119. PepepanbHasn paboyasa nporpamma no yye6Homy npeamety "buonormna”
(6a3oBbI YPOBEHbD).

119.1. ®enepanpHas pabouas mporpamMma 1mo ydeOHoMmy mpeamety "buomorus" (6a30BbIit
ypOBeHb) (mpeameTHast obsnacts "EcTecTBeHHO-HaydHBbIE TpeaMeThl") (1anee COOTBETCTBEHHO -
nporpaMMa To OWOJIOTHH, OHWOJOTHS) BKIIOYACT TMOSCHUTEIBHYIO 3aIHCKy, COJCpKaHUE
00y4eHUs, INITAHUPYEMbIE PE3YJIBTaThl OCBOCHUS IPOTPAMMBI TIO OMOJIOTHH.

119.2. TloscHuTenpHast 3amUcKa OTpaXkaeT OOIIME IEeNW W 3a/Jaud H3ydeHHs OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX HPEANOCHUIOK K €€ HM3YyYCHHIO OOyJarolIMMHUCS, MECTO B
CTPYKTYpe Yy4eOHOro IUIaHa, a TakKXKe IOJAXOAbl K OTOOpYy COIEp)KaHHs, K OIPEAEICHHIO
IUTAHUPYEMBIX PE3YJIbTATOB.

119.3. Copepxanue 00ydeHUsI PACKPBIBACT CONEPIKATECIbHBIC JIMHUU, KOTOPBIE
IpeJIaratoTcsl Il 00sI3aTeIbHOTO U3YUYCHHS B KaXIOM KJIACCE HAa YPOBHE CpEIHEro OOIIero
00pazoBaHusl.

119.4. IlnaHupyemble pe3ylbTarhl OCBOCHHUS TPOTPAMMBI IO OHOJIOTUH BKJIFOYAIOT
JUYHOCTHBIC, METalPeIMETHBIC pPe3yJbTaThl 32 BECh INMEpHOa OOydeHHS Ha ypPOBHE CPEIIHEro
oOmiero oOpa3oBaHUs, a TAKXKE IMPEIMETHBIC JOCTH)KCHHUS OOy4aromierocs 3a KaKAbIH Toj
00y4deHus.

119.5. NMNosicHuTenbHaA 3anucka.

119.5.1. Tlpu pa3paboTke MpOrpaMMbl MO OHOJOTHH TEOPETUYECKYI0 OCHOBY IUIA
OTIpe/ICTICHUs] TOAXOJ0B K (OPMHUPOBAHUIO COACpKaHUS ydeOHOro mnpeamera "buomorus”
cocraBwiIM: koHuentyanpHble mnonoxeHuss GPI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJei,
COJIEpKaHMsl, pPe3yJabTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHMKOB,
NOJOKEHUST 00 OOIMX LEeNsIX W NPUHLUMNAX, XapaKTepPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpemHero obmiero oOpa3zoBanus B Poccuiickoit denepainuu, a TakKe MOJOXKEHUS O
cneuuduke OHONOTMH, €€ 3HAaYeHWH B TIO3HAaHUM JKUBOM TpUpOIBl M  oOecredeHuun
CYLIECTBOBaHMsI uesnoBedeckoro ooOmiecTBa. CoOINIaCHO Ha3BaHHBIM IOJOXKEHHUSM OIpeIeIeHbI
OCHOBHbIE (DYHKIIUH ITPOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYypa.

119.5.2. TlporpamMma mo OWOJIOTHH JaeT MpEJCTaBlIeHUE O IEAX, 00 o0mel crpareruu
oOy4eHusi, BOCIUTAHMS M pa3BUTHS OOyyaroIUMXCs CpeACTBaMH Yy4eOHOro mpeaMera
"buonorus", omnpenenser o0sM3aTeNbHOE IPEIMETHOE  COJAEp)KaHUE, €ro  CTPYKTYpY,
pacripefielieHle 10 pas3lielaM U TeMaM, PEKOMEHIYEMYIO IOCIIeA0BaTeIbHOCTh H3y4YEeHHUS
y4eOHOTO Marepuaja C y4eTOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA
00pa30oBaTeNbHOIO MpoIlecca, BO3pACTHBIX OcoOeHHOcTe oOydaromuxcs. B mporpamme mo
OMOJIOTHH TaKXKe YIUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM JIMYHOCTHBIM, METAIPEAMETHBIM 1
OpeIMETHBIM  pe3yabraraM oO0y4eHus B (GOPMHUPOBAHUM OCHOBHBIX BHJOB  y4eOHO-
MO3HABATEILHON JIESITEIIbHOCTH/YIEOHBIX ACHCTBUN OOYYAIOIIMXCS MO OCBOCHHIO CONEPIKAHUS
OMOJIOTNYEeCKOr0 00Pa30BaHMUA.

119.5.3. B nporpamme no 6uonoruu (10 - 11 xmaccel, 6a30BbIli ypOBEHB) peann30BaH
IOPUHIUI TPEEMCTBEHHOCTH B M3yY€HHHM OHMOJIOTHH, Oiarofaps yemy B HEll mpocMmarpHuBaeTcs
HAITPaBJICHHOCTb Ha PAa3BUTHUC 3H3HI/II71, CBA3aHHBIX C q)OpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOT'O
MHUpPOBO33PEHUS, IEHHOCTHBIX OPHUEHTAlMi  JUYHOCTH, OSKOJIOTMYECKOTO  MBIIUICHHMS,
NPEJICTaBICHUA O 370pOBOM 00pa3ze XKU3HU U OEpekKHbIM OTHOLIEHHEM K OKpYyKarouei
npupoaHoii cpexe. IlosTromy Hapsny ¢ u3ydeHHEM OOIIEOMONIOTMYECKHX TEOpUi, a Takke
3HAHUH O CTPOEHMHU KHUBBIX CUCTEM PA3HOIO paHra M CyI[HOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
mponeccoB B IIpOorpamMme 1o OHoI0ruun YACJICHO BHHUMAHHUC HUCIOJB30BAHUIO IMOJTYUYCHHBIX



3HAHWI B TTOBCETHEBHOM KHU3HU IS PEIICHHS IPUKIIATHBIX 3314, B TOM YHCIe: TPOQUIAKTUKA
HACJICACTBCHHBIX  3a00JE€BAaHWN  YEJOBEKA, MEIMKO-TCHETHYECKOTO0  KOHCYJIBTHPOBAHMSI,
000CHOBAaHHUSI SKOJIOTHYECKU 1E€JIECO00Pa3HOro MOBEACHHUS B OKpY)Karolleld MpUPOAHON cpele,
aHajgu3a BIMSHUS XO3SWCTBEHHOW JIESTEIIBHOCTH YEJOBEKa HAa COCTOSHHE TIPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCHUCTEM. YCUJICHHE BHHUMAHHS K NPUKIAJAHOW HANPABICHHOCTH Y4eOHOIO
npeamera "buonorus" MpoaMKTOBAaHO HEOOXOAMMOCTBIO OOCCIICUCHHS YCIOBHM I pEIICHUS
OJTHOW W3 aKTyaJbHBIX 33/1a4 IIKOJIEHOTO OMOJIOTUYECKOTO 00pa3oBaHUsl, KOTOpas Mpeanoaaraet
dbopMupoBaHre y OOydYarOIIMXCA CIHOCOOHOCTH aJaNTHPOBAaThCAd K W3MEHEHMSIM JTHHAMHYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

119.5.4. Ilporpamma 10 OHOJIOTHH SIBJIISIETCS OPHUEHTHUPOM JUISl COCTABJICHHS pabdOdmx
porpamm, aBTOPbl KOTOPBIX MOTYT HPEJIOKUTh CBOM BapUaHT MOCIJIEI0BATEIbHOCTA U3YYCHUS
U CTPYKTYpHl yueOHOrO Marepualia, CBoe BHJAEHUE IyTel (opMupoBanus y oOydarommuxcs 10 -
11 Ki1accoB TPEIMETHBIX 3HAHWH, YMEHHA M CHOCOOOB YYEOHOH MEATEIBHOCTH, a TaKXKe
METOAMYECKHX PEIICHUH 3a/lad BOCIUTAHUS W Pa3BUTHUS CPEICTBAMHU Yy4yeOHOTO IMpeaMeTa
"Buonorus".

119.5.5. buonorus Ha ypoBHE CpeAHEro 00IIero 00pa3oBaHus 3aHUMaeT BakHOe MecTo. OH
obecrieurBaeT (GOpMHUpPOBAHUE y OOYUYAIONIUXCS TPEACTABICHUH O HAYYHOW KapTUHE MHPA,
pacuupsieT u 00001IaeT 3HaHUsI O KUBOW MPUPOJE, €€ OTIIMYUTENbHBIX MPU3HAKAX - YPOBHEBOU
OpraHu3ali ¥ HBOJIOIHMH, CO3/1a€T YCJIOBHS JJIA: TO3HAHUS 3aKOHOB >KMBOW MPHUPOIBI,
dbopmupoBanusi (yHKIMOHAIBHON TPAaMOTHOCTH, HABBIKOB 370POBOTO M 0€30MacHOro obpasa
JKU3HH, KOJIOTMYECKOTO MBIIICHHUS, [ICHHOCTHOTO OTHOIIEHUS K )KUBOW MIPHUPOJIEC U YEIOBEKY.

119.5.6. bonbioe 3HadeHHe OWOJIOTHS MMEET TaKXKe Ui PEUICHUS BOCIUTATENbHBIX H
Pa3BUBAIOIIMX 33/1a4 CPEAHEro 00Imero oopa3zoBanusi, conuanu3anuu oOydaromuxcs. M3yuenue
O6uosioruu odecrednBaeT ycaoBUs Ui (POPMUPOBAHNS MHTEUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HUHQOPMALIMOHHBIX HABBIKOB, OJCTETHYECKOH KYIbTYpbl, CHOCOOCTBYET WHTErpanuu
OMOJIOTHYECKUX 3HAHUN C NPEJICTaBICHUSAMHM M3 JIPYTUX Y4EOHBIX NPEIMETOB, B YAaCTHOCTH,
¢buzuku, xumun U reorpaguu. Ha3BaHHbIE NOJOXKEHHS O MpeIHA3HAYEHUU y4eOHOro mpeamera
"buosnorus" cocTaBUIM OCHOBY JUIsl ONPEAEICHHS MOIX00B K OTOOPY U CTPYKTYPUPOBAHUIO €r0
CoJIepKaHusl, IPEACTaBICHHOTO B IPOrpaMMe 1o OMOJIOTHH.

119.5.7. Ot0op coxepxkanusi yuyeOHoro mnpenmera "buomorus" Ha 0a30BOM ypoBHe
OCYIIECTBJIIEH C IMO3ULUN KyJIbTypOCOOOpPa3HOrO I0JX0/a, B COOTBETCTBUU C KOTOPHIM
oOyyarolecst JOJKHBI OCBOMTH 3HAHWS W YMEHUS, 3Ha4MMble JUIs (OpPMUPOBaHHs 0OIIei
KYJIBTYPbl, ONPENEIAIONIIMEe TOBEICHUE YEJIOBEKA B OKpPYXKAlOLIed MPUPOIHOW Cpere,
BOCTpeOOBaHHbIE B TOBCETHEBHOM KM3HU U MPAKTUUECKON JesiTebHOCTH. Oco0oe MecTo B 3TOM
CHUCTEME 3HAHMW 3aHUMAIOT »DJEMEHTHl COAEpXKAHMs, KOTOpble CIyXaT OCHOBOM JUIs
(dopMHUpOBaHUS MPEJCTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHE MHpa U
LEHHOCTHBIX OPHEHTALMAX JHYHOCTH, CIIOCOOCTBYIOIIMX TyMaHU3alUU OHOJOTHYECKOTO
o0pa3oBaHMs.

119.5.8. CTpykTypupoBaHue COfep)aHUs YIeOHOTO MaTepraia B IporpaMmMe 1Mo OMOJIOTHH
OCYILIECTBJIEHO C YYETOM NMPHOPUTETHOIO 3HAYCHUS 3HAHUN 00 OTIMUYHUTENbHBIX 0COOEHHOCTSIX
JKUBOM TNPHUPOJIBI, O €€ YPOBHEBOM OpraHM3alMd W HBOJIOLMH. B COOTBETCTBMM € 3THM B
CTpyKType ydeOHoro mpeamera "buonorus" BblIeNeHBI CIETYIOLIME COJEpXKaTebHbIe JTUHUU:
"buonorust kak Hayka. Mertoasl HayuyHoro nmo3HaHus'", "KneTka kak Ouonoruyeckas cucrema',
"Opranu3m kak Ouonormueckas cucrema', "Cucrema u MHOroodpasue opraHuueckoro mumpa",
"DBOIOLMS )KUBOU MPUPOBI", "DKOCUCTEMBI U MTPUCYIIINE UM 3aKOHOMEPHOCTH .

119.5.9. Llens uzydyenus yaebnoro npeameta "buonorus" Ha 6a30BOM YpOBHE - OBIa/ICHUE
OOyJalOIMMMHCS 3HAHUSMH O CTPYKTYpHO-(YHKIIMOHAJIHHONH OpraHW3allMd KHUBBIX CHUCTEM



pasHOro paHra ¥ mpuoOpeTeHrue yMEHHI MCIOJIb30BaTh 3TH 3HAHUS ISl TPAaMOTHBIX JCHCTBUI B
OTHOILLICHUH OOBEKTOB KUBOM MPUPOJIBI U PEIICHUS Pa3IMUHBIX KU3HEHHBIX IPoOIIEM.

