rUAPOdHOOHBIE
cBoiicTBa. buonornueckne Gynkunu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U JUIHJIOB KaK
VCTOYHUKOB YHEPTUU.

Hyxnennossie kucnorsl: JIHK u PHK. Hykneotnasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢ynkuun JAHK. Crtpoenne u ¢pynxunum PHK. Buast PHK. AT®: crpoenue u
GhyHKIIH.

[Mutosmornsa — Hayka o kierke. KilerouHas Teopus — NpuMeEp B3aUMOJEHCTBHA HIEH U
(akTOB B HAy4YHOM MO3HAHUU. MeTO/1bl U3yUEeHHUSI KIETKH.

Knetka xak nenoctHas xuBasi cuctema. O01mne npu3Haky KJIETOK: 3aMKHYTasi HapyKHas
MeMOpana, mosiekyibl [IHK kak renernueckuii anmnapar, cuctema CUHTe3a Oerka.

Tumbl KIETOK: JyKapHOTHYecKas M HpokapuoTHueckas. (OcoOEHHOCTH CTPOCHHS
npokapuoTrnueckoi kiuetku. Kierounas crenka 6akrepuii. CTpoeHUE 3yKapUOTHUECKON KIETKH.
OCHOBHBIE OTJINYUS PACTUTEIBHON, ’KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE = CTPYKTYphl ~KIJIETOK — KIJIETOYHas CTEHKa, IJIMKOKAIMKC, HX
¢byukmuu. [Imasmatuyeckas wmemOpana, e€ cBoiicTBa W (QyHKnmu. IluTorurazma m eé
opranousipl. OnHomemOpannble opranouabl kietku: OIIC, ammapar ['oibaku, JTM30COMBIL.
[lonyaBTOHOMHBIE ~ OpPraHoOWAbl  KJIETKH: MUTOXOHJAPUM, IacTuabl. [lpoucxoxneHue
MUTOXOHAPUN W Tutactul. Bunel mnactua. HememOpaHHble OpraHOMJIBI KJIETKH: pUOOCOMBI,
KJIETOYHBIM IIEHTp, LEHTPHUOJIM, PECHUYKH, KIyTUKH. DyHKIHUHM OpPraHOMJOB KIIETKH.
Bxirouenns.

SAnpo — peryasTopHslil HeHTp KieTku. CTpoeHue spa: sijaepHas 000JI0uKa, KapuoIriasma,
XPOMAaTHH, SIIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

Hemoncmpayuu:
Ilopmpemuwvi: A. JleBenuryk, P. I'yk, T. IlIBann, M. Ilnelinen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.
Juaepammur: «PacripeieneHHe XUMHYECKUX 3JIEMEHTOB B HEXXUBOU MPHUPOJIEY,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOW TTPUPOJIEN.
Tabnuysr  u  cxemwr: «llepmommyeckast ~ TabmuIa  XUMHUYECKHX  DJIEMEHTOBY,
«CTtpoenue MoJekynbl BoAb», «buocunTes Genkay, «CTpoeHHE MOJEKYJbI OenKa,
«Ctpoenue pepmenta», «Hyknennossie kucinoTsl. JJHK», «Ctpoenne monexkynst ATDy,
«CTpoeHHEe DyKapUOTHYECKOM KIeTKW», «CTpoeHue IKHUBOTHOM KieTku», «CTpoeHue
pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTHUECKON KIETKW», «CTpOCHUE sAlipa KIETKWY,
«YTneBoabl», «JIunuasn.
Ob6opyoosanue: CBETOBOM MHKPOCKOI, 00OpYyAOBaHHE JUIsl MPOBENEHUS HaOIIOACHUH,
WU3MEpEHUH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.



Jlabopamopusie u npaxmuueckue padomol:

JlaGoparopnast pabora Ne 1. «M3yueHune KataluTUYECKOM aKTUBHOCTH (DEpPMEHTOB (Ha
pUMEpe aMUJIa3bl I KaTallasbl)y.

JlabopaTtopHast pabota Ne 2. «l3ydeHue cTpOeHHS KIETOK pPACTCHHM, >XHBOTHBIX H
OakTepwuii 1Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPEIapaTax U UX OMUCAHUEY.

Tema 4. dKuzHenessTeILHOCTH KJIETKH

OOMeH BemiecTB, WM MeTabonu3M. AccuMwmisiius  (IJIACTUYECKUl  0OMEH) U
TUCCUMIIALINS (SHEPreTHUECKUii 0OMeH) — JABE CTOPOHBI €IMHOTO Tpoliecca MeTadonu3ma. Poib
3aKOHOB COXpPAHEHUS BEIIECTB M SHEPTUH B IOHUMAHUU MeTaboJIM3Ma.

Tunbel oOMeHa BellecTB: aBTOTPOQHBIN U rereporpodHbiii. Poas pepmeHTOB B 0OMEHE
BEILIECTB U MPEBPAIICHUHN SHEPTUHU B KIIETKE.

®otocunte3. CBeroBas u TemHOBas (a3l (¢otocunre3a. Peakuun dorocunTesa.
OddexkTuBHOCTH PoTOCHHTE3a. 3HAUEHUE POTOCUHTE3A JIJIS )KU3HU Ha 3emiie. Biausinue ycnoBuii
cpeapl Ha (POTOCHHTE3 M CIOCOOBI TOBBIIMIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUM.

XeMocuHTe3. XEeMOCUHTE3UpYoIIne OakTepuu. 3Haue€HHWE XEMOCHUHTEe3a IS KU3HU Ha
3emuie.

OHepreTudyeckuii oOMeH B  KJeTke. PacmieruieHwe — BEIIECTB,  BBIJCICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl dHepreTHUeckoro ooMena. ['nukonus. bpoxenue
u ero Buipl. Kucnopoanoe oxucieHue, WIM KJI€TOYHOE JbixaHue. OKUCIUTEIbHOE
dbochopunurpoBanne. IHPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakuun MarpuuHoro cuHte3a. [enetmdeckas wundpopmauus u JHK. Peanuzauus
reHeTuyeckoid MHpopmanuu B kieTke. ['eHeTHueckuil KoJ u ero cBoiicTBa. TpaHCKpUMIIUS —
MatpuuHbiii cuate3 PHK. Tpaucnsuus — 6nocunTes 6enka. Jtanbl Tpancisauun. KogupoBanue
aMUHOKUCIOT. Pons pubocom B OuocuHTtese Oemnka.

Heknerounsie ¢opMbl ku3Hu — Bupycbl. HMcrtopuss otkpsiTus Bupycos (/.W.
NpBanoBckwmit). OCOOCHHOCTH CTPOCHUS M )KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru. bone3au
pacTeHH, ®KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYycaMu. Bupyc uMMyHotehuiinra 4eoBeka
(BUY) — Bo3doymurenr CIIM/la. OOparHas TpaHCKpUNIMS, peBepTaza M HHTErpasa.
[IpodunakTuka pacrpocTpaHEeHUS] BUPYCHBIX 3a00JICBaHUIA.

JHemoncmpayuu:
Ilopmpemur: H.K. Konbuos, 1.1. UBanoBckuii, K.A. Tumupszes.
Tabnuyer u cxemvl: «Tumbl nwuTaHus», «Mertabomusm»,  «MUTOXOHIPUS,

«OHepreTuyecKkui oOMen», «Ximopormacty,  «DOTOCUHTE3Y, «Ctpoenue  JTHK»,
«Ctpoenne u (yHKUIHOHUpOBaHHE TeHa», «CuHTE3 Oenkay, «['eHeTwmueckuii Kom»,
«Bupycer», «bakrepuodarm», «Ctpoenme u ku3HeHHbld 1wkia  Bupyca CIIMa,
6axrtepuodaray, «Perukanus JJTHK».

Obopyoosanue: MOJEA-AMIUINKALIAN «YnBoenne JIHK w TpaHCKpumius»,
«buocunres 6enka», « CTpoeHue KIETKW», MOAeNb CTpyKTypbl JJTHK.



Tema 5. Pa3MHoOKeHUe U HHIMBUIYAJIbHOE PAa3BUTHE OPTraHU3MOB

Knerounslif 1uki, uiau >KM3HEHHBIM MK kieTku. WHTepdaza u muto3. Ilporeccsl,
nporekaromue B uHTepdase. Pemnmukanua — peakuuss matpuuHoro cuHresa JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapHWOTHUIl. [[UTIJIOWIHBIA U TalIOMIHBIA XPOMOCOMHBIE
Habopbl. XpoMatubl. LluTonornueckue OCHOBBI PA3MHOXKEHUS U MHAUBUIYATIHbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — Mmuto3. Ctaauu mutosa. [Iporeccel, mpoucxoAsiiue Ha pa3HbIX CTAIUSIX
MUTO3a. broslornuecknii CMbICI MUTO3a.

[Tporpammupyemasi rubenb KIETKU — aronTo3.

@®opmbl  pa3MHOKEHHS OpPraHM3MOB: Oecmoioe W TmojioBoe. Buabl 6Gecmoioro
Pa3MHOXKEHHUS: JIeJICHUE HaJIBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BEreTaTUBHOE Pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE OPraHM3MOB, €r0 3HAUYECHHE IS
CEJICKIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIUYHS OT OECIOIIOTO.

Meito3. Craguu Mmeiio3a. Ilponeccsl, mpoucxoasiiyme Ha crtaausx meinosa. I[loBenenue
xpoMocoM B Meiio3e. Kpoccunrosep. bruonornueckuii CMbICH ¥ 3HaYEHUE ME03a.

["ameTorenes — mporecc 00pa30BaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [10JI0OBBIE JKene3bl:
CEMEHHUKHU U SSUYHUKHU. OOpa3oBaHHE W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CIepMaTOo30U/I,
SiflleKIeTka) — chepMmaroreHe3 U ooreHe3. (OcCOOEGHHOCTH CTPOCHHS SHIEKIETOK U
criepMato30u10B. OmionorBopenue. Ilaprenorenes.

NHauBuayansHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIbHOE pa3BUTHE (IMOpPHOTEHE3).
Dtanbl SMOPHUOHAIIBHOTO Pa3BUTHSI Y TTO3BOHOYHBIX KUBOTHBIX: JAPOOJICHUE, racTpyJsiLus,
OpraHOreHE3. [TocTamOproHambHOE pasButHe. TUTBI TOCTAMOPUOHAIBHOTO PA3BUTHSL:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOT€HE3 [IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIUH
pa3BUTHSL.

Hemoncmpayuu:
Tabauywvl u cxemovl: «@OPMBI pa3MHOXKEHHUSI OPraHU3MOBY, «J[BOHHOE OIJI0I0TBOPEHUE Y
LBETKOBBIX PACTCHUIN», «BereraTuBHOE pa3sMHOXKEHUE PACTCHUI,
«Jlenenue knetku 6akTepuit», « CTpOCHHUE MOJTOBBIX KIETOK», « CTPOCHHUE XPOMOCOMBD»,
«Knerounbi muki», «Pemmmkamus JHK», «Mwurtoszy», «Mehos», «lIpsmoe u Hempsimoe
pa3zButue», «['ameroreHe3 y MI€KONUTAIOMINX U YeloBeKa», « OCHOBHBIE CTaJIMM OHTOTCHE3a.
ObopyoosaHrue: MUKPOCKON, MHUKpompemnapatbl «CrepMaTo30uIbl MICKOTHUTAIONIETOY,
«SlinexneTka Miekonurammero», «KapuokmHes B KiIeTKax KOpellka JIyKa», MarHUTHas
Moenb-antukanus «Jlenenue kinetku», moaens JJHK, Mmoaens meTada3zHOM XpOMOCOMBEI.



Jlabopamopusie u npaxmuueckue padomol:

JlaGopaTopHast padorta Ne 3. «HaGmroreHne MUTO3a B KJIIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOTIpEriapaTaxy.

JlaGopatopnast pabora No 4. «/3ydyeHue CTpPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTIpeTapaTaxy.

Tema 6. HacjienCTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3agaun reHeTHKU. VcTtopus pa3BUTHS Te€HETHUKH. PoOib LHUTOIOTHU H
AMOPHUOJIOTHH B CTAHOBJICHUH T'eHETUKH. BKitasi poccuiickux 1 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeTolbl TeHeTHKH (TUOPUAOIOTUYECKUN, HUTOTCHETUYECKUN, MOJEKYISIPHO-
reHeTudeckuii). OCHOBHBIE T€HETUUECKUE MOHATH. ['eHeTnYeckasi CHMBOJIMKA, UCTIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJICIOBaHUSA  MPU3HAKOB, ycTaHoBieHHble [. Mengenem.
MoHOruOpuIHOE CKpellMBaHWE. 3aKOH eIWHO0-00pa3usi THOPUAOB TEPBOrO TMOKOJCHHUS.
[IpaBusio TOMUHHPOBAHUS. 3aKOH pacUIEIUIEHUsI TPU3HAKOB. [ nnore3a unctoTel ramert. [lonnoe
Y HETIOJIHOE JIOMHUHUPOBAHHUE.

JurunbpunHoe CcKpemBaHue. 3aKOH HE3aBUCUMOTO  HACJEAOBAaHUS  IPHU3HAKOB.
[{uToreHeTHYecKue OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHMS. AHATU3UPYIOIIEe CKpelMBaHUE.
Hcnonb30BaHye aHATU3UPYIOMIETO CKPEIIMBAHUS JIJIsl ONIPEICTICHUS] TEHOTUIIA OCOOH.

CuernieHHoe HaclieoBaHue mpu3HakoB. Pabora T. Moprana 1o ClemIEeHHOMY
HacJeq0BaHUIO reHoB. HapyIienue cuensieHus reHoB B pe3yjibTaTe KpOCCUHIOBEPA.

XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH. | €eHETHYECKUE KapThI.

['eneTuka mnoja. XpoMOCOMHOE OIpPEAEIICHHE 10JIa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHble OpraHu3Mbl. HaclienoBaHue NPHU3HAKOB, CIEIJIEHHBIX C
IOJIOM.

N3MeHunBOCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAs. Poiib cpespl
B HEHACJICJICTBEHHON HM3MEHYMBOCTU. XapaKTEPUCTUKA MOAM(PUKANUOHHOW W3MEHUYHUBOCTH.
Bapuanunonssiii psa u BapuaumonHas kpusasi. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAU(PUKAITMOHHON N3MEHUUBOCTH.

HacnencrBennasi, iy reHOTUNIUYECKAs, ”3BMEHYMBOCTh. KOMOMHATHBHAS N3MEHYUBOCTb.
Meiio3 ¥ TIOJIOBOM TIPOIlECC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHAS
M3MeHYMBOCTh. Kraccudukanus MyTanuid: Te€HHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U
MPUYUHBI MyTaIuid. MyTtareHHbie akTopbl. 3aKOH TOMOJIOTHUYECKUX PSAOB B HACIEICTBECHHOM
n3MmenunBoctu H.M. Basuiogsa.

BresiepHas Hacie1ICTBEHHOCTh U H3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuwotun uenoBeka. OCHOBHBIE METOJbl T€HETHUKH YEJIOBEKA:
TCHEAJIOTUYECKHM, OJIM3HEIOBbIN, IUTOTCHETUYCCKUM, OUOXUMUYECKHH, MOJICKYJISIPHO-
reHeTudyeckuii. COBpEMEHHOE OIpeeieHUe TEeHOTHUIA: TMOJHOI€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUNIUPOBaHKUEe, B ToM uucie ¢ nomomipio [1I[P-ananuza. HacnencrBennsie 3a0oiieBaHwMs
YeJIOBEeKa: TeHHbIE 00JIE3HU, OOJIE3HU C HACIIEICTBEHHOM



IPEePacoI0KEHHOCTBI0, XPOMOCOMHBIE 00j1e3HH. COMaTHUECKHUE U T'€HEpaTUBHbIE MYyTallUu.
CrBonoBble KiIeTKH. IIpuHIMIBI 310pOBOrO 00pasza >KM3HU, AUATHOCTHKHU, MPO(DHUIAKTHKU U
JICYEHHUsST TEHETHYECKHX Oose3Hel. MenuKo-reHeTUUeCcKoe KOHCYJIbTUPOBAHUE. 3HAauCHUE
MEIMIUHCKON FeHETUKH B IPEJOTBPAIECHUH 1 JICUEHUU T'eHETUUECKUX 3a00JIeBaHUI YeloBeKa.

Hemoncmpayuu:

Ilopmpemwvi: 1I'. Mengenb, T. Mopran, I'. nge Dpuz, C.C. Yerepuxos, H.B.
Tumodees-Pecosckuii, H.I1. BaBuios.

Tabnuyvl u cxemvi: « MOHOTHOPUIHOE CKPEIIMBAHUE U €TO IUTOTCHETUYECKAs] OCHOBAY,
«3aKOH pacHICIUIEHUS] W €ro I[MTOrC€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«JlurnbpuaHoe ckpemuBaHue», «l{dToNMOrHYeckre OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUS,
«Meio3y», «B3aumMoaencTBUE AJUICIbHBIX T€HOBY, « €eHETUUECKUE KAPThl PACTEHUM, )KUBOTHBIX
U 4YeJoBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHHUS, CUCIUICHHOTO C IMOJOMY,
«Kapuotunsl dYenoBeka M IKUBOTHBIX», «Buasl wusmeHunBOoCTHY, «MonudukanronHas
M3MEHYUBOCThY», «HaciaenoBanue pesyc- gakropay, «l'eHeTHka rpynn KpoBu», «MyTarmoHHas
W3MEHYHBOCTDY.

Obopyoosanue:  MOACTH-aMIUIMKAIMA ~ «MOHOTHOpHUIHOE  CKpPEIIMBAaHHEY,
«Henomnoe pommHMpOBaHUE», «JurnOpuaHoe ckpemmBanue», «llepekpéct xpomocomy,
MUKPOCKON M MHKpompenapar «Jpozodmia» (Hopma, MyTaniuu (pOpMBI KPBUIbEB U OKPACKH
Tena), repoapuii «I'opox mMoceBHOM.

Jlabopamopnuvie u npakmuueckue padoomaoi:

JlabopatopHass pabota No 5. «M3yueHume pe3ynbTaToB  MOHOTHMOPHIHOTO U
JUTHOPUTHOTO CKPEIIUBAHUS Y APO30(UIBI HA TOTOBBIX MUKPOTIpEmapaTaxy.

JlabopatopHast pabora Ne 6. «M3ydenwme MoAM(pUKAIIMOHHON H3MEHUYUBOCTH,
ITIOCTPOCHHE BapUALMOHHOTO Psiia U BApUALMOHHON KPUBOI».

JlaboparopHast pabora No 7. «AHanmu3 MyTanmuii y Apo30QHIBI Ha TOTOBBIX
MHUKpOMpemnapaTax.

[TpakTudeckas pabora Ne 2. «CocTaBiieHre U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexniusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak HayKa U Ipoliecc. 3apoXKIeHue celeKUnu U qomectukanus. Yuenne H.U.
BaBunoBa o 1eHTpax NPOUCXOXKACHUS W MHOTO0Opa3us KyJIbTypHBIX pacTeHui. LleHTps
MPOUCXOXKACHHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMEHHBIE METOJBI  CENEeKIMU. MaccoBbIlii U WHAMBUAYaJIbHBIM OTOOPHI B
CEeJIeKLIMM pacTeHUN U KUBOTHBIX. OlleHKa AKCTepbepa. BIM3KOpOACTBEHHOE CKpEIIMBAHUE —
uHOpuauHT. Yncrtas nuaus. CkpelmuBaHue YUCTHIX JIMHUK. ['eTepo3uc, uiu rubpuaHas cuia.
HepoactBennoe ckpemmBanue — ayrOpuauHr. OTmanéHHas ruOpuau3anus U e€ YCIexHu.
HckyccTBEHHBI MyTareHe3 W IMOJy4YeHUE NOJUIUIONAOB. /[OCTHKEHUS CENeKUMU PacTEHHU,
KUBOTHBIX 1 MUKPOOPTIaHU3MOB.

buorexHonoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHas HWHXXEHepHs. DTanbl CO3JaHUS
pekomOunantHoii JIHK wu TtpaHcreHHeix opranuszmoB. KietouHnas uHxeHepwus.



Kierounple KynbTypel. MHEKPOKIOHAIBHOE pa3MHOXeHHE pacteHud. KitioHupoBaHue
BBICOKOIIPOTyKTUBHBIX CENBbCKOXO03AMCTBEHHBIX OpPraHU3MOB. OKOJIOTn4YecKue u
stnueckue npodaemel. 'MO — reneTnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypumn, I'.J1. Kapneuenko, M.®. NBaHoB.

Tabnuyst u cxemvl: KapTa «LIeHTPBI TPOUCXOKIECHUS U MHOTOOOPa3Hsl KyJIbTYpPHBIX
pactenuit», «llopoabl mOMamHUX  JKUBOTHBIX», «CoOpTa KyJbTYpPHBIX  PACTEHHID»,
«Otnanénnas rudpuauzamnus», «Padoter akagemuka M.®. BanoBay, «Ilomummionausy»,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsie KYJIbTYpPBI U KIOHUPOBAaHUEY,
«KoHCcTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

Obopyoosarue: MyISiKYU TUIONOB M KOPHEIUIOJOB TUKHUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuii « CenbCKOX035HCTBEHHBIE PACTEHUS.

Jlabopamopusie u npakmuyeckue padomel:

Okckypeust « OCHOBHBIE METOJbI M JIOCTH)KCHHS CEJICKIIMM PACTeHUN W KUBOTHBIX (Ha
CEJICKIITMOHHYIO CTaHIIUIO, IUIEMEHHYIO0 (epMy, COPTOUCIBITATENbHBIN YY4acTOK, B TEILUTMYHOE
XO035ICTBO, 1a00PATOPHUIO arPOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHASA OMOJIOTUA

ITpennocelnku BO3HMKHOBEHHUS 3BOJIIOLIMOHHON TEOpPHM. OBOJIIOLMOHHAS TEOopus U €€
MeCTO B Onosoruu. BivsHue 3BOIIOIMOHHOM TEOpUU HA Pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CBuzerenbcTBa 3BOJONMU. [lameoHTONIOrMYECKHE: TOCIIEI0BATEIBHOCTD MOSIBICHUS
BUJIOB B MAJICOHTOJIOIMUYECKOM JIETONMCH, IepexoaHble popMbl. buoreorpaduueckue: cxoncTBo
U paznuuue ¢payH U prop MaTepruKOB U OCTPOBOB.

OMOpPHUOIOTrHYECKUE: CXOACTBA M Pa3IuuMsl SMOPUOHOB pPa3HBIX BUAOB IMMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIC, PYAUMEHTApHBIE OpraHbI,
aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OPraHU3MOB.

OpomonmonHass Teopuss Y. JlapBunHa. Ilpennocbuiky BO3HUKHOBEHHUS JapBUHU3MA.
JIBIDKyIIMEe CWIBl  OBOMIOIMKM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHE IpU
OTPaHUYEHHOCTH pecypcos, HEonpeAcIEHHAs U3MEHYUBOCTb, Oopbba 3a
CYLIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bomoiuud (CTO) u €€ OCHOBHBIE MOJOKCHUS.

Muxkpossomtonus. [Tonmynsanusa kak eIrMHNALIA BUAA U 3BOJIIOLUH.

JIBmxyiue cuibl ((pakTopbl) 3BOJIOLMK BHIOB B MpHUpoAe. MyTallMOHHBIN Mpolecc U
KOMOMHATHBHAs W3MEHUYMBOCTh. [lomynsiimonHble BoiHBI M jApedd reHoB. M3omsauus u
MUTpaIus.

EctecTBenHbIN 0TOOp — HanpaBsoLUUil pakTop 3BoIOLIKU. DOPMBI €CTECTBEHHOTO 0TOOPA.



[Tpucnoco6iieHHOCTb OpraHu3MOB  Kak  pe3yabraT  osBomouuu.  [Ipumepst
MIPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMOp(O3bl U UINO0-aJaNTALIH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHOBHBIE (hOPMBI BUJI000pa30BaHUS:
reorpapuueckoe, 3KOJIOIrHYECKOE.

MaxposBotonusi. Dopmbl ABOJIIOLINU: dunerndeckas, JTMBEpreHTHas,
KOHBEpIeHTHas, napajenbHas. HeoOpaTuMocTh 3BOIIOLUN.
[Ipoucxoxaenue  OT  HecHeUUaTU3UPOBAHHBIX npenkoB.  IIporpeccupyromas

crienManu3anus. AJanTUBHAS paIdaliys.

Hemoncmpayuu:

Iopmpemuwi: K. Jlunneii, XK.b. Jlamapk, Y. [lapBun, B.O. KoBanesckuii, K.M. bap, 3.
I'exkens, . Mromnep, A.H. CeBepios.

Tabauyvl u cxemwvl: «Pa3BuTHE OpraHMYECKOTO MHUpa Ha 3emMie», «3apOoibIIIn
MMO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «DopMbl O0pHOBI 32 CYIIECTBOBAHHUEY,
«EctectBenHbIit 0TO0p», «MHOTrOo0Opa3ue copToB pacTteHuit», « MHoroodpaszue mopoj
JKHBOTHBIX), «ITomynsammmy, «MyTanonHas U3MEHUYHUBOCTDY, «Apomopdo3b»,
«nnoananranuny, «O0mas nereHepamus», «JBwKymme cuiibl 3Boiaouny, «Kapra- cxema

Mapmpyta nytemectBus Y. Jlapuna», «boppba 3a CyIiecTBOBaHHE»,
«IIpucrocobaeHHOCTD OpraHU3MOBY, «I"eorpaduueckoe BHUJI000pa30BaHUEY,
«IKOJIOTHIECKOE BUI000pa30BAHHE.

Obopyoosarue: KOMICKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCcKH, HA0Op TJI0JIOB U
ceMsiH, KoJuteKiusl «[I[puMephl 3alTUTHRIX TPUCTIOCOOTIEHUHN Y JKUBOTHBIX», MOJIETh « OCHOBHBIE
HaIlpaBJICHUS SBOJIOLNNY, 00bEMHAsE MOJIeh «CTPOCHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX .

bruoreorpadudueckas kapra Mupa, KOUICKIHS «DOpPMBI COXPAaHHOCTH HCKOMAeMBbIX
JKUBOTHBIX U pacTeHUi», Mojeib anmmkamnus «Ilepekpéct xpoMmocomy, BlIakHbIE TperapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme JATYLIKW», MHKpONpenapar
«JIpo3oduna» (Hopma, MyTaniuu (GOPMbI KPBIIILEB U OKPACKHU TEIA).