119.5.10. Moctmxenune menu W3ydeHUs ydeOHOro mpeamera "buomorus" Ha 06a3zoBoM
yYpPOBHE 00€CIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOUIMMHCA CHCTEMBl 3HAaHUH O OHOJOTMYECKUX TEOpHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THMIOTEe3aX, MpPaBUJIAX, CIYXKALIMX OCHOBOW i (hOPMHPOBAHUS
IIPEACTABICHUM O €CTECTBEHHO-HAYyYHOM KapTHHE MHpa, O METOJaX HAy4yHOIO IIO3HAHU,
CTPOEHHUH, MHOrooOpasMM U OCOOCHHOCTSX JKUBBIX CHUCTEM PAa3HOIO YPOBHS OpraHM3aluu,
BBIIAIOINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEA0BAaHUAX B OMOIOTNN;

¢dopmupoBaHue y OOYYarOIIUXCS II03HABATEIbHBIX, HMHTEUIEKTYaJIbHBIX U TBOPUYECKUX
crocoOHOCTEH B MpoIlecce aHalu3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUHM HAyYHBIX B3IJISIOB,
WU U IIOAXOI0B K U3YYEHUIO JKUBBIX CUCTEM PAa3HOIO YPOBHS OpraHU3alLNM;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOmell KyabTypbl, (QYHKIHOHAIBHOM TIPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH U OLIEHUBATh SIBICHHS OKPYXAIOILEro MUpa >KUBOW MPHUPOIbI HA
OCHOBaHHMHU 3HAHWH U OIIBITA, MMOJIyYCHHBIX TPHU U3yYCHUN OHOJIOTHH;

(I)OpMI/IpOBaHI/IC y 06yqa10m1/1xc;1 YMCHI/Iﬁ HIUIIOCTPpUPOBATH 3HAYCHUC OHOJIOTMYECKUX
3HAHUII B HpaKTI/I‘IGCKOfI ACATCIIBHOCTH 4YCJIOBCKA, PA3BUTHHU COBPEMCHHBIX MCAUIMHCKHX
TEXHOJIOTUH 1 anO6HOTeXHOHOFHﬁ;

BOCIIUTAaHHE YOEXKIECHHOCTH B BO3MOXHOCTH IIO3HAHMS YEJIOBEKOM >KUBOW MPHUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOACHUS dTHUYCCKUX HOPM IPHU MPOBEICHUN
OMOJIOTMYECKHUX UCCIICIOBAHUM;

OCO3HAHHE IIEHHOCTH OMOJOTMYECKHUX 3HAHUM JJI IMOBBIIMICHUS YPOBHS HKOJIOTHYECKOM
KYJABTYPBI, JUIsl POPMUPOBaHMSI HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHHE NPUOOPETEHHBIX 3HAHMM M YMEHUN B IOBCEHEBHOM JKHU3HU JJS OLIEHKH
HOCIIEICTBUM CBOEH JAEATENBHOCTH IO OTHOLICHHIO K OKpYXawlled cpene, COOCTBEHHOMY
310pOBbI0, 000CHOBaHME U COOIIOIEHNE Mep NMPOPUIAKTUKH 3a00IeBaHU.

119.5.11. B cucreme cpennero obmiero oopasoanus "buonorus", nzydaemas Ha 6a30BoM
YPOBHE, SBIISETCS 00s3aTeNIbHBIM y4YeOHBIM NPEAMETOM, BXOAALIMM B COCTaB MpPEAMETHOU
obnactu "EcTecTBeHHO-Hay4YHbIE TIPEAMETHI".

OO011ee ynCIIo 4acoB, PpEKOMEHA0OBAHHBIX ISl U3ydeHus: Ononoruu - 68 yacos: B 10 kiacce
- 34 gacos (1 yac B Hegeno), B 11 kimacce - 34 gacos (1 gac B HEACIIO).

119.6. CopepxaHue obyyeHus B 10 knacce.
119.6.1. Tema 1. buonorus xak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU WM JPYTUMU
€CTeCTBEHHBIMU HayKaMu, (uiocodueit, >TUKOH, 3cTeTHKOM U mpaBoM. Ponb Oumonoruu B
dbopMHUpOBaHNY COBPEMEHHOMN HaydHOW KapTUHBI Mupa. CrucTemMa OMOJIOTHYEeCKUX HayK.

MeTtonpl O3HAHUS KUBOW TPUPOJBI (HAOMIOACHNE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHE,
KJ1accuuKaiys, MoIeTMPOBaHNE, CTAaTUCTUYECKAst 00pabOTKa JaHHBIX).

JleMoHCTpanuu:



[oprpetsr: Y. Hapsun, I. Menaens, H.K. Konbuos, k. Yorcon u @. Kpuxk.
Tabmuer u cxemsl: "MeToabl TO3HAHMS )KUBOU MTPUPOIBI".
JIaGopaTopHbIe U MPAKTUIECKUE PAOOTHI:

[Ipaktnueckass pabora N 1. "Hcnonb3oBaHWE pa3IWYHBIX METOJOB MPU H3YYCHHH
OMOJIOTUYECKHX 0OBEKTOB".

119.6.2. Tema 2. )KuBble CUCTEMBI U UX OpraHU3aIHs.

XKuseie cuctembl (OMOCHCTEMBI) KaK HpeAMET H3ydeHUs Ouonoruu. OTIUYMe >KUBBIX
CUCTEM OT HEOPraHU4ECKON IIPUPOIBI.

CgoiictBa OuocucteM © HX pa3HOOOpasue. YPOBHH OpraHu3ainud OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJICTOYHBIM,  TKAaHEBBbIH,  OPraHU3MEHHBIH,  MOMYISIMOHHO-BHIOBOA,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHHT ), OMOCHEPHBIN.

JlemoHcTpanuu:

Tabmuubl u cxemsl: "OCHOBHbIE NpU3HAKK >KU3HHU', "YPOBHM OpraHu3aluu >KUBOK
npupobl'".

Ob6opynoBanue: moaenb moiekynsl JJHK.
119.6.3. Tema 3. X¥MUYECKHI COCTaB U CTPOCHHE KIIETKHU.

XHAMHMYECKUI COCTaB KJIETKA. XUMUYECKHUE NIEMEHTBI: MAaKPOAJIEMEHTHI, MUKPO3JIEMEHTHI.
Bopna u MuHEpanbHbIE BELIECTBA.

OyHKIMM BOJABI W MUHEPATLHBIX BEHISCTB B KieTke. [lomaepkaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHne 6ekoB. AMHHOKHUCIIOTHI - MOHOMEpHI OenkoB. HezameHnumbie u
3aMEHUMBbIE AMUHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YpPOBHM CTPYKTYyphl O€IKOBOH
MOJIEKYNbI (TIEpBUYHAS, BTOPHYHAs, TPETHYHAss M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue PyHKINUN OETKOB.

®epmeHTHl - Ouonornueckue karanuzaropbl. CTpoeHue ¢epMeHTa: aKTHUBHBIN IIEHTP,
cyoctparHas — cnenuduuHocTh. Kodepmentsl. Butamuubel.  Otiauuus  (QepMeHTOB  OT
HEOpPraHMYECKUX KaTallu3aTopoB.

VYreBoabl: MOHOCaxapuabl (TIIF0KO3a, pudo3a U J1e30Kcuprd03a), Jucaxapuibl (caxaposa,
JaKTO3a) W TMoJMcaxapuibl (Kpaxmaj, IJIMKOTeH, LeJIono3a). buonormdeckue QyHKUUN
YIJIEBOJIOB.

Jlununel: TpurMuepuabl, Qocdonununpl, crepouabl. [unpodunsHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue ¢ynkuuu nununoB. CpaBHEHUE YITIEBOIOB, OEIKOB U JIMIHJIOB Kak
MCTOYHHUKOB YHEPIHH.

Hyxneunosbie kucnotrel: JIHK n PHK. Hykneotuas! - MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JIHK. Crtpoenne m ¢ynkimu PHK. Buast PHK. AT®: crpoenue u

byHKIUH.

[utonorus - Hayka o kierke. KierouHass teopus - mpuMep B3aUMOICHCTBUS HUIEH M



(akTOB B HAyYHOM MMO3HAHUH. METOABI H3Y4YEHUS KIETKH.

Knerka kak nenoctHas >xuBas cucreMa. OOmue MpU3HAKKM KJIETOK: 3aMKHYTasl HapyKHas
MeMmOpaHa, monekyinbl JJHK kak renernueckuil anmnapar, cucreMa CUHTe3a OesKa.

Tunbl  KkJIeTOK: JyKapuoTHuyeckas | mpokapuotudeckas. (OcCoOEHHOCTH CTPOCHHS
npoKapuoTudeckoi kiuetku. Kierounas crenka 6akrepuil. CTpoeHHe 3yKapHOTHUECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIBLHOM, )KUBOTHON M TPUOHON KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIIETOK - KJIETOYHAs CTEHKA, IIIMKOKAIHUKC, MX (DYyHKIHU.
[Tna3maruyeckass MemOpaHa, ee cBoiictBa M (yHkumu. lluromnasmMa M ee OpPraHOW[IBI
OpnnomemOpannble opranousl kiuetku: JIIC, annapar T'onpmku, nu3ocomsl. [loayaBToHOMHBIE
OpPraHoOM[Ibl KIETKH: MUTOXOHJpPUH, MiacTuiabl. [IpoucxoxieHrne MUTOXOHAPUN M IUIACTHUIL.
Bunast ninactun. HememOpaHHbIe OpraHOUIbI KIIETKU: PUOOCOMBI, KJICTOUHBIN IIEHTP, IEHTPUOIIH,
PECHUYKH, KI'YTUKH. DYHKIUU OPraHOUI0B KJIETKU. BriroueHus.

Snpo - perynsTopHblid LeHTp KieTku. CTpoeHue sapa: siepHas 000J04Ka, KapuoIuia3ma,
XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIIETKE.
JlemoHcTpanuu:

[Toprpersr: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K.M. Bap.

Huarpammbl:  "PacmpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXHBOM  mpupone",
"Pacnipenenenrie XuMHYECKUX 3JIEMEHTOB B KUBOM npupoe.

Tabmuupbr u cxemsl: "llepuognueckas Tabmuma Xumuueckux sneMmeHToB", "CTpoeHue
MoJsekynsl Boabl", "buocunres 6enka", "Ctpoenue monekynsl Oenka", "Crpoenue depmenta",
"Hyxknennosbie kuciotel. JJHK", "Crpoenune monexynst AT®", "CTpoeHune sykapuOTHYECKON
knetkn", "CrpoeHue xuBoTHOW KieTku", "CrpoeHume pacturenbHoM kieTku", "CrpoeHue
npokapuorudeckoi kietku", "Crpoenue spa kierku", "Yresoas!", "Jlunugst".

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpylOBaHME JUIs NPOBENCHHUS HaONIOAEHU,
U3MEPEHHM, IKCIEPUMEHTOB, MHUKpPOIIpenaparbl pacTUTENbHbIX, JKUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTtopHbI€ U TPAKTUYECKUE PAOOTHI:

JlaGoparopHast padora N 1. "M3yueHue KaTaaUTHYECKOH aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTaasbl)".

JlaGoparopHast paGora N 2. "M3ydeHue CTpOEHHUS KJIETOK pacTeHUl, XHBOTHBIX H
OaxTepuii o7 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenaparax 1 ux onucaHue'.

119.6.4. Tema 4. J)KuzHeneaTenpbHOCTb KIETKH.

O6men BemiecTB, wWiIM MeTabonu3M. AccuMuisanusi (IUlacTUYECKUid oOMeH) U
JTUCCUMMIIALIUSA (PHEPreTHYECKUil 0OMEH) - JIBe CTOPOHBI €IMHOTO IMpolecca Meradbonusma. Poib
3aKOHOB COXPAHCHHUS BEUIECTB M YHEPTUH B IOHIMaHUN MeTa0oIM3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIH U rereporpodHbii. Poiab depmeHTOB B 00MEHe



BELIECTB U NIPEBPALCHUU YHEPTUU B KIIETKE.

®orocunte3. CBeToBas W TeMmHOBas (a3l (orocuHTe3a. Peakuun (GOTOCHHTE3A.
DddexTuBHOCTH PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KHU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCHHTE3 U CITOCOOBI MOBBILICHHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocuHTe3. XEMOCHHTE3UPYIOIIHE OakTepuu. 3HAYCHHE XEMOCHUHTE3a JUIsl JKU3HH Ha
3emie.

DHepreTuveckuii  OOMEH B  KIeTKe. PaciieryieHue  BEIIECTB,  BBIACICHHE U
AKKyMYJUPOBAaHUE SHEPTHH B KIIETKE. DTallbl YJHEpreTuueckoro oomena. [mmkonus. bpoxxenue u
ero Buabl. KwucnopogHoe OKuClIeHHE, WIM  KJIETO4HOe jApixaHue. OKHCIUTEIbHOE
dochopunupoBanue. DPGHEKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaknum marpuuHoro cuHTe3a. lenermueckas wunpopmanus u JHK. Peammzamms
reHeTuyeckod nHpopmanuu B KieTrke. [eHermueckuil ko U ero cBoiictBa. TpaHckpunuus -
marpuusblii cunTe3 PHK. Tpancnsuus - 6uocunrtes Oenka. Jransl TpaHcasuuu. KonuposaHnue
aMuUHOKUCIOT. Ponbs pubocom B 6uocuHTe3e Oernka.