Jlabopamopnsie u npakmuueckue paoomoi:
Jlaboparopnas padota Ne 1. «CpaBHeHHE BUA0B 110 MOP(HOIOTHUECKOMY KPUTEPHUIO.
JlaGoparopHass pabora Ne 2. «OmnucaHue mPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HHU Ha 3emiie

JloHay4dHble IIpEACTABICHUSA O 3apOXKACHUU KU3HU. HaydHble TMIIOTE3bI BOZHUKHOBEHHUS
KU3HU Ha 3emuie: abuoreHe3 W maHcmepmus. XuUMHUYecKas HBOJIOIMSA. AOMOTeHHBIH CHUHTE3
OpPraHMYECKMX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPKICHHE
XUMHUYECKOU 3BoJfonnu. HadanpHbie 3Tambl Ouonornueckoit spomronuu. ['unoreza PHK-mupa.
dopmupoBaHre MEMOPAaHHBIX CTPYKTYP U BO3HUKHOBEHHE NMPOTOKIETKU. [IepBbie KIeTKH U uX
sBomonnst. @OpMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPTaHU3MOB.



Pa3Butne xum3Hm Ha 3emie 1o spam U nepuoaaMm. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosolickas spa W e€ MepUOabl: KeMOpPUUCKUH, OpPIOBUKCKHM,
CUJIypUHCKUH, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o3o0iickas opa 1 €€ neproabl: TPUACOBBIN, IOPCKHM, MEITOBOM.

KaliHo3oiickas spa u €€ nepruopl: NaaeoreHOBbI, HEOT€HOBBIN, AHTPONOT€HOBBI.

XapakTepucTHKa  KiIMMaTta M TEOJIOTMYECKUX  IpoueccoB. (OCHOBHBIE — 3Tallbl

HBOJIIOIMH PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl Y paCTCHHM U >KUBOTHBIX.
[losiBneHue, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MuUpa Kak OTpakeHHe 3BOJIIONMH. OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIOLMS 4YeJloBEeKa. AHTpOIOJIOTHS Kak Hayka. Pa3Butue npenctaBieHUN o
IIPOUCXOXKIACHUM YeoBeKa. MeToasl n3ydueHus auTponorese3a. CxoAcTBa U pa3inimsl 4eIoBeKa
Y KUBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHUE YETIOBEKA.

JBuxymue cunbl  ((akTopel) aHTpororeHesa. HacnencTBeHHas HW3MEHYMBOCTh U
ecTecTBeHHBINH 0TOOp. OOIIECTBEHHBII 00pa3 KU3HU, U3TOTOBJICHHUE OPYAHM TPY/la, MBIIIUICHHE,
peysb.

OCHOBHBIE CTaJIMM W BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIIONUTEKH, YEIOBEK yMEJbIil,
Yenosexk mnpsimoxonsuuid, YemoBek Heanaepralbckud, YenoBek pa3zymuHbid. Haxoaku
MCKOIAeMbIX OCTATKOB, BPEMSI CYIIIECTBOBAHUS, 00JIaCTh PaCHpOCTpPaHEHUsI, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUsl.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME PACHl: €BPOMNECOUIAHAS (€Bpa3uiicKas), HErpo-
aBCTpaJiouiHasg  (9PKBaTOpUalbHasl), MOHIOJIOMIHAsA (a3uaTcKo-aMepuKaHckasi). YepTsl
MPUCTIOCOOJIEHHOCTH TPEICTAaBUTENIEH YEJIOBEUECKHX pac K YCJIOBHMSM CYIIECTBOBAHMS.
EnuncTBo yenoseueckux pac. Kpurnka pacuzma.

Hemoncmpayuu:

Ilopmpemuwi: ®. Penn, JI. ITactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JapsuH.

Tabnuyvr u cxemvi: «Bo3numkHoBenme  ComHEUHOW  cHCTeMbl»,  «Pa3Burme
OpPraHUYeCcKOTro MUpay, «PactutenpHas KJIETKA, «KuBoTHas KIIETKAY,
«IIpokapuornueckass  knetka», «COBpeMEeHHas  CHCTEMa OpPraHUYECKOTr0  MHpPay,
«CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YeTTOBEKOOOPa3HBIX 00€3bsiHY,
«OCHOBHbIE M€CTa MAJICOHTOJOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOI'O YEIOBEKaY,
«/IpeBHenmmne momn»,  «/pesnme  momm»,  «llepBele  coOBpeMEHHBIE IO,
«YenoBevecKkue pachb».

Obopyoosanue: wmynsku «lIpoucxoxaenue dyenoBeka» (OIOCTBHI  aBCTPAJIOMHUTEKA,
MUTEKAHTPOIa, HeaHIepTaiblla, KPOMaHbOHIIA), CJICTIKH WM U300paKeHUs] KaMEHHBIX OpYyAUi
MePBOOBITHOTO YeOBeKa (KaMHU-YOIIEPhI, pyouiia, ckpebia), TeOXpoHOJoTHUYecKas Tabynla,
KoJuieKIust «DOpMbI COXPAaHHOCTH UCKOTIAEMBIX JKUBOTHBIX M PACTCHUIN.

Jlabopamopuvie u npakmuyeckue padomol:
[Ipaktuueckass pabora Ne 1. «/3ydeHue HCKOMAEeMbIX OCTaTKOB pacTeHHH H
KUBOTHBIX B KOJUTCKIUSIX).



DKcKypeusi «DBONIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B eCTECTBEHHO-HAyYHBIH WM
KpaeBeI4eCKui My3eil).

Tema 3. Opranu3msl M OKpy:Kawmas cpeaa

OKonorus Kak Hayka. 3aJayd M paslienbl AKOJOTMU. MeToabl 3KOJOTHYECKHUX
UCCIIeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JyIIHas,  IOYBEHHAs,
BHYTPUOPIaHU3MEHHAS.

Oxonorudeckue (axropsl. Knaccudukamus sxonorudeckux (HakTopoB: aOUOTHYECKHE,
OuoTHuYEeCcKue U aHTponoreHHsle. /leficTBue sK0I0rnyeckux (pakTopoB HA OPraHU3MBI.

AbGuotnueckue  (akTopbl:  CBET, TeMIepaTypa, BIaKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenuss opraHu3MOB K JE€HCTBUIO a0MOTUYECKUX (PaKTOpOB. bronornueckue puTMel.

buornueckue ¢dakroppl. Buasl OunoTHYecKMX — B3aMMOJAEHCTBUI:  KOHKYpPEHLUS,
XMIHUYECTBO, CUMOMO3 U ero ¢opMmel. [lapazutusMm, koonepanus, MyTyain3M, KOMMEHCATU3M
(KBapTHPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIM3M, HEHUTpaiau3M. 3HaueHue OMOTHYECKUX
B3aUMOJICHCTBUN  JIJI1  CYIIECTBOBAHMSI ~ OPraHU3MOB B IPHUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKNE XApPaKTEPUCTUKU Momyasaunud. OCHOBHBIE II0Ka3aTeNd IOIYJIALHN:
YHUCIIEHHOCTb, IUIOTHOCTb, POXKJAa€MOCTb, CMEPTHOCTb, MPUPOCT, Murpamus. JluHamuka
YUCIICHHOCTH MOMYJISILUY U €€ peryJIsuus.

Hemoncmpayuu:

Ilopmpemuwi: A. I'ym6onbar, K.®. Pynbe, 3. ['ekkens.

Tabnuywl u cxemol: xapta «Ilpupoansie 30HbI 3emin», «Cpeabl 0OUTaHUS OPraHU3MOBY,
«Dotonepuonuzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa YUCICHHOCTU MOIMYJISIUU
uHpy3zopun-Tyhenpkny, «llumessie nenm.

Jlabopamopusie u npakmuueckue padomoi:

JlabopatopHass  padota Ne 3. «Mopdonoruueckue  OCOOCHHOCTH  PACTCHUIA
13 pa3HBIX MECT OOUTAHUS.

JlaboparopHast pabora Ne 4. «BnusiHue cBeTta Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaxktrueckas pabora Ne 2. «[loacd€T MIOTHOCTH MOMYJISIITUN Pa3HBIX BHUJIOB
pacTeHum».

Tema 4. Coo01iecTBa 1 3K0JI0rH4eCKUe CHCTEMBI
CoobmectB0O  opraHu3mMoB —  OumorneHo3. CTpykTypsl  OWOIEHO3a:  BHIOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (muieBas). Buabsl-nomuHaHThl. CBSI31 B OMOIICHO3E.
DKOJIOTHYECKUE CUCTeMBI (d9KocucTtembl). [loHATHE 00 3KOCHMCTEeMEe M OHOTEOIICHO3E.
OyHKIIMOHATFHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYICHTH, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemiecTB W MOTOK SHEPTUM B 3KocucTeMe. Tpoduueckue (MUIICBBIC) YPOBHU
skocuctembl. [TumieBsie nenu u cetr. OCHOBHBIE TIOKA3aTEH YKOCUCTEMBI: Onomacca,



OPOAYKIMSA. DKOJIOTMYECKHE MUPAMHJbL: MPOAYKIHMH, 4YUCICHHOCTH, Ouomaccel. CBolcTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOperyJsiuus, pazsutue. Cykueccusl.

[IpupoaHble SKOCHUCTEMBI. OJKOCHUCTEMBI O03Ep M pPEK. DKOCHCTEMa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTI'O JIeca.

AHTpPOIIOT€HHbIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCUCTEMBI.
buonoruueckoe 1 x03sHCTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpaszue kak ¢pakTop yCTOMYUBOCTH 3KocucTeM. CoXpaHeHHE OMOJIOTMYECKOro
pazHooOpa3us Ha 3emIie.

VYuenue B.W. Bepnaackoro o 6uocdepe. ['panutibl, coctaB u cTpykTypa ouochepsnl. XKupoe
BemecTBO M ero (QyHkuuu. OcobOeHHocTH Ouocdepbl Kak TII00aIbHOM HKOCUCTEMBI.
JlunamMuueckoe paBHOBeCUE U oOpaTHas CBsI3b B brocdepe.

KpyroBopoTsl BewecTB 1 OMOT€OXUMUYECKHE UKl 3JIEMEHTOB (YIJIEpoAa, a30Ta).
3oHanbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Oumocdepe 3emun. AHTPOINOTeHHBIE HM3MEHEHHs B Ouocdepe.
['mo6GankHbIE 5KOTOTUYECKHUE TTPOOIEMBI.

CocyiecTBOBaHUE MPUPOBI U yenoBeuecTBa. CoxpaHeHrne 6nopazHooOpasus Kak OCHOBA
yCTOWYUBOCTH Onocdepsl. OCHOBA PALIMOHAIBHOTO YIIPABJICHUS MPUPOIHBIMHU PECYPCaMU U HX
ucnoJib3oBanue. JlocTukeHus: OMOJOTUU U OXPaHa MPUPOIBIL.

Hemoncmpayuu:

Hopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuyvr  u cxemwvr: «llumeBble 1enm», «bUOIEHO3: CcOCTaB U CTPYKTypay,
«IIpupognsie cooOmectBay, «llemn mnuTaHUsSI», «IKOJOTHYECKAs MUPAMHUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOWHOTO
neca», «buoneno3 Bogoémay, «ArpouneHos3», «lIpumepHsle aHTPONIOTEHHBIE BO3ICHCTBUS Ha
npupony», «BaxHeWlIne MCTOYHUMKM 3arpsi3HEHUs BO3[yXa U TPYHTOBBIX Boa», «llouBa —
BaKHEHIIasi cocTaBisitonias Ouocdeps», «DakTopbl nerpaganuu mousy, «llapHUKOBBIN
abdexT», «DakToppl PaTUOAKTUBHOTO 3arps3HeHust Ouocdepsl», «OOmas CcTpykTypa
ouocdeps», «PacnpocTpanenue xu3Hu B 6uochepey,

«O30HOBBIN 3KkpaH O6uocheps», «KpyroBopoT yriepona B ouochepe», «KpyropopoT azora B
MIPUPOJIEN.

OOGopyrnoBanue: Mojenb-anmukKanus «Tunuuaele OUOIEHO3BI», TrepOapuit
«Pacturenvubie  cooOmiectBay, koiekuuu — «buomenos», «Bpemutenn — BaxHemmx
CEJIbCKOXO3UCTBEHHBIX KYJIBTYp», TepOapuu U KOJUJICKIIMM PACTEHUH U IKUBOTHBIX,
MIPUHAJICKAIINE K Pa3HbIM SKOJIOTUYECKUM Irpynmnam ogHoro Buaa, KpacHas kaura Poccutickoit

q)ezlepam/m, I/I306pa)KeHI/I${ OXpaHACMBIX BUIOB paCTeHI/Iﬁ 1 )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO BUOJIOI'MU HA YPOBHE CPEJHET'O OBIIET'O OBPA30OBAHUA

Cornacho ®PI'OC COO ycranaBiuBaroTCs TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS
00YYaroIMMHUCS TIPOTPAMM CpPEeTHETO 001IeT0 00pa30BaHMs: TMYHOCTHBIM, METANIPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOECHHS MpenMera «buonorus» BBIIEIEHbI
CIIENIyIONINE COCTABJISIONIME: OCO3HAHHE OOYyYAaroIIMMHCS  POCCHICKON  TpakIaHCKOU
WJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIECIECHUIO,
HaJu4Yue MOTHBAIMU K OOY4YeHHUIO OWOJOTHU, IEJCHANPaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXKJICHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX I[EHHOCTEH U HUCTOPUUECKUX TpaauLui
pa3BUTHUSA OMOJIOTHYECKOTO 3HaAHUA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuxcs
PYKOBOJICTBOBAaTbCSI B CBOEHM JESATENBHOCTH IEHHOCTHO- CMBICIOBBIMH YCTAaHOBKaMH,
OPUCYUIUMU  CUCTEeME  OHOJOTMYecKoro  oOpa3oBaHUs, HAJIMYHME  HKOJIOTHYECKOTO
MIPaBOCO3HAHMSI, CIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH KM3HECHHBIC TIIaHBI.

JluyHOCTHBIE  pe3yNbTaThl  OCBOEHUs  mnpeaMera  «buonorus»  gocturaroTcs B
€NHCTBE y4eOHOi u BOCIIUTATENIbHON JIEeATEeIbHOCTH B COOTBETCTBHUU C
TPaAUIIMOHHBIMH ~ POCCUUCKUMHU  COIMOKYJIBTYPHBIMH, HUCTOPUYECKUMU U  JYXOBHO-
HPaBCTBEHHBIMH I[EHHOCTSMH, MPUHITHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TpOIlECCaM CaMOIIO3HAHUS, CAMOBOCHHUTAHHUS W CAaMOPA3BHUTHSI, Pa3BUTHS
BHYTPEHHEH TMO3UIMU JUYHOCTH, MATPUOTHU3MA, YBAXKEHUA K 3aKOHY U MPABOMOPSIKY,
YEJIOBEKY TpyJa U CTaplieMy TMOKOJICHHIO, B3aHMHOTO YBaXKCHHS, OCPEKHOTO OTHOIICHUS K
KYyJIbTYPHOMY HACJIEANIO U TPAJIULIMSM MHOTOHAIIMOHAIBLHOrO Hapoaa Poccuiickon @enepanuu,
MIPUPOJE U OKPYKAIOWIEH Cpee.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS Y4eOHOTO mpeameTa «bruosiorus T0KHBI OTpaXKaTh
TOTOBHOCTh M CITOCOOHOCTH 00YUaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIIMEH JUYHOCTHU, CHCTEMOM IIEHHOCTHBIX OpHEHTAllUi, TO3UTUBHBIX BHYTPEHHHX
yOXKJICHU, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTAM POCCHUHCKOrO  OOIIEeCTBa,
pacuIupeHue KU3HEHHOTO OIbITA U OMbITA JAESITENIBbHOCTH B MPOIECCE peaiu3allid OCHOBHBIX
HaIpaBJICHUI BOCTIUTATENIbHOU JIEATEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpaxaaHcKoro BOCIMTAHUSN:

ChOPMHPOBAHHOCTh ~TPAKAAHCKOW IIO3UIUHM  OOYYalOIIErocss Kak  aKTHBHOTO H
OTBETCTBEHHOT'O 4WICHA POCCUIICKOTO OOIIECTRA;

OCO3HAHME CBOUX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTECH, YBaKCHHE 3aKOHA W
IPABOIOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOMN JIEATENBHOCTHU MIPHU CO3/IaHUHU YUEOHBIX NPOEKTOB,
pelIeHnH y4eOHBIX U TT03HABATEIbHBIX 33/a4, BEIIIOJTHEHUU OMOIOTMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpEAENATh COOCTBEHHYIO TO3MLHI0 [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOMH )KU3HU U OOBSICHATH €€;

YMEHHE Yy4YUTBIBATh B CBOMX JIEHCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH C pa3HbIMU yOeXKIEHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIUATBHBIM
IIOJIOYKEHUEM;

TOTOBHOCTb K COTPYJIHUYECTBY B IIPOLECCE COBMECTHOIO BBINIOJIHEHUS Y4EOHBIX,
NIO3HABATENIbHBIX M MCCIENOBATENbCKUX 3a7a4, YBAKUTEIBHOIO OTHOUIEHMS K MHEHHIO
OIIIOHEHTOB NP 00CYXJAEHUHU CIIOPHBIX BOIPOCOB OMOIOIMUYECKOTO COACPIKAHNUS;

TOTOBHOCTh K TYMaHUTapHOMN W BOJIOHTEPCKOU JESITEIbHOCTH;

2) MATPUOTHYECKOT0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUMCKON T'pakJaHCKOW WICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS
K CBOEMY Hapojay, 4yBCTBa OTBETCTBEHHOCTH nepen PoamHO#, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOI A3bIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACJIEAUI0 U NaMIATHUKAM TPHUPOJIBI,
nocTtrxkeHussM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYE;

CHOCOOHOCTD OLIEHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAYeHUsT OWOJIOTMM B TO3HAHWM 3aKOHOB MPUPOJBI, B KU3HU 4YEJIOBEKa U
COBPEMEHHOTO O0IIEeCTBa;

ujeliHas yoe:x IEHHOCTb, TOTOBHOCTD K CITYKEeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCHHTAHMS:

OCO3HAHME TYyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoa; c(OpMUPOBAHHOCTh

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TOBE/ICHUS;

CHOCOOHOCTDH OIIEHHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIa/1a B IOCTPOEHUE YCTOWYMBOIO OyIyILEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJUTEIISAM, CO3/IaHUIO0 CEMbH HA OCHOBE OCO3HAHHOT'O
MIPUHSATHS LICHHOCTEN CeMEHON dU3HU B COOTBETCTBHUH C TpaJAULIMAMH Hapos10B Poccuu;

4) 3CTeTHYECKOro BOCIIMTAHMUA:
ACTETUYECKOE OTHOUICHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOIO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOUIECTBEHHBIX OTHOIICHHUIA;
MNOHUMAaHHUE YMOLIMOHAIBHOTO BO3JEHCTBUS )KUBOM MPUPO/IBI U €€ LIEHHOCTH; TOTOBHOCTB K
CaMOBBIPAKEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE ITPOSIBIIATH
Ka4ecTBa TBOPYECKOM JINYHOCTH;



5) ¢usuueckoro BocnuTAHMS, (OPMUPOBAHMS KYJbLTYPbl 310POBbS H IMOIHOHAILHOIO
Os1aromosiyuyms:

MOHUMAHUE U peanu3alus 3J0pOBOro u 6€30macHOro oopasa *KU3HH (310pOBOE MUTAHUE,
cOOJTII0ICHHE TUTHEHWYECKUX MPaBUIl M HOPM, COQTAaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
peryispHas (Qu3nyeckas aKTHUBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO W KOMIIETCHTHOTO
OTHONICHHSI K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUECKOMY 37I0POBBIO;

MOHUMAHHUE IIEHHOCTH TPAaBWJI HWHIWBHAYaJbHOTO M KOJJIEKTHBHOTO 0€30MacHOTO
MTOBEJICHUSI B CUTYAIUSIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HU JIOJCH;

OCO3HAHHE TIOCJICICTBUN M HEMPUATHS BPEAHBIX MPUBBIUCK (YHMOTPEOJCHUS aIKOTOJIs,
HapKOTHKOB, KypeHUs);

6) TpyaoBOro BocHMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYIOTIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTMUECKON U COLIMATBLHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHUPOBATh, IUIAHUPOBATH M  CaMOCTOSTENIBHO  BBIMOJHATH  TaKylo
JIeSITEIbHOCTH;

UHTEpEC K pa3au4HbIM cdepaM MpoPecCHOHATBLHON NMesATENHbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOp OyayIieii mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caMOOOPa30BAaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) 3KOJOrH4ecKoro BOCHUTAHHUS:

AKOJIOTUYECKH IIeJIECO00pa3HOE OTHOIIECHUE K MPUPOJIC KaK UCTOYHHUKY >KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHSI JKOJOTUYECKOW KYyJIBTYphl: MPUOOpPETEHHE ONbITa TJIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX ITOCIEACTBUM JUIsl OKPYKAIOLIEN CPEbI;

OCO3HAHHUE TI00ATBLHOTO XapaKTepa IKOJIOTHYECKHUX MPoOIeM U MyTeH UX PelIeHus;

CIOCOOHOCTB UCIOJIB30BaTh MPUOOpETaeMble TPU U3YUYCHUH OMOJIOTUHU 3HAHUSI U YMEHUS
MIPU PEIICHUH MPOoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM MPHUPOJIOTNOJIb30BAaHUEM (COOIIIOACHUE
MpaBWJI NOBEJICHUS B NPUPOJIE, HAIPABICHHBIX HA COXPAHEHHUE PABHOBECHUS B DKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, brochepsl);

AKTUBHOE HENPUATHE ICHWCTBUN, NMPUHOCAIIUX BpPEJ OKPYKAIOLIEH MPUPOAHON cpene,
YMEHHUE MPOTHO3UPOBATH HEOIATOMPUSATHBIE YKOJIOTHYECKUE MOCIEACTBUS MPEATPUHUMAECMbIX
NEUCTBUHN U NPENOTBPALIATh UX;

HaJIMYM€ PA3BUTOrO0 HSKOJOTUYECKOTO MBIIICHUS, SKOJOTMYECKON KYJIbTYphl, OMNBITA
NEATEIIbHOCTH HKOJOTMYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCSA HWMH B
[M03HABATENBHOM, KOMMYHUKATUBHOM M COLHAIBHOM MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN AEATEIBHOCTH IKOJIOTMYECKON HAITPABICHHOCTH;



8) ueHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM M OOIIECTBEHHOW MpPAKTUKH, OCHOBAaHHOIO Ha JAMANIOre KYyJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpILIEHCTBOBAHME SI3bIKOBON M UUTATENBCKOM KyJIbTYpbl KaK CpPEJICTBA B3aUMOACHCTBUS
MEX/y JIIOIbMU U TIO3HAHUS MHpA;

NOHMMaHHE crenu(UKU OHOJIOTMM KaK HayKH, OCO3HaHHUs €€ pojiu B (POPMUPOBAHHUU
pPalMOHAJILHOTO  HAyYHOTO  MBIIIJIEHUS, CO3JaHUM  IIEJIOCTHOTO  IMPEACTaBICHHUS 00
OKpPYXaloLIeEM MUpPE KaK O €MHCTBE IPUPO/IbI, YETOBEKA U OOIECTBA, B IO3HAHUU NTPUPOTHBIX
3aKOHOMEPHOCTEH U peleHUH MpodJIeM COXpaHEHUs! MPUPOAHOIO PAaBHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTU OHOJIOTHH JUIsl COBPEMEHHOM IMBHIN3AaLUU: 00ecreueHus
HOBOT'O YPOBHSI pa3BUTHUSl MEAUIIMHBI, CO3aHNE NMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHble Ipo0IeMbl Pa3BUTHS YEJI0BEUECTBA, MOMCKA MyTEH BbIXOAA U3 INI00ATBHBIX
HKOJIOTUYECKHX MPpo0sIeM 1 o0ecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAllUOHAIBHOMY
MCIOJIb30BAHMIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB XKHU3HH;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTMYECKHUX 3HAHUU B IIEJIAX MOBBILICHUS OOLIeH
KYJbTYpbl, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, KaK COCTaBHOMW 4YacTU ()YyHKLIHMOHAJIbHOU
IrpaMOTHOCTU 0Oy4Jaromuxcs, GOpMUPYyEMON MTPU U3yUYEHUU OHOJIOTHUH;

NOHUMAaHHE CYITHOCTH METOJOB IO3HAHUS, HUCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJIb30BAaTh IOJy4yaeMble 3HAHMS Ul aHalu3a U OOBSCHEHUS SIBICHUMN
OKpPYXAIOUIero MHUpa W MPOUCXOJAUIMX B HEM M3MEHEHUW, YMEHHE JenaTb OOOCHOBaHHBIC
3aKJIIOYEHHUS] Ha OCHOBE HAYYHbIX (AKTOB W HMEIOLIUXCS JaHHBIX C LEJIbI0 MOJYy4YEeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBbHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS Jis pelIeHUs
po6JIeM B peasIbHbIX KU3HEHHbBIX CUTYaAIUX;

OCO3HAHME IIEHHOCTU HAay4HOH JESTENbHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOCKTHYIO U
HCCIIEI0BATENBCKYIO AESITENBHOCTh MHANBHUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUI0O M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IMIOJIYYEHHIO HOBBIX 3HAHUW MO OWOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3yiabTaThl OCBOCHHUSI y4eOHOro mpeamera «buonorus» BKIHOYAIOT:
3HaUMMBbIC I (DOPMHUPOBAHUS MHPOBO33PECHHUS OOYYAIOUIUXCS  MEXIUCIUTITHHAPHBIE
(MexTmpeMeTHBIE) OOIeHAyYHbIC TOHSITHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOW KapTHHBI
MUpa U crieiuPuKy METOA0B MO3HAHMSI, UCIIOIB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprusi, sBIIEHWE, TMPOIECC, CHUCTeMa, HAy4YHBIH (aKT, MIPUHILINIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEIOBAHUE,



HaOIIOZIeHne, M3MEPEHUe, SKCIEPUMEHT M JApPYTuX), YHUBEpCaJbHbIE Yy4YeOHBIC IECHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, DPETYJISATHUBHBIE), oOecneunBaromue ¢(opMUpOBaHHUE
(YyHKIMOHAJIIBHOM TPAaMOTHOCTH W COLMAJIBHOM KOMIETEHIIMM OOYy4arolluXcsi, CIOCOOHOCTh
00yy4aroMXCs HCIOJIB30BaTh OCBOEHHBIE MEXAMCLIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U
YHUBEpCaJIbHbIE YUEOHbIE ACHCTBYS B IO3HABATEIBHON U COLIMAIBbHOM MPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHHBeEpPCAJbHbIC YUeOHbIC JeiicTBUS
ba3oBble j1ornyeckue AeicTBus:

CaMOCTOSITEIbHO (POPMYIUPOBATh M AaKTyaJlM3UpOBaTh NpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh IPY OCBOCHUU 3HAHUI MPUEMBI JIOTHUYECKOTO MBILIJIEHUS (aHan3a, CHHTE3a,
CpaBHEHHUs, KiaccuuKaiuu, O0O0O0OIIEeHMs), PACKPBIBATh CMBICT OHMOJOTUYECKUX TMOHATHM
(BBIIEATH UX XapaKTepHbIC MPU3HAKH, YCTAaHABINBATh CBS3H C JPYTUMH MOHSATUSIMHU);

ONpEeNEeNsATh LEJU JEATEeIbHOCTU, 3a/JaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKECHMS,
COOTHOCHUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABICHHBIMU 1IEJIIMH;

UCIOJIb30BAaTh OMOJOTUYECKUE TMOHATUS IS OOBSICHEHHS (PAKTOB U SIBICHUHA KUBOU
MPUPOIBL;

CTPOUTH JIOTUYECKHE PpaCCYXJACHUS (MHIAYKTHUBHBIC, IEAyKTHBHBIC, IO aHAJOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUCHHS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEJICTBA JUIsl MPEJACTABICHUS CYIIECTBEHHBIX CBSI3€Ud U
OTHOIIIEHUN B U3Y4Yae€MbIX OMOJIOTHYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUYUI pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOUHHUKAX;

pa3pabaTrbIBaTh TUIAH PEIICHUS MPOOIEMbI C YYETOM aHaIN3a UMEIOIINXCS MaTepHAIbHBIX
Y HeMaTepUaJibHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb, OLIEHMBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISAM,
OIICHUBATh PUCKH TMOCIIEICTBHUI NESITEIHLHOCTH;

KOOPJAMHUPOBATH U BBHITIOJHATH PabOTy B YCIOBUSIX PEAJTbHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aNMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3zoBble nccieaoBaTebCKue AeiCTBHS:

BIIQJIETh HAaBBbIKAMU Y4€OHO-HMCCIIEIOBATENIbCKON U MPOEKTHOMN JeATEIbHOCTH, HaBBIKAMU
paspeleHus npobseM, CmocCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelieHus MPaKTHUECKUX 3aJa4, MPUMEHEHUIO Pa3INUYHbIX METO/IOB ITO3HAHNS;

WCIIOJIh30BaTh PAa3IMYHBIC BHUJABI JCATEILHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINU, TPEOOPA30BAHUIO0 U MPUMEHEHHUIO B YUYEOHBIX CHUTYyaIlUsIX, B TOM YHCIIEe TPU
CO3JIJaHUHU YYEOHBIX U COIIMATBHBIX TPOCKTOB;

dbopMHUpPOBaTh HAYYHBIN TUI MBIIIUICHUS, BIIaJIeTh HAYYHON TEPMUHOJIOTHEH, KIOUYEBBIMU
MMOHATHSIMH U METOAAMH;



CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a7auyd B 00pa30BaTEIbHOW JACATEIHHOCTH H
KU3HECHHBIX CUTYAaIIHSIX;

BBISBJISITh NIPUYMHHO-CJICICTBEHHBIE CBSI3W W aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y €€ peIIeHUs, HaXOJWTh apTyMEHTHI JUIsl JOKa3aTelbhCTBA CBOUX YTBEPKIACHUM,
3aJaBaTh MapamMeTpbl U KPUTEPUU PEIICHHS,

aHATM3UPOBATH MMOTYYCHHBIC B XO/I€ PEIICHUS 33]Ja9H Pe3yIbTaThl, KPUTUYECKU OIEHUBATH
WX IOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHTYAIIUsSIM, OLICHUBATh MPHOOPETEHHBIH OIBIT;

OCYIIECTBJISITh IICJICHATIPABICHHBIN MOUCK TIEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
po¢eCCUOHATBHYIO CPENY;

yMeTh TICPEHOCUTh 3HAHWS B TIO3HABATEIIBHYI0 M TPAKTHYECKYH 00JjacTu
KHU3HEICITCITBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIC WJCH, IpeIiaraTh OPHUTHHAIBHBIC TOIXOJbI W PEIICHHS, CTABHTH
POOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pab6ora ¢ nnpopmanueii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHUKAX WMH(pOpManuu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIOMYJIIPHOH JINTEPAType, OMOIOTHYECKUX CIOBAPSIX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax JnaHHbBIX, B VHTepHeTe), aHAIM3MPOBATh HH(OOPMALMIO PA3IMYHBIX BUAOB U (opm
MPEICTABIICHUS, KPUTHYECKH OLIEHUBATH €€ TOCTOBEPHOCTH U HEITPOTHBOPEUHBOCTD;

dbopMyIHpoOBaTH 3aMpoChl W TPUMEHITHh PAa3TUYHBIE METOABI MPH TOHCKE U OTOOpe
Ouonoruveckoit nHGopmaIm, HeoOXOAMMOM IS BBITIOJIHEHUS yIeOHBIX 33/1a4;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEPILIEHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIOJIb30BAHMS PA3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpPMY TMpEACTAaBICHUS OHOJIOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKHU U IPYTOE);

UCMOJIb30BaTh HAy4YHBIM SI3IK B KadecTBE CpeacTBAa Ipu paboTe ¢ OMOJOrHYecKoi
uHpOpMaIMel: TPUMEHATh XUMUYECKUE, (PU3NYECKHEe U MAaTeMaTUYeCKUEe 3HAaKU M CHUMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIB30BaTh W MPEOOpPa30OBbIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPECTBA HATJISIHOCTH;

BIIQJICTh HAaBBIKAMU pACMO3HABAHUA W 3alUThl WHGOpMAUH, HWHPOPMAITMOHHON
0€30MacCHOCTH JINYHOCTH.

KoMMmyHuUKaTHBHBIE YHUBepCaJbHbIe y4eOHbIe JeiicTBUS
OO01eHnue:

OCYHIGCTBJ'IHTI) KOMMYHHUKAIIUHU BO BCECX C(l)ean JKU3HHU, AKTUBHO Y4YaCTBOBATH B
JMAJIOTe WJIM JUCKYCCHH 10 CYIIECTBY OOCyXJaaeMod TeMbl (yMEHHE 3a/laBaTh BOMPOCHI,
BBICKA3bIBATH CY)K}IGHI/ISI OTHOCHUTCIILHO BBIIIOJIHCHHA npe)maraeMofI 3aa4u,



VYUTHIBATh HMHTEPECHI M COTJACOBAHHOCTh TO3WIMHA JPYTMX YYaCTHHKOB JHAJIOTA WIIH
JTUCKYCCHH);

pacrio3HaBaTh HEBEepOAJbHBIE CpPEACTBA OOIIEHUS, MMOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, MMPEANOCHUIOK BO3HUKHOBEHUSI KOH(PIUKTHBIX CUTYallUH, YMETh CMATYaTh KOH(IUKTHI
1 BECTH TIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMH CIIOCOOAMH OOIIECHUS W B3aMMOJCUCTBUS, TIOHUMATh HAMEPCHHSI
APYTUX JIOACH, POSBIISITh YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (hopme
(bopMyITUPOBATH CBOU BO3PAXKCHHS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIH30BAHUEM SI3BIKOBBIX
CpEJICTB.

CoBMecTHas 1eSATEIBHOCTD:

NOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHJIMBHUyalIbHON pabOThl MpH
pelIeHUH OMOJIOTUYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD TPUMEHEHUSI TPYTIIIOBBIX
¢dbopM B3auMOJICHCTBHS NP pelIeHnU YueOHOil 3a1auu;

BbIOMpATh TEMAaTUKYy U METOJIbl COBMECTHBIX ACHCTBHM C Yy4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEN KayKJJOT0 YjeHa KOJIIIEKTUBA;

IPUHMMATh IL€JIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBaTH M KOOPAMHUPOBATH
NENCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIAH IEHCTBUM, pacIIpeeisaTh POJIU C y4ETOM MHEHHUM
YYaCTHHUKOB, OOCY>KIaTh pe3yJIbTaTbl COBMECTHOM pabOThI;

OLIEHUBATh KaYeCTBO CBOETO BKJIA/1a U KaKJIOT0 YYaCTHUKA KOMaH/bl B OOIIMHA pe3ysibTaT
M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaratb HOBBIE IPOEKTHI, OLIEHUBATh MJIEU C MO3MIMHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUYMMOCTH;

OCYUIECTBIJISITh O3UTHUBHOE CTpPATerHYecKoe TIOBEIECHHWE B pa3IMYHBIX CHUTyalUsX,
MPOSIBIISITH TBOPYECTBO U BOOOpa)keHUe, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBeEpCaJbHble y4eOHbIC AeHCTBUSA
Camoopranusanusi:

UCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHMS [UISl BBIABICHUS MNPOOJEM U UX pEIIeHUs B
KU3HCHHBIX U YYEOHBIX CUTYaIUX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUX U MOCTYIIKaxX II0 OTHOLICHUIO K YXUBOW NPHUPOZE, CBOEMY 310POBBIO U 3J0POBBIO
OKpPY’KAIOIIUX;

CaMOCTOSATEIBHO OCYIIECTBISATh MO3HABATEIBHYIO JESTENBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (opMynupoBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYyalUsAX;

CaMOCTOSATEIBHO COCTABIIATH TUIAH PEIICHUS MPOOJIEMBI C YUYETOM HMEIOLINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JenaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;



OLIEHUBATh NPUOOPETEHHBIH OIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOHN 3pYAULIMU B Pa3HBIX 00JACTIX
3HAHMM, TOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTEIbHBIA U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTh, OLICHHBATH
COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEpPLIAEMBIX ACHCTBUI
Y MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAHUH, HCTIOIL30BaTh MPUEMBI peieKCcUn
JUTSI OLICHKU CUTYallud, BBIOOpA BEPHOTO PEIICHNUS;

YMETh OIEHUBATh PHUCKH M CBOEBPEMEHHO MPUHUMATh PEHICHHS MO0 MX CHUXCHHIO;

MPUHUMATh MOTHBBI U @PTYMEHTBI IPYTUX MPU aHATN3E PE3YIbTAaTOB AESTEIbHOCTH.

IIpunsTHe ceds U Apyrux:
NPUHUMATH Ce0s1, MOHNMAs CBOU HEJIOCTATKU U JIOCTOMHCTBA,
MPUHUMATh MOTHUBBI M apPT'YMEHTHI APYTUX IPU aHAIU3€ PE3YyJIbTaTOB €SI TEIbHOCTH;
IIPU3HABATH CBOE MIPABO U MPABO JPYTIHX HA OLINOKY;
pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULIUHU JPYTOro YeJoBeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTathl ocBoeHUs nporpammbel COO mo Ouosiornu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crielupuuecKkue s yueOHoro npeamMera «buonorushy HaydHble 3HaHUSA,  YMEHHUS
M crnocoObl  JCHCTBMH MO  OCBOEHHUIO,  HMHTEpIpETAIMH U MpeoOpa3oBaHUIO 3HAHU,
BHUJIBl JICATECIIBHOCTH IO IIOJYYEHHIO HOBOI'O 3HAHUA U NPUMEHEHUIO 3HAHUM B Pa3IMYHBIX
yUeOHBIX CUTYalUsX, & TAKXKE B PEAJIbHBIX )KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX ¢ Ouosiorueil. B
MporpaMMe MpeAMETHBIE PEe3yJIbTaThl IPEACTABIICHBI 110 TOJaM 00yUeHHS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOoro npeamera «buonorus» B 10 kinacce
JOJKHBI OTPaXKAaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJHM OHOJOTHH B CHCTEME HAy4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MUpPA U
HAyYHOTO MHPOBO33pPEHUS, O BKIAJEC POCCUHUCKHUX M 3apyOeKHBIX Y4YEHBIX- OHMOIOTOB B
pa3BuTHe OHONIOTHH, (YHKIIMOHAIBHON TPAaMOTHOCTH YeNOBEKa JUIsl PeIICHUS KU3HEHHBIX
3azay;

YMEHHE PacKphIBaTh CO/ICp)KaHNE OMOJOTUYECKUX TEPMHHOB M TIOHSATHUH: KU3HB, KIIETKA,
opranusM, MeTabonu3M (0OMEH BeHIeCTB W TPEeBpallleHHUE DHEPruu), TOMeocTas
(camoperymsiysi), ypOBHEBas OpraHU3allMs JKHUBBIX CHCTEM, CaMOBOCIIPOM3BEJICHUE
(penpoayKius), HaCJIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JaraTh OHOJOTHYECKHE Teopud (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHas,
HEHTpalbHasl I0TMa MOJEKYJspHOI Omosorun), 3akous! (I'. Menugens,



T. Moprana, H.W. BaBunoBa) m ydeHuss (0 LIEHTpaXx MHOIooOpasusi U HPOUCXOKICHUS
KynbTypHBIX pactenuii H.M. BaBunoBa), onpenensts rpaHHIlbl UX MPUMEHUMOCTH K )KUBBIM
cUcCTeEMaM;

yMEHHE BJIaJeTh METOJaMH HAyYHOTO I[I03HAaHHWA B OWOJOTHHU: HaONIOJCHUE U
OINMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OPraHu3alMsl U IPOBEAECHUE OMOJIOTUYECKOTO
AKCIIEPUMEHTA, BBIJIBUJKEHUE THIOTE3bl, BBISBIEHUE 3aBUCHUMOCTU MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSICHEHUE IMOIYUYEHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX MOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JENaTh BBIBOJbI HA OCHOBAHUH IOJIYYEHHBIX PE3yIbTATOB;

YMEHUE BBIACNATH CYIIECTBEHHbIE NPHU3HAKM BHUPYCOB, KIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA
BEUIECTB W TMPEBpAllleHUs DJHEPrUM B KIEeTKe, (OTOCHHTE3a, IUIACTUYECKOTO u
HHEPTETUUYECKOTO oOMeHa, XEMOCHHTE3a, MUTO3a, Mei03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHSI, UHIUBUTyaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3);

yMEHHE MPUMEHATDH MOTy4YEHHbIC 3HAHUS 71 OOBSCHEHUS OMOJIOTUYECKUX MPOIECCOB U
SIBIICHUU, JIJISl IPUHSATHUS MPAKTHUECKUX PEUICHUI B MOBCEIHEBHOM KU3HU C IENIbI0 00ECTICUeHUS
0€30IMaCHOCTH CBOETO 3/J0pPOBbS U 3J0POBbS OKPYKAIOIMIUX JIHOACH, COOIIOJECHUS HOPM
IPaMOTHOTO TIOBEIEHHUS B OKpY’Kalolleld NPUPOAHONW cpeje, MOHMMAaHHE HEOOXOAMMOCTU
WCIIOJI30BAHMSI TOCTUKEHUI COBPEMEHHON OMOJOTUU U OMOTEXHOJIOTUH ISl PALlMOHAIBHOTO
MPUPOAOIIOJIb30BAHMUS;

YMEHHE pellaTh »3JIEMEHTAapHble TE€HETUYECKHE 3aJaud Ha MOHO- W JUTHOpUAHOE
CKpelIMBaHue, CLETJIEHHOE HACIeI0BaHNE, COCTABIIATh CXEMbl MOHOTHOPHUIHOTO CKPEITUBAHUS
JUIS TIpeICKa3aHUs HacJIe10BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJNHATH Ja0OpaTOpHbIE M MPAaKTHUYECKHE pabOThl, cOOMI0IaTh MpaBHiia IpU
paboTe ¢ y4eOHbBIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTHUECKH OLIEHWBAThb M HMHTEPIPETHPOBATH MH(GOPMALMIO OHOJIOTHYECKOrO
COJIEp>KaHMsI, BKIIOYAIOLIYIO TNCEBJOHAYYHbIE 3HAHUS W3 PA3IIMYHBIX HCTOYHHUKOB (CpeCcTBa
MaccoBOM MH(pOpMaIMU, HAYYHO-TIOMYJIIpPHbIE MaTepuabl), STHUECKHE aCeKThl COBPEMEHHBIX
HCCIICIOBAHNN B OMOJIOTHH, MEIMITUHE, OMOTECXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBbICE NHUCHBMEHHBIE M YCTHBIE COOOIICHHs, 00001Iast
OMOJIOrMYeCcKyl0 HH(OpPMalMI0 M3 HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapat OUOJIOTHH.

[IpenmeTHbIe  pe3ynbTaThl  OCBOCHHMS ~ y4yeOHoro  mpeamera  «buomorus» B 11
KJIacCe JI0JDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTHH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOUN €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
Hay4YHOTO MHUPOBO33PECHHS, O BKJIQJ€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX- OHMOJIOTOB B
pazBuTue Owuosoruu, (GyHKIMOHATBHONW TPaMOTHOCTH YEJIOBEKa ISl PEIICHUS KU3HECHHBIX
3a1ad4;



YMEHHE PacCKphIBATh COAepKaHUuE OMOIOrMUECKUX TEPMUHOB U MOHSATUI: BU, OMYJISIUS,
reHo(OH/, SBOJIONMS, JABWXKYIIME CHIbl (PaKkTOpbl) SBOJIOLMH, MPUCTIOCOOICHHOCTD
OpPraHM3MOB, BHJI000pa30BaHUE, HKOJIOTMYECKHE (AKTOPBI, SKOCHUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, pEyLIEHTHI, LIETIH MUTAHUs, IKOJIOTHYECKas MupaMua, OnoreoreHos, ouocdepa;

yMEHHe u3NaraTh Owuonoruueckue Tteopun (dBononroHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKAas TEOPHSI SBOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ibiiieBoro cxoactea K.M.
bapa, yepenoBanus rnaBHbBIX HampaBieHuil u myrted 3Bomouuu A.H. CeBeproBa, yueHus o
ouocdepe B.U. BepHaickoro), onpeaessiTh TpaHULIbl KX TPUMEHUMOCTHU K KHUBBIM CUCTEMaM;

yMEHHE BJaJeTh METOJaMH HAyYHOTO I[I0O3HAHHWA B OWOJOTHHU: HaONIOJCHUE U
OIHMCAaHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUI, OpraHu3alys U IpoBeIeHne OMOIOrHYeCKOro
AKCIIEPUMEHTA, BBIJIBUJKEHUE THUIOTE3bl, BBISBIECHUE 3aBUCHUMOCTU MEXKIY HCCIEAYEMbIMU
BEJTMYMHAMH, OOBSICHEHHE IMOJIYYEHHBIX PE3yJIbTATOB, UCIOJIB30BAHHBIX HAyYHBIX MOHSITHM,
TEOpPUIl W 3aKOHOB, YMEHHUE [IeJaTh BBIBOJbI HA OCHOBAHUU IOJTYUYEHHBIX PE3yJIbTATOB;

yMEHHE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHHUS OMOJIOTMYECKUX 0OBEKTOB: BUJIOB,
MOMYJISIIUN, TPOIYIIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB, OHOTEOIIEHO30B U HSKOCHUCTEM,
OCOOEHHOCTM  IPOLECCOB:  HACJIEACTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOro OTOOpa,
BHUJI000pa30BaHMs, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JACHCTBUS KOJIOTUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA SHEPTUH B SIKOCUCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUM
B DKOCHUCTEMaX CBOEW MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OMOTEOXMMHYECKHX IIMKIOB B
ouocdepe;

yMEHHUE MPUMEHATH MOJTyUYEHHbIC 3HAHUS 711 OOBSCHEHUSI OMOJOTMYECKUX MPOLECCOB U
SIBJICHUM, JIJIS1 IPUHATHUS MPAKTUUECKUX PEUICHUI B MOBCEAHEBHOM KU3HU C LEJIbI0 00ECTIeUeHUS
0€30MacCHOCTH CBOETO 3/0POBbSI U 3/I0POBbSl OKPY)KAIOUIMX JIIOJIEH, COONIOAEHUS HOPM
IPaMOTHOTO TIOBEJCHHSI B OKpY)KAIOIIEH NPUPOJHON cpele, MOHMMaHHEe HEOO0XOAWMOCTU
MCIOJIb30BAHUS JOCTUKEHU I COBPEMEHHOM ouoaoruu IS PalMOHATILHOTO
MPUPOAOIIOJIb30BAHMUS;

YMEHHUE pellaTh AJIEeMEHTApHble OHOJOTMYECKHE 3a7aud, COCTaBISATh CXEMBbI IMepeHoca
BEILIECTB M DHEPTUHU B dSKOCHCTEMAaX (LIETIH MUTaHUs);

YMEHHE BBINIOJIHATH JabOpaTopHble M MpaKkTHUYeckue paboThl, cOOMIOAAaTh MpaBuja MpU
pabdoTe ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHUECKH OLIEHWBAThb M MHTEPIPETHPOBATH MH(GOPMAIMIO OHOJIOTHYECKOTO
COJIEp’KaHUs, BKJIIOYAIOLIYIO INICEBJOHAYYHBIE 3HAHUS W3 PA3IMYHBIX WCTOYHHUKOB (CpeICcTBa
MaccoBOil WH(pOpMaIMU, HAYYHO-TIOMYJISAPHBIE MaTepHalibl), paccMaTpUBaTh TIJI0OAIbHBIC
HKOJIOrMYECcKHe MPo0IeMbl COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMCBMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTMYECKYI0 HH(OpPMaIMI0 M3 HECKOJIbKUX HCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

depepanbHan paboyas nporpamma | buonorma. 10-11 knaccel (6a3oBbii

10 KJIACC
HaumenoBanune
Ne KomaectBo OcHOBHBIE BUIBI A€ITEIbHOCTH
pasaenoB U TeEM HpOFpaMMHOG COACPpIKaHuC
n/n JacoB 00ydJaroImxcs
y4eOHOT0 IIpeIMeTa
Tema 1. Buosorus kak Hayka
1.1 | buonorus B cucreme 1 buosnorus xak Hayka. CBsi3u OMOJIOTHH C PackpsiBaTh conepxaHne TEPMUHOB U

HayK

00IIIECTBEHHBIMHU, TCXHHYCCKIUMU 1
JIPYTUMHU €CTECTBEHHBIMU HAyKaMH,
dbunmocoduelt, peuruei, STUKOMH,

ACTETHKOW U mpaBoM. Poib 6uonoruu

B (opMUpOBaHHWH COBPEMEHHOW Hay4HOMU
kapTuHel Mupa. Cucrema OHOTOTHYECKHUX
HayK.

Hemoncmpayuu:

Ilopmpemuwi: Y. JapBun, I'. Menaens, H.

K. Konbnos, [Ix. Yorcon u @. Kpuk.
Tabnuywl u cxemol: «MeTOIBI TO3ZHAHUS
KUBOU MIPUPOIBI»

TOHSATHI: HAYYHOE MHUPOBO33PEHUE,
HayyHasi KapTUHA MUpa, HAY4YHBIN METO/I,
TUII0TE3a, TEOPHUsI, METOJIbI UCCIICIOBAHUSI.
XapakTepu30BaTh OMOJIOTHIO KaK HAyKy, €€
MECTO U POJIb CPEAU IPYTHUX
€CTEeCTBEHHBIX HayK. [lepeuncnars
pazzienbl OMOJIOTUH B COOTBETCTBHE C
00BEKTaMHU U3YUYECHHUS.

Ha3zpiBaTh BaskHEUIIINE OTPACIIH
OMOJIOTHYECKUX 3HAHUH U 33/1a4H,
crosiue nepea o6unonorueit XXI B.
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1.2

MeTto1bl mO3HaHUS
YKUBOU MTPUPOJIBI

Merozas! TO3HAHUSA KUBOU IPUPOBI
(HabnroeHue, SKCIEPUMEHT, OIUCAHHUE,
U3MepeHue, Kinaccudukanus,
MOJIeJIUpOBaHUE, CTaTUCTHUYECKast 00paboTKa
JTAHHBIX).

Hemoncmpayuu:

PackpriBaTh copepxaHue TEPMUHOB U
MOHATUI: HAYYHBIA METOJ, METOJIbI
HCCJICOBaHUS.

XapaxkTepru30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS )KUBOU MPUPOIbI: HAOIIIOACHHE,
AKCIEPUMEHT, OMMMCAHKUE, U3MEPEHUE,
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Tabauywl u cxemol: «METOABITTIOZHAHUS
YKUBOU IIPUPOJIBI».

Jlabopamopusie u npakmuueckue padomul:
[TpakTtrueckas padora Ne 1.
«Vcnonp30BaHuE pa3INdHbIX METO/IOB

IPU U3YyYEHUHU OUOIOTHYECKUX OOBEKTOBY

KJ1accu(uKalys, MOJAeIUpPOBaHUE,
cTaTHUCTUYECKast 00pabOTKa TaHHBIX

Htoro yacos mo teme 2

Tema 2. 7)KuBble cHCTEMBbI U UX OPraHU3aIust
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2.1

buonornueckue
CHCTEMBI, TPOLIECCHI
Y UX U3yYCHUE

Kussie cucteMbl (OMOCUCTEMBI) KaK
MpeAMET U3yUYeHUs: OMOJIOTHH.
OTnu4ne )KUBBIX CUCTEM

OT HEOPTraHUYECKOU IIPUPOIBL.
CBolicTBa OMOCHCTEM U UX
pa3zHooOpasue.

YpoBHU opraHu3aIuu OMOCUCTEM:
MOJICKYJISIPHBIN, OPTaHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIMH,
NOMYJISIIUOHHO-BUIOBO,
9KOCHUCTEMHBIN (OMO-T€OLIEHOTUYECKHH),
ouochepHbIit.

Hayxkwu, nzydaromue 6nocucTeMsl Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
Hemoncmpayuu:

Tabauyel u cxemvi: «OCHOBHBIC
MIPU3HAKU KU3HUY, Y POBHU

PackpbIBaTh conep:kaHre TEPMUHOB U
MMOHATHI: CHCTeMa, OHOJIOrHUecKast
CUCTEMA, 3JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOMCTBA KHUBBIX CUCTEM,
oOMeH BelIECTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTD, PA3APAKUMOCTD,
SHEPrO3aBUCHUMOCTb, YPOBHHU
OpraHu3alu Xu3Hu (6uocucrem).
XapakTepu30BaTh IPUHIUIIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsI YIIOPSJOYEHHOCTD, CAMOPETYJISALINS,
MEPapXUYHOCTb.