Hexnerounsie ¢hopmbl )Ku3HU - BUpYCH. McTopust oTkpsiTus BupycoB (/.M. BaHOBCKwMiA).
OCOOEHHOCTH CTPOEHHUS U KM3HEHHBIM LUK BUpycOoB. bakrepuodaru. bone3nu pacrenwuit,
KUBOTHBIX M Y€JIOBEKa, BBI3bIBaeMble BHpycamu. Bupyc mmmyHonedunura yenoseka (BUY) -
Bo3Oynutens CIIMJla. OOpartHas TpaHCKpunuusi, peBepraza W uHTerpasa. l[Ipodunakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JIeBaHHIA.

JlemoHcTpamnuu:
[optpersr: H.K. Konbuos, JI.1. IBanosckuii, K.A. Tumupszes.

Tabnuue! u cxemsr: "Tunel nutanus", "MerabonusMm", "MuTtoxonapus', "IHepreTudeckuit
obmen", "Xmopomact", "®otocunres", "Crpoenne JHK", "CtpoeHne u (pyHKIMOHUpOBaHUE
reHa", "Cunte3 Oenka", "l'enernueckuit xoxn", "Bupycsl", "bakrepuodaru", "Crpoenue u
»u3HeHHbIH nuka Bupyca CIINa, 6axrepuodara”, "Permukanus JJTHK".

Ob6opynoBanue: monenu-anmuimkanuu "Yasoenne JHK wu tpanckpunmms", "buocunrtes
6enka", "Ctpoenue kietku", mozaensb cTpykTypsl JJHK.

119.6.5. Tema 5. Pa3MHOXeHUE U MHANBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounslii 1uki, uiu SKM3HEHHBIM LUK KieTku. MHtepdaza m mwuros. Ilponeccsl,
nporekaroniie B uHTepdasze. Perummkamus - peakuuss marpuuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op - KapwOTHUIl. JIUTUIOWIHBIA W TaIUIOMAHBIA XPOMOCOMHBIC
Habopel. XpoMarusl. L{uTonornyeckiue OCHOBBI Pa3MHOXEHUS M MHAWBUAYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knetku - Muto3. Craaun muto3a. [Ipoieccsl, Mpoucxoasue Ha pa3HbIX CTATUAX
MHUTO3a. BUOJIOrH4eCcKuil CMBICII MUTO34.

ITporpammupyemas ru0elb KJIETKH - aronTo3.

@DopMBbl pa3MHOXKEHHUS OPraHU3MOB: O€CII0I0€ U N010Boe. Bupl 6ecronoro pa3MHOXKEHHUS:
JIefIeHHe HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHHE, BEre€TaTUBHOE
pasMHOXKeHHe. MIcKycCTBEHHOE KIIOHUPOBAaHHE OPraHU3MOB, €r0 3HAYEHUE IS CEJIEKLIUU.



ITonoBoe PA3MHOKCHUC, €TI0 OTIINYHA OT Oecrooro.

Meiio3. Cranuu meiosza. Ilporecchl, npoucxondimue Ha craausx meio3a. [loBenenue
XpoMOcOM B Meno3e. KpoccuHrosep. buosornueckuii CMbICII ¥ 3HAaYEHHE MEH03a.

['amerorenes3 - mporecc 00pa3oBaHusl MOJOBBIX KJIETOK y KMBOTHBIX. [10JIOBBIE Keme3bl:
CEMEHHUKU W sn4yHUKUA. OOpa3oBaHUE M pa3BUTHE IOJIOBBIX KJIETOK - ramMer (CHepMaro30uj,
giillekyieTka) - crepmaroreHe3 U ooreHe3. (OCOOCHHOCTHM CTpOEHUS SHIEKICTOK U
cunepmaro3zouioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanpbHOe pa3BuTHE (OHTOTEHE3). DOMOpHOHAIBLHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHUOHATBLHOTO PA3BUTHS y TO3BOHOYHBIX J>KUBOTHBIX: APOOICHHE, TacCTPY/SAIUS,
opranorenes. [locTamOproHaEHOE pa3BUTHE. THITBI TOCTAMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BimsHMe cpenbl Ha pa3BUTHE OPTaHW3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3BIBATh BPOXKIICHHBIC YPOJICTBA.

Poct u Pa3BUTHUC paCTeHHfI. Ontorenes IBCTKOBOI'O paCTCHUA: CTPOCHUC CEMCHU, CTalUU
Pa3BUTHA.

JleMoHCTpauu:

Tabmuubl u cxemsr: "®opMbl pasMHOXKEHUST OopraHu3MoB", "J[BoiiHOE OMIIONOTBOPEHHE Y
[[BETKOBBIX pacTeHmii", "BereraruBHoe pasMHoxeHue pactenuit”, "Jlenenue xnerku Oakrepuit”,
"Crpoenne nonoBbix kieTok", "Crtpoenue xpomocomsl", "Kiierounsi nukn", "Pemnukanus
JHK", "Muro3", "Meiio3", "IIpsimoe u Henpsimoe pa3Butue", "['amMeTorenes y MiIeKOmUTaIOLUIIX
n gyenoBeka', "OCHOBHBIEC CTaIMH OHTOIeHe3a".

OO6opynoBaHue: MHUKPOCKOI, MHKporpemnaparsl "CrepMaTo30uabl  MIIEKOMHUTAIOMEro",
"Siinexnerka miekonuraromero”, "Kapnoknnes B Ki1eTkax KOpellka Jiyka'", MarHUTHasi MOJIEIb-
anmuirkanusg "Jlenenue kierku", monens JJHK, Mmonens meradasHolt XpoMOCOMBI.

JIaGoparopHble U TPAKTUYECKHE PAOOTHI:

Jlaboparopnast pa6ora N 3. "HaOmroneHue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKpOIpemnaparax'.

JlaboparopHast pabora N 4. "H3ydeHue CTpPOECHHsSI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax".

119.6.6. Tema 6. HacnencTBEHHOCTh M UBMEHYUBOCTH OPTaHU3MOB.

IIpeamer u 3amaun reHetuku. lMcropusa pasButus reHetuku. Pons nuromoruu u
SMOPHUOJIOTUHU B CTAHOBJIEHUU F€HETHKHU. BKila] poccuiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TEHETUKU. MeTonbl TEeHETHKH (TMOpPUIONIOTUYECKHM, IUTOreHEeTUYECKH, MOJEKYIIpHO-
reHeTnyeckuit). OCHOBHBIE T€HETHUECKHE MOHATH. [ eHeTnyeckas CUMBOJIMKA, UCIIOIb3yeMasl B
CXEMaxX CKpELIUBaHUMN.

3aKOHOMEPHOCTH  HACJIEIOBaHWs  INPU3HAKOB,  ycTaHoBiueHHble [.  Mennenem.
MoHorubpunHoe CKpeuBanue. 3aKoH eMH000pa3us THOPUAOB MepBoro nokonenus. [Ipasuio
JOMUHHUPOBAHMS. 3aKOH pacUICIUIEHWs] MpU3HAKoB. [wumore3a uyuctoTel ramer. llomHoe m
HEIOJIHOE JJOMUHUPOBAHUE.

JiurnOpuiHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHUMOIO  HAclelOBaHUS  NPU3HAKOB.
[luToreHeTYeCcKue OCHOBBI IAUTHOPUIHOTO CKPEIIUMBaHMA. AHAIM3UPYIOIIEE CKpEIIUBaHUE.



Hcnonp3oBanue AHAJIU3SUPYIOLICTO CKPCIIUBAHUA [JId OIMIPCACIICHUS T'CHOTHUIIA ocoou.

CueruieHHOe HaciemoBaHue Tnpu3HakoB. PabGora T. Moprana 1o CHEIIEHHOMY
HacJeI0BaHUIO TeHOB. HapylieHue crierieHus TeHOB B pe3yJibTaTe KPOCCHHTOBEpa.

XpOMOCOMHaH TEOpHUA HACICACTBCHHOCTH. I'enernueckue KapThbI.

I'enernka moia. XpOMOCOMHOG OMpCACIICHUC II0JIa. AyTOCOMLI " TIOJIOBBIC XPOMOCOMBI.
I'omoramernele u TeTCPOraMETHLIC OPraHHU3MBI. HaCJ'IeI[OBaHI/Ie IIPU3HAKOB, CHCIUICHHBIX C
I1OJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTU: HEHACIEACTBEHHAs U HAcCJleACTBEHHAs. Poib cpenbl
B HEHACJIEICTBEHHOW HW3MEHYMBOCTU. XAapaKTEpUCTHKA MOIAM(PHKALMOHHON H3MEHYHUBOCTH.
BapuanuoHHsbIi pax v BapuanuoHHas kpusas. Hopma peaknuu npusHaka. KonmdecTBeHHblE 1
KaueCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoHCTBAa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

HacnencTBeHHas, wiyM reHOTUNMYECKasi, U3MEHYMBOCTh. KoMOMHATUBHAs M3MEHUYMBOCTb.
Meiio3 U TOJOBOM Tpolecc - OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTaloHHas
u3MeHunBocTh. Knaccudukanus myranuil: reHHble, XpOMOCOMHBbIE, IeHOMHble. Yactora u
OpUYHHBI MyTanuidi. MyTtarenHsie (pakTopel. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEACTBEHHON
u3menunsoctyu H.W. BaBuiosa.

BHG?I[[GpHaSI HaCJICACTBECHHOCTh U U3MCHYHNBOCTbD.

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOAbl TEHETHKU YEJIOBEKA:
TCHCAIOTUYCCKUN,  ONM3HEIOBBIH, [UTOTCHETHYSCKHUA, OHOXMMUYCCKUN, MOJICKYISIPHO-
reHeTuyeckuii. COBpEMEHHOE OMNpEeNeTIeHUEe T€HOTUIIA: IOJHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUNMPOBaHUEe, B ToM uwmciie ¢ momotbio [1I[P-ananuza. HacnencTBennbsie 3a0osieBaHms
YyelnoBeKa: TeHHble OoNe3HH, OONe3HM C HAClIeACTBEHHON MpenpacloiokeHHOCTHIO,
XpoMocoMHBIe OoJe3Hu. Comaruyeckue u TeHepaThBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKHU, MPOMUIAKTUKY U JICUEHUS! TeHETUYECKUX
Oosne3Hell. Menuko-reHeTHYeCKoe KOHCYJIbTUPOBaHUE. 3HAau€HHWE MEAMIIMHCKONM T'€HETUKU B
MPEIOTBPAIICHUN U JICYeHUH TeHeTUYECKUX 3a00JIeBaHU YeTOBeKa.

JleMoHCTpauu:

IToptpetst: I. Mengens, T. Mopran, I. ne ®pus, C.C. Yersepukos, H.B. Tumocgeen-
Pecosckuii, H.1. BaBuios.

Tabmuubr u cxembl: "MOHOTHOPUAHOE CKpEIIMBAHUE U €r0 IUTOTeHEeTHYecKass OCHoBa'",
"3akOH paculeryIeHWsT M €ro I[UTOTeHeTHYeckas ocHoBa', "3aKOH 4YHUCTOTHI Tramer",
"lurubpugnoe ckpemmuBanue”, "lluTomornyeckue OCHOBBI JUTUOPHUIHOTO CKpeIIuBaHus",
"Merio3", "B3auMonenicTBue aienbHbBIX TeHOB", "l eHeTHUeCKne KapThl PACTEHMI, dKUBOTHBIX U
yenoBeka", '"I'enetmka mnomna", "3aKOHOMEPHOCTM HAcClI€JOBaHUs, CLEIUIEHHOTO C TOJOM",
"Kapuotunsl denoBeka U kUBOTHBIX", "Bunel wusMenunBoctu", "MoaudukanmoHHas
u3MeHunBocTh", "HacnenoBanue pesyc-dakropa", "lenernka rpymnm kpoBu", "MyTtannoHHas
W3MEHYMBOCTB".

Ob6opynoBanue: Monenu-aniumkanud "MoHoruOpunHoe ckpemuBanue”, "HemomHnoe
nomuHupoBanue”, "JurubpunHoe ckpemmuBanue”, "Ilepekpect XpoMocoM", MHUKpPOCKON U
mukponpenapar "po3oduna" (Hopma, myTarun (GopMbl KPbUIEB M OKPACKH Teja), repbapuii
"T'opox moceBHOI".

JIaGoparopHbIe U TPAKTUYECKHE PAOOTHI:



JlaGoparopHas padora N 5. "U3ydeHue pe3yiibTaroB MOHOTHOPUIHOTO M AUTHOPUIHOIO
yd Y.
CKpEIIHUBaHUS Y IPp0o30(HUIBl Ha TOTOBBIX MUKpOIIpernaparax .

JlaboparopHas padora N 6. "N3ydeHne MoaupUKalMOHHOW W3MEHYMBOCTH, TTOCTPOCHHE
BApUALIMOHHOTO PsiJia U BapUALIMOHHON KpUBOM".

JlaboparopHast pabora N 7. "Amanmu3 wmyranuid |y 1Opo3oduiasl Ha TOTOBBIX
MHUKponpenaparax'.