IlepeuncnsaTe yHUBEpCAIbHBIE CBOMCTBA
KUBOT'0: €JUHCTBO XUMUYECKOTO
COCTaBa, pa3pakMMOCTh, IBUKECHHE,
rOMEOCTa3, poCT U Pa3BUTHE,
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OpraHu3aluy )KUBOU IpupoAsl». Monens
Monekynsl JTHK

HACJIeZICTBEHHOCTh, U3MEHYMBOCTH,
ABOTIOLUS (TIPUCTIOCOOIICHHE

K U3MEHSIOIIUMCS YCIIOBHUSIM).
[TpuBOAMTH TpUMEPHI OMOCHCTEM PA3HOTO
YPOBHS OpraHU3aIH U CPABHUBATH
TPOSIBIICHHSI CBOWMCTB JKUBOTO Ha Pa3HBIX
YPOBHSIX.

XapakTepru30BaTh OCHOBHBIE IIPOLIECCHI,
MIPOTEKAIOIINE B OMOCHCTEMAX:

OOMEH BEILECTB U TMPEeBpaIlIeHUe

SHEPTHH, CAMOBOCIIPOM3BEICHHE,
CaMOpEeTYJISIH, Pa3BUTHE.

CobmoiaTh ipaBmiIa GEpeKHOTO
OTHOIICHHUS K XXUBOH NPUPOJIC

Hroro yacos 1o teme

1

Tema 3. Xumuueckuii cOCTaB U CTPOEHUE KJIETKH
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31

XUMUUYECKHUN COCTAB
KieTku. Bona u
MUHEPAIbHBIE COTN

XHUMHYECKUM COCTaB KJIECTKHU.
XUMHUYECKUE DIEMEHTHI:
MaKpO3JIEMEHTbI, MUKpOdJIEeMEHThI. Boaa u
MHHEpPaIbHBIE BEIIECTBA.

@YHKIIMU BOJIbI 1 MUHEPAJIbHBIX BEIIECTB
B kjeTke. [loanepkanue 0CMOTUYECKOTO
OajaHca.

Hemoncmpayuu:

Jluaepammur: «Pactpenenenue
XUMHUYECKHUX 3JIEMEHTOB B HE)KMBOM
npupoje», «PacrpeneneHne XuMHUIECKUX

PackprIBaTh conep:kaHne TEpPMUHOB U
MOHSITH: 3JIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIa

BOJIBI KaK JIUIIOJIb, BOJOPOJIHBIC CBSI3H;
ruApoUIbHBIC U THAPO(OOHBIC

BEIIIECTRA.

Jloka3bIBaTh €IMHCTBO AJIEMEHTHOTO COCTaBa
KakK OJJHO M3 CBOMCTB XHMBOTO. Pactipenenstsb
XUMHYECKHE dJIEMEHTBI

O TPYIIIIaM B 3aBUCHMOCTH
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3JIEMEHTOB B KHUBOU TIpupoie». Tabauysl
u cxemol: «Ilepuoanueckas Tabauma
XUMHYECKHUX SJIEMEHTOBY,
«CTpOCHUEMOJIEKYIIBI BOABD»

OT KOJIMYCCTBCHHOTO IMPCICTABUTCIILCTBA B
OpraHnu3Me; XapaKTCPU30BaATh POJIb
OTICJIBHBIX 3JICMCHTOB.

BEISBIATE CBS3B MCXKYy COCTAaBOM,
CTPOCHHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCAUHCHUA U €TI0 q)YHKL[I/IHMI/I B KJIICTKEC

3.2

benku. Cocras u
CTpOcHHE OEITKOB

benku. CoctaB u ctpoeHue O6€IKOB.
AMUHOKHUCIIOTHI — MOHOMEPHI OEJIKOB.
HeszameHnumpie 1 3aMeHUMBIE aMUHOKHUCIIOTHI.
AMMHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbI O€TTKOBOM MOJIEKYJIbI (TIEpBHUYHAS,
BTOPUYHAs], TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUUECKHE CBOHCTBA OEITKOB.
buonornueckue pyHKIMHM OSIKOB.
Hemoncmpayuu:

Tabauywvl u cxemor: «CTpoeHue

MOJIEKYJIbI OeKa.

Obopyoosarie: CBETOBOW MHKPOCKOIIL,
MUKpOTpernapaTsl

PackprIBaTh cofiepskanre TEPMUHOB U
TIOHSITHI: OETIKH, TOJTMMEPBI, MOHOMEDHI,
AMUHOKUCJIOTBI, TISTITHIHAS CBA3b,
TIOJIATICTITH/T, ICHATY AT
XapakTepu3oBaTh OCIKH KaK KJIacc
OpraHUYEeCKUX COCIMHEHHUI;
KJIAaCCU(UIIUPOBATH UX TIO CTPOCHUIO
(rmoGynsapHbIe U GUOPUILISIPHBIE OEIKK),
MIEPEUUCIIATh ¥ XapaKTEPU30BaTh (PYHKITUU
0eNKOB
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3.3

depMeEHTHI —
OHMOJIOTHYECKUE
KaTaJanu3aTopbl

depMeHTHI — OMOIOTUYECKUE KaTaIu3aTOPBI.
CrpoeHue pepMeHTa: aKTUBHBIN LIEHTD,
cybcTpatHas cieruUIHOCTb.
KodepmenTsl. ButamuHBI.

Otnnumst hepMeHTOB

OT HEOPTAHUYECKUX KaTaN3aTOPOB.

PackprsiBaTh copepxaHie TEPMUHOB H
MOHSTHI: (DepMEHTBI, aKTUBHBIN LICHTP,
cybcTpaTHas crienupuIHOCTb,
Ko(epMeHTHI, OENTKH-aKTUBATOPHI U
OCNKU-UHTUOUTOPBI.

VYka3pIBaTh OTIINYHS (PEPMEHTOB

OT HEOPTaHMYECKHUX KaTaIH3aTOPOB.
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Hemoncmpayuu:

Tabnuyer u cxemwvr. «CTpoeHHE
dhepmeHTaY.

Obopyoosanue:  000pyIOBaHHE

Ui TIpOBEJCHHs] HaOJIIOACHUH,
U3MEPEHUH, DKCITIEPUMEHTOB.
Jlabopamopnusie u npakmuyeckue padomol:
Jlaboparopnast paborta Ne 1. «3yuenue
KaTaJIMTUYECKOW aKTHBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl

WJTU KaTanas3bl)»

OOBSACHATH posib (PEPMEHTOB

B (DYHKIIMOHUPOBAHUH )KUBBIX CUCTEM, B
MIPOMBIIIJIEHHOCTH, B METULIMHE,

B TIOBCEJHEBHOMN JKM3HH YeJIOBEKa
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3.4

VYraeBoapl. JIummasl

YrieBoabl: MOHOCaXapu bl (TII0K03a, prbo3a
U JIe30KcHupu003a), Jucaxapuibl (caxaposa,
JaKTO3a) U MOJHCcaXapuabl (Kpaxmad,
TJIMKOTEH, 11EJUTI0NI03a).

buonorudeckue GpyHKINU YTIIEBOJOB.
Jlunuapl: Tpurnuuepuasl, GochoIunuIb,
CTEPOU/IBI.

IM'uapodunsHO-THAPOGHOOHBIE CBOICTBA.
buonorndeckue GyHKITUN JIUTTHIOB.
CpaBHeHUeE yrieBo/ioB, OEIKOB U

JMTHIOB KaK UCTOYHUKOB YHEPTHH.
Hemoncmpayuu:

Tabnuywl u cxemwvl: «YTICBOIBD»,
«JIumuaeny.

Obopyoosanue: 060pyI0BaHUE

PackpriBaTh coepxanne TEPMUHOB U
MOHSATUI: YTJIEBOIbI, MOHOCAXaPHU/IbI,
Jcaxapy/ibl, HOJMCaXapu/Ibl, TIIIOKO03a,
pub03a, n1e30kcupudo3a, caxaposa, JaKTo3a,
MajbTO3a, IEUII0JI03a

(kmeTyaTka), Kpaxmai, TIIUKOTeH; JTUIUIBL,
TPUTTUIEPUIBI (KUPBI, MacTa),
dbochomunuabl, CTEPOHIHI.
XapakTepu30BaTh yriIeBOJbI, TUMUIbI KaK
KJIACC OPraHUYECKUX COCTUHEHUM.
KnaccuduuupoBats yrieBoabl U TUIUABI IO
CTPOCHHUIO; IEPEUUCISTH QYHKIIUU
YTIIEBO/IOB U JIMITH]IOB.

CxemaTH4eCKH M300pakaTh CTPOCHUE
MOJIEKYJI YTJIEBOIOB, JTUTTHIOB
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JUTS IPOBEJICHUS HAOMIOACHHUI,
U3MEPEHUH, DKCIIEPUMEHTOB

3.5

Hyxneunossie
kuciaotel. ATD

Hyxneunossie kucnotsl: JIHKu PHK.
Hyxkneotuasl — MOHOMEPBI HYKJIEUHOBBIX
kucinot. Ctpoenue u ¢pyukiuu JJHK.
Crtpoenue u pynkuuu PHK. AT®:
CTpOeHHUE U (PYHKIIHH.

Hemoncmpayuu:

Ilopmpemuwr: JIx. Yorcon, @. Kpuk, M.
Yunkune, P. ®pankinH.

Tabauysl u cxembi:

«Hyxnennossie kuciaotsl; JJHKY,
«buocunres 6enka», «CTpoeHne MOJIEKYJIbI
ATD».

Obopyodosanue: CBETOBOW MUKPOCKOIIL,
MUKpOTpenapaThbl

PackprIBaTh cofiep:kanne TEPMUHOB U
MOHSITHI: I€30KCUPUOOHYKIICHHOBAs KUCIIOTa
(IHK), pubonyknennonas kuciota (PHK),
HYKJICOTHU]I, TOJTMHYKIICOTHIHAS 1IETIb
(MOMMHYKIJIEOTHT), KOMIIJIEMEHTAPHOCTD,
¢byukmuu JIHK (Xpanenue u nepegava
HacJeACTBEHHON nH(OpMaIun); BUIBI
PHK (undopmannonnasi, TpaHCOpTHAS,
pubocoMalbHas); aeHo3uHTpUdochar
(AT®), Makpodapruueckast CBs3b.
XapakTepu3upoBaTh HYKJIICHHOBBIC
KHCIIOTBI KaK XHMHYECKHE COCTMHEHUS U
HOCHTEJN HACJICJICTBEHHON MH(OPMAIIHH.
OTmedaTbh 0COOEHHOCTH CTPOCHUS MOJIEKYJT
HykienHoBbiX kucinoT (JHK, PHK) u AT®.
CxemaTuuecku n300paxarh CTPOCHHE
HYKJICOTHJIOB, MOJICKYJI HYKJICHHOBBIX
kucinot, ATD
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3.6

Hctopust u MmeToasl
W3YUYEHUsl KIIETKH.
Kinerounas Teopus

[{uTomorus — Hayka o kietke. Kierounas
TEOPHsI — IIPUMEP B3aMMOACHUCTBUS UICH U
(haxToB

B HAyYHOM TIO3HAHUH.

PackpsiBaTh conepxaHne TEPMUHOB U
MOHATHI: KJIETKA, IUTOJIOTHS;
pacKpbIBaTh COACPKAHUE TIOJIOKEHNUN
KJIETOYHOU TEOPUH.
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Meroabl U3y4eHUs KIETKH.
Hemoncmpayuu: [lopmpemeol.

A. JleBenryk, P. I'yk, T. IlIBanu, M.
[neinen, K. bap, P. Bupxos.
Obopyooeanue: CBETOBO MUKPOCKOIL,
MUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPUATBHBIX KIIETOK;
PUCYHKH ¢ MUKpO(doTOrpadusiMu KIeToK,
MOJTyY€HHBIE C TIOMOIIBIO

CBETOBOTO U AJIEKTPOHHOT'O MHUKPOCKOIA

[lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE€ METO/Ibl U3YUCHUS KICTKHU:
(TIpUroTOBJIEHUE CPE30B, OKpAIINBAHUE,
MUKPOCKOIIHMPOBAHUE,
HEeHTPU(YTUpOBaHUE, KyJIbTUBUPOBAHUE
KJICTOK Y TKaHEM)
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3.7

Knerka
KakK 1EJIOCTHAS
JKUBAs CUCTEMA

KiteTka kak 1ieocTHas )xuBasi CHCTEMA.
OO0mue npu3HaKu KIETOK: 3aMKHYTast
HapyxHas MmemOpana, mojekysnsl JJHK kak
T€HETUYECKHI anmapar, CHCTeMa CUHTE3a
6enka. TUIBI KJIETOK:

AYKAPHOTHYECKAS U MPOKAPHUOTUYECKAsI.
Oco0eHHOCTH CTPOECHHS
MPOKAPUOTHYECKOU KIETKH.

Knerounas crenka 6akrepuit. Ctpoenue
AYKAPHOTHYECKOU KJIETKU. OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOU H
rpubOHOI KiteTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAs CTEHKA,
TJIMKOKAJIMKC, UX (DYHKITUU.
[TnazmarnyeckasmemOpaHa, ee CBOWCTBA
1 QYHKIHH.

PackprsiBaTh copepxaHie TEPMUHOB H
MOHATUH: KIIETKHU (9yKapHOTHUYECKa,
IPOKapHOTHYECKas ), IIa3MaTHYecKas
MeMOpaHa (Iu1a3mMajieMMa), TITMKOKAITUKC,
TPAHCIOPT BEIECTB (TIaCCUBHBIM,
aKTUBHBIN ), SHTOIIUTO3 ((harouTos,
MUHOIIUTO3), 9K30IMTO3, KIETOYHAsS
CTE€HKa, HYKJICOUJ.

CpaBHuBaTh Mexay co0oit
9YKapUOTUYECKHE U IPOKAPUOTUIECKHE
KJICTKH; OTMEYaTh CXOJACTBO U PA3JINYMSI B
CTPOEHHUU KJIETOK OaKTepuil, )KUBOTHBIX,
pacTeHuit u rpudoB
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Hemoncmpayuu:

Ilopmpemui: A. JleBeHryk, P. I'yk, T.
[lIBann, M. lInetinen, K. bap, P.
Bupxos.

Tabauyst u cxemvi: «CTpoeHHE
AYKAPHUOTHYECKOU KIIETKN», «CTpoeHne
KUBOTHOH KIIETKN», «CTpoeHue
pacTUTENbHOM KIETKW», «CTpoeHue
MIPOKAPUOTHUECKOM KIETKI.
Obopyoosarue: CBETOBON MUKPOCKOTI,
MUKPOTIpENapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK
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3.8

Crpoenue
AYKapUOTUYECKOU
KIIETKU

[uTommazma u ee OpraHOUIbI.
OnnomemOpanuble opranon bl kinetku: I1IC,
armapat ['oiabpKu, TU30COMBI.
[TomyaBTOHOMHBIE OPTAHOUIBI KJIETKU:
MUTOXOHJPUH, TIJIACTUIBI.

[IpoucxoxaeHne MUTOXOHAPHUNA U TUIACTH.
Buaer mmactus.

HememOpanHbie OpraHOuIbI KJIETKH:
pHUOOCOMBI, KIICTOYHBIA IIEHTP,
HEHTPHUOIH, PECCHUUKHU, )KTyTUKUA. DyHKIINT
OpPTraHOUJIOB KJIETKHU.

Bxirouenust.

Snpo — perynsiTOpHbIA LIEHTP KJIETKHU.
Crtpoenue sapa: siaepHas 00010UKa,
KapuoIIa3Ma, XpOMaTUH, SAPBIIIKO.

PackpriBaTh coepxanne TEPMUHOB U
MOHSATUIN: LIUTOILIa3Ma, OPTaHOUIBI,
suomiazmatuyeckasicets (DI1C), anmapat
["onbKu, TU30COMBI, BaKYyOJIb,
MUTOXOH/IPUH, TUTACTU/TBI (XTOPOILIACTHI,
XPOMOIIACThI, TEHKOILIACTHI), pUOOCOMBI,
MUKPOTPYOOUKH, KIIETOUHBIN LICHTP
(meHTpocoma), peCHUYKH,

KTYTUKHU, BKIIIOYCHHUS, PO, AAepHAs
00oJ104Ka, KapuoIruia3Ma, XpOMaTHH,
SIPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTpOEHUE DYKAPUOTHIECKOU
KJIETKH 110 H300paKEHUSIM U

Ha MUKpOMpernaparax;

KJIaCCU(PUITUPOBATH OPTaHOUIbI
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XpoMocoMbl. TpaHCTIOPT BELIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[IIBann, M. IInelinen, K. bap, P.
Bupxos.

Tabauyet u cxemsvi: «CTpoeHne
YKapUOTUYECKOH KIIETKN», « CTpoeHHE
KUBOTHOM KIIETKW», «CTpoeHne
pacTuTenbHON KIeTkn», «CTpoeHue
MIPOKAPUOTHUECKOMN KIECTKI,
«CTtpoeHue siapa KICTKN.
Obopyodosanue: CBETOBON MUKPOCKOIL,
MUKpOIpenapaThl pACTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopuvie u npakmuueckue pabomui:
JlabopaTtopnas paborta Ne 2. «zyuenue
CTPOCHHUSI KIETOK PaCTCHHH, )KUBOTHBIX U
OakTepuii oI MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpenapaTax U UX OIMHCAHUE)»

B 3aBHCHUMOCTHU OT 0COOEHHOCTEN UX
cTpoeHus (0OJHOMEMOpaHHBIE,
IByMEMOpaHHbIE, HEMEMOpPaHHbIE);
OMUCHIBATH (YHKIMU KasKIOTO
OpraHoujia B KJIETKE.
XapakTepu30BaTh KJIIETOYHOE A]IpO KaK
MECTO XpaHEeHus, nepenayu (yaABOCHUE
XpOMOCOM) U peain3anuu
(TpaHCKpUMIIKSI) HACIEACTBEHHOM
UH(MOPMAIINH KIETKH.

[lepeuncasTe ¥ ONUCHIBATH KOMIIOHEHTHI
a5pa U UX QyHKIUY;

CxemMaTH4HO U300paxaTh CTPOCHHE
PaCTUTENBHOM U KUBOTHOM KIIETKHU.
OOBACHIATH OMONOTMYECKOE 3HAUCHHE
TpPaHCIOPTAa BEIIECTB B KIIETKE

HWToro yacos 1o teme 8

Tema 4. ’KuzHeaeaATeJILHOCTH KJIETKH
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41

OOMeH BeIecTB.
[InacTuueckui
oOoMeH. DOTOCHHTES.
XeMOCHHTE3

OOMeH BeIeCTB, HIITH META0O0IU3M.
Accummsiius (TUTacTHYECKU 0OMeH) 1
TUCCUMUITSIIINS (JHEPTETUICCKHIA
00OMEH) — JIB€ CTOPOHBI EAMHOTO

PackprIiBaTh copepxkaHie TEPMUHOB U
MIOHATHI: OOMEH BEIIECTB U
MpeBpalieHue SHEPTUuu (METab0IN3M),
ACCUMIIAIINS, TUTACTUYECKUI OOMEH,
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npouecca Mmeradbonuzma. Ponp 3akoHOB
COXpaHEHHUsI BEIIECTBA U YHEPTUU

B MOHMMaHHHM MeTabonu3ma. Tumsl
oOMEHa BEUIECTB: AaBTOTPOQHBIA U
rerepotpodusbiii. Ponb dhepMeHTOB B
oOMeHe BeIIeCTB U MPEBpallleHuu
SHepruu B KieTke. DOTOCUHTES.
CaertoBas 1 TeMHOBas (ha3bl
¢dotocunTesa. Peakiuu oTocunTesa.

O} dexTuBHOCTH POTOCHUHTESA.

3naveHne GOTOCUHTE3A IS )KU3HU HA
3emuie. Biusinue yciaoBuil cpeibl

Ha (DOTOCUHTE3 U CTIOCOOBI TTOBBIIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.
XeMOCHHTE3. XEMOCUHTE3UPYIOIIINE
OakTepun. 3HaUEHHUE XEMOCHUHTE3a JIsI
YKU3HU Ha 3eMJIe.

Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.

Tabauywl u cxemsl: «XJIOPOTIACTY,
«@POTOCUHTE3»

TUCCUMUIIALINS, SHEPTeTUYECKUN OOMEH,
¢dboTtocuntes, poronus, pochopripoBaHue,
MIEPEHOCYHMK TPOTOHOB, XEMOCHHTE3.
OmnuceiBaTh POTOCHUHTES, MPOLECCHI,
MPOTEKAIOIINE B CBETOBOI M TEMHOBOH (aze.
BhISBIISATH TPUUMHHO-CIICJICTBEHHBIE CBS3U
MEX/1y MOTJIONIEHUEM COJTHEUHON YHEPTHU
XJIOpO(UIIIOM U CUHTE30M MOJeKys1 ATO.
CpaBHUBATH HCXOJIHBIC BEIIECTBA, KOHCUHBIC
MIPOYKTHI U YCITOBUS TPOTEKAHMSI PEAKITHIA
CBETOBOI U TeMHOBOM (pa3wl PoTOCHHTE3A;
CpaBHUBATh (OTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaueHUE GOTOCUHTE3A U
XEMOCHHTE3a sl )KU3HH Ha 3emiie
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4.2

DHepreTudeckuil o0OMeH

DHepreTUYECKUii OOMEH B KJIETKE.
Pacmiernienue BemecTB, BbIJICACHUE U
AKKyMYJINPOBAaHUE SHEPTUU B KIIETKE. JTaIlbl
SHEPTeTHYEeCKOro oOMeHa.

['mukonu3. bpoxkennen ero BUpl.

PackpriBaTh coepkaHne TEPMUHOB U
MOHSTUIN: SHEPTETUYECKHUI OOMEH, TJIMKOJIN3,
MOJIOYHOKHCIIOE OpOKEHHE, CITUPTOBOE
OpoxeHne, OMOJIOTHIECKOe

OKMCJICHHME, KJIETOUHOE JIbIXaHHeE,
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Kucnoponnoe okucnenue, ninm
KJIETOYHOE JibIxaHue. OKUCIUTENbHOE
dhochopunupoBanue. IPhHeKTUBHOCTD
SHEPreTUYECKOro OOMEHa.
Hemoncmpayuu:

Tabauysl u cxemvl: « TUTIBITUTaAHUSD,
«Metabonuzm», « MUTOXOHAPUS,
«OHepreTuveckuii 0OMen»

JUCCUMMIIALINS, PEPMEHT.
XapaxkTepu3oBaTh OOMEH BEIIECTB U
MIPEBpALLEHUE SHEPTUU (META00IN3M) KaK
OJTHO MX CBOMCTB KMBOTO.

[Tepeuuncnsate 0cOOEHHOCTH
TJIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa B KJIETKE; yCTaHaBIUBaTh
B3aMMOCBSI3b MEXKIY HUMHU.

Pa3znuyaTh THIIEI OOMEHA BEIIECTB B
KJIETKE: aBTOTPOQHBIN U

reTepoTpOHBIMN.

OnuceIBaTh ATaNbl SHEPTETUYECKOTO OOMEHa
(MOArOTOBUTENBHBIN, O€CKUCIOPOIHBIN,
KHUCJIOPOJIHBIN )

Y CpaBHHMBATh UX MEXIY COOOM.
XapakTepu30BaTh peakLUU [NIMKOJIN3A,
OpO’KeHHUsI, KIIETOYHOTO JABIXaHUS; BBISBIATh
MPUYKUHHO-CJICJICTBEHHbIE

CBSI3M MEXK/y INIMKOJIU30M, KIETOYHBIM
JBIXaHUEM U CUHTE30M MosieKy1 ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTD
OECKHUCIOPOJHOTO U KUCIOPOIHOTO
ATAINoB
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4.3

Bbuocunres Genka

Peakuun MAaTpU4YHOT'O CHUHTC3a.

I'enernueckas uapopmanus u JTHK.

Peannzanusg reHeTHYECKON
uH(OpMaIUU B KJIETKE.

PackpbiBaTh copepkaHu€ TEPMHUHOB U
MOHATHH: TE€H, TEHETUUYCCKHU KOJI,
MATPHUYHBIN CUHTE3, TPAHCKPHUIIIUS,
TPaHCIISIIKUA, KOJIOH, aHTUKOJIOH,
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I'eHeTnueckut KOJ1 METO CBOWMCTBA.
Tpa"cKkpuIuus — MaTpUYHBIN CUHTES
PHK. Tpancnsuus — buocunTes Oenka.
Otansl Tpa”casiuun. KogupoBanue
aMHUHOKHCJIOT. Postb ppubocomB
OmocuHTe3e Oenka.

Hemoncmpayuu:

Ilopmpemui: H.K. Konb1os.

Tabauywvt u cxemot: «Ctpoenue JTHK»,
«Ctpoenue u (GyHKIIMOHUPOBAHHUE T€HAY,
«Cunres 6enkay, «Permmkarus JJHK»,
«"eHeTHUECKUIT KOIY.

Obopyoosanue: MOJEIN- allTUTUKAIIAN
«Y neoenne JJHK u Tpanckpunmms»,
«brocunTe3 Oeakay

pubdocoma, LIeHTpabHas A0rma,
MOJIEKYJIsIpHAsT OMOJIOTHSI.

OnpenensiTh CBOMCTBAa FTEHETUYECKOTO KO/Ia

(TpUILIETHOCTH, OTHO3HAYHOCTb,
BBIPOK/ICHHOCTh, YHUBEPCAIbHOCTD,
HEMEePEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OrnuceIBaTh 3TaIbl peann3alnuu
HacJeACTBEHHON HH(OPMAIUH B KIIETKE.
CpaBHHMBaATh peakuyu MaTPUYHOTO
cuntezamoiniekysn PHK u Genka B kieTke

51




depepanbHan paboyas nporpamma | buonorma. 10-11 knaccel (6a3oBbii

4.4

Hexnerounrie
(OpMBI JKU3HU —
BUPYCHI

Hexkinerounbie pOpMBI )KU3HH — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(1. . UBanoBckwmii). OCOOCHHOCTH CTPOCHUS
Y J)KU3HEHHOT'O IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc ummyHOAehUIMTA
yenoBeka (BUY) — Bozoyaurens CITN /a.
OOpatHasi TpPaHCKPHUIILIHS, pEBEPTa3a U
uHTerpasa. [Ipodunakruka pacnpocTpaneHUs
BHUPYCHBIX

3a00JIeBaHUI.

PackpriBaTh coqiepikanre TEPMUHOB H
TIOHSITHI: BUPYC, BUPYCOJIOTHS, KATICH]I,
OakTepuodar, BUpyc UMMYHOIe(UITHTA
yenoBeka (BUY), oHkoreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYChI KaK HEKJIETOUHYIO
bopmy KHU3HU; 0OCOOEHHOCTH CTPOCHUS U
KUZHEJEATEIBHOCTH BUPYCOB. OMICHIBATH
’KU3HEHHBIH IIUKJI BUPYCOB
UMMYHOJIe(hUIINTa YeJIOBEKa; pa3inyaTh Ha
pucynkax BTM ((Bupyc TabauHnoii
MO3auKH), 6akTepuodar, BUY.
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Hemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKHIA.

Tabauyvt u cxemol: «Bupyco»,
«bakrepuodarny»; «CTpoeHre 1 )KU3HEHHBIN
uuki Bupyca CII1/]a, 6akrepuodaray.
Obopyoosanue: monens cTpyktypbl JJHK;
MarHuTHas MOJIEIIb-alTUIMKAIIUS

«CTpoeHHe KIIETKN»

OO60CHOBBIBaTh M COOJIIOIaTh MEPHI
PO UIIAKTUKYU pacIipoCTpaHEHUS
BUPYCHBIX 3a00J1€BaHUI
(pecrimpaTopHbBIE, KETYT0IHO-

KHIIEYHbIe, KIEIEeBOH sHIedanurT,
BUY-undexuns)

Hroro yacos 1mo teme

6

Tema 5. Pa3MHo:keHMe W MHAUBHUAYAJIbHOE

Pa3BUTHE OPraHUu3sMoB
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5.1

JKU3HEHHBIN UK
KJeTKu. [lenenue
KJIETKU. MUTO3

KneTouHbIi UK, WM )KU3HEHHBIH LIUKIT
kietku. UaTepdaza u MuTo3.
IIponeccsl, npoTekaromue B uHTEpdase.

PCHJII/IKaI_II/IH — pCaknuuda MaTpUIHOI0O CHHTC3a

JHK. CtpoeHnne XxpoMOCOM.
XPpOMOCOMHBIN HAOOP — KaPUOTHIL.
JIMIIITOUAHBIN M FarIonIHBIN
XpPOMOCOMHBIE HAOOpBI. XpOMaTHU/IBI.
[utonornueckue OCHOBBI Pa3MHOXKEHUS U
WHIMBUIYaJIbHOTO PA3BUTHUSA
OpraHu3MoB. JleleHne KIeTKU — MUTO3.

Craguu muto3sa. [Iporeccol, Mpoucxoasiue
Ha pa3HbIX CTaAusAX MUTO3a. buonornueckuii

cMbIch MuTo3a. [Iporpammupyemast rubens
KJIETKH —
arormnTos.

PackpriBaTh coepxanne TEPMUHOB U
MOHSATUIA: KJIETOUHBIN LUK, UHTEpda3a,
peayIuIuKanus, XpoMocoma, KapuoTHII,
TaruIOUIHBIN, JUTUIOUAHBIA XPOMOCOMHBIN
HaOOp, XpOMaTHUIbl; MUTO3 €T0 CTAUU:
npodasza, Metadasza, anadasza, Teaodasa.
OnuceIBaTh )KM3HEHHBIN IUKJI KJICTKU;
MEPEUYUCIISITh U XapaKTepPHU30BaTh
MepUO/Ibl KJIIETOYHOTO IIUKJIA, CPAaBHUBATh
UX MEXIY COOOI.

OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPAaBHUBATH
XPOMOCOMHBIE HA0OPBI KIETOK.
CpaBHMBATH CTaIMM MUTO3A.

Paznuuars Ha MUKpoIpenaparax
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Hemoncmpayuu:

Tabauywl u cxemol: «KII€TOUYHBIN UKD,
«Permmukanus JTHK», «Ctpoenue
XpPOMOCOMBI», « MHUTO3»; MarHuTHas
MoO/JIeJTb-alTUIMKaIKs «/leeHne KIeTKm;
mojenb JIHK.

Obopyoosarue: CBETOBOW MUKPOCKOI U
MUKpomnpernapaT «KapnoknHes B KieTKax
KOpEIIKa JTyKa.

Jlabopamopuvie u npakmuueckue padomul:
Jlaboparopnas padora Ne 3.
«Habmronenne MuUTO3a B KJIeTKax
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOITpernapaTax»

U PUCYHKaX CTaaIWuW MUTO3a.
PaCKpI:-IBaTL OMOJIOTUYECKHI CMBICT
MHUTO3a
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5.2

Dopmbl
Pa3MHOXKECHUS
OpraHu3MOB

DopMBI pa3MHOKEHUS OPTAHU3MOB:
0OecnoJioe U MOJIOBOE.

Buasl 6ecrionioro pasMHOXKEHUS: JETICHUE

HA/IBOE ¥ TOYKOBAHHE OTHO-
Y MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHuE,
BETETATUBHOE PA3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE
OpPTaHW3MOB, €TO 3HAUCHHE
JUTSCEICKITIH.

[TonoBo€ pa3sMHOXKEHHE, ETOOTIANYUSA OT
6ecronoro.

Hemoncmpayuu:

PackprIBaTh coqiepikaHre TEPMUHOB H
MOHATUI: pa3MHOKEHUE, KIIOH,
MTOJIOBBIC KJIETKH (TaMEThI),
SAHIIeKIIeTKa, CTIEpMaTO30M/ 1, 3UTOTA,
JIeJIeHHEe HAJBOE, TOYKOBaHUE,
cropyJisanus, pparMeHTanus,
BEreTaTUBHOE Pa3MHOKEHHE, CEMEHHOE
pa3MHOKEHHeE, ONbLIICHUE, TBOWHOE
OILJIOIOTBOPEHHUE, TIOJIOBBIE KEJE3BI,
CEMEHHUKH, TUIHHUKH, OTLJIOIOTBOPEHUE
(Hapy»xHoe,

BHYTpPCHHEE).
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Tabauywvl u cxemol: «DOPMBI
Pa3MHOXEHHSI OPTaHU3MOBY, «JIBOMHOE
OIUIOIOTBOPEHHUE YIIBETKOBBIX
pacTeHui», «Jlenenue KieTku OaKTepun,
«BereratuBHoe

Pa3MHOKEHHE pacTeHUN», « CTpOoeHHE
ITOJIOBBIX KJIETOK»

XapakTepu3oBaTh OCOOCHHOCTH

1 3HaUYeHHE OECIOoJIOT0 M IOJI0BOI0 CIIOCOO0B

Pa3MHOXKCHHSI.
BriiensaTs BuIbI O€CIionoro
Pa3MHOKEHUSI; BBISBIISITH B3AUMOCBSI3H
MeXIy (opMaMHu U CIIOCOOaMHU
Pa3MHOXKEHHUS, U X OMOJIOTHYECKUM
3HAYCHHCM.

Brnaners npuémamu BereTaTMBHOTO
Pa3MHOXKCHHSI KYJIbTYPHBIX pacTEHUH (HA
npUMepe KOMHATHBIX).

XapakTepu30BaTh TOJIOBBIC KIICTKH:
STIIEKJIETKH, CTIEPMATO30U/IbI; BBISIBIISITH
0COOEHHOCTH

UXCTPOCHUS

5.3

Meiio3s

Meiio3. Cragumn wmeiiosza. IIponeccsl,
NPOUCXOASAIINE HA CTaauaX Meio3a.
[ToBegenue xpoMocoM B MeEHO3E.
Kpoccunrosep. buonornueckuii CMbICT U
3HAYEHHUE MEN03A.

JHemoncmpayuu:

Tabnuywl u cxemol.: «JleICHUE KICTKH,
«Menos».

Obopyoosanue: monens JIHK; marautHas
MOJIETb-aNTUINKALIS

«JleneHue KIeTKm»

PackpriBaTh cosiepikanre TEPMUHOB U
MOHATUI: MEN03, KOHBIOTALIUS XPOMOCOM,
nepekpéct (KpPOCCUHTOBEP) XPOMOCOM,
raMeThl.

XapakTepu3oBaTh MEH03 Kak Crocod
KJIETOYHOTO JICJICHUS; OMTMCHIBATh ME03 110
CTaIUsIM; CPAaBHUBATH CTA/IMH MeH03a U
MHUTO3a.

Pa3znnuaTh Ha pUCyHKaX CTaJuu Meio3a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAYCHHE
Meno3a
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5.4

OO6pa3oBaHue u
pa3BUTHE TTOTOBBIX
KJIETOK.
OnutonoTBOpeHue

["ameTorenes — mporuecc 00pa3oBaHUs
MOJIOBBIX KJIETOK Y>KUBOTHBIX.

[TonoBsie Kene3bl: CECMEHHUKH U SIMUYHUKH.
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KJIIETOK —
ramer (CrepMaTo30u/l, TUIEKIeTKa) —
CIEpMAaTOTEHE3 U

oorere3. OCOOEHHOCTH CTPOCHUS
SIMIIEKJIETOK U CIIEPMATO30UIOB.
OmnonorBopenue. [TapreHorenes.
Hemoncmpayuu:

Tabauywvt u cxemol: «IlpsmMoen HempsMoe
pa3Burue», «I'ameTorenes

Yy MJICKOTTUTAIOIINXHU YETOBEKAY.
Obopyoosanue: monenb MeTadazHOU
XPOMOCOMBI, MUKPOCKOII, MUKPOITpEnapaThl
«CriepMaTo30u/1bl MIIEKOITUTAIOILET O,
«SlinexneTka MIEKONUTAOLIETO».
Jlabopamopuvie u npakmuueckue pabomui:
JlabopaTtopnas padota Ne 4. «M3yueHue
CTPOEHHSI MOJIOBBIX KJIETOK HAa FOTOBBIX
MHUKpOIpenapaTax»

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSATHN: TAMETOI€HE3, CIIEPMATOI€HES,
OOTr€HE3, CIIEpMAaTO30H /I, aKPOCOMa,
SIMIIEKJIETKA, MOJISIPHBIC TEJbIIA.
XapakTepu3oBaTh 0COOEHHOCTH
raMeToreHe3a y »HBOTHBIX M €ro CTaJluH;
MOJIOBBIC KJICTKU >KMBOTHBIX WM OIIHNCHIBATH
MPOLECC UX PA3BUTHSL.

CpaBHUBATb CLIEPMATOTE€HE3 U OOTEHE3.
OnuceIBaTh OMJIOJOTBOPEHUE,
OMOJIOTHYECKOE 3HAYEHUE OTUIO0OTBOPEHUS
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5.5

NunuBnnyanbHOE
pa3BuTHE
OpraHu3MOB

WNuauBuyansHOE pa3BUTHE (OHTOTCHE3).
OMOpHOHATBLHOE Pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHATIBHOTO
Pa3BHUTHS Y TIO3BOHOYHBIX YKHBOTHBIX:

PackpsiBaTh conepkaHie TEPMUHOB H
MIOHSTUI: OHTOT€HE3, IMOPUOTEHES,
3Ur0Ta, APoOJIeHHE, 0JACTOMEPHI,
MopyJa, 61acTysia, 6J1acToIelNb,
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npobiieHre, racTpyJIsIus, OpraHOTreHE3.
[TocTamOproHansHOE pa3BUTHE. TUIIBI
MOCT3MOPHOHAIBHOTO Pa3BUTHSL:
psIMOE, HE MPAMOE (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (GaKTOPbI, CIIOCOOHBIE BHI3BIBATH
BpPOXK/JICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOTeHE3
[IBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHHU,
CTaJul Pa3BUTHSL.

Hemoncmpayuu:

Tabauyet u cxemsi: «OCHOBHBIE CTaIUU
oHTOreHe3ay, «IIpsamoe u Henpsmoe
pa3BuUTHEY, «JIBOMHOE OIUIOIOTBOPEHHE
YUBETKOBBIX PACTCHUI»

ractpyia, Heilpyia, opraHoreHes;
3apOJIBIIIEBBICTTUCTKHI: AKTOIEpMA,
Me30/iIepMa, SHTO/IEPMA;
MOCTAMOPHOHAIBLHOE Pa3BUTHE: MIPSIMOE U
HemnpsiMoe (TMIYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCTIOpa, MBUTBIIEBOE
3€pHO, CIIEPMUU, 3apOJIBIIIEBBIA MEIIOK,
JIBOMHOE OTLTIOI0TBOPEHHUE.

OrnpeaensiTe dTanbl YMOPUOHATIEHOTO
pa3BUTUS XOPOBBIX HA CXeMaX U
mpenapaTax U OMCHIBATH MPOIIECCHI,
MIPOUCXOISIINE HA KAXK]IOM JTarle.
CpaBHUBATH NIEPUOIBI OHTOTECHE3A;
MPSIMOE ¥ HENPSIMOE (IMIMHOYHOR)
MOCTAMOPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U IPYTUX XOPAOBBIX.
OOBsCHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BuTHs ¢ MeTaMOp(o30M;
OTPUIATEIIBHOE BIUSHUE aJIKOTOJIsl, HIKOTHHA
W IPYTHUX TEPATOTCHHBIX (DAKTOPOB HA
pa3BHUTHE 3apOJIBIIIA YCIIOBEKA.
OmnuceIBaTh MpolLIecC JBOMHOTO

OINIOAOTBOPCHUA Y IBETKOBBIX paCTeHI/Iﬁ
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Htoro yacos o teme
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Tema 6. HaCJ'Ie):[CTBEHHOCTL H UIBMCHYUBOCTH OPraHU3MOB

6.1

['eneTnka — Hayka
0 HaCJIEICTBEHHOCTH
Y U3MEHYHBOCTH

1

[Ipenmer u 3agaun reHeTuku. Ponp
IIUTOJIOTUU U SMOPHOJIOTUH B
CTAaHOBJICHUU T€HETUKU. Briias
POCCHICKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE T€HETUKU. MeTO bl TCHETUKHU
(THOPHIOOTHYECKHH,
[IUTOTEHETUYECKHI, MOJIEKYJISIPHO-
TCHETHYCCKHM ).

OcHOBHbBIEC TEHETHUECKHE TTOHSTHS.
['eneTnueckass CHMBOJIMKA, UCTIONb3yeMast
B CXEMax CKpelIuBaHui. /lemoncmpayuu:
Ilopmpemuwi: I'. Menpnens, T. Moprasn, H.
M. Basunos, C. C. YeTBepukos,

H. B. TumodeeB-PecoBckuii.
Obopyoosanue: MOJEb- allTITUKALIUAS
«MoHoruOpHuIHOE CKpEIIMBaHUEY, TepOapHii
«I"opox moceBHOW»

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSTUMN: T€H, TeHOM, T€HOTHII, (DEHOTHII,
XPOMOCOMBI, aJljIeJIbHbIE T€HBI (AJLIEH),
TOMO3UT0Ta, FETEPO3UTOTA, TOMUHAHTHBIN
MpHU3HAK (T€H), PEIIECCUBHBIA MPU3HAK
(ren), yucras JIMHUS, THOPUL.
[lepeuncnsaTe 1 XapakTEpU30BaTh METOIbI
TCHETUKH: THOPUIOTIOTHYECKHM,
LIUTOTEHETUYECKUHN, MOJIEKYJISIPHO-
F€HETUYECKHI; IOMUHAHTHBIE U
peLeccuBHbIE TPU3HAKU PACTCHUN U
YKABOTHBIX.

[Tosib30BaTHCS FTEHETHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKON IS
3alUCU TEHOTUITUYECKUX CXEM
CKpCIIMBAHUS
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6.2

3aKOHOMEPHOCTH
HACJICAOBaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpeIMBaHNe

3aKOHOMEPHOCTH HACJIEI0BaHUS
MPU3HAKOB, yCTAHOBJIEHHbBIE

I'. Mennenem. MoHoruOpuIHOE
CKpelBaHue. 3aKOHEAMHO0Opa3Hsl
ruOpua0B nepBoro nokosieHus. [Ipasuino
JOMMHHUPOBAaHUS. 3aKOH pacIlEIICHUS
NPU3HAKOB. [ 'Mnores3a 4ucCTOTHI TaMeT.
[lonHOEM HEMOJHOE TOMHUHHUPOBAHHUE.

PackpbIiBaTh cofiepkanre TEPMUHOB U
MOHSATUN: MOHOTUOPHUIHOE
CKpelmBanue, (HEHOTHITHICCKIEC
Tpynnbl, THOPUAOJIOTHYECKUN METO/,
YHCTHIC IWHUU, JOMUHHPOBAHUE TEHOB
(monHOE, HEMOJIHOE), pacIleIeHHe

B IIOTOMCTBE.

OnuceiBaTh METOAMKY MPOBEICHUS
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Hemoncmpayuu:

Ilopmpemuwi: I'. MeHnnens.

Tabauysl u cxemvi: «MoHOTHOpHIHOE
CKpeLMBaHUE U €r0 IUTOTeHeTHYeCKast
OCHOBa», «3aKOH pacIlEIUIEHUs U €ro
[IUTOr€HEeTHYECKask OCHOBaY, «3aKOH
YUCTOTBI TAMET.

Obopyoosanue:

MO/IeNU-anIuIuKauu « MoHOTHOpHUIHOE
cKpemuBaHue», «Hemomnnoe
JOMUHUpPOBaHME», repdapuit «I'opox
ITIOCEBHOW»

I'. MenaeneMonbITOB MO U3YYEHUIO
HacJieI0BaHUs OJHOM Mapbl MPU3HAKOB y
ropoxa MOCEBHOTO.

PackpeiBats copepxaHue 3aKOHOB
eanHoo0pa3usi THOPUAOB IIEPBOTO
MOKOJICHUS U 3aKOHA PaCIICIJICHUS.
OOBACHATH TUIIOTE3Y YHCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHUOPUIHOTO
CKpEIIUBaHUs, OOBSICHSITH €T0
LIUTOJIOTMYECKUE OCHOBBI U PEIIaTh
FCHETUYCCKHUE 3aJ1a9u

Ha MOHOTHOPHIHOE CKpEIIMBaHUE
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6.3

Jurubpuanoe
CKpelMBaHue. 3aKoH
HE3aBUCUMOTO
HACJIeJIOBaHUS
MPU3HAKOB

JuruOpuiHoe cKkpelrBanye. 3aKoH
HE3aBUCUMOTO HACJICIOBAHUS IPU3HAKOB.
[{uToreneTnyeckmue OCHOBBI JUTUOPHUIHOTO
CKpeIIMBaHUsI.

AHanuzupyrolee CKpenuBaHue.
Hcnonb3oBaHue aHATM3UPYIOLIETO
CKPEIIMBAHUS JIJIS1 OTIPECIICHUS

TeHOTHUIIa 0COOH.

Hemoncmpayuu: [lopmpemur:

I'. Meunen.

Tabauyvl u cxemol.: «JlurubpumHoe
cKkpemmBaHuey, «[ [uTomornaeckue OCHOBBI
JTUTUOPHUIHOTO CKPEUTUBAHUS.
Obopyoosanue: MOJETb- aNTUTUKAIIAS
«JIuruOpuaHOE CKpEIIMBaHUEY

PackppiBaTh colepxkaHWE€ TEPMUHOB H
MOHSATUN: JTUTHOPUIIHOE CKpEILIMBAaHHUE,
aHAJIM3HUPYIOIIEe CKPEINBAHUE.
OnuceiBaTh onbIThI . MeHIens

10 U3YUYEHUIO HACIEOBAaHUs IBYX IIap
MIPU3HAKOB y TOPOXa ITOCEBHOTIO.
PackpsiBaTh conepxaHue 3aKOHa
HE3aBHCUMOTOHACJIEI0BAHUS IIPU3HAKOB.
[IpuMeHAT, MaTEMaTHYECKUA pacyeT ¢
IIOMOIIBID  METOAA  NEPEMHOKECHHS
BEPOSATHOCTEH M 3aIllCh C IOMOILIBIO
(GEeHOTUNMYECKHUX PaUKAIOB
pacUICIUIEHUS IPU3HAKOB Y IOTOMKOB 10
(beHOTHITY ¥ TEeHOTHITY.

3anuchiBaTh CXEMbI JTUTUOPUTHOTO
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CKpEIIUBaHUs, OOBSCHITH €T0
LIATOJIOTUYECKHE OCHOBBI U pEILIATh
TeHETUYECKHE 3a/1a4il Ha UTHOpUIHOE
CKpEIMBaHUE
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6.4

CreruieHHOoe
HacJIeIOBaHHE
MIPU3HAKOB

CuenneHHoe HacaeA0BaHUE IPU3HAKOB.
Pa6ora T. Moprana 1o cuemieHHoOMy
HacJyeIoBaHuIo reHoB. Hapyienue
CIICTUICHUS T€HOB B pe3yJjIbTaTe
KPOCCHHTOBEpa. XPOMOCOMHAs TEOPUS
HACJIEJICTBEHHOCTH.

['eneTnyeckue KapTsl.
Hemoncmpayuu: [lopmpemor:

T. Mopran. Tabauyst u cxemwi:
«Meitio3y,

«"eHeTn4eckme KapThl paCTCHHM, KUBOTHBIX
U 4EJIOBEKay,

«B3aumMopeiicTBIE alIeIbHBIX TEHOBY.
Obopyoosanue: MUKpoIIpenapar
«po3zodunay» (Hopma, MyTanuu GopMsl
KPBUIBEB U OKPACKU TeJla), MUKPOCKOII,
Moaenp-anmuukanus «llepexkpéct
XpOMOCOM.

Jlabopamopnsie u npakmuyeckue paoomol:
JIabopatopnas padota Ne 5. «M3y4yenue
pE3yNbTaTOB MOHOTHOPUTHOTO

U TUTUOPUTHOTO CKpEIIBAHMUS

PackpbiBaTh cojliepKaHME TEPMHUHOB M
MOHATUM: CIEMJICHHOE Hacjed0BaHUE
MIPU3HAKOB, PEKOMOUHAIINSI T€HOB,
F€HETUYECKHUE KapThl XpPOMOCOM, MOPTaHHIA.
Ha3wsiBaTh OCHOBHBIC ITOJIOKEHUS
XPOMOCOMHOM T€OpUHU
HacieacTBeHHoCcTH T. Moprana,;
pacKpbIBaTh cofiepkanue padoTsl T.
MopraHna 1o cuernjIeHHOMy
HACJIEIOBAaHUIO T€HOB U IPUYMHBI
HapyIIECHUsI CIEIIJICHUS] MEX Ty TeHaMHU.
3anuchiBaTh CXEMbI CKPEIIUBAHUS TIPU
CILIETIJICHHOM HacJICOBaHUH, OOBSICHITH
MPUYHHBI PEKOMOWHAITUN TEHOB,
ONPEAEIISATh YUCIIO TPYIII

CLICTUICHUS T€HOB; PEIIaTh TEHETUYECKUE
3aJla4yM Ha CILICIJICHHOE HacjieJ0BaHUE
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y Ipo30¢UIIbl Ha TOTOBBIX
MUKpOIIperapaTax»

6.5

I'eneruka noina.
HacnenoBanue
MIPU3HAKOB,
CICIUICHHBIX C ITOJIOM

['eneTuka noma. XpoMocomMHoOe
ONpeAENIEHUE MO0Ja. AyTOCOMBI U MTOJOBBIE
XpoMocoMmsl. ['omorameTHbie U
reTepOraMeTHBIE OPTaHU3MBI.
HacnenoBanue npu3HakoB, CIENJIEHHBIX C
MIOJIOM.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mengens, T. Mopran, H.U.

BaBuos.

Tabnuywl u cxemol: «I'eHETHKA TI0JIAY,
«3aKOHOMEPHOCTHU HACIEOBaHUs,
CLEIJIEHHOTO € MOJIoM», «KapuoTunsl
YeJIOBEKA M KUBOTHBIX»

PackpbIBaTh cofepkaHre TEPMUHOB U
MOHSTHI: XPOMOCOMHBIN HA0OP, ayTOCOMBI,
IIOJIOBBIE XPOMOCOMBI, TOMOTaAMETHBIH MO,
reTeporaMeTHBIN

I10JI, CLEIJIEHHOE € TI0JIOM HacCJIeI0BAHUE
IIPU3HAKOB.

OOBSCHIATH IUTOJIOTMYECKUE OCHOBBI
XPOMOCOMHOTO MEXAHU3Ma ONPEAECIICHUS
I0JIA Y Pa3JIUYHbIX OPTaHU3MOB.
CpaBHUBATh 3aKOHOMEPHOCTH
HacJIeq0BaHUs IPU3HAKOB, CLIETUVICHHBIX U
HE CIIEIUIEHHBIX CIOJIOM. Pemarh
TCHETUYECKHE 3a7ja4y Ha HACJICJOBAaHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB
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6.6

N3MeHUYNBOCTE.
Heunacnencrsenunas
NU3MEHYUBOCTH

HM3menunBoCTh. BUIbI H3MEHUMBOCTH:
HEHACJIE/ICTBEHHAs M HACJICICTBCHHAS.

Poub cpenpl B HEHACIEICTBEHHOM
W3MEHYHMBOCTU. XAPAKTEPUCTUKA
MOIU(PUKALUOHHON U3MEHYUBOCTH.
Bapuanunonssiii psx 1 BapualmoHHasl KpUBasl.
Hopwma peakuuu npusHaka.
KonnuecTBeHHBIE M KAYECTBEHHBIE MPU3HAKU
U MX HOpMa peaKkiluu.
CaoticTBamMo U UKAIIMOHHOM

W3MEHUYHUBOCTH.

PackprIBaTh cosiepikaHre TEPMUHOB H
MMOHSTHH: N3MEHYNUBOCTD,
HacJIeICTBEHHAs! H3MEHYHBOCTD,
HEHAcJeACTBEHHAsS N3MEHYHBOCTD,
MOIU(PHUKAITMOHHAS U3MEHYHBOCTb,
BapHUAIIMOHHBIN PsJl, BAPHAHTA,
BapHAIlMOHHAS KpWBasl, MPH3HAK, HOpMa
peaKkInu, KOJTHYSCTBEHHBIC U
KaueCTBEHHBIC MPU3HAKH.
KnaccudunupoBats BuabI
W3MEHYMBOCTH U BBISIBIISITh MX
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Hemoncmpayuu:

Tabauysr u cxemvi: «Buapl

U3MEHYUBOCTHY, «Moaupukaontas
W3MEHUHBOCTHY.