[Tpaktuyeckas padora N 2. "CocraBineHne U aHaIU3 POJOCIOBHBIX YelIoBeKa".
119.6.7. Tema 7. Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U IpoLEecC. 3apoXKIEHUE CelIeKIMU U AoMectukaius. Yuenue H.U.
BaBuiioBa 0 IeHTpax MPOUCXOXKICHHS W MHOrooOpa3usl KyJIbTypHBIX pacTeHuid. LIeHTpbI
MPOUCXOKACHUA NOMAIIHUX JKUBOTHBIX. COpT, nopoja, miraMm.

CoBpeMeHHbIE METOJbl CeleKIMH. MaccoBbli M MHIMBUAYAJIbHBI OTOOPHI B CENEKIMU
pacteHuii U XKUBOTHBIX. OLieHKa 3KcTepbepa. biInM3KopoacTBEHHOE CKpEIIMBAaHUE - MWHOPUIMHL.
Yucras nuaust. CkpelirBaHie YMCThIX JIMHUM. ['erepo3uc, niam rudpuaHas cuna. HepoactsenHoe
CKpemBaHue - ayropuaumHr. OtmajeHHas TUOpuau3anuss U ee ycnexu. McKyccTBeHHBIN
MyTarceHe3 W IOJYy4YEHHE IOJUILIONIOB. JIOCTHIKEHUS CEJIeKIMM PAacTeHHMM, XUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHosmoruss Kak OTpaciab IPOU3BOACTBA. | €HHas WH)KEHEpHs. OTalbl CO3JaHUA
pexomOunantHoit JIHK wu Tpancrennpix opranmsmoB. Kierounas wumkeHepusi. Kierounsie
KyJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3sMHOXKEHHE pacTeHHi. KioHMpoBaHME BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHME U dTHyYeckue mnpodiaembl. ['MO -
TeHEeTUYeCKU MOAU(DULIMPOBAHHbBIE OPTaHU3MBI.

JleMoHCTpauu:
[Toprpersr: H.U. BaBunos, .B. Muuypum, I'.JI. Kapneuenko, M.®. l1BaHoB.

Tabmuupbl u cxembl: kapra "LleHTpel NPOUCXOXKAEHHS U MHOTrooOpasusi KYJIbTYPHBIX
pacrennii”, "Iloponbl nomamuux xuBOTHBIX'", "CopTa KynbTypHbIX pacreHuit”, "OtmaneHHas
ruopunmzamus’, "Paborer akagmemumka M.®. Hpanosa", "llomummowmms", "OOBEKTHI
o6uorexnonorun", "Kierounsle KyasTypsl W KioHHpoBaHue", "KoHCTpynpoBaHuEe M IEepeHOC
T€HOB, XpOMOCOM".

OO6opynoBaHue: MYJISDKH IUIOIOB M KOPHEIUIOAOB JUKUX (OPM U KYIBTYPHBIX COpPTOB
pactenuii, repbapuii "CenbCcKkoX03sIiCTBEHHbIE pacTeHus "

JIaGoparopHble U TPAKTUYECKHE PAOOTHI:

Okckypeust "OCHOBHBIE METOABI M JIOCTH)KEHHUSI CEJEKIMH PAacTeHHl U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN yYacTOK, B TEIUIMYHOE
XO3SIUCTBO, TA0OPATOPHIO arpOYHUBEPCUTETA MM HAYYHOTO IIEHTpa)".

119.7. CopepxxaHue oby4yeHus B 11 knacce.
1 yac B Heznento, Bcero 34 yaca, U3 HUX 2 yaca - pe3epBHOE BpeMsi

119.7.1. Tema 1. DBoarOIMOHHAS OUOJIOTHSL.



[IpeanochblIKM BO3HUKHOBEHHUSI 3BOJIOLMOHHON TEOPUU. DBOJIOLMOHHAS TEOpUS U €€
MecTo B Ouosoruu. BiusHue 3BOTIOLMOHHON TEOPUH Ha pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CauzerenbcTBa 3BoonMu. [lageoHToI0rNYEeCKHe: TTOCIEN0BATEILHOCTD MTOSBICHNUS BUI0B
B NaJICOHTOJIOTHYECKOW JeTonucH, nepexoaubie (opmbl. bruoreorpaduyeckue: cxXomcTBo u
paznuune ¢ayH u GIop MaTepUKOB U OCTPOBOB.

DOMOpPHUONIOrHYecKHe: CXOJACTBA M pa3ivuus AMOPHUOHOB PAa3HBIX BHUIOB IO3BOHOUHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJOTUYHBIC, PYIUMEHTApHBIE OpraHbl,
araBu3Mbl. MOJEKYIIpHO-OMOXMMHYECKHE: CXOJICTBO MEXaHH3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJINYECKUX MyTeH y BCEX OPTaHU3MOB.

OomormonHas Teopust Y. [lapBuna. [Ipeamochuiku BO3HUKHOBEHHWS JapBUHU3MA.
JIBuokymye Cwibl  OBONIONMH  BUAOB 10 JlapBuHy (M30BITOYHOE pPA3sMHOXKCHHE TIpU
OTPaHUYCHHOCTH PECYPCOB, HEOIpEeIiCHHas W3MEHYMBOCTh, OOphOa 3a CYIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBotonnu (CTI) 1 ee OCHOBHBIE TTOJIOKEHHUS.
MuxkposBosmtorus. [Tomymsiius kak eIMHUIIA BUIA U SBOJIIOIUH.

JBuwxymme cuibl (PakToOpbl) SBONIONMHM BHIOB B MpUpoAe. MyTallMOHHBIN Mpolecc U
KOMOWHATHBHAs W3MEHUYMBOCTh. [lOMynsMOHHBIE BOJHBI W Apeiid reHoB. M3omsuusa u
MUTpALIUS.

EcrectBennsiii oTO0p - HampaBisitoumii  ¢aktop sBoionud. DopmMbl  €CTECTBEHHOTO
orbopa.

[IpucnocobaeHHOCTh OpraHU3MOB Kak pe3yibTar 3Bosounu. [Ipumepsl npucnocobaeHuit y
OpraHu3MoB. ApoMop(o3bl U UANOAJANTALIUH.

Bun u Bunoo6pasosanue. Kpurepunm Bupma. OcHoBHblE (OpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JIOrHUECKOe.

MakposBomonusa. @opMbl  SBONIONUU: (PrieTHYecKasi, TUBEPreHTHasi, KOHBEPIeHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOIIOLINY.

[Tpoucxoxnenune oT HeCTeIaTN3UPOBAHHBIX MIPEJIKOB. [Tporpeccupytomias
crieruanu3anvs. AJanTuBHAS paJualvs.

JleMoHCTpamuu:

IToprpersr: K. JIunnent, JXX.b. Jlamapk, Y. [dapsun, B.O. Kosanesckuii, K.M. Bbap, O.
I'exkens, @. Mromiep, A.H. Cesepiios.

Tabnuip! u cxemsl: "Pa3zBuTie opraHnyeckoro Mupa Ha 3emse", "3apoabIy MO3BOHOYHBIX
*uBOTHBIX", "Apxeontepukc", "®opmbl 60prObI 3a cymectBoBanue", "EctecTBeHHBINH 0TOOD",
"MHoroobpa3zue coptoB pactenuit", "MHoroobpasue mopon xkuBOTHbIX", "[lomymsamun",
"MytarnmonHas u3MeHunBOCTh", "Apomopdoss", "Unnoamantamuu", "OOmas aereneparus’,
"JIBrkymre cuibl 3Bomonuu”, "Kapra-cxema mapuipyra myremectsus Y. lapsuna", "bopsba
3a cymectBoBanue", "lIpucnocobnennocts opranu3mon”, "[eorpaduueckoe BunoodpazoBanue",
"JKoJIOTUYECKOE BUI000pa3oBaHue" .

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOp IJIOAOB U



ceMstH, Kosutekuus "[IprMepsl 3alUTHBIX MPUCTIOCOONECHUH Yy )KUBOTHBIX", Mozienb "OCHOBHBIE
HaIpaBJIeHUs dBOMONHUH"', 00beMHass Mozielb "CTpoeHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX".

buoreorpaduueckas kapra wmupa, Kowiekmus "®dOpMbl COXpaHHOCTH HMCKOMAEMBIX
JKUBOTHBIX M pacTeHuil", monenp anmumkauus "llepekpect xpomocom", BiaKHBIE Iperaparbl
"Pa3zButue Hacekomoro", "Pa3zButue narymkn", Mukponpenapar "JIpozoduia" (Hopma, MyTanun
(GhOpPMBI KPBUIBEB M OKPACKH TEIA).

JIaGoparopHble U TPAKTUIECKHE PAOOTHI:
JlaGoparopnas padota N 1. "CpaBHeHHE BHIOB 110 MOP(OJIOTUUESCKOMY KPUTEPHUIO".

JlaboparopHass pabora N 2. "Onwucanwe NPHUCIOCOOJICHHOCTH OpraHM3Ma U e
OTHOCHUTEJIBHOTO Xapakrepa'.

119.7.2. Tema 2. BO3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMIIE.

JloHayuHble TIPENCTABICHUS O 3apOXKIACHUM XKM3HU. HayuHble TMIoTe3pl BO3HUKHOBEHHUS
KU3HM Ha 3emJyie: abuoreHe3 W maHcnepMmusi. XUMHUYECKas SBONIONUA. AOMOTEHHBIM CHHTE3
OpPraHMYEeCKHX  BEIIECTB M3  HEOPraHMYECKHX. OKCHEPUMEHTAIbHOE  IOATBEPKICHUE
XUMUYECKOU 3Bomtonnu. HadanpHbie aTanbl Ouosnornyeckoit spomtonuu. ['mnoreza PHK-mupa.
®opmupoBaHre MEOPAHHBIX CTPYKTYp M BO3HMKHOBEHHE MPOTOKIIETKU. [lepBhle KIETKH U UX
sBOMIOLMSA. POPMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxeil. Apxeickas u IpoTepo3oiickas
apsl. [Taneo3olickas spa U ee mepuoIbl: KEeMOPUHCKUI, OPJJOBUKCKUHN, CHITYPHICKHUNA, T€BOHCKHIA,
KaMEHHOYTOJIbHBIN, TIEPMCKUH.

Me3o30iicKas 3pa U ee IepUObl: TPUACOBBIN, FOPCKUNA, METTOBOM.
KaitHo3oiickas 3pa 1 ee nepuo/ipl: NaJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTHUKa KJIMMaTa U TeO0JOrMYecKHX IpolieccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPACTUTENBHOTO M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHMl W KMBOTHBIX. [losBieHwue,
pacIBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpakeHHE 3BOTHOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTraHU3MOB.

3BOJ’IK)LII/I$I YCJIOBCKA. AHTpOHOHOFI/IH KakKk Hayka. PazButne HpC,Z[CTaBJ'ICHI/Iﬁ 0
MMPOUCXOKIACHNHN YCTIOBCKA. MeTO)II)I HU3YUCHHUS aHTPOIIOICHE3A. CXO)ICTBa " pas3jinuus 4CJI0BCKa
1 JKMBOTHBIX. CHCTEMAaTHUECKOE IMOJIOKCHHE YCIOBEKa.

JBwxymue cwibl ((akTopbl) aHTpororene3a. HacneacTBeHHass HW3MEHYMBOCTh W
ecTecTBeHHBINH 0TOop. OOIIeCTBEeHHBIN 00pa3 *KU3HU, U3TOTOBICHUE OPYAUN TpyAa, MBIIUICHUE,
peub.

OCHOBHBIE CTaJMM W BETBH 3BOJIIOIIMM YEJIOBEKA: ABCTPAJIONUTEKH, YEIOBEK YyMEINbIH,
Yenosek mnpsmoxopsammii, YemnoBek Heanaepranbekui, YenoBek pasymubli. Haxonkm
HCKOIIAeMbIX OCTaTKOB, BPEMsI CYLECTBOBAHHs, 00IAaCTh paclpoOCTpaHEHUsi, 0ObEM TOJIOBHOIO
MO3ra, 00pa3 KU3HH, OPYIHUS.

Yenoseueckue packl. OCHOBHBIE OOJbIINE PAChl: €BpPONEOUAHAs (eBpasuiickas), HErpo-
aBcTpajonmHas  (dKBaTopualibHAas), MOHTOJIOMAHAs  (a3MaTCKO-aMEepHKaHCKas).  YepTsl



HpI/ICHOCO6JIeHHOCTI/I HpGHCTaBHTCHeﬁ YCJIOBCUCCKUX paC K YCIOBUAM CYIICCTBOBAHUA.
EnunctBo uenoBeueckux pac. Kputuka pacusma.

JleMoHCTpauu:
[Toptpetsr: @. Pequ, JI. Ilactep, A.W. Onapun, C. Munnep, I". FOpu, Y. Jlapun.

Tabnuier 1 cxembl: "BosnukHoBenue ConHeunoi cuctembl”, "Pa3Butue opraHm4eckoro
mupa", "PactutenbHas kierka', '"JXXuBornas kierka", "IIpokapuotnueckas kierka',
"CoBpemeHHasl cuctema opraHudeckoro mupa', "CpaBHEHUE aHATOMHUYECKUX YEPT CTPOCHHUS
YeJIOBEeKa M YEJIOBEKOOOpa3HbIX 00e3bsH", "OCHOBHBIE MECTa MAJCOHTOJIOTHYECKUX HAXOMIOK
IPEIKOB COBpeMeHHoro uenoseka", "/IpeBneimme mroau", "JpeBuue moau", "llepBbie
coBpeMeHHbIe roan", "HenoBeueckue pachl'.