Jlabopamopusie u npakmuueckue padomul:
Jlaboparopnast pabota Ne 6. «3yuenue

MO (PUKAITMOHHON U3MEHYUBOCTH,
MIOCTPOCHUE BapUAIMOHHOTO Psijia U
BAPUAIMOHHOW KPUBO»

ounoJsiornueckKkre 0COOEHHOCTH.
[IepeuncisaTe cBolicTBa
MoAN(PUKAITMOHHON U3MEHUUBOCTH U

OOBACHSTH €€ 3HAaUCHUE J1JI OPTaHU3MOB.

Pa3nuuars KOJIMYECTBEHHBIE U
KaueCTBEHHbIE MPU3HAKHU; CTPOUTH
BApUALIMOHHBIN Psifl, BApUAIMOHHYIO
KpPUBYIO, BBIYHCIIATH CpEAHEE 3HAUCHUE
NpU3HAKa
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6.7

HacnencrBennas
HU3MCHYUBOCTH

HacneacrBeHHasi, Wiy reHOTUIIMYSCKAs
M3MEHYNBOCTh. KoMOMHaTHBHAS
M3MEHYMBOCTh. MEeHO03 U MOJIOBOM MPOLIECC
— OCHOBAa KOMOMHATHUBHOMN M3MEHYHUBOCTH.
MyTanmoHHas ”3MEHUYUBOCTb.
Knaccudukarus MyTaliuii: TeHHBIC,
XPOMOCOMHBIE, TEHOMHBIE.

Yacrora u npuunHel MyTanuid. MyTtareHHble
(bakTopsbl.

3aKOH TOMOJIOTHYECKHUX PSIJIOB

B HacJIeACTBEHHON n3MeHunBOCcTH H.

N. BaBuiioBa. BHesinepHas
HACJIEICTBEHHOCTDh M U3MEHUYHBOCTb.
Hemoncmpayuu:

Ilopmpemuwi: T'. ne @pus, H. 1. BaBuios.
Tabauywvl u cxemol: «MyTalMOHHAS

PackpeiBath copepkanue TEpMUHOB U
HOHATHI: HACJIEICTBEHHAI
W3MEHYHUBOCTH, KOMOMHATHUBHAS
W3MEHUYUBOCTb, MyTaIllMOHHAS
W3MEHUYHUBOCTb, MYTAHT, MyTallUH:
TE€HHBIEC, XPOMOCOMHBIE, TEHOMHBIE;

IMOJINIIIION WA, aHCYILIOUIUS, MyTar CHbI.

XapakTepu30oBaTh HACIEICTBEHHYIO
W3MEHYUBOCTD; (DOPMYITMPOBATH 3aKOH
TOMOJIOTHUECKUX PST0B

B HACJIeICTBEHHOM N3MEHUYMBOCTH H.
W. BaBunoBa u 0OBSICHATE €0
3HAYCHUECJII OMOJIOTHH U CEIICKITUH.
KnaccuduiupoBaTs MyTaliuu: reHHBIE,
XPOMOCOMHBIE, TCHOMHBIE U TPUBOIUTH
IIPUMEPBI MYTaILIUM.

OOBACHATH MPUYUHBI BO3SHUKHOBEHUS
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U3MEHYHBOCTH).

Obopyoosarue: MEKPOCKOII, MUKpOIIpeniapaT
«/po3zoduna» (Hopma, MyTanuu Gpopmsl
KPBUIBEB U OKpacKa

TeJa); KOMHATHBIE PACTEHHSI C IECTPOU
OKPACKOM JTUCTHEB.

Jlabopamopnusie u npakmuyeckue padomol:
Jlabopartopnast pabota Ne 7. «AHanus
MyTalui y 1po30¢puiibl Ha TOTOBBIX
MUKpOITpernapaTax»»

MYyTalHii, poib GaKTOPOB-MyTareHOB.
CpaBHUBATh BHJIbI MYyTallUii; BBIABIATD
NPUYUHBI HACTIEICTBEHHOW N3MEHYMBOCTH
MCTOYHHKH MYTareHOB B OKPY KaloIIeH
cpene (KOCBEHHO).

XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U UBMEHUYHUBOCTh

b
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6.8

I'enetuka dyenoBeka

I'eneruka yenoBeka. Kapuorun denoBeka.
OCHOBHBIC METO/IbI T€HETUKH YEJIOBEKA:
reHeaJIOTHYECKUI, OJIM3HEIOBBIH,
IIUTOTC€HETHYECKUI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-TEHETHUECKHUU.
CoBpeMeHHOE onpeAesieHue TeHOTHUIA!
TOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTUITUPOBAHKE, B TOM YHCIIE C
nomoipio I11[P-ananu3a.
HacnencrBeHnbie 3a001¢BaHMS
YyeJIOBEKA: FTeHHBIE 00JIe3HU, O0JIC3HH C
HACJIeJICTBEHHOM
MPEAPACTION0KEHHOCTHIO, XPOMOCOMHBIE
oonesnu. CoMaTUYECKHE U
reHEepaTUBHbBIC MyTallUH.

PackpbiBaTh copepkaHue TEPMUHOB U
ITOHATHN: KaPUOTHII YEJIOBEKa,
[IUTOTEHETUICCKUI METO,
TeHEAIOTUYECKUN METO/I, POJIOCIIOBHEIE,
OJIM3HEIIOBBIN METO/, HACTIECTBEHHbBIC
0omne3Hu: (MOHOTEHHEIE,

C HACJIEJICTBEHHOM MPEIPacIoNOkKeHHOCTBIO,
XPOMOCOMHBIC), METUKO-TCHETUYECKOE
KOHCYJIbTHPOBAHHE.

[lepeuncnsaTh 0COOEHHOCTH U3yUCHUS
TCHETHKH YEJIOBEKA; TPUBOIUTH TPHMEPHI
HACJIEICTBEHHBIX 00JIe3HEH

YeJI0OBEKa, XapaKTepHU30BaTh METOIBI UX
npodunakTuku; 000CHOBBIBATH 3HAUCHHE
MEIMKO-TEHETUIECKOTO
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CtBosOBBIE KJIETKU. [IpUHITUIIBI 310pPOBOTO
o0Opa3a >XM3HU, AUATHOCTUKH,
MPOPUIAKTUKY U JICUCHHS TEHETUYECKUX
Oosie3Hell. MeIuKO-TeHETUYECKOE
KOHCYJIbTUpOBaHUE. 3HAUCHUE
MEIUIMHCKON T'eHETUKH

B IIPEJOTBPAIIICHUM U JICUEHUU
TeHETUYCCKHX 3a00JICBAaHNH YETIOBEKA.
Hemoncmpayuu:

Tabnuyvl u cxemsi: «HacrmemoBanue
pesyc-takTopa», «l'eHeTHKa TpymI
KPOBIY.

Jlabopamopnvie u npakmuueckue
paoomoi:

[Ipaktuyeckas pabora Ne 2.
«CocTraBieHre W aHajlu3 POJOCIOBHBIX

YCJIOBCKaA»

KOHCYJIbTUPOBAHHS.
BbIsSIBIISATE U CpaBHUBATh MEXKIY COOOM
JOMHUHAHTHBIE U PELIECCUBHBIE PU3HAKU
YeJIoBeKa.

CocTaBisTh M aHAIU3UPOBATH POJOCIOBHBIE
YeJI0BeKa

HToro yacoB no teme

8

Tema 7. Celekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
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7.1

Cenexmus Kak HayKa
npoIecc

Cenexkuys Kak HayKa U IpoLecc.
3apoXkIeHNE CENEeKIMH U JOMECTUKAIUS.
VYuenune H. 1. BaBunosa o nenrpax
MHOrooOpa3usi U IPOUCXOKICHUS
KYJIBTYpPHBIX PACTEHUH.

LleHTpbI TPOUCXOKACHUS JOMAILIHUX
KUBOTHBIX.

Copr, nopojia, mramm.

PackpeiBath copepkanue TEpMUHOB U
MIOHATHUI: CEJIEKLIUS, COPT, HOPOJA,
IITaMM, JIOMECTUKAIUS, UJIN
0JIOMalTHUBaHUE, IEHTPbI
MHOT'000pa3us U MPOUCXOKICHHUS
KYJIbTYPHBIX PACTEHUN U KUBOTHBIX,
rudpuI3anus,

HCKYCCTBEHHBII 0TOOP.
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Hemoncmpayuu:

Ilopmpemwi: H. Y. BaBunos. Tabauyut
u cxemol: Kapra «LleHTpsl
MHOrooOpa3usi U IPOUCXOKICHUS
KyJbTYpHBIXpacTeHu», «[lopoms
JIOMAIIHUX KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTCHHII».
Obopyoosanue: MyJsIKY TUIOJIOB U
KOPHEIUIOA0B JUKUX (DOPM U KyJIbTYpPHBIX
COpPTOB pacTEHUM;

rep6apuii «CenbCKoX03sHCTBEHHbIE
pacTeHus»

Ha3spiBaTh 11 cpaBHUBATh OCHOBHBIE 3TaIlbl
Pa3BUTHS CEIEKIUH.

Nznarars yuenue H. 1. BaBunosa

0 IIEHTpaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHul; pa3IndaTh HEHTPbI HA KapTe MUPA,
CBSI3bIBATh MX MECTOIIOJI0KECHHUE

C oYaramMu BO3HUKHOBEHUS APEBHEUTITIX
[UBUIA3AIINN.

CpaBHUBATE cOpTa KYJIBTYPHBIX
pacTeHui, MOPOIbl JOMAIIIHUX KUBOTHBIX
Y UX TUKUXIPEIKOB.

OueHuBaTh POJIb CEIICKIIUU

B 00ecrneueHny MpoJ0BOJIbCTBEHHOM
0C30IaCHOCTH YeJIOBCUCCTBA
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7.2

Metonasl u
JIOCTYDKEHUS
CEJIEKIIUH PACTEHUI
U JKUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIIUH.
MaccoBblil 1 HHIUBUAYAIbHBII OTOOPHI B
CEJIEKIMH PACTCHUN U >KUBOTHBIX.
Onenka skcrepbepa. bimzkopoacTseHHOe
CKpeluBaHue — UHOpuuHr. Yncras
JIMHUA.

CxpelyBaHye YACTHIX JTUHHI.
I'ereposuc, unu rubpuaHas cuia.
HepoactBenHoe ckpemuBanue —
ayTOpuauHr. OtnanéHHas ruopuaAn3ams
U €€ yCIexu.

HcKkycCTBEHHBINM MyTareHes3 U MOoJdy4eHue
HOJUIUIONJ0B. JIOCTHKEHUS CENeKIUN

PackpbIBaTh conep:kaHre TEPMUHOB U
MOHSTHI: UICKYCCTBEHHBIN OTOODP, MaCCOBBII
0TOOp, MHAMBUIyaJIbHBIN 0TOOp, SKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEIIMBAHNE, YUCTAs
JIMHMUS, TETEPO3HC, HEPOACTBEHHOE
CKpEIIMBaHNE, UCKYCCTBEHHBIN MyTareHes,
nonurionipl. CpaBHUBATh POPMBI
HCKYCCTBEHHOT0 0TOOpa (MaccoBOro u
WH/IMBUTyaJIbHOTO), BU/IbI THOpHIN3aLUuU
(6ITM3KOPOICTBEHHOM U OTHAJICHHOM ),
CHOCOOBI OJTy4YEHUS

MOJIUTIONIOB.
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PAaCTEHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Hemoncmpayuu:

llopmpemur: 1. B. MuuypuH,

I'. JI. Kapnieuenko, M. @. l1BaHOB.
Tabauyel u cxemvi: «OTHATCHHAS
rubpunuzanus», «PaboTsl akagemuka M.
®. NBanoBay, «[loaunmounamus.
Obopyoosanue: MyJsIKY TUIOJIOB U
KOPHEIUTOI0B JUKUX (OPM U KYJIbTYPHBIX
COPTOB PacTEHHII.

Jlabopamopnusie u npakmuyeckue padomul:
Oxckypcuss «OCHOBHBIE METO/IBI U
JTOCTH>KEHUS CEJIEKIIMHU PAaCTeHUI U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHUIO,
IJIEMEHHYI0 (pepMy,
COPTOUCIIBITATEbHBIN Y4aCTOK

WJIU TETUIMYHOE XO3SIMCTBO)

IIpuBOIUTE IPUMEPBI JOCTHKEHHUN CEJIEKIIUN
pacTeHUM U JKUBOTHBIX
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7.3

buorexnomnorus
KakK OTpacib
MTPOU3BOJICTBA

buotexHonorus KakK OTpaciib
MpOU3BOACTBA. ['€eHHast HHKEHEpHsL.

Otamnbl co3nanus pekomobmHanTHOW JIHK u
TPAHCTEHHBIX  OpraHu3MoB.  Kierounas
nHxxeHepus. KneTtounslie KyabTyphl.
MUKpPOKJIOHAIBHOE pa3MHOKEHUE PACTECHUI.
Kionnposanne

BBICOKOITPOJTYKTHUBHBIX

PackpriBaTh coepxanne TEPMUHOB U
MOHSATUN: OMOTEXHOJOTHS, KJIETOUHAS
WHXEHepUs, TCHHAsIMHKEHEPHs,
KJIIOHUPOBaHUE, TPAHCTECHHbBIE
opranusmbl, [MO (reneTuuecku
MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHUIO KaK
OTpacJib IPOU3BOJICTBA, OCHOBHbBIE
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CEIbCKOXO03SMCTBEHHbBIX OpraHnu3MoOB.

DKOJIOTUYECKUE U ITUIECKUE TTPOOIEMBI.
I'MO — reneruuecku MOAUPUITUPOBAHHBIE

OpTaHU3MBI.
Hemoncmpayuu:

Tabauyvt u cxemol: KOOBEKTHI
OnoTexHoIoruny, «Kirerounsie
KYJIBTYPBI U KIIOHUPOBAHUE,
«KoHCcTpyHpoBaHHeH TIEPEHOC I'€HOB,
XPOMOCOM»

JOCTHUIXKCHUA OMOTEXHOJIOTHH B 00JIaCTH

IIPOMBIINICHHOCTH, CCJIILCKOI'O XO3S1CTBA U

METUITUHBI.
[lepeuncnsaTh W XapaKTEpHU30BAThH
OCHOBHBIEMETOJBI M JTOCTHKCHHSI
OMOWHKCHEPHH.

OO0cyx1aTh SKOJOTUUECKUE U ITHUYECKUE

aCIIeKThl HEKOTOPBIX UCCIICIOBAHHIA B
obnactu

OMOTEeXHOIOTUU (KJIOHUPOBAHMS,
HCKYCCTBEHHOTO OILJIOIOTBOPCHUS,
HAIPABJICHHOTO U3MCHCHHMSI TCHOMA U
CO3/IaHUSI TPAHCTCHHBIX OPTAaHU3MOB)

Htoro gacos 1mo Teme 3
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HanmenoBanue
Ne KonnuectBo OCHOBHBIE BUIIBI J€ATEIHLHOCTH
pa3enoB U TEM HpOFpﬂMMHOC COICPIKAHHUC
n/m 4acoB 00y4JaroImxcs
y4eOHOro npeaMera
Tema 1. DBoJIOLMOHHAA OHOJIOTHSA
1.1 | OBomronus U METOMLI €€ 1 [Ipennochiky BOSHUKHOBEHHUS PackpeiBaTh cosiepkaHue TEPMUHOB U

W3Yy4YCHUS

ABOJIFOLIMOHHOM TEOpUHU. DBOJIOLNOHHASL
Teopus U € MECTO B OMOJIOTHH.

BirstHue 3BOIIOLIMOHHON TEOpUHN

Ha pa3BUTHE OMOJIOTUU U JPYTUXHAYK.
CBuzerenbCcTBa 3BOJIOLNH.
[TaneoHToNOrMYECKHE:
II0CJIEZJOBATEIBHOCTD IIOSIBJIEHHSI BUOB B
MaJICOHTOJIOTUUECKOM JIETOMHUCH,
nepexoiHble (OPMBI.
buoreorpaduueckue: CX0ACTBO U pa3indue
dayH udaop MaTEpPUKOB U OCTPOBOB.
OMOpPHUOIOTHYECKHUE: CXOJCTBA U Pa3INnYUs
HMOpPUOHOB Pa3HbIX BHJIOB TO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHUE:
IOMOJIOTMYHBIE, AaHAJIOTUYHbIE,
pyJIMMEHTapHbIE OPTraHbl, aTABU3MBI.
MonekynsapHO-OMOXUMHYECKUE:

CXOACTBO MEXaHU3MOB

HACJIEICTBEHHOCTH U OCHOBHBIX

TTOHSTHI: 3BOJIOIHUS, TIEPEXOTHBIC
dhopMbI, PHITOTEHETUYECKHIE PSIJIBI,
BUJIBI-DHJIEMHUKH, BUJIBI-PEIIUKTHI, 3aKOH
3apOJIBIIIIEBOTO CXOCTBA,
OMOTEeHETHYECKHI 3aKOH, TOMOJIOTHYHBIC
Y aHAJIOTHYHBIC OPTaHBbI,
pYyJIMMEHTapHbBIC OPTaHbl, ATABU3MBI.
[TepeuncasiTh OCHOBHBIC ATAITBI PA3BUTHS
ABOJIFOLIMOHHON TEOPHH.
XapakTepu3oBaTh CBUCTCIIHCTBA
HBOJTIOIUH: TTAJICOHTOIOTHIECKHE,
ouoreorpaduueckue,
AMOPHUOJIOTHYECKHE, CPABHUTEIHHO-
aHaTOMHYECKUE, MOJICKYJIISIPHO-
OMOXMMHUYECKHE.

[TpuBOIUTE IPUMEPHI MEPEXOAHBIX GOpPM
OpPraHu3MOB, (PHIIOTCHETUYECKUX PSIJIOB.
[TpuBOIUTE POPMYIUPOBKH 3aKOHOB
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METa00JIMYECKUX MyTeH Yy BCEX >KUBBIX
OpPraHu3MOB.

Jlemoncmpayuu:

lopmpemuwi: K. JIunuen, K. b. Jlamapk, Y.
Hapsun, B. O. KoBanieBckui,

K. M. bap, 3. I'ekkenp, @. Mromiep.
Tabauywl u cxemwl: «Pa3purtue
OpraHUYeCcKOro Mupa Ha 3emiie», pelbepHbIC
TaOIUIIBI «3aPOIBIIITN TTO3BOHOYHBIX
JKUBOTHBIX),

«ApXEOITEePUKCY.

Obopyoosanue: Guoreorpaduueckas
KapTa Mupa; KoJuiekuus «Dopmsl
COXPAHHOCTH HCKOIIA€MBbIX JKUBOTHBIX U
pacTeHuii»; BIaXHbIE MpenapaThl
«Pa3BuTHne Hacekomoroy, «Pa3Burtue
JISTYIITKIA

OMOTE€HETUYECKOTO U 3aPO/IbIIIEBOTO
CXOJICTBa
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1.2

Hcropus pa3ButHs
MPEACTABIICHUAN
00 3BOTIOLINHA

OomoninonHas Teopus Y. Jlapuna.
[TpenmnocrkuTK BOSHUKHOBEHUS
JapBUHU3MA. J[BIKYIIIME CUITBI BOIIOIIUU
BHJI0B 110 JlapBuHY (M30BITOYHOE
pa3MHOKEHHE

IpU OrPAaHUYEHHOCTH PECypCOB,
HEONpeAeIEHHass  M3MEHYMBOCTD,
O0opr0a 3a CyIeCcTBOBaHHE,

€CTECTBEHHBIN 0TOOD).

CuHTETHYECKasT TCOPHS SBOJTFOIHH

PackpeiBaTh copep:kaHHE TEPMUHOB H
MOHSTUN: CUCTEeMAaTHKa, €CTECTBEHHBIM M
HCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOIIMOHHBIC UeH, KOHIICTIIIUNA 1
TEOpUHU; CPaBHUBATH B3IJISAbIHA BHUJA U
spomonuio K. Jlnnnes, JK.b. Jlamapka, Y.
JlapBuHa.

OuenuBath Bk JIMHHES B pa3BUTHE
CHUCTEMATHUKHU U OOBSICHATH MPUHITUTIBI
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(CTD) u € 0OCHOBHBICTIOIOKEHUSI.
Jemoncmpayuu:

Topmpemuwi: K. JIunneit, XK. b. Jlamapk, Y.
[apBuH.

Tabauywvl u cxemor: «llomynsaaumy,
«Kapra-cxema mapuipyra nyremectBus Y.
Hapsunay, «®opmbl 00pHOBI

3a CylIECTBOBaHHE, « ECTECTBEHHBIN
ot00p», « MHOrOOOpa3ue COpTOB pacCTEHUI»,
«MHoroo6pazue mopo/1 >KUBOTHBIX»

OMHAPHON HOMEHKJIATYPBHI.
XapakTepu30BaTh COICPKaHUE U 3HAUCHUE
3BOJOIMOHHOM KoHuenuu K. b.
Jlamapka.

O1neHUBaTh €CTECTBEHHO-HAYYHBIC U
COLIMAIbHO-3KOHOMUYECKHE MPEIMOCHIIKI
BO3HHUKHOBEHUS ABOJIIOIIMOHHON Teopun Y.
JlapBuHa. PackpbIBaTh cofiepKaHne
3BOJIIOLIMOHHON TeopunY. [lapBuHa;
CpPaBHUBATh HEONPEIEIEHHYIO U
ONPEIEIIEHHYIO U3MEHYMBOCTb,
€CTECTBEHHBIN U UCKYCCTBEHHBIN O0TOOD,
dhopmbl 6OpHOBI 3a CyIIEeCTBOBaHUE.
OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOM
teopuu »Bonmonun (CTD) u 0ObICHATH

e 3HayeHue IA0UOJIOTUI
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1.3

Bun: xpurepuu u
CTpyKTYypa.
[Tomyisiims Kak Kak
JJIEMEHTapHAas
€IMHHIIA BUJIA

MuxkposBontonus. [Tonmynsuns kak
CIMHUIIABH/IA U YBOJIFOIIHH.
Jlemoncmpayuu:

Tabnuyst u cxemol.: «llomymsmmm,
«MyTaroHHass U3MEHYUBOCTHY.
Obopyooeanue: MUKPOCKOII, MUKpOITpenapaT
«/lpo3odunay» (HopMa, MyTaIHH
(OPMBIKPBUITLEB U OKPACKU

Tena), mojenb-annkanus «llepexpéct
XPOMOCOM).

PackpbiBaTh cofepkaHue€ TEPMHHOB U
MIOHSTUI: MUKPO3BOJIIOLINS, BUJI,
KpUTEpUU BHUJA, apea, MOIMyJIsus,
reHooH/, MyTalHuh, KOMOWHAIIUU
TCHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMAaTHYECKYIO €IUHULLY U LIETTOCTHYIO
OMOJIOTUYECKYIO CUCTEMY.

Brinensate kputepuu Buaa
(Mopdornoruueckuit, PU3NOIOTHUECKUH,
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Jlabopamopuusie u npaxmuyeckue padomol:
Jlaboparopnas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTHYECKOMY KPUTEPHIO)

OMOXMMHYECKHUI, TeHETHUECKHUH,
AKOJIOTMYECKHI, reorpapuueckuil) u
MIPUMEHATH KPUTEPHUU JJISI ONIUCAHUS
KOHKPETHBIX BUIOB.
XapakTepu30BaTh NOMYJISIUIO KaK
CTPYKTYPHYIOCAMHUILY BUA U
ABOJTIOIUH.

OnuceIBaTh MOMYISLHIO IO OCHOBHBIM
MOKa3aTeJsiM: COCTaB, CTPYKTypa

14

JIBHKyIIME CUITBI
(ameMeHTapHbIe
(hakTOopbI) IBOIIOIHH

JIBmxyiue cuiibl ((pakTophl) 3BOIIOLNN
BUJIOB B Mpupoie. MyTallMOHHBIN Mpoliecc
¥ KOMOMHATUBHAS U3MEHYHBOCTb.
[TonysiiiMOHHBIC BOJIHBI B Ipeki( reHoB.
W3onsus u murpauus. lemoncmpayuu:
Tabnuyst u cxemvi: «[IBUKyIINE CUITBI
ABOJIIOLIUN

PackpbIBaTh cofiepkaHnre TEPMUHOB U
MOHATHI: KOMOMHATUBHAS U3MEHYUBOCTD,
MyTallH, MyTallMOHHBII IIPOLECC,
MOMYJIALIMOHHBIE BOJHBI, Ipeii() reHoB,
W3OS, MUTPAL|H.

XapakTepu30BaTh dJIEMEHTapHbIE (DaKTOPHI
ABOJIIOLIMM: MYTallMOHHBIN ITPOLIECC,
KOMOMHATUBHAsI U3MEHUUBOCTb,
MOMYJISIUOHHbBIE BOJHBI, Apei( reHoB,
W3OS, MUTpaIUs.

VYcraHaBiIMBaTh NPUYUHHO- CJIEICTBEHHbIE
CBSI3M MEXIY MEXaHU3MOM U PE3yJIbTaTOM
JCUCTBUS ABMXKYIIMX CUJ (37I€MEHTApHBIX
(bakTOpPOB) IBONIOLINU
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1.5

EcrecTBenHbIi 0TOOP U
ero GopMbl

EcTtecTBeHHBIN 0TOOP — HAITPABJISIOIIHUMA
(bakTOp IBOIIOLINH.
@dopMbI €CTECTBEHHOTOOTOOPA.

PackpriBaTh copepkaHue TEPMHHOB H
MIOHSITUINA: €CTECTBEHHBIN 0TOOpP, OOpKOa 3a
CYILIECTBOBaHHE.
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Jlemoncmpayuu:
Tabnuywvl u cxemol: «EcrecTBeHHBIN 0TOODY,
«bopbOa 3a cymiecTBOBaHUEC)»

OnuceiBaTh MEXaHHU3M JEHCTBUS
€CTECTBEHHOT0 0TOOpA.

Xapaktepu3oBaTh (QOPMBI  €CTECTBEHHOTO
orOopa (IBIXKYLIUN, CTaOWIU3UPYIOMIHM,
IU3PYNTUBHBINA) M CPaBHUBATh MX MEXKIY
COOOM.