Ob6opynoBanne: wmymsiku  "[Ipoucxokaenue denoBeka" (OIOCTBI  aBCTpasIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMAaHbOHIIA), CICNKH WM H300paKEHUS KaMEHHBIX OpYIHil
nepBOOBITHOTO YeNoBeKa (KaMHH-YONIephl, pyOuia, ckpebiia), TeOXpOHOIOTHYeCKas Tabaula,
KoJUTeKIUs "®OpPMBbI COXPAaHHOCTH UCKOMIAEMbIX )KMBOTHBIX M pacTeHUM".

JlaGopaTtopHble U paKTUYECKUE pabOTHI:

[IpakTuueckas padora N 1. "M3yueHue McKOMaeMbIX OCTAaTKOB PACTEHUN M KUBOTHBIX B
KOJUTEKIINAX".

Dkckypeust "DBONIONUS OpraHUYecKoro mupa Ha 3emiie" (B €CTECTBEHHO-HAYYHBIA WITU
KpaeBeIueCcKuil My3eil).

119.7.3. Tema 3. Opranusmsl U OKpy’Karolias cpesa.

Okoyorus Kak Hayka. 3agadd M pas3fenbl  JKOJIOTMH. MeToApl  3KOJIOTHYECKUX
MCCJIEI0BAaHUM. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKa.

Cpenpl  oOWTaHMsT ~ OpraHM3MOB:  BOJAHAs,  HA3€MHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPHOPraHU3MEHHasl.

Oxonorudeckue ¢akropsl. Kiaccudukanus skomornyeckux ¢HakTopoB: aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOreHHbIe. JlelicTBHE HKOJIOTHYecKiX (DaKTOPOB HA OPTaHU3MBI.

AbOuornyeckre  (GakTOpbl:  CBET, TeMIeparypa, BIaXHOCTb.  Doromepuoamsm.
[Tpucnocobnenust OpraHu3MoOB K ACHCTBUIO a0MOTUYECKUX (PakTOpoB. buonornueckue puTmel.

buotnueckne  daktopel. Buasl  OMOTHYECKMX  B3aWMOJACHCTBUMN:  KOHKYPEHIIHS,
XUIIHWYECTBO, cUMOMO03 U ero ¢opmbl. [lapazuTusMm, koomepaimus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaxJIEOHMYECTBO). AMEHCANIU3M, HEUTpaau3M. 3HaueHue OUOTUYECKUX
B3aMMOJICUCTBUMN IS CYIIECTBOBAHMSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYEeCKHE XapPaAKTCPUCTUKN  TMOMYIIAIHUU. OCHOBHBIEC ITOKa3aTeIIn MOMYJIAN:
YUCJICHHOCTb, IUIOTHOCTH, POXAACMOCTb, CMCPTHOCTL, TIIPUPOCT, MHUTIpALUA. I[I/IHaMI/IKa
YHUCJICHHOCTH OMIYIALIUN U €€ PETYIIAL M.

JleMoHCTpauu:
[Toptpetsr: A. I'ymGonbar, K.®. Pynwe, O. ['ekkens.

Tabnmuupsl u cxemsl: kapta "[Ipuponusie 30HbI 3emin", "Cpensl oOMTaHUs OPraHU3MOB",



"®oronepuoguzM”, "llonymauuu", "3aKOHOMEPHOCTHM pOCTa YUCIECHHOCTH MOMYISILUU
uHpyzopun-rydpensku", "[Iumessie nenu".

JIaGoparopHble U TPAKTUIECKHE PAOOTHI:

JlaGoparopnas pa6ora N 3. "Mopdosnoruueckne 0COOEHHOCTH PaCTeHUN M3 Pa3HBIX MECT
obutanus".

JlaGoparopnas padota N 4. "BnusHue cBeta Ha pOCT ¥ Pa3BUTHE YEPEHKOB Koseyca'.
[TpakTuaeckast padora N 5. "[loacder IIOTHOCTH MOMYISIIUN pa3HBIX BHJIOB pacTCHU".
119.7.4. Tema 4. Coo01iecTBa ¥ 3KOJIOTHYECKHIE CUCTEMBEL.

CoobmectBo  opranu3smMoB -  OuoreHo3.  CrpykTypsl  OuOlIEHO3a:  BHIOBas,
NPOCTpaHCTBEeHHAs1, Tpodudeckas (nuiesasi). Buabi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Dkojoruueckue cuctembl (dKocucteMmsbl). [loHsTHEe 00 »KOCHMCTEeME H OHOreoIeHO3e.
OyHKIMOHATbHbIE KOMIIOHEHTBl JKOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTbBI, PpEIyLEHTHI.
KpyroBopoT BemiecTB M TMOTOK PHEPTMU B ISKOCUCTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucteMbl. IlumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeld SKOCHUCTEMbI: Onomacca,
OPOAYKLHUSA. OKOJIOTMYECKUE MNUPAMUJIbL: MPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTD, cCaMoOperyisiuus, pazsurue. Cykueccus.

[IpuponHbeie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
X03HCTBEHHOE 3HaYE€HUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (axtop ycroitunBoctu 3KocucTeM. CoxpaHeHHe OMOIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenue B.U. Bepnanckoro o ouocdepe. ['panuiisl, coctaB u crpykrypa 6mocdepst. Kupoe
BemectBO U ero (QyHkuuu. OcobeHHOcTH Ouocdepsl Kak IOOATBHOW 3KOCHCTEMBI.
JunaMuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHYECKHE IMKJIBI AIEMEHTOB (yIIepojaa, a3oTa).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiu. AHTpOINOreHHbIe n3MeHeHus B Ouocdepe. [odanbpHbIe
HKOJIOTHYECKHUE MPOOIEMBI.

CocyecTBoBaHrEe MPUPOIBI U yesioBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us KaKk OCHOBA
ycroitunBoctu 6nocdeprsl. OCHOBA pallMOHAILHOTO YIPABICHUS MPUPOAHBIMU pecypcaMu U HX
ucronb3oBaHue. JlocTrkeHns OMONIOTUN U OXpaHa MIPUPOIBI.

JleMoHCTpamuu:
IToprpersr: A.Jl. Tencnu, B.H. Cykaues, B.I1. Bepnaackuii.

Tabmumer 1 cxemsl: "Ilumessie nenu”, "buoneHos: cocraB u crpykrypa, "[IpupogHbie
coobmectBa", "llenmum mnutanums", "Dkomormyeckas mmpamuaa’, "buocdhepa u uyenosek",
"DkocucremMa MUPOKOJIMCTBEHHOTO Jeca", "Okocucrema xBoitHOro jeca", "buorenos Bogoema",
"Arponenos", "lIpuMepHble aHTpPONOreHHbIE BO3ACHCTBUS Ha npupoay", "Baxkueiimue



VCTOYHMKM 3arpsi3HEHUs BO3Ayxa M IpyHTOBbIX Box", "llouBa - BaxHeias cocTaBisoILas
ouochepsr", "dakTopsl nerpaganuu nous", "[Tlapaukossrit addext", "dakTopsl pagnoaKTUBHOTO
3arps3HeHust Ouocdepnr”, "OOmas crpykrypa Oumochepst”, "PacmpocTpaHeHue >XHU3HH B
o6uocdepe", "O30HO0BHIN 3kpan 6mochepsr", "KpyroBopor yrepona B 6uochepe", "Kpyrosopor
aszora B npupoze".

OO6opynoBanue: Monaenb-anIuIMKanus "Tunudasie OnoreHo3bl", repbapuii "PacTuTenbHbie
coobmiectBa", komiekiuu "buonenos3", "BpeauTenn BaKHEUIIUX CEIbCKOXO3SMCTBEHHBIX
KyJabTyp", TepOapuu W KOJUICKIIMHM PACTEHUH H IKUBOTHBIX, IPHUHALJICKANIUE K pPa3HBIM
AKOJIOTUYECKUM TpymmaM oxHoro Buna, Kpacuas xkaura Poccuiickoit deneparuu, n300pakeHUS
OXpaHSIEMbIX BUJIOB PACTCHUI U KUBOTHBIX.

119.8. lnaHupyemble pe3ynbTaTbl OCBOEHUSA MporpamMmbl No OGuonorum
(6a3oBbIN ypoBeHb) Ha YPOBHe cpeaHero obuiero o6pasoBaHus.

119.8.1. Cornacao ®I'OC COO ycraHaBnuBaroTcs TpeOOBAHUS K pe3y/ibTaTaM OCBOCHHUS
00y4aronMMKCs IpOrpaMM CPeAHEro o01ero oOpa3oBaHUs: JIMYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

119.8.2. B cTpyKType JHMYHOCTHBIX pE3yIbTaTOB OCBOeHUsI Tmipeamera "buonorus"
BBIJICJICHBI CJICAYIONIME COCTABJISIONINE: OCO3HAHHE O0YYarOIUMKCS POCCUHCKOM Tpa)TaHCKON
UJCHTHYHOCTH - TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIIPEICICHHUIO,
HAJIMYME MOTHBAlMM K OOYYCHHIO OWOJIOTHH, IICJICHANIPABICHHOE pAa3BUTHE BHYTPCHHUX
yOeXIeHUN JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IICHHOCTEH W MCTOPUYCCKUX TPATUIUN Pa3BUTHS
OHMOJIOTUYECKOTO 3HAHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYAIONIMXCS PYKOBOJCTBOBAThbCS B
CBOCH  JICATCIBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMH, TPHUCYIIUMH  CHCTEME
Ouosjorudyeckoro 00pa3oBaHMs, HAJIMYUE HKOJOTHYECKOTO IMPABOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH IICJIA U CTPOUTH KU3HCHHBIC IIJIaHBI.

119.8.3. JInyHOCTHBIE pe3yabTaThl OCBOCHUS mpeamera '"buosorua" pocTurarorcs B
€IMHCTBE Y4e€OHOM M BOCIMTATEIBHON JESITEIbHOCTH B COOTBETCTBUH C TPATULMOHHBIMHU
POCCUHCKMMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU M TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWIaMM M HOPMaMH IOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHHU, CAaMOBOCIIMTaHHUS U CaMOPa3BUTHs, Pa3BUTHUs BHYTPEHHEW MO3MLIHMU JIMYHOCTH,
NaTpUOTHU3MA, YBXKEHUS K 3aKOHY M NPABONOPSAKY, UEJOBEKY TpyJa U CTaplleMy MOKOJIEHHIO,
B3aMMHOTO YBaXXECHHUs, OEPEKHOIO OTHOLIEHMS K KYJIbTYPHOMY HACIEIUI0 U TPaaULUsAM
MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickoit @eaepaiuu, NpupoJie U OKPYKarolen cpere.

119.8.4. JIuuHOCTHBIE pe3yabTaThl OCBOEGHUs ydeOHoro mpeamera "buonorus" nOMKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOy4YaroIIMXCS PYKOBOJACTBOBAThCS C(HOPMHUPOBAHHOMN
BHYTPEHHEH MO3MLMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMH, IO3UTUBHBIX
BHYTPEHHUX YO€XJEHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO11ecTBa, pacuIMpeHre XKU3HEHHOTO OMBITa M OMbITA JAEATENIbHOCTH B INPOLIECCE pealln3aliuu
OCHOBHBIX HallpaBJIEHUI BOCIIUTATENIbHOMN 1€ATEIbHOCTH, B TOM YUCIIE B YACTH:

1) Irpa’xAaHCKOT'O BOCIIUTAHUSA:

c(hOPMHPOBAHHOCTh  TPAKIAHCKOW TMO3HWIMH  OOyYaromerocss KakK aKTUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX IpaB M OOA3aHHOCTEH, YBa)KEHUE 3aKoHa U
IIPaBOTIOPSIKA,;



TOTOBHOCTh K COBMECTHOW TBOPUECKOW AEATEIBHOCTH NMPH CO3JaHUU Y4EOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX M [TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH OMOJIOIMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTD OIpCaAciATh CO6CTB€HHyIO IO3HMIHIO II0 OTHOIICHUIO K SABJICHUAM
COBpeMeHHOﬁ JKM3HU U OOBSICHATD c€c,

YMEHHE  Y4YUTHIBaTh B  CBOMX JICWCTBUAX  HEOOXOOUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCKICHUSMH, KYITbTYPHBIMUA [IEHHOCTSMH M COLIMAJIbHBIM
MOJIOKCHUEM;

IFOTOBHOCTb K COTPYAHHUUYCCTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHCHUA yLI€6HBIX,
MMO3HABATCIIBHBIX MW HMCCICAOBATCIIbCKUX 3a4a4, YBAXUTCIIBHOC OTHOIICHHUEC K MHCHHUIO
OIIIIOHEHTOB ITPU 06C}’)K,Z[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTMYECKOTO COACPIKAHUSA,

TOTOBHOCTbB K FYMaHHTapHOﬁ n BOJIOHTGpCKOfI JACATCIIBHOCTH,
2) MMaTpUOTUYCCKOI'O BOCIIUTAHUA:

c(hOpMHPOBAHHOCTb POCCUICKOM T'PAKIAHCKON MIEHTUYHOCTH, MATPUOTU3MA, YBAXKCHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTU Iepen PoauHOW, ropaoctu 3a CBOM Kpai, CBOKO
Poauny, cBOi1 S3bIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K IPUPOJHOMY HACICIUI0 U MaMATHUKAM IIPUPOJBL,
JocTrkeHusAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAE;

CMOCOOHOCTh OIIGHWUBAaTh BKJIAJ POCCHICKMX YYCHBIX B CTAHOBJICHHUE M Pa3BUTHE
6I/IOJ'IOFI/II/I, [IOHMMAaHWE 3HAYECHN OMOJIOTHH B IIO3HAHUN 3aKOHOB IpUPOAbI, B )KU3HH YCJIOBCKA U
COBPEMEHHOT0 00111eCTBa;

ujenHas yOEXIEHHOCTb, TOTOBHOCTh K ciIykeHutro OTe4ecTBy U €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUSI:
OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOTO HAPO/A;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHHS;

CIIOCOOHOCTH OLICHUBATb CUTYallUIO U IPUHUMATDL OCO3HAHHBIC PCUICHUA, OPUCHTUPYAICH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HAaHHUC JIMYHOI'O BKJIaAa B TIOCTPOCHUC yCTOfI‘-IPIBOI‘O GYIIYH_[CTO;

OTBETCTBCHHOC OTHOHICHUEC K CBOMM POAUTEIIAM, CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOT'O
IMPUHATHA LICHHOCTEN CeMENMHOM XKHU3HU B COOTBETCTBUH C TpaauuusiM1 HapOJ0B POCCI/II/I;

4) 5CTeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAA, OOLUIECTBEHHBIX OTHOLICHHIA;

IIOHHMMAaHHUEC SMOIIMOHAJIBHOI'O BOSHGﬁCTBHH JKUBOH NpUpOAbI U €€ ICHHOCTH;

TFOTOBHOCTb K CaMOBBIPAXCHUIO B Ppa3HbBIX BHAAX HUCKYCCTBA, CTPEMJICHUC IIPOABJIATH
Kauyc€CTBa TBOp‘IeCKOﬁ JIMYHOCTHU,



5) ¢bu3nuecKoro BOCIUTAHUS:

IIOHMMaHHE U pealn3alys 340pOBOro U 06e30macHoro oopasa *HU3HHU (310pOBOE MHUTAHUE,
cOOJIIOICHNE TMTMEHNYECKUX IPAaBWJ U HOpPM, COaJIaHCUPOBAaHHBIM PEKUM 3aHATUN M OTIbIXa,
peryinsapHas (u3Mueckass AaKTUBHOCTb), OEpEXHOIro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY M IICUXUYECKOMY 3/10POBBIO;

IIOHMMAaHHWE€ NCHHOCTH IIpPaBHUJI HWHAWBHUAYAJIBbHOI'O W KOJIJICKTHBHOI'O 0e30macHoro
MOBCACHUSA B CUTyallUAX, YIPOKAOIINUX 310POBbIO U ) KU3HU JHOI[ef/'I;

OCO3HaHHME IOCIEICTBUM M HENpUATHE BPEAHBIX NPHUBBIYEK (YHOTpEOJIEHUS aJIKOroJs,
HapKOTHKOB, KypeHHUs);

6) TPyIOBOTrO BOCIIMTAHHUSA:
TOTOBHOCTbH K TPYAY, OCO3HAHHE LIEHHOCTHU MacTepCTBa, TPYL0JIo0ue;

TOTOBHOCTH K aKTHBHOM ACATCIIBHOCTHU TEXHOJIOTHUYECKOU U COHHaHBHOﬁ HaIIpaBJICHHOCTU,
CIIOCOOHOCTh WHUIUUPOBATH, IJIaHUPOBATh u CaMOCTOATCIIbHO BBIIIOJIHATH TaKyro
JACATCIIbHOCTD,

MHTEpEC K pas3IuuHbIM cdepam NpodecCHOHATBLHONW NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOD Oyayliel npodeccun 1 pean30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJ1aHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO W CaMOOOPA30BAaHHMIO HA TPOTSHKCHUU BCEH
KHU3HH,

7) SKOJIOTHYECKOTO BOCIIUTAHMUS:

OKOJIOTHYCCKHU uenec006pa3Hoe OTHOIICHUEC K NPHUPOAC KaK MCTOYHUKY KH3HHU Ha 36MJ’I€,
OCHOBC €€ CylIE€CTBOBAHUA,

IMOBBIIICHUEC YPOBHA 9KOJIOTUYECKOMN KYJIBTYPBI: an06peTeHHe OIIbITa IUIAHUPOBAHUSA
IMMOCTYIIKOB U OLI€CHKU MX BO3MOXKHBIX HOCHG}ICTBI/Iﬁ JUIS 01<py>1<afom;eﬁ CpCabl;

OCO3HaHUE TT100aIbHOT0 XapaKkTepa KOJIOTNICCKUX HpO6J'I€M 151 HYTeﬁ HX PCIICHUA,

CIIOCOOHOCThH MCIIOJIb30BaTh MPHOOPETACMbIC MPHU U3YYCHUU OMOJOTHU 3HAHUSI M YMEHHUSI
IpU PEIICHUU TMPOOJEeM, CBA3aHHBIX C PALMOHAIBHBIM IPHUPOIONOIH30BAaHHEM (COOTIOICHUE
IMpaBUJI MOBCACHUA B IIPHUPOAC, HAIIPABICHHBLIX Ha COXPAHCHHEC PABHOBECHA B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, OHOC(hepbl);

AKTHUBHOE HENPUATHE JEHCTBHUM, MPUHOCAIIUX BpPEI OKPYKAIOIIEW NPUPOTHON Cpene,
YMEHHUE TPOTHO3UPOBATH HEOIArONPUATHBIE HKOJIOTMYECKHE MOCIEACTBUS MPEeANPHHUMAEMbIX
JIEMCTBUN U NPEAOTBpALaTh UX;

HAJIMYUE PAZBUTOIO IKOJOTMYECKOTO MBILIIEHUS, JKOJOTMYECKOM KYIBTYPBI, OIBITA
JIEATEIIbHOCTA  AKOJOTMYECKOM  HANpaBJIE€HHOCTH, YMEHUS PYKOBOACTBOBAaThCI WMHU B
[03HABaTEIbHOM, KOMMYHUKATMBHOM W COLMAIBHOM MPAKTUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM JAEATEIBHOCTH YKOJIOTHYECKON HANPABICHHOCTH;

8) LICHHOCTU HayYHOTO MTO3HAHUS:

c(OPMHPOBAaHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAayKd M OOILIECTBEHHOM MpPAaKTUKM, OCHOBAaHHOTO HAa JHUANOre KYIbTYD,



CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBCPIICHCTBOBAHUEC SI3BIKOBOM M YHTATCIbCKOM KYJIBTYpPHBI KaK CPCIACTBA BSBHMOHeﬁCTBHH
MCKAY JIOAbMHA U IMO3HAHUS MHUPA,

IIOHMMaHHe crneuupuKd OMOJIOTMU KaK HayKd, OCO3HAaHUE €€ POJId B (POPMUPOBAHUU
PALMOHAIBHOTO HAyYHOTO MBIIUIEHHS], CO3/1aHUH IETIOCTHOTO IPEICTABICHUS 00 OKPYKaroIEeM
MHUpE KaK O €IUHCTBE NPUPOAbI, ueloBeKa M oOO0IIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U penieHny mpo0iieM COXpaHEeHHUs IPUPOTHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAYMMOCTH OHOJOIMH JJIi COBPEMEHHOW LMBWIIM3ALUU: O0eCredeHus
HOBOTO YPOBHSI Pa3BUTHsI MEAMLIMHBI, CO3[aHUS MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelarb pecypcHble Ipo0IeMbl pa3BUTHS YEIOBEUECTBA, TOMCKA MyTell BBIXOJA U3 II00AIBHBIX
HKOJIOTUYECKHX MPOoOJIeM U oOecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCIIOJIb30BAaHHIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJTYYCHUH OMOJIOTMYECKHX 3HAHWH B LEJSX MOBBIIICHUS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-Hay4yHOW TIpaMOTHOCTM KaK COCTaBHOM 4YacTu (PYyHKLIHOHAIBHON
rPaMOTHOCTU O0ydYaromuxcsi, opMHUpyeMoil pu U3y4yeHUH OUOJIOTHH;

IMOHUMAHHUEC CYHIHOCTH MCETOHAOB IIO3HAHHA, HUCIIOJIB3YEMbIX B CCTCCTBCHHBIX HayKaX,
CIIOCOOHOCTh HCIIOJIL30BaTh IMoJiydacMbIC 3HAHHA JId aHalli3da U OOBsCHEHHS SIBJICHUI
OKpyXXaromero Mupa " IPOUCXOAAIIHNX B HEM HSMGHGHHﬁ, YMCHUC [OCJIaThb 000CHOBAHHEBIE
3aKIIIOUYCHUSA Ha OCHOBC HAy4YHBIX (1)aKTOB U HUMCIOIIMXCA JaHHBIX C MLCJIbIO TIOJYYCHHA
JAOCTOBCPHLIX BBIBOIOB,

CIIOCOOHOCTh CAMOCTOSTENILHO HCIIOJL30BaTh OHMOJOTUYECKHE 3HAHMS AJid pCIICHUA
HpO6J’I€M B PCAJIBHBIX KU3HCHHBIX CUTYAIlUAX;

OCO3HaHHUEC IICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTHU, TOTOBHOCTE OCYHICCTBJIATH HPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTD NHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHMIO U C€aMOOOPa30BaHUIO, K
aKTUBHOMY TIIOJIyYE€HHIO HOBBIX 3HAaHMH 1O OMOJIOTUM B COOTBETCTBUHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMHU.

119.8.5. B mporecce AOCTHKEHHsI JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS OOYYarOIIUMHCS
nporpaMMbl 0 OHOJIOTMM Ha YPOBHE CpEAHEro ooumero ooOpa3zoBaHUs y OOy4aroIMXCs
COBEPILIEHCTBYETCS SMOIIMOHAILHBIA MHTEIIEKT, MPEANoNararomuil cpopMUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIFOYAOIICTO CITIOCOOHOCTh IOHHUMATH CBOE OMOIIMOHAJIbPHOC COCTOAHHCE,
BUJCTDH HAIIPABJICHUA PAa3BUTUA COOCTBEHHOM 3MOIMOHAILHOM C(I)CpLI, OBITH YBCPCHHLIM B 0666;

caMOperyJaupoBaHus, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJCHHE, CIIOCOOHOCTD AN TUPOBATHCS K SMOLIMOHATBHBIM U3MEHEHUSIM U MTPOSIBIIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpCHHeﬁ MOTHBAIH, BKHIO‘IE[IOH_ICI‘/JI CTPECMIJICHHUC K HOOCTHXXCHUIO LCIU H YCIICXY,
ONTUMU3M, MHUIIUATUBHOCTH, YMCHUC HeﬁCTBOBaTB, nucxoas n3 CBOUX BO3MO)I(HOCTGI>'I;

SMIIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €r0 MpH OCYIIECTBICHUHM KOMMYHHUKAllUM, CIIOCOOHOCTh K COYYBCTBHIO U
COIEpPEKUBAHMUIO;



COILIMATIbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTUMHU
JIOIbMU, 3a00TUTHCS, IPOSABIISATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

119.8.6. MeramnpenMeTHbie pe3yabTaThl OCBOSHHUS ydeOHoro mnpenmera "buomorus"
BKJIIOYAIOT: 3HAYMMBIE JUIST (dhopMupoBaHUs MHPOBO33PEHUS 00yJaroImxcs
MEXIUCIUTUTMHAPHBIC (MEKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE [ETOCTHOCTD
HAy4YHOH KapTHUHBI MUpa W CHENU(PHKY METOIOB IO3HAHMS, UCIOIb3yeMbIX B E€CTCCTBCHHBIX
HayKax (BELIECTBO, SHEPTHUS, SBICHUE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIIUII, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCIICIOBaHKME, HAOIIOJICHHUE, M3MEPEHHE, SKCIICPUMEHT U
IpYTHUX), yHHBEpCajbHbIe yueOHbIE JelCTBUsA  (TIO3HABATENBbHBIE, KOMMYHUKATHBHBIC,
peryiasTuBHBIC), oOecneunBaromuye (GopMupoBaHne (YHKIIMOHAIBLHOW TI'PAMOTHOCTH U
COLIMANILHOM  KOMIETCHIIMM  OOYYaIOIIUXCS, CIIOCOOHOCTh OOyYalONIMXCS  HCIIOJIL30BaTh
OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHHUS M YHUBEPCAJbHBIC Y4eOHBIC
JICUCTBHYA B IO3HABATEIbHOM U COLMAIIBHON IPAKTUKE.