Xapaktepu3oBaTh 00pb0Y

3a CyIIeCTBOBAHUE U CPABHUBATH €€

BUJIBI (MEXBUI0BAsI, BHYTPUBHUIOBAS,
00pb0a ¢ HEOIArONPUATHBIMU

(dakTOpamMu BHEIITHEH CPEIIbI)
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1.6

PesynbraTsl
3BOJIIOLIUU:
MIPUCTIOCOOJIEHHOCTD
OpraHu3MOB U
BHUJI000pa3oBaHue

[Tpucroco6ieHHOCTh OPraHU3MOB

KaK pe3yJbTaT HBotoIuH. [Iprumepbl
MPUCIIOCOOJICHUN Y OPraHU3MOB.
Apomopdo3sl 1 uanoaaantanuu. Buau
BUI000pa30BaHHUeE.

Kpurepuu Buna. OcHOBHBIE (POPMBI
BUI000pa30BaHMs: reorpaduueckoe,
HKOJIOTHYECKOE.

Jemoncmpayuu:

Tabnuywt u cxemvl:
«I[Iprcnoco0IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUEY,
«IKOJIOTUUECKOE BU000PA30BAHHE.
Obopyoosanue:

koJutekuust «I[pumepsl 3aIMTHBIX

MPUCTIOCOOTIEHUN Y KUBOTHBIXY,

PackpbIBaTh conep:kanne TEPMUHOB U
MOHSTUI: PUCTIOCOOIEHHOCTb,
MOKPOBUTEIBCTBEHHAS U
peaocTeperaronas OKpacka, MaCKUpOBKa,
BUI000pazoBanue. ONUCHIBATh MEXAaHU3M
BO3HUKHOBEHHUSI MPUCIIOCOOTICHHUIN Y
OpPTaHU3MOB.

BBISBIATE 10 M300paKEHUSIM, HA )KUBBIX U
(bUKCHPOBAHHBIX MpeNapaTax MpUMepPbI
MPUCIIOCOOJIEHHOCTH PACTEHUN U
KUBOTHBIX K YCIOBUSIMCPEIbI

oOuTaHUsA, JOKAa3bIBATH OTHOCUTEIHHYIO
1[Ee7IECO00Pa3HOCTh MPHUCIIOCOOICHUM.
XapakTepu3oBaTh CIIOCOOBI U

MeXaHU3MbI BUI000Pa30BAHNUS;

OIHCHIBATH U CPAaBHUBATH OCHOBHBIC
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KOJIJICKITUSI HACEKOMBIX C Pa3TMIHBIMU
TUTIAMH OKPACKH; HA0OP TUIOIOBH CEMSH.
Jlabopamopusie u npakmuueckue paoomol:
Jlaboparopnas padora Ne 2. «Onucanne
IPUCITOCOOIEHHOCTH OpPTaHu3Ma H ee
OTHOCHUTEIIBHOTO XapaKTepa

(hOpMBI KOJIOTHYECKOTO U
reorpauuecKkoroBuA000pa30BaHUs

1.7

Hampasnenus u mytu
MaKpO3BOTIOIAN

Makpo3BOIOLHS.

@dopmbI FBOTIONUH: (prsieTHYecKas,
JIMBEpPreHTHAsl, KOHBEPTeHTHasI,
napajuienbHas. HeobpaTumocTh 3BOTIOIUY.
IIpoucxoxneHue

OT HECTICIIMATU3UPOBAHHBIX TPEIKOB.
[Iporpeccupyromias cieruann3aus.
AnanTtuBHas pagualus.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ios.
Tabnuywl u cxemol: «KApoMophO3bI»,
«Mnnoananranuny, «OOmas
JIereHepanus».

Obopyoosanue: monenb «OCHOBHBIE
HaIpaBJICHUS IBOIIOLNUI»; 00bEMHAS
Mozenb «CTpoeHHe roJIOBHOTO MO3Tra
MMO3BOHOYHBIX»

PackpriBaTh coepkanne TEPMUHOB U
MIOHSTHI : MAKPOIBOIIOLINS, (PUIIOTEHE3,
OMOJIOTHUECKUI TTPOrpecc U perpecc,
apoMop 03, uaroaganTaIms, 0omas
JereHepanus, aganTUBHAs paJralus.
XapakTepu3oBaTh (OPMBI IBOJTIOIUH.
BoisBnsaTe apoMopdo3sl u

WJIM0AIaNTallid YPACTCHUH U

KUBOTHBIX.

CpaBHHMBaATh OHMOJOTHUYECKHH Mporpecc M
Oouosornueckuii  perpecc, apomopdos,
WIM0aTaNTAIUIO U OOIIIYIO

JIereHepaluio.

BbISBISTE B3aUMOCBSI3M MEXKTy Iy TSIMU U
HaIpaBJICHUSIMH IBOJIFOIIUN

Y pPaCTE€HUN U KUBOTHBIX
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HToro yacoB mo teme
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Tema 2. Bo3HHUKHOBEHHE H Pa3BUTHE }KU3HU HA 3emie
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2.1

Uctopus xu3Hn

Ha 3eMJIe B METObI &€
W3YyUYCHUS.

I'nnote3sl
MIPOUCXOKICHUS KUZHH
Ha 3emie

JloHay4HbIE TTpeACTaBICHUS

0 3apOKAECHUH KU3HU. HaydHble rumores3bl
BO3HUKHOBECHUS KU3HHU

Ha 3emJie: abMOreHe3 UIaHCIIEPMHUS.
Xumuueckas 3BOJTIOIHUS.

AOUOTeHHBIN CUHTE3 OPraHUYECKHUX BEIIECTB
HM3HEOPTaHUYECKUX.

DKCNEPUMEHTAIBHOE TOATBEPKICHUE
XUMHUYECKON SBOJIIOIUH.

HauvansHble 3Tarnsl OMOJIOTHYECKOM
sBostoruu. ['unoresa PHK- mupa.
dopMUpoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHUE MTPOTOKIIETKHU.

IlepBbi€ KJIETKU U UX BOJIOIHUA.
dopMUpPOBAHNE OCHOBHBIX I'PYTII

JKUBBIX OPTraHU3MOB.

Jemoncmpayuu:

Tlopmpemui:

®. Penwu, JI. ITactep, C. Mumnep, A.

. Onapum, I'. FOpu.

Tabauywl u cxemol: « BO3BHUKHOBEHHUE
CoHEYHOM CUCTEMBI,

«Pa3BuTHE OPraHUYECKOTO MUPAY,
«PacturenbHas kieTkay, « KuBoTHas
KieTka», «IIpokapuornueckas

KJICTKa)

PackpriBaTh conepkaHue TEPMUHOB U
MOHSTHI: KpeallnoOHU3M, aOHOTeHe3,
BUTAJIN3M, TAaHCTIEPMHUSI, OMOTI0I3,
KoalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu30BaTh METO/IbI U3YUCHUS
HMCTOPUYECKOTO MPOLLJIOTr0 3€MIIH.
IlepeunciisiTe OCHOBHBIEC JTaIlbl
XUMHUYECKOW  HMOMOJIOTHYECKOM
ABOJIIOIIUH.

W3narate copepkaHue TUnoTe3 U TeOpui
BO3HUKHOBEHUS KU3HU HA 3eMiie
(kpeanmoHu3Ma, CaMOPOU3BOIILHOTO
3apoxAeHUs (CIOHTAHHOTO), HaHCIIEPMUU,
runote3bl PHK-mupa).

OnuceiBath 3kcniepuMenTsl C. Musiepa u
I'. FOpu no noay4eHuo OpraHnueCcKuX
BEIIIECTB U3 HEOPTaHUUECKUX MYTEM
aOMOTeHHOT'0 CHHTE3a
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2.2

OCHOBHBIE dTaIbl
SBOJIOIHN
OpPTaHWYECKOT'0 MHPa
Ha 3emiie, pa3BUTHE
KU3HU 110 3paM U
nepuoiam

Pa3Butue xu3HU Ha 3eMII€ 110 3paM U
nepuogam. Karapxeil. Apxeiickas

U IIpoTepo3orcKas opsl. [1aneosoiickas spa
U €€ nmepuoibl: KeMOpHUIICKUH,
OPIAOBUKCKHM, CUITYPUMCKUHN, IECBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUU.
Me3o30iickas 3pa U €€ IEPUOIbl: TPUACOBBIN,
FOPCKHM, METTOBOM.

KaitHo30iickast 3pa u €€ nepuobl:
I1aJIEOr€HOBBIN, HEOT€HOBBIM,
AHTPOIIOTE€HOBBI.

XapakTepHuCTHKA KJIMMAaTa U
reoJIoTuYecKux npoueccoB. OCHOBHBIE ATAIbI
ABOJIFOIMU PACTUTENBHOTO U JKUBOTHOIO
Mupa. ApoMop¢o3sl

y pacTeHui 1 KUBOTHHIX. [losiBNEeHUE,
pacuBET U BBIMUPAHUE TPYII )KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazButne
OpraHUYECKOr0 MHUPa»,
re0XpOHOJIOTUYECKast TaOINIIA; KOJUICKIUS
«DOopMBbI COXPaHHOCTH UCKOIMAEMbIX
YKUBOTHBIX U pacTeHui». Jlabopamopuwvie
U npaKkmuyeckue

pabomowi:

PackpeiBaTh conepxanne TEpMUHOB U
MOHSATUI: 30H, 3pa, IEPUOJ,
apoMop(}o3bl, HAMOATANTAIINH.

3HaTh MOCIEA0BATEILHOCTH YOHOB:
KaTapxeu, apxeu, IpoTepo30M,
(dhaHepo30ii; Ip: apxenckas,
MPOTEPO30MCKas, MAJIC030MCKas,
M€E3030MCKasi, KAMHO30MCKast; IEPUOJIOB:
KEeMOPHUICKUN, OPJIOBUKCKHH, CHITYPHUHCKHH,
JICBOHCKHM,

KaMEHHOYTOJIbHBIM,  IIEPMCKHIA,
TPUACOBBIN, FOPCKHM, MEIOBOU,
MAJICOTECHOBBI W HEOrCHOBBIM,
AHTPONOTECHOBBIN.

XapakTepu30BaTh OCHOBHBIE COOBITHS B
Pa3BUTUU OPraHUYECKOTO MUPA

I10 3paM U IEPHUOJIaM Ie0JIOTHIECKON
WCTOPHUH; dTAIbl PA3BUTHUS
PACTUTEIBLHOTO U )KUBOTHOT'O MUPA.
Beigenuts riaBabie apoMopdo3bl
pacTeHUM U KUBOTHBIX.

CpaBHUBATb MeX Ay cOOOit
MPEICTABUTENIEH CUCTEMATHYECKUX
Py OPTaHU3MOB, BBISIBIIATH YEPTHI
YCJIOKHEHHUS M IPUCTIOCOOTIEHHOCTH K
YCIIOBUSIM KU3HU
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[Tpaktuyeckas paborta Ne 1. «Mzyuenue
MCKOIIAEMbIX OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcus « IBOTIOLNS OPraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO- HAYYHBIN
WJIMKPaeBEeIUEeCKUM My3eil)

2.3

CoBpemeHHast
cucreMa
OpraHUYeCcKOro Mupa

Cucrema opraHn4ecKoro Mupa Kak
oTpaxxeHue 3Boonuu. OCHOBHbIE
CUCTEMAaTHYECKHE TPYNIbl OPraHU3MOB.
Jemoncmpayuu:

Tabauywvl u cxemvi: «CoBpeMeHHasl cucTemMa
OpPraHUYECKOro MHpPa»

PackpsiBaTh cojiepxaHie TEPMUHOB U
MOHATUMN: CUCTEMAaTHKa, UCKYCCTBEHHAS U
ecTecTBeHHasl Kjaccudukanus, OuHapHas

HOMCHKJIATYpa, IPUHIOUIT UCPAPXUIHOCTH.

XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTraHUYECKOro Mupa
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24

DBOJIIOIHUS YEIOBEKa
(a"Tpomnorenes)

DBOJIIOLMS YeJIOBEKA. AHTPOIOIOTHSI KaK
HayKka. Pa3BuTue npeacraBieHud o
MIPOUCXOKIACHUU YesloBeKa. MeToabl
M3y4yeHus aHTponorexnesa. CXoacTea u
pasinyusl 4eJIOBEKAa U KUBOTHBIX.
CucremaTudeckoe MojJ0KeHUE YeI0BeKa.
Jemoncmpayuu:

Iopmpemuwi: Y. JlapBuH. Tabnuywt

u cxemol: «CpaBHEHHE

aHATOMUYECKHUX YEPT CTPOECHUS
YeJ0BeKa U 4eI0BEKOOOPa3HbIX
00€e3bsHY.

Obopyodosanue: CIETIKH WU
M300paKeHUsT KAMEHHBIX OPYIHiA

PackpriBaTh cosiepikanre TEPMUHOB H
MOHSTHI: aHTPOTIOJIOTHSI, AHTPOIIOTCHE3,
yenoBek pazyMHbIi(Homo sapiens),
MPSIMOXO’K/ICHUE, BTOpAsi CUTHAJIbHAS
cucreMa.

[lepeuncnsaTh 3a1a41 aHTPOTIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEeJICTaBICHUH O TPOUCXOKICHUU
YeNoBeKa.

W3narath OCHOBHBIE MOJOKEHUS
teopun Y. /[apBuHa, KpUTHUYECKU
OIICHUBATh HCHAYYHYIOHMH(OPMAITHIO O
MIPOUCXOXKCHUH YeJIOBEKA.

3HaTh CHCTEMATHYECKOE MOJIOKCHUE
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MEPBOOBITHOTO YEJIOBEKA: KAMHU- YOTIEPHI,
pyOuna, ckpebia

Buga Homo sapiens, nmepeducisite €ro
Mop(dororo-anaToMHYEeCKUE TPU3HAKU
pa3HOro ypoBHs (THII, KJIACC, OTPST

u Jp.).

VY cranaBiuBaTh YEPTHI CXOJICTBA U
pa3nuuMiiueioBeKa 1 >KUBOTHBIX.
OOBSCHATH U OIIEHUBATH 3HAUCHUE
HAYYHBIX 3HAHUH O TPOUCXOKICHUU
YeJIOBEKa JJIsl IOHUMAaHUsl MECTa U POJIH
YelioBeKa B MPHUPOJIC
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2.5

JIBrKyIIME CUITBI

(daxTopsr)
aHTPOIIOTCHE3a

JBwxytue cuibl ((hakTophl)
anTponoreHe3a. Hacinencrsennas
W3MEHYHUBOCTH U €CTECTBEHHBIN OTOOD.
OO1ecTBEHHBIN 00pa3 )KU3HU,
U3TOTOBJICHUE OPYIUi Tpy/a, MBIILICHUE,
peub.

Jlemoncmpayuu:

Tabnuyst u cxemvi: «CpaBHEHUE
aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa U
YeJI0BEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTa AJICOHTOIOTUIECKIX

HaXOJIO0K IMPCAKOBCOBPCMCHHOI'O YCJIOBCKaA».

ObopyioBaHUE: MYJISIKU
«IIpoucxoxeHne yenoBeka
(ManeoHTONOTrHYECKUE HAXOJKU)»

PackpbIBaTh cosiep:kaHre TEPMUHOB U
MOHATHI: (aKTOPbl aHTPOIOIeHE3A,
IpyNIIOBOE COTPYAHUUYECTBO, PEUb,

opyauiiHas AesTeNbHOCTh, TOTUMOPHU3M.

XapakTepu30BaTh JIBHKYIITUC CHITBI
(dakTOpBI) aHTpOTIOTEHE3A:!
OMOJOTHYECKHE U COLMAIBHBIC,
CpaBHHMBATh UX MEXITy CO00it
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2.6

OCHOBHBIE CTaIUU
9BOJIIOIIMH Y€JI0BEKA

OCHOBHBIE CTaIMU ¥ BETBU BOJIIOIIUN
YeJI0BeKa: aBCTPaIONUTEKH, YeloBek
yMelbii, Yenoek npsiMoxoasuiui, YenoBek
HEaHJIepTalIbCKHUM, UeI0BEK pa3yMHBIN
COBPEMEHHOTO THIIA.

Haxoaku uckonaeMblX OCTaHKOB, BpeMsi
CYIIIeCTBOBaHUs, 00J1aCTh
pacrpocTpaHeHusi, 00bEM roJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUSL.
Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE MecCTa
MaJICOHTOJOTHYECKUX HAXO0I0K MPEIKOB
COBPEMEHHOTO YEJIOBEKa»,
«JlpeBHenime aoan», «JpeBHue JI0am»,
«IlepBBIC COBpEMEHHBIE JTIOIN».
O6opyIoBaHUE: MYJISKA
«IIpoucxoxienne yenoBeka» (Or0CThI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HeaHJepTajibla, KPOMaHbOHIIA); CIICIIKHU UITN
n300pakeHus1 KAMEHHBIX OpYAUN
MEePBOOBITHOTO YEJIOBEKA: KAMHH-

qonmepsl, pyouna, ckpedia

PackpriBaTh copepkaHue TEPMUHOB U
MOHATUI: aBCTPATONUTEK, YEIIOBEK YMEIIbIN,
YEJI0BEK NPAMOXOAAIINN, HEaHAEPTAJELL,
KpOMaHBbOHEII,

HEOJIMTHUYECKAS] PEBOJIOLIMS,
MePBOOBITHOE UCKYCCTRBO.
XapakTepu3oBaTh U CPABHUBATH MEXKITY
c000¥ OCHOBHBIE CTaIMH 3BOJIIOLIMHI
YeJI0BEKa: XPOHOJIIOTMYECKUI BO3PACT,
apeaJl paclipoCTpaHeHHs, O0BEM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HU U OPYIHUs

Tpyda
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2.7

Yenoseueckue pacel
Y IPUPOJHBIE
aJanTalyy 4eI0BeKa

Yenoseueckue packl. OCHOBHBIC OOJIBIIINE
pachl: eBpOTCOUTHAS

(eBpasuiickas), HEerpO-aBCTPATOUTHAS
(9KBaTOpHaIBbHAS ), MOHTOJIOUTHAS
(a3MaTCKO-aMepHKAHCKas).

PackpeiBaTh cojepkaHue TEPMUHOB U
MTOHATHUI: PaChl, paCOr€HE3, COLNa-
JApBUHU3M, PACU3M, METHCAIUA.
XapakTepu3oBaTh U CPaBHUBATH
MPEICTABUTEIICUYEIIOBEYECKUX Pac,
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YepThl MPUCHIOCOOIEHHOCTH MPEACTaBUTENEH
YEJI0BEYECKUXPAC

K YCJIOBHSIM CyIlI€CTBOBaHMS. EnnHCTBO
yesoBeueckux pac. Kpurtuka conmaabHOTro
JapBUHH3MA U pacusMa. [emoncmpavyuu:
Tabauywl u cxemvl: «YemoBeUECKHUE paCh»

pacKphIBaTh MPUYUHBI 1 MEXaHU3MBbI
pacoreHesa, NepeyurciIATh U MPUBOIUTH
MIpUMEPHI TPUCTTOCOOTIEHHOCTH YeJI0BEKA K
YCIIOBUSIM CPEIbl, IPUMEPHI
MIPUCIIOCOOUTETLHOT03HAYEHHUS PACOBBIX
MIPU3HAKOB.

JlokassiBaTh eAMHCTBO BHaa Homo sapiens,
Hay4YHYIO0 HECOCTOSITEIbHOCTh PACOBBIX
TEOpUH, U COLIMATILHOTO

TAapBUHU3MA M pacu3Ma

Htoro yacos 1o teme

9

Tema 3. Opranu3mMbl H OKpY:KawIIasi cpeaa

3.1

DKOJIOTUsS KaK Hayka

1

DKOJIOTHS KaK HayKa. 3a/launy pa3/ieibl
HKOJIOTUH.

MeToabl SKOJIOTHYECKUX UCCIIEJOBAHMI.
DKOJIO0TH4eCKOe MUPOBO33pEHUE
COBPEMEHHOTO YEJIOBEKA.
Jemoncmpayuu: [lopmpemor:
A.T'ymb6onbar, K. @. Pynbe,

D. I'exkens.

Tabnuywl u cxemol: xapra «IIpupoansie
30HBI 3eMII»

PackpsiBath conepxaHue TEPMUHOB U
MOHSATHUM: PKOJIOTHSI, TI0JICBBIC

HaOII0ICHNU S, SKCTIEPUMEHThI, MOHUTOPUHT
OKpYKaIoIIel Cpebl, MOJCIUPOBAHNUE,
3KOJIOTHYECKOE MUPOBO33PEHHUE.
[TepeuuncinaTe 3a1a4n 3KOJIOTHH, €€ Pa3aeibl
WCBS3U C JPYTUMU HayKaMH.
XapakTepru3oBaTh METOIbI

DKOJIOTHYECKHUX MCCIIEIOBAaHUN
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3.2

Cpenpl oOUTaHUS U
9KOJIOTUYECKHE
(dakTopsl

Cpepl 00MTaHUS OPraHU3MOB: BOTHAS,
HA3eMHO-BO3/YIITHAS, TOYBEHHAs, BHYTPH-
OpraHW3MCHHASI.

DKojorudeckue (hakTopsl.
Knaccudukarus 3K0I0ruaeckux

PackprIBaTh conepkanue TEePMUHOB U
MOHSTUIA: cpefia OOUTaHMUs,
HKOJIOTHYECKHE (PaKTOPHI,
OMOJIOTHYECKUI ONITUMYM,
OTPaHUYUBAIOIINHN (TUMUTHPYIOLTHH)
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(dhakTOpOB: a0UOTHYECKHE, ONOTHUYECKUE U
aHTPOIIOTC€HHBIE.

JleiicTBuUE HKOIOrHYECKHUX (PAKTOPOB Ha
OpraHU3MBlI.

Jlemoncmpayuu:

Tabauywvl u cxemor: «CpeaploOUTaHUS
OpPraHHU3MOB

dakrop.

XapakTepu3oBaTh yCIOBUS CPEL
0oOUTaHUS OPraHU3MOB;
KJIacCCU(UITUPOBATh U XapaKTEPU30BaATh
AKOJIOTHYeCcKHE (haKTOpPhl: A0UOTUUYECKHE,
OMOTUYECKHUE U aHTPOIIOTECHHBIE.
OnuceIBaTh JEHCTBUE YKOJIOTHUECKHUX
(hakTOpOBHA OPTaHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACATEIbHOCTH
pacTeHU U KUBOTHBIXPA3HBIX CPET
oOuTaHKs
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3.3

AbGuotnueckne GaxTopsbl

AlGuotnueckue pakToOpbl: CBET, TEMIIEPATypa,
BJIQ)KHOCTb.
®doronepuoausm.lIpucnocodienus
OpPraHU3MOB K J€HCTBUI0 a0MOTUYECKUX
(bakTopoB. bUOTOTHYECKUEPUTMBI.
Jemoncmpayuu:

Tabnuywt u cxemol: «DOTONEPUOTUZMY.
Jlabopamopusie u npakmuueckue padomaui:
Jlaboparopnas padota Ne 3.
«Mopdonornyeckrne 0cCOOEHHOCTH PACTEHUN
U3 pa3HBIXMECT obuTaHus». JlaboparopHas
pabota Ne 4. «BausiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB

KOJIeyCa»

PackpsiBaTh copep:kaHue TEPMUHOB U
MOHATHI: adnoTHYECKUE (aKTOpPHI,
(dhoTonepuousm, OUOIOTUUECKIE

PUTMBI.

AHanu3upoBath JeiicTBHUE CBETA,
TeMIepaTyphl, BIAXKHOCTH HAa OPraHU3MBbI U
IPUBOAUTH IPUMEPHI MPUCTOCOOICHHOCTH

OpraHU3MOB.
[IpoBoauThs OMoONIOTHYECKHE HAOTIOJACHUS U
opOpMIIATh  PE3yIbTAaThl  MPOBEIEHHBIX
HAOJIFOEHUI
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3.4

buotnueckne
(dakTopsl

buotnueckue gpakropsl. Buas

OMOTHYECKUX B3aUMOIEHCTBHIL:
KOHKYPEHIIHS, XUIITHUYECTBO, CHMOMO3 U €T0
¢dbopwmsbl. [Tapazutusm, koomnepanus,
MyTyallu3M, KOMMEHCaIN3M (KBapTUPAHCTBO,
HaxJICOHHYECTRBO).

AMeHcanu3M, HeUTpaIu3M.

3HavueHNEe OMOTHYECKUX B3aMMOJICHCTBUI
JUISl CYIIIECTBOBAHUSI OPTaHU3MOB B
IMPUPOJHBIX COOOIIECTBAX.

Jemoncmpayuu:

Tabauywl u cxemol.: «IlumeBbIe TS

PackpbIBaTh coliepskaHre TEPMUHOB U
MOHATHI:0M0THYECKUE (PAKTOPBI,
XHUIHUYECTBO, IAPA3ZUTU3M,
KOHKYPEHIMS, MyTyaIu3M, CUMOHO03,
KOMMEHCAJIN3M, HaxJIeOHUYECTBO,
KBapTUPAHCTBO, aAMEHCAJIU3M,
HEUTPAIIU3M.

XapakTepu3zoBaTh OMOTHYECKHE
(bakTOphl U BUIBIB3aUMOOTHOILIICHUN
MEX/1y OpraHu3MaMu; IPUBOINUTH
IIPUMEPBI B3aNMHOU
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHHMBaTh MeXIy cOOOM BHUIIBI
OMOTHYECKUXB3aUMOACHCTBUIA
OpraHu3MOB
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3.5

DKOJIOTHYECKIE
XapaKTepUCTUKH BUAA
Y MO JISIIUU

DKOJIOTUYECKUE XapAaKTEPUCTUKU
nonyasiuuu. OCHOBHBIENIOKA3aTEIU
MOMYJIALIMHU: YUCIEHHOCTb, INIOTHOCTA,
POXKJ1aeéMOCTh, CMEPTHOCTb, TPUPOCT,
Murpanus. J[uHaMyuKa 4YuCII€HHOCTH
MOIYJISIUUY U €€ PETYJIISALUS.
Jemoncmpayuu:

Tabauywvl u cxemor: «llomymsiumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MOMYJISIUU UHPY30pUU-TYPEITBKI.
Jlabopamopnusie u npakmuueckue
paoomowi:

PackpeiBaTh coznepxaHue TEPMUHOB U
MOHATUN: OMYJIALMS, YACICHHOCTb,
IUIOTHOCTB, POKAAEMOCTb, CMEPTHOCTS,
IIPUPOCT, MATPALIMSL, JUHAMUKA YUCIEHHOCTH
MOMYJISALUN.