119.8.7. MertanpeaMeTHbIE pe3yNbTaThl OCBOCHHS HPOTPAaMMbBl CPEIHEro OOIIero
00pa30BaHMsI TOJIKHBI OTPaKaTh:

119.8.7.1. OBnagenue yHUBEpCcaaIbHBIMH YU€OHBIMU [TO3HABATEIbHBIMU JEHCTBUSIMMU:
1) 6a3oBbIe JIOTHUECKHE CHCTBUS:

CaMOCTOATCIIBHO Q)OpMYHI/IpOBaTB U aKTyaJIM3UpPOBATH np06neMy, paccMarpuBarb €€
BCCCTOPOHHC,

UCIIOJIb30BaTh IIPU OCBOCHUH 3HAHUN MIPHUEMBI JJOTMUYECKOTO MBIIUICHUs (aHaIu3a, CUHTE3a,
CpPaBHEHHMs, KiacCU(pUKalUU, OO0OOIIEHUS), pPACKPBIBATH CMBICT OHOJIOTUYECKUX TMOHATUH
(BBLAETATH UX XapaKTepHbIE PU3HAKHU, YCTAHABINUBATh CBA3U C IPYTUMU IOHATHIMH);

ONpeaAcCATh LCIW ACATCIBbHOCTHU, 3aJaBasd MNapaMCTPbl U KPUTCPUU HUX JOCTHIKCHHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTU C ITOCTABIICHHBIMHA LECIIAAMU,

UCIOJIb30BaTh OWOJIOTMYECKHUE TOHATUS JUIsl OObSCHEHUS (AKTOB M SBICHUH >KHUBOM
IIPUPOJIBL;

CTPOUTH JIOTMYECKHE pACCYyKIEHUs (MHAYKTUBHbIE, NEAyKTUBHbIE, IO aHAJOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M HPOTHBOPEUUs] B PACCMAaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUECHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPENICTBA JJIA NPEJCTaBICHUS CYIIECTBEHHBIX CBSI3€U M
OTHOIIIEHUH B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaK)Ke MPOTHBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH PelIeHUs IPOOIEMBI C yUETOM aHaJIN3a UMEIOIINXCS MaTepUaIbHBIX U
HEMaTEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPCKTUBLI B ACATCIBHOCTb, OLCHUBATHL COOTBCTCTBUC PCE3YIIBTATOB IIC/IAM,
OLICHUBATb PUCKU HOCJICI[CTBI/Iﬁ ACATCIIbHOCTH,

KOODJIMHUPOBAaTh U BBIOJIHATH pabOTy B YCIOBUSX pPEAJIbHOT0, BUPTYaJIbHOIO H
KOMOMHHPOBAaHHOTO B3aMMOJECHCTBHUS;

pa3BUBATh KPEaTHBHOE MBILUICHNUE IPU PEIICHUH KU3HEHHBIX MTPOOIIeM;



2) 6a30BbBIC UCCIICIOBATEIBLCKHUE JICHCTBHS:

BJIJICTh HABBIKAMH Y4eOHO-HCCIIC0BATEIbCKOW U MPOEKTHON JEATEIbHOCTH, HABBIKAMH
pazpemieHus mpodiieM, 001a1aTh CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOHMCKY
METOIOB PEIICHUS PAKTUICCKUX 3a/1a4, IPUMEHCHUIO Pa3IMIHbIX METOIOB MO3HAHHS;

WCIIOJIb30BaTh PA3JIMYHBIE BUJBI JACSATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEPIIPETAIMH, NTPEOOPa30BaHUI0 U NMPUMEHEHHIO B Y4EOHBIX CHUTyallMsIX, B TOM 4YHCIE MpU
CO3/IaHUU y4EOHBIX U COIMATBHBIX MPOEKTOB;

(dbopMupoBaTh HAY4HBIN THUIl MBIIUICHUS, BJIaJ€Th HAYYHOU TEPMHUHOJIOTHEH, KIHOUEBBIMU
MOHSITUSIMHA U METOIAMH;

CTaBUTb H (bOpMy.]'IPIpOBaTB COOCTBEHHBIE 3aJa4yul B O6pa3OBaT€HBHOﬁ JCATCIIBHOCTH U
JKU3HCHHBIX CUTYyallUAX,

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIC CBSI3M UM aKTyalM3UpOBaTh 3a/ady, BbIABUTATh
TUTIOTE3Y €€ PEIICHUs, HAaXOAUTh apTYMEHTHI JJI JI0Ka3aTeIbCTBAa CBOMX yYTBEPKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATh IMOJIYYCHHBIC B XOAC PCHICHUSA 3ada4r pE3yIbTaThbl, KPUTUUCCKHU OLCHWBATH
HUX JOCTOBCPHOCTD, MPOTHO3UPOBATH H3MCHCHHUEC B HOBBIX YCIIOBUAX;

AaBaTb OLUCHKY HOBBIM CUTyallUsIM, OLICHUBATb HpI/IO6pCT€HHbII\/JI OIIBIT,

OCYILECTBIIATh IIEJICHANPABICHHBIA TIOUCK TEPEHOCa CPEICTB M CIIOCOOOB JCHCTBUS B
poQeCCHOHATBHYIO CPENY;

YMETH MEPpCHOCUTD 3HaHUA B IMO3HABATCIIbLHYIO )51 MMPaKTUYCCKYIO obmactu
KHN3HCACATCIIBHOCTH,

YMETb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX MMPCAMETHBIX 06J18.CT€I>’I;

BBIJIBUT'aTb HOBBIC HACHU, NpCAjiaratb OpPUTHHAJIBHBIC INOAXOAbl W PCHICHUSA, CTAaBUTH
HpO6J’ICMBI " 3a1a4u, JOITYCKAOIINEC aJIbTCPHATHBHBIC PCIICHUA

3) pabora ¢ undopmarueii:

OPUEHTUPOBATbCSA B PA3IMUYHBIX MCTOUHMKAX HH(POpMauM (TekcTe yd4eOHOro mocoowus,
HAy4HO-TIOMYJISIPHON JTUTepaType, OMONOrMUeCKUX CIIOBapsAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
06a3ax naHHBIX, B VIHTepHeTe), aHAJIM3UPOBaTh HH(POPMAIMIO pPA3JIMYHBIX BHJIOB U (HhopM
MIPEJCTaBICHUS, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTE;

dbopMynHpoBaTh 3ampoChl U TMPUMEHSATh pa3IUYHbIE METOABl MPU TOUCKE M O0TOOope
Ouosornueckor nHMOPMAIIHH, HEOOXOAMMOM JIJIsl BBITIONTHEHUS YI€OHBIX 3a/1a4;

HpI/IO6pCTaTB OIIBIT HMCIIOJIb30BAaHHA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/II(aTI/IBHBIX TeXHOHOFHﬁ,
COBCPUICHCTBOBATH KYJIIBTYPY AKTHUBHOT'O UCIIOJIB30BAHHUS PA3JINYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY MpPEACTaBICHHUS OHOIOTHYECKON
uH(popMaIuu (CXxeMbl, rpaduKu, TuarpaMmsbl, TaOIUIIbI, PUCYHKH U JPYTO€);

WCIONb30BaTh HAy4YHBIA S3BIK B KauecTBE CpelIcTBA TpH paboTe ¢ OMOIOTHYECKOU
UHPOPMAIUEH: PUMEHATh XUMUYECKHe, (pU3MUecKue M MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYypy, WCIIOIb30BaTh H MPEOOPa3OBHIBATH 3HAKOBO-



CUMBOJIMYCCKUC CPCACTBA HANIAIHOCTHU,

BJIAJICTh HABBIKAMHM pACIO3HABAaHUSA M 3alIUThl HMH(pOpPManuu, HHOOPMAIMOHHON
0€30MacHOCTH JUYHOCTH.

119.8.7.2. OBnageHue yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMH:
1) oGmenue:

OCYIIECTBIIATh KOMMYHUKALIUA BO BCEX cepax >KU3HU, aKTUBHO y4acTBOBaTh B JIMAJIOre
WINA JHUCKYCCUU TI0 CYIIECTBY OOCYXIaeMOl TeMbl (YMEHHE 3aaBaTh BOIIPOCHI, BBICKA3bIBATh
CYy)KIEHUs OTHOCHUTEJIbHO BBINOJHEHUsI NpelaraéMoi 3aJauyd, Yy4YWTHIBaTb HMHTEPECHl U
COIIACOBAHHOCTH MO3UIMM IPYTUX YYACTHUKOB AMAJIOTa WIHM JUCKYCCUN);

PacCIiioO3HaBaTb HeBep6aJ'IBHBIe CpeacTBa O6H.[CHI/I${, INOHUMAaTb 3HA4YCHUC COLHAJIbHBIX
3HAKOB, MPCAIIOCBIIOK BOSHUKHOBCHHA KOH(bJII/IKTHI)IX CI/ITyaIII/If/'I, YMETh CMAT'YaThb KOH(l)JII/IKTI)I u
BCCTHU IICPETOBOPLI;

BIIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIEHUS] M B3aMMOJCHCTBUS, MOHUMATh HaMEpPEHUS
JIPYTUX JIFONIEH, IPOSBISITh YBAXKHUTEILHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (opme
(bopMyIUpOBaTh CBOU BO3PAKEHUS,

pasBEepHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB;

2) COBMCCTHasdA ACATCIBHOCTD:

MMOHMMATh U HCIOJb30BATh NMPEUMYILECTBAa KOMaHIHOW M MHAMBHUAYAJIbHON pabOTHI MpHU
peneHnH OMoIoruyeckoil mpoOneMel, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS IPYIOBBIX
(dbopM B3aMOJIEHCTBUS IIPU pPELLIEHNN y4eOHOH 3a1a4H;

BBI6I/IpaTI> TEMATUKY U MCETOAbI COBMCECTHBIX JIENCTBUI C yYueToM O6H_II/IX HHTCPECOB U
BO3MOXKHOCTEH KaXXI0T0o 4JICHA KOJIJICKTHBA,

IIPUHUMATh LEJId COBMECTHOM JEATEIBbHOCTH, OPraHM30BbIBATH U KOOPAUHUPOBATH
JICUCTBUS MO €€ JOCTHXKEHHWIO: COCTABJIATh IUJIaH JCHCTBHM, PacHpelessiTb PO C YYETOM
MHEHUH Y4aCTHUKOB, OOCYKJIaTh PE3yAbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJAJa M KaKJIOTO0 yYaCTHMKA KOMaH/bl B OOIIMU pe3ynbraT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IMPOCKTHLI, OLCHHMBATH HWACU C MNO3WLOHWH HOBU3HBI, OPUTHHAJIIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATE IMO3UTHBHOC CTPATCrMYCCKOC IOBCACHHWEC B PAa3JIMYHBIX CUTYyalHAX,
MMPOABJIATE TBOPUCCTBO U B006pa)KeHI/IC, OBITh WHHUIINAaTUBHBIM.

119.8.7.3. OBnaneHne yHUBEpPCAIbHBIMU PETYAATUBHBIMU JEHCTBUIMMU:
1) camoopranu3zarus:

HCIIOIL30BaTh OHOJIOTMYECKUE 3HAHMS JJIs1  BBIABJICHUS np06neM N HX PpCHICHUA B
JKHN3HCHHBIX U y[IC6HLIX CUTyalusx;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHHUH IECJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX



JNEUCTBUSIX M TOCTYINKaX MO OTHOIICHHIO K UBOW MPUPOAE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYKaIOIUX;

CaMOCTOATCIIBHO OCYHICCTBJIATL INO3HABATCIIBHYHO ACATCIIBHOCTH, BBIABJIATH HpO6JIeMBI,
CTaBUTh H (bOpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4yn B 06p8,30BaTCJ'IBHOI71 JACATCIIBHOCT U
JKU3HCHHBIX CUTYAlHAX,

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIeHHs MPoOJeMbl C YI4ETOM HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacmmpsATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MPEAIOYTEHHIA;

JieN1aTh 0CO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELLCHUE;
OLICHUBATh PUOOPETEHHBIH OIBIT;

crocoOCTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO IIUPOKON 3PYIULMH B pa3HbIX 001acTAX
3HaHWUH, IOCTOSIHHO NOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIM YPOBEHB;

2) CaMOKOHTPOJb:

AaBaTb OLCHKY HOBLIM CUTyalllsIM, BHOCHTL KOPPCKTUBBI B ACATCIBHOCTbL, OLICHUBATH
COOTBCTCTBHUC PE3YJIIbTATOB LCJISAM;

BJIAJICTh HaBBIKAMHU MTO3HABATEIHHON pe(IeKCHU KaK OCO3HAHMS COBEPILAEMBIX IEHCTBUIN U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB M OCHOBaHMM, MCIOJIb30BaTh MPHUEMBI pediiekcuu
JUISL OLIEHKU CUTYalllH, BEIOOpA BEPHOTO PELLICHUS;

OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHHS [0 UX CHU)KEHUIO;
MPUHUMATH MOTHBBI M apTyMEHTHI IPYTHUX NP aHAIHU3€E PE3YIBTATOB ACATEIHHOCTH,
3) npuHATHS ceds U IPYTUX

MPUHUMATH ce0s1, MOHMMAasi CBOM HEJOCTATKH U JJOCTOWHCTBA,

IIPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX NP aHAIN3€ PE3YJIbTAaTOB AEATEIbHOCTH;
MIPHU3HABATh CBOE MIPABO M MPABO IPYTUX Ha OLIHOKY;

pa3BUBaTh COCOOHOCTh MOHUMATh MHP C MO3UIMU APYTOTO YEeJIOBEKA.

119.8.8. TIpenmernspie pe3ynbrathl ocBoeHus mpopamMmbl COO mo Ouosiornu Ha 0a30BOM
YPOBHE BKIIIOHAIOT creuuduyeckre s yueOHoro mpenmera "buosnorus" Hay4yHble 3HAHMA,
YMEHHUSI U CLIOCOOBI IEHCTBUM MO OCBOEHHUIO, MHTEPIPETALMU U TPEOOPa30BAHUIO 3HAHUH, BUIbI
JeSITeIbHOCTH MO TOJIyYEHHIO HOBOTO 3HAHHS M MPUMEHEHUIO 3HAHUN B Pa3IUYHBIX Y4eOHBIX
CUTyallUsiX, a TaKKe B pEaJbHbIX XU3HEHHBIX CHUTyallUsX, CBA3aHHbIX ¢ Ouojorueil. B
porpaMMe MpeAMEeTHBIE pe3yIbTaThl MPEICTABICHHBI 110 To1aM 00y4eHUsl.

119.8.9. IlpenMeTHbIe pe3yabTaThl OCBOCHHS yueOHOoro mpenmera "buonorus" B 10 kmacce
JTOJKHBI OTpaXarh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W POJM OUOJOTMH B CHUCTEME HAyYHOTO 3HAHUS



€CTECTBEHHBIX HayK, B (DOPMUpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MUpa U
HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUNUCKHUX U 3apyOEKHBIX yUEHBIX-OMOJIIOrOB B pa3BUTHE
O6uosioruu, GyHKIMOHATFHON TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUs )KU3HEHHBIX 3a]1ay;

YMEHHE PacKpbIBaTh coepKaHHe OUMOJIOTMYECKUX TEPMUHOB M TMOHSATUMN: KU3Hb, KIIETKA,
opranusM, Merabonmu3M (0OOMEH BEHmIECTB M MPEBpAIIeHHWE JHEPIruu), TOMEOCTa3
(camoperynsmusi), ypOBHEBas  OpraHu3anus KHUBBIX CHUCTEM, CaMOBOCIPOHU3BEJICHUE
(penponykuus), HaCJAEACTBEHHOCTb, U3MEHUNBOCTb, POCT U PA3BUTHE;

yYMEHHUE H3Jlararb OHOJOrMYecKHe TEOpUM (KJIEeTOYHAas, XPOMOCOMHas, MYyTallMOHHai,
[EHTpaJIbHAsl J0rMa MOJEKYIsipHOil Ouomorun), 3akonbl (I. Mennens, T. Moprana, H.U.
BaBuioBa) u yuenus (0 HeHTpax MHOrooOpasusi U MPOUCXOXKIEHHsI KyIbTypHbIX pacteHuit H.H.
BasuiioBa), onpenensaTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMCEHHUC BJIAACTh MCETOAAMH HAYYHOI'O IIO3HAHHA B OMOJIOTHH: Ha6J'IIOI[CHI/I€ H OIIMCAaHUC
JKHUBBIX CHCTEM, IIPOLECCCOB U ﬂBJIGHPIfI, opraHusanyss MW HOPOBCACHUC OM0JI0rIYECKOTO
OKCIICPUMCHTA, BBIABUIKCHUC THIIOTE3bI, BbIABICHUC 3aBUCHUMOCTU MCXKAY HCCICAYCMbIMHU
BCIIMYMHAMHU, OOBSICHCHHUE IMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHSITI/II\/JI,
TeOpI/Iﬁ " 3aKOHOB, YMCHHC [1€JIaTh BbIBOJAbI HA OCHOBAHUH ITOJIYUYCHHBIX PE3YJIIBTATOB;

YMCHHUEC BBIACIIATH CYHICCTBCHHBIC IPU3HAKHW BUPYCOB, KJICTOK MNPOKAPUOT MU IOYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB, OCOOCHHOCTH TPOIIECCOB: 0OMEHA BEIIECTB U
MPEBPAICHHS] YHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO W JHEPTreTUYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OIUIOAOTBOPCHUS, PA3MHOXKCHHUS, WHAWBUIYAILHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yYMEHHUE MPUMEHSTh MOJYUYECHHBbIE 3HAHMS I OOBSICHEHUs OMOJOTMYECKUX IMPOIECCOB U
SBJICHUH, JIUIS1 IPUHATUS NIPAKTUYECKUX PELIEHUI B TOBCEHEBHON KU3HHU C 1IEJIbI0 00eCcTieueHUs
0€30IaCHOCTH CBOET0 3/I0pOBbSl M 3/I0pOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEICHUS B OKpYXKarolled NpUpPOAHON cpesne, MOHUMaHUEe HEeoOXOAMMOCTU
UCTIOJIb30BaHMsl JTOCTHKEHUH COBPEMEHHOW OHONIOTMH M OMOTEXHOJOTHH JUIsl palMoHaIbHOIO
PUPOIONIONH30BAHMS;

YMCEHHUC pellarb 3JIEMCHTAPHLIC TCHCTHYCCKUC 3aJJadd Ha MOHO- U I[I/II"I/I6pI/II[H06
CKpCIIMBAHHUE, CHCIINICHHOC HACICAOBAHUEC, COCTABIATE CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIuBaHUs
AJIA TIpEACKa3aHrs HACJICAOBAHUA IIPU3HAKOB Y OPTraHU3MOB;,

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTUYECKHUe padoThl, cOoONIOAaTh MpaBuiia MpU
pabote ¢ yueOHbIM U J1abopaTOPHBIM 000PYIOBaHHEM;

YMEHHME KPUTHUYECKH OLIEHMBaThb M WHTEPIPETUPOBaTh HH(OpMaIMi0 OHOIOTHYECKOTO
COZIep)KaHUsl, BKJIIOYAIOIIYIO ICEBIOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeAcTBa
MaccoBOM HMH(}OpMaluu, HaydHO-MOMYISIpHbIE MaTepuaibl), STUYECKUE aCMEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaTh COOCTBEHHBIE TIMCBMEHHBIE W YCTHBIE COOOIIeHus, 00001as
Onojorudeckyro HWHGOPMAIMI0 U3 HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO HCIIOJIB30BaTh
MOHSTUIHBIN anmnapar OMOJIOTHH.

119.8.10. IIpenMeTrHbie pe3ynabTaThl OCBOEHHS ydyeOHOro mnpenmera "buomorus" B 11
KJIacce JIOJDKHBI OTPaXarh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W POJM OHMOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHMM COBPEMEHHOIl €CTECTBEHHO-HAyYHOI KapTUHBI MUpa U



HAyYHOT'O MHUPOBO33PEHHS, O BKJIAJE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, GyHKIIMOHATFHOM IPaMOTHOCTH YeJIOBEKa JIs pEIICHUs dKU3HEHHBIX 3a/1ay;

YMEHHE PaCKPBIBATh COACPKAHUE OMOJIOTHUECKUX TEPMUHOB U MTOHATHIA: BUJI, TIOMYJISIHS,
reHO(OH/, DBOJIONHWSA, JBIKYIIHE CHIbl ((PakTOpbl) DBOJIOIHMH, MPHUCIIOCOOICHHOCTD
OpPTaHW3MOB, BHJI000pa30BaHUE, DJKOJIOTHUYECKHE (DAKTOPBI, OSKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEyIICHTHI, IS MATAHMSI, YKOJIOTUIECKasi MupamMuia, OMoreoreHos, onocdepa;

yMEHHE Wu3jarath OHOJOrMYecKkue Teopun (dBodronMoHHas teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpUs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K.M.
bapa, uepenoBanus maBHBIX HampaBieHud u myrteil 3Bomonuu A.H. Ceepuosa, yueHus o
6uocdepe B.1. Bepnaackoro), onpenensaTs rpaHUIbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMCHHUEC BJIAJACTh MCTOAAaMH HAY4YHOI'O IMO3HAHHA B OHOJIOrHU: Ha6JIIOI[eHI/Ie 1 OIIMCAaHUuC
JKUBBIX CHCTCM, IIPOLCCCOB H HBHCHHﬁ, OopraHu3anysa W IIPOBCACHUC OHOI0THYECKOTO
SKCIICPUMCHTA, BBIABHIXCHHUC THUIIOTC3bI, BLIABICHUC 3aBUCHUMOCTU MCKAY MHCCICAYCMbBIMU
BCJIMYMHaMMU, O0OBSICHEHHE NOJIYUYCHHBIX PE3YyJIIbTAaTOB, HCIIOJIB30BAHHLBIX HAYYHBIX HOHHTHI;'I,
Teopnﬁ M 3aKOHOB, YMCHHC J1€J1aTh BBIBOJAbI HA OCHOBAHUH ITOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBLICIATH CYIIECTBEHHBIC MTPU3HAKU CTPOCHUSI OMOJIOTMYEeCKUX OOBEKTOB: BHUJIOB,
HOMYJISIINAN, TPOAYIEHTOB, KOHCYMEHTOB, PpEIYIICHTOB, OHOTrE€OIICHO30B U OKOCHUCTEM,
0COOCHHOCTH  TPOIIECCOB:  HACIEACTBCHHOW  HM3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BUI000Pa30BaHMs, MPHUCIIOCOOIEHHOCTH OPTaHU3MOB, ICHCTBUS HKOJIOTHYECKUX (DaKTOpOB Ha
OpraHHU3MBI, IEPEHOCA BEIIECTB U MMOTOKA SHEPTUHU B SKOCHUCTEMAX, aHTPOIOT€HHBIX M3MEHEHUH
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OHMOTCOXMMHUYECKUX IHUKIOB B
ouocodepe;

YMCHUEC NMPHUMCHATH IMOJTYYCHHBIC 3HAHUA IJIA 00BACHEHUST OMOJIOTHYECKHUX ImponecCcoB u
SIBJICHUH, ISl IPUHATHS TPAKTHYECKUX PEIICHUH B MMOBCEIHEBHOM KM3HHU C LIEJIbI0 00eCTIeueHus
0€30ITaCHOCTH CBOETO 3J0pPOBbS M 370POBBSl OKPYKAIOIIMX JIFOACH, COONIONCHUS HOPM
TPaMOTHOTO TIOBEIEHHS B OKpPYXKAlOUIeH MPHUPOIHON cpene, MOHMMaHWE HEOOXOAUMOCTH
HCIIOJIB30BaHUA }IOCTI/DKCHI/Iﬁ COBpCMeHHOI\/'I ouoJioruun JIIS panroHaJIbHOIO
IPUPOOTIONB30BaHNUS;

YMCHUEC pPEIIATh 3JICMCHTAPHLBIC OHOJIOTHYECKHE 3aaa4r, COCTaBJIATH CXEMbI IIEPCHOCA
BCHICCTB U DHECPI'UU B 3KOCUCTCMAX (I_ICHI/I HI/ITaHI/Iﬂ);

YMEHHE BBINOJIHATH JTAOOPATOPHBIE M MpPaKTUYECKHUe padoThl, cOoOMIOAaTh MpaBuiia MpU
pabote ¢ yueOHBIM U J1abopaTOPHBIM 000PYIOBAaHHEM;

YyMEHUE KPUTHUYECKH OIICHHBATh W HHTEPIPETUPOBATH HHGOPMAIUIO OHOIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHWUS U3 PA3IWYHBIX HCTOYHHMKOB (CpelCTBa
MaccoBOo HHGpOpPMAIUK, HAYYHO-TIOMYISPHBIE MaTepHalbl), pacCcMaTpUBaTh TIIOOATBHBIC
HKOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaTb COOCTBEHHBbIE IHMCHMEHHbIE M YCTHBIE COOOIIeHus, 0000mmas
OuojorMueckyr0o HMHGOPMAIMI0 U3 HECKOJbKUX HMCTOYHUKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapar 6HOJIOTHH.

119.9. B denepanbHbIX U pETHOHATBHBIX MPOIEAYpPaX OIECHKH KadecTBa OOpa3OBaHMS
UCTIONIBb3YeTCsl TMepedeHb (Koaum(uKarop) paclpelesieHHbIX 10  KjaccaM — IMPOBEPSIEeMbIX
TpeOOBaHUN K pe3ylabTaraM OCBOCHHMS OCHOBHOW 0O0pa30BaTeIbHON MPOrpaMMbl CPEIHETO
o0111ero 00pa3oBaHUs U IEMEHTOB COIEPKAHMS 10 OMOJIOTHH.



Tabmuma 16

[TpoBepsieMbie TPeOOBAHUS K Pe3yJIbTaTaM OCBOCHHS OCHOBHO
obpa3oBarenbpHON Iporpammsl (10 kmace)

Kon [IpoBepsiembie MpeIMETHBIE PE3YIIBTAThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOI MPOrpaMMBbl CPEIHEro 0o1ero 00pa3oBaHus
pesynbrara
1 ChopMupoBaHHOCTh 3HAHUH O MECTe€ U pPOJM OUOJIIOTHHM B CHCTEME

HAy4YHOTO 3HAHUS €CTECTBCHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHONH KapTUHBI MHpAa W HAyYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCHMCKMX M 3apyOC)KHBIX YYCHBIX-OMOJIIOTOB B pPa3BUTHE
Oouonoruu; (YHKIUOHATBLHOM TPaMOTHOCTH UYEJOBEKa Ui pEelIeHUs
KU3HEHHBIX 3a]1a4

2 YMeHHe pacKpbIBaTh COACPIKaHUE OMOJOTUYECKHX TEPMUHOB M TIOHSITHIA:
KH3Hb, KIIETKA, OPraHu3M; MeTa0oin3M (0OMEH BEIIECTB U IPEBpAICHHE
SHEPTHUH), TOMEOCTa3 (CaMOpEeryslvs), YPOBHEBAasT OpraHu3aIusl >KUBBIX
CHCTEM, CaMOBOCIHpPOM3BeleHUE (PENpOMyKIHsl), HACICICTBEHHOCTD,
HU3MCHYUBOCTD, POCT U PA3BUTHC

3 YMenue wusnaratb OHOJIOTMYECKHE TEOpUU (KJIETOYHAsl, XPOMOCOMHAs,
MytanuonHas), 3akonbl (I. Mennens, T. Moprana, H.W1. BaBunosa) u
yuyeHus (0 UEHTpax MHOrooOpa3usi M MPOUCXOKACHUS KYIBTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensiTh IpaHUIBl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM

4 YMeHue B1aeTh METOAaMU HAyyHOTO O3HAHUS B OMOJIOTHH (HabtoieHne
U ONHMCAHME