XapakTepu30BaTh OCHOBHBIE I0KA3aTENIN U
DKOJIOTHYECKYIO CTPYKTYpPY HOIYJISLINH;
OIMCHIBATh MEXAHU3MBI PETYJISLUU
YHUCJIEHHOCTH MOMYJIALIAN
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[Tpaktrueckas padora Ne 2. «IToacuér
IUIOTHOCTH MOITYJISIUNA PA3HBIX BUIOB
pacTeHui»

Hroro yacos o teme

5

Tema 4. Coo011ecTBa H DKOJOTHYECKHE CUCTEMBI

41

Coo0itecTBa
OpPraHHU3MOB

1

Coo00111ecTBO OpraHu3MOB — OMOIICHO3.
CtpyKTypbl OMOIIEHO3a: BUI0Bas,
MIPOCTPAHCTBEHHAsS, TPOPUUECKAS
(umeBast). BUabl-TOMUHAHTHI.

CBs3u B OHOIICHO3E.
Jemoncmpayuu:

Tabauywl u cxemot.: «I1umespie Tenm,
«bHO1IEHO03: COCTAB U CTPYKTYpay.
Obopyoosanue: MOJIeTb-aNTUIAKAIIS
«TunnyHbie OMOIIEHO3bI»; repoapuit
«PacTtutenbHbIE COOOIIECTBAY,
KoJUIeKIUs «broieHos3»

PackprIBaTh cofiepkaHue TEPMUHOB U
ITOHATHH: OMOIIEH03, YKOCUCTEMA,
OMOTeOIIeH03, BUIBI-IOMUHAHTHI,
HKOJIOTHYECKas HUIIIA.

XapakTepu3oBaTh OMOLIEHO3
(coob11ecTBO), €r0 BUIOBYIO,
MPOCTPAHCTBCHHYIO M TPOYUICCKYIO
CTPYKTYPBHI.

OOBSCHITh POJb KOMITIOHCHTOB
OWoleHo3a B MOJJACPKAHUU €T0
CTPYKTYPBI ¥ CYIIICCTBOBAHUS

Ha ONPEIETEHHON TEPPUTOPHUH.
OOBICHITH OMOTOTUYECKUI CMBICIT
SIPYCHOCTH WJIMCTOBOM MO3aMKH.
CpaBHUBATh KOMITOHEHTHI OMOIIEHO30B, UX
BUJIOBYIO, MTPOCTPAHCTBEHHYIO H
TPOPHUECKYIOCTPYKTYPBI, CBSI3U MEXKTY
OpraHu3MaMu
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4.2

DKOCUCTEMBI U
3aKOHOMEPHOCTH UX
CYIICCTBOBAHUS

DKOJIOTUYECKUE CUCTEMBI (3KOCUCTEMBI).
[TonsiTne 00 3KocHUcTEME U OUOTEOLIEHO3E.
OyHKINOHATEHBIE KOMITOHEHTHI

PackpsiBaTh conepxaHue TEPMUHOB U
HNOHATHUI: 3KOCUCTEMA, OMOT€OLEHO3,
IIPOAYLIEHTBI, KOHCYMEHTHI, PEAYLIEHTHI,
Tpo(Hrueckre ypoBHH, MUIIEBAS
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HKOCUCTEMBI: POTYIIEHTHI, KOHCYMEHTHI,
PENYLICHTHI.

KpyroBopoT BelecTB 1 MOTOK SHEPTHH B
HKOCHCTEME.

Tpoduaeckue (uIEeBHIE) YPOBHU
sKocucTeMbl. [IuleBbIie 1enu u ceTu.
OcCHOBHBIE TTOKA3aTEJIN SKOCUCTEMBI:
Oouomacca, IpoAyKIHs. DKOJOTUIECKUE
MUPAMHUJIBL: TPOAYKIIMH, YUCICHHOCTH,
o6uromaccel. CBOMCTBA IKOCHCTEM:
YCTOMYHUBOCTH, CAMOPETYJISIIHS,
pazButhe. CyKkieccus.

Jlemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabnuyst u cxemwl.: «IlpupoHbie
cooOmecTBay, «llenu nuTaHusy,
«IKoNoruvecKasi MUPaMuIa»

IIETIb U CE€Th, SKOJOTHUECKHE THPAMU/IBI,
Oouomacca, IpOIyKIIHs, CYKIIECCHS.

XapakTepu30BaTh CBOMCTBA SKOCUCTEMBI (€€

CIOCOOHOCTH K JJIUTEIIBHOMY
CaMONOACPKAHNUIO, OTHOCUTEIBHO
3aMKHYTBI KPYTOBOPOT BEIECTB,
HEO0OXOJIMMOCTh MIOTOKA YHEPTUH).
CpaBHHMBATh MACTOUIIHBIC U IETPUTHBIC
MUIIEBEIC 1IN, TPO(YUUIECKUE YPOBHU
HKOCUCTEMBI.

Paznuuate nupamMuabl NpoIyKIUH,
NUPaMUbl YUCIEHHOCTHU U ITUPaMHUJIBI
Ouromacchl.

CocTaBnsTh IIETIH ¥ CETH TTUTaHUSI.
[lepeuncnaTe CBOKMCTBA DKOCUCTEM:
YCTONYMBOCTb, CAMOPETYJIALINS,
pa3BuTHUE (CyKIECCHs).

OmnwuchIBaTh MEXaHU3M TTOIICPKAHHS
paBHOBECHS B DKOCUCTEMaX.
XapaKkTepu30BaTh CYKIIECCHH, BHISBIISTH
NPUYUHBI ¥ 0011 3aKOHOMEPHOCTH
CMEHBI 9KOCHCTEM
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4.3

[Ipuponusie
SKOCHUCTEMBI

[TpupoaHbIE HIKOCUCTEMBI.
DKOocCUCTEMBI peK U 03€p. DKOoCHCTEMA
XBOMHOTO WU

HIMPOKOJIMCTBEHHOTO JIECa.

PackpbIBaTh cosiepanue TEpPMHUHOB U
MOHATHI: BOJHBIE YIKOCHCTEMBI,
OMOreo1eHO3bI, (PUTOIUIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.
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Jlemoncmpayuu:

Tabauywvt u cxemwvl: « IKOCUCTEMA
ITUPOKOJIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOMHOT O JIecay,
«buo1eHo3 BogoéMa.

ObopyoosaHue: Tepoapuu U KOJUIEKITUU
pacTeHU U KUBOTHBIX,
MPUHAJISKAIINX K Pa3HBIM
AKOJIOTUYECKUM TPyIIaM OJHOTO BH/Ia

[IpuBOINTE IPUMEPHI TPUPOAHBIX
DKOCHUCTEM CBOEM MECTHOCTH.
CpaBHUBATh Ha3eMHbBIE U BOJIHbBIE
HKOCHCTEMBI; OpraHU3MBbl, 00pa3yone
pa3Hble TPOPUUECKUE YPOBHU

44

AHTpPONIOTEHHBIE
KOCUCTEMBI

AHTpPOIIOT€HHBIE YKOCUCTEMBI.
ATrpO3KOCUCTEMBL.

Ypb6oskocucTemsl. buonorndeckoe u
XO3SIICTBEHHOE 3HAUEHUE arpOIKOCUCTEM
U ypOOIKOCUCTEM.

buopasznoobpasue kak (pakTop yCTONIMBOCTH
skocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpaszus

Ha 3emJie.

Jemoncmpayuu:

Tabauywvl u cxemol: K ATPOLICHO3Y.
Obopyoosanue: xonnekius «Bpeaurenun
BAKHEUIINX CEJILCKOXO03SIMCTBEHHBIX
KYJIBTYpP»

PackprsiBaTh copepxaHie TEPMUHOB H
MTOHATHI: AHTPOITOT€HHAs SKOCUCTEMA,
arposkocucreMa, ypOoo3KocucTema,
6uopaznoobpasue.

XapaKkTepu30BaTh arpOdIKOCUCTEMBI U
ypOosKOCHCTEMBI, 0COOCHHOCTH UX
CYIIIECTBOBAHHUSI.

[TpuBOAMTH IPUMEPHI AHTPOTIOTCHHBIX
HKOCHCTEM CBOEH MECTHOCTH, OTIUCHIBATH UX
BUJIOBOH COCTaB U CTPYKTYPY.
CpaBHHBATh COCTaB U CTPYKTYPY
MPUPOTHBIX SKOCUCTEM U
arpodKOCHCTEM, arPOIKOCUCTEM U
ypOO3KOCUCTEM
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4.5

buocdepa — rmodanbHast
IKOCUCTEMA 3eMITH

VYuenue B. U. Bepuajckoro o 6uocdepe.
['panunpl, coctaB U CTPYKTypa duochepsl.
JXKuBoe BemecTBO U €T0

¢ynkuuu. OcobeHHOCTH Ouocdepbl Kak

PackpbIBaTh coqep:kaHre TEPMUHOB U
HNOHATHUM: 6uocdepa, KUBOE BELIECTBO,
JMHAMUYECKOE PAaBHOBECHE.
OnenuBats Bkiaa B. U. Bepnaackoro

113




depepanbHan paboyas nporpamma | buonorma. 10-11 knaccel (6a3oBbii

rio6ansHOi sKocucTeMsbl. Jlunamudeckoe
paBHOBecHE U 00paTHas CBsA3b B Onocdepe.
Jemoncmpayuu:

Ilopmpemui: B. . Bepnanckuil. Tabauybsi
u cxemol: «O0IIAas cTpyKTYypa duocheps»,
«PacnipocTpanenue x)u3Hu B Ouocdepe»,
«O30HOBBIH 2KpaH Ouocheprn»

B CO3JIaHHE YUYeHUs 0 Orocdepe.
XapakTepu3oBaTh cocTaB onochepsl,
(yHKIMU )KUBOTO BELECTBA OMoc(ephl U
onpenensaTh (Ha KapTe) 00JacTh ero
HAMOOJBIIETO PACIPOCTPAHEHUSI.
[TpuBOIUTH IpUMEPHI MPOSIBICHUS (PYHKITUIN
’KHUBOT'O BEIECTBA OMOChEpH,
OMOTEOXMMHUIECKOH IEeATETHPHOCTH YeIOBEKA.
[lepeuncasaTe ocobeHHOCTH OnOChEpsI

KaK r100aJbHON 9KOCUCTEMBI 3eMITH

4.6

3aKOHOMEpPHOCTH
CYLIECTBOBaHUS
ounochepsr

KpyrosopoTsl BemecTs u
OMOTeOXMMHUYECKHUE ITUKITBI DJIEMEHTOB
(yrnepona, a3ota).

3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI
CYILIH.

Jlemoncmpayuu:

Tabauywvl u cxemor: «KpyroBopot yraeposa B
ouochepe», «KKpyroBopor azorta B mpupoie»

PackpsiBaTh cosiep:kaHue TEPMUHOB U
MOHSTHI: 1IeTOCTHOCTh OHochepHl,
KPYTOBOPOT BEILIECTB,
OMOT€OXMMHUYECKHE LIUKIIBI HIIEMEHTOB,
30HaJIBHOCTh OMOC(EpPHI, OUOMBI.
OmnwuceIBaTh KPYyTOBOPOT BEUIECTB,
OMOT€OXMMHUYECKHE IIUKIIBI a30Ta U
yriaepoja B buocdepe.

OOBSACHATH MPUYHUHY 30HATHHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTepHU30BaTh OCHOBHBIE OMOMBI
CylIu 3eMIn
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4.7

YenoBedyecTBO
B Onocdepe 3emiu

YenoseuecTBO B Onochepe 3eMiu.
AHTpPOTIOTeHHbIE H3MEHEHHUS B
ouocdepe. I'mobdanpHbIE

PackpsiBaTh conep:kaHue TEpPMUHOB U
MIOHATHN: AHTPOIIOT€HHBIE U3MEHEHUS,
AKOJIOTMYECKHI KPU3UC, rI100anbHbIE
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HKOJIOTMYECKHE MPOOITIEMBI.
Jemoncmpayuu:

Tabauywl u cxemwi: «I[IpumepHbIe
aHTPOIIOTEHHBIE BO3/IEUCTBUS

Ha Ipupoay», « BaxkHellne HCTOYHUKHU
3arpsi3HEHUs BO3IyXa U TPYHTOBBIX BO,
«ITouBa — BakHeNIIAA

cocrapsitomas ouocdepon», « DakTopbl
Jerpajainuu nouBy, «llapHukoBblit
addexT», «DaKkTopsl paAMOAKTUBHOTO
3arpsizHeHus: onocdepr»; Kpacnas kaura
P®, nzo0paxxeHust OXpaHsIEeMbIX BUI0B
PacTeHUH U KUBOTHBIX

pOOJIEMBI.

Xapaktepu3oBatb OnochepHyro poib
YeJIoBeKa.

[TpuBOINUTH IPUMEPHI AaHTPOITOTEHHBIX
U3MeHeHul B Ouocdepe.

OneHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/YIITHOH, BOJTHOM CPEIbl, U3MCHCHHSI
KJIUMaTa, COKpallleHusi OnopazHooOpasusi.

dopMyaUpOBaTH COOCTBEHHYIO MO3UIUIO 110
OTHOIIEHUIO K TJIO0ATBHBIM U PETHOHATBHBIM

AKOJIOTHYECKHUM MpobemMawm,
apryMEHTHUPOBATh CBOIO TOUKY 3pEHHUS.
HaspiBaTh IpUYUHBI MOSABICHUS
MPUPOAOOXPAHHON ITUKHU, PACKPHIBATH
3HaYEHUE Mporpecca s MPeo10JICHUs
9KOJIOTMYECKOTO

Kpu3zuca
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4.8

CocyniecTBoBaHHUE
IIPUPOJBI U
4eJI0BEUECTBA

Cocy1iecTBOBaHUE PUPOJIBI U
yesoBeyecTBa. CoxpaHeHHe
OmopazHooOpa3us Kak OCHOBA
ycTounBocTH 6uocdepsl. OcHOBa
paIMOHATILHOTO YIIPaBJICHHS IPUPOTHBIMU
pecypcaMu M MX HCIIOJIb30BaHUE.
JlocTmxeHus OnoI0THn

U OXpaHa MPUPO/IBL.

PackpsiBaTh conepkaHre TEPMUHOB U
IIOHATHN: PAllOHAJILHOE
IIPUPOAOIIOJIB30BAHHUE, YCTOWUUBOE
pa3BUTHE, KOABOJIIOLIMS.
XapakTepu30BaTh palHOHAIBLHOE
WCII0JIB30BAHKE MIPUPOIHBIX PECYPCOB;
OCHOBHBI€ ITOJIOKECHHS KOHLIETILINT
YCTOWYUBOTO Pa3BUTHUS
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Hemoncmpayuu:
Tabauywvt u cxemol: «buocdepa u yemoBeK»

HToro 4acoB 1o Teme 9
PesepBHOE Bpemst 2
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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10 KJIACC
KonuvecTBo yacos Jara DJIeKTPOHHBbIE HU(PPOBbIE
Nenm/m  Tema ypoka IpakTHyeckne o0pa3oBaTte/ibHbIE
Bceero U3Y4YeHUS
padoThI PeECypChI
bubnuoreka [IOK
1 buonorus B cucreme Hayk https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Merto1bl TO3HAHUS JKUBOW IPUPOIBI.
5 [TpakTuyeckas pabota No 1 05 bubanoreka [JOK
«Hcnonp30BaHme pa3IMYHbIX METOJIOB TIPU ' https://m.eds00.ru/863e6122
M3YYEHUH OHMOJIOTHICCKHX OOBEKTOBY
3 buonorunueckue cucteMsl, MPOLECCHl U UX bubnmoreka [IOK
U3yUuCHHE https://m.eds00.ru/863e6564
4 XHUMHUYECKHM cOCTaB KiIeTKU. Boaa u bu6nmmoreka LIOK
MHUHEPaJIbHBIC COJTU https://m.eds00.ru/863e674e
bu6mmoreka IIOK
5 benku. CoctaB u ctpoeHue 6€JIKOB httos://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
6 KaTIZlJ'II/IBaTopI)I. JlaGopartopnas padota Ne 1 0.5 bubmorexa IOK

«3yueHne KaTaTuTUYeCKON aKTUBHOCTH

https://m.edso0.ru/863e6b72
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(epMeHTOB (Ha IpUMEpPE aMUIIa3bl WU

KOpeIIKa JIyKa Ha TOTOBBIX
MUKpOTpernapaTax»

KaTaJia3bl)»
bu6anoreka IIOK
7 vy I 1
[ICBOABL. SR https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATO 1
YIICHHOBBIC KHCIOTH! https://m.edsoo.ru/863e6d5c
9 Hcropus u MeToasl U3y4eHNs KIETKH. 1 bubanoreka LHOK
Knerounast reopust https://m.eds00.ru/863e6e88
10 KneTka kak 1iesoctHas )KuBas cUCTEMA 1
CtpoeHue PyKapuOTHIECKOMN KIETKH.
JIab o Ne 2 «1
CrpocH KACTOR pactemt, RO BuGorera LIOK
11 - i SoB 11 Gaxcre n11371 o MHK U ;{a 1 0.5 https://m.edso0.ru/863e6ff0
P P s p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIperiapaTax u ux
OITMCAaHUEY
bu6nmoreka [IOK
12 1
OOMeH BemIECTB WM METAGOIH3M https://m.edso0.ru/863e766¢
bu6mmoreka IIOK
13 (0)) . X 1
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bu6mmoreka IIOK
14 % 1
JuepreTieckuii odmen https://m.edso0.ru/863e7aae
JKW3HEHHBIN LUK KIETKH. Jlenenue
kieTku. Muto3. JlabopatopHas padota Ne 3
buo OK
15 «Habmronenre MuTo3a B KJIeTKax KOHYUKA 1 0.5 nomorexa [

https://m.edsoo.ru/863e7dc4
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16 buocunTes 6enka. Peakuus MaTpuuHOTO 1 bubanoreka LHOK
CHHTe3a https://m.edso0.ru/863e796e
bu6anoreka IIOK
17 Tpancauis — OuockHtes Geka L https://m.edsoo.ru/863e796e
18 Hexnetounsie GopMbI )KU3HU — BHPYCHI 1 Bubmiorexa LLOK
https://m.eds00.ru/863e7540
bu6anoreka IIOK
19 ®opMBbI pa3MHOKEHHS OPTaHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnnorexa IJOK
20 Meitos 1 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTUE MOJTOBBIX KIIETOK.
21 OmnogotBopenue. JlabopatopHas padbota 1 05 bubanoreka [HOK
Ne 4 «M3ydenHne cTpOeHHUs MOJOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpPOMpENapaTax»
22 WNHnuBuayanpsHOE pa3BUTHE OPTaHU3MOB 1 Brbmiorexa LIOK
https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U 1 bubanoreka [HOK
U3MEHUYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIeI0BAHUS 1 bu6nmmoreka LIOK
npU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHKE https://m.eds00.ru/863e8878
JuruGpuiHoe ckpelMBanye. 3aKoH bubanoreka [JOK
25 1
HE3aBUCHMOTO HACJICIOBAHMUS IPU3HAKOB https://m.edso0.ru/863e89a4
CuerneHHOE HaclIel0BaHuEe TPU3HAKOB.
26 JIaGopatopnas padota Ne 5 «3y4yenue 1 0.5 bubnorexa HOK

PE3yNbTaTOB MOHOTMOPUHOTO U

https://m.edso0.ru/863e8c60
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JTUTHOPUTHOTO CKPEIIUBAHUSA Y APO30(DHITBI
Ha TOTOBBIX MUKpOIIpenapaTax»

97 I'enernka nona. HacienoBanue npu3HaKoB, 1 bu6anoreka IIOK
CIIETUIEHHBIX C IMOJIOM https://m.edso0.ru/863e8c60
N3menunBocTs. HeHacnencTBeHHas
n3MeHYnBOCTh. JlabopaTopHas padota Ne 6.

N3yuyenne MoaupuKanmoHHOMN bubanoreka LHOK

28 1 0.5
W3MEHYUBOCTH, TOCTPOCHHE https://m.edso0.ru/863e8efe
BapUAITMOHHOTO Psi/Ia U BapUAITMOHHOMN
KPHUBOW»

HacnencTtBeHHass ”3AMEHYHBOCTD.

29 Jlaboparopnast pabota Ne 7. «AHanus 1 05 bubanoreka [JOK
MyTalui y Apo30(uiIsl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTpernapaTax»

30 ['eneruka yemoBeka 1 bubmmorexa LIOK

https://m.eds00.ru/863e8d78
PeszepBHbIit ypok. O000IIEHHE TTO TEME

31 «HacnencTBeHHOCTh U U3MEHUYUBOCTH 1
OpPTaHH3MOBY

32 Cenexuys Kak HayKa M IpOIECC 1 bubnorexa HOK

https://m.eds00.ru/863e9214

33 MeToabl ¥ TOCTHKEHUS CEJICKIIUHU 1 bu6nmmoreka LIOK
pacTeHUi M KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak oTpacib NPOU3BOJICTBA 1 Bubmorexa LIOK

https://m.edso0.ru/863e9336
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OBILEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34

4
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11 KJIACC
KounvecTBO 4acos JJleKTPOHHBbIE LN (POBbIE
Nen/m  Tema ypoka I[pakTuyeckue Aara o0pa3oBaTte/ibHbIC
Bceero H3Y4YeHUs
padoThI pecypchl
1 DBOJIIOIHS U METOBI €€ N3yUCHUS 1 Bubmorexa TIOK
https://m.edsoo.ru/863ea20e
5 WcTopus pa3BuTus NpeACcTaBIeHUN 00 1 bubnmnoreka LIOK
HBOJTIOIIH https://m.eds00.ru/863e9570
3 MHUKpPO3BOJIOIHS 1 bubmuoreia LIOK
https://m.edso0.ru/863e9cle
[Tonynsiuus Kak dyeMeHTapHas €IMHUIIA
4 BUJA 1 3Botonuu. JlabopaTtopHas pabora Ne 1 05 bubnmnoreka LIOK
1 «CpaBHEHHE BHJIOB I10 https://m.edso0.ru/863e99c6
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrKy1me cuiibl (3JeMeHTapHbIe (GaKTOpPhI) 1 bubnmnoreka [JOK
HBOJTIOIIH https://m.edsoo.ru/863e9da4
6 EctectBennsiii 0T00p U ero Gopmbl 1 Bubmiorexa LIOK
https://m.edsoo.ru/863e9ed0
PesynbraThl 3BOJIIOLIMK:
IPUCTIOCOOICHHOCTh OPTaHU3MOB U
7 BuU1000pazoBanue. JlabopaTopHas pabota 1 05 bubnuoteka [{OK
Ne 2 «Onucanue npucoCOOICHHOCTH ' https://m.edsoo.ru/863e9fde
opraHu3Ma u €€ OTHOCHTEILHOTO
XapakTepa
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8 Hamnpagnenust u myTy MaKpo3BOJIIOIIUN 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3Boonun 1
10 HcTopus xu3HU HA 3eMile U METOJIbI €& 1
U3y4YeHUs
11 ['unoTe3bl NpOUCX0XKACHUS )KU3HHU Ha 3emiie 1 bubmorexa LIOK
https://m.edso0.ru/863ea5a6
PazButue xxu3Hu Ha 3emiie Mo 3pam u bubnmnoreka [{OK
12 1
neproam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbl HBOJIIOIIUN PACTUTEIHHOTO
13 U )KMBOTHOTO Mupa. [Ipaktuueckas padota 1 05 bubnmnoreka LIOK
Ne 1 «M3ydeHne HCKOTIaeMbIX OCTaTKOB https://m.edso00.ru/863ea8bhc
pacTEeHUM U KUBOTHBIX B KOJUICKITHIX)
CoBpeMeHHasi CUCTEMa OPraHUuYeCKOTO bubmmoreka [IOK
14 1
MHpa https://m.edso0.ru/863ea48e
bubmmoteka [IOK
15 DBOJIIOIHS YeJIOBEKa (AHTPOIIOTEHE?) 1 https://m.edsoo.ru/863eac2c
16 JIBuxyiue cuiibl (pakTopsn) 1 bubnmnoreka [JOK
aHTpPOIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaUH DBOJIOIMN YEJIOBEKA 1
UYenoseueckue pacel U MPUPOJIHBIE bubnuoteka [{OK
18 1
aJanTaliy YeJIOBEKa https://m.edso0.ru/863eaea2
Pesepsubiii ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha 1
3emiie»
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20 DKOJIOTHS KaK HayKa 1
Cpenpl 0OMTaHUS U SKOJIOTHYECKHE but6mmoreka [JOK
21 1
baxTopsl https://m.edsoo.ru/863eafec
Aobuotudeckue paktopsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruueckue
99 0COOCHHOCTH PaCTEHUN U3 pa3HBIX MECT 1 05 bubnuoteka [IOK
obutanusy. JlJaboparopuas padora Ne 4. https://m.edso00.ru/863eb10e
«BrnusiHEE cBEeTa HA POCT U pa3BUTHE
YEPEHKOB KOJIeycay
bubmmoreka [JOK
23 bromieciue paxropet L https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHU
24 nonynsanuu. [Ipaktudeckas padota Ne 2 1 05
«IToacY€T MIOTHOCTHU MOIYJISALMN pa3HbIX
BHJIOB PACTEHUI»
bubmmoteka [IOK
25 Coob1iecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.edsoo.ru/863eb46a
bubmmoteka [IOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHUCTEMBI) 1 https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKa3aTEITN YKOCUCTEMBI.
27 Oxonornueckue nupamuibl. CBoiicTBa 1 Bubmmorexa LIOK
https://m.edsoo.ru/863eb5fa
skocuctem. Cykneccus
28 [Tpupoanbie IKOCUCTEMBI 1
29 AHTpPOIIOT€HHbIE 3KOCUCTEMBI 1
30 buocdepa — rinobanpHas sxocucTeMa 1 bu6motexa [IOK

3emiu

https://m.edsoo.ru/863ebb5e
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31 3aKOHOMEPHOCTH CYIIECTBOBaHUS 1 bubnuoreka [IOK
onochepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Omochepe 3emn 1

33 CocylecTBOBaHUE MPUPOBI U 1 bubnuoteka [IOK
YeJI0BeueCcTBa https://m.edsoo.ru/863ebale

34 Pesepsublii ypok. O600111€HHE TEMBI 1
«Coo011ecTBa U HKOJIOTUIECKHE CUCTEMbD»

OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2.5
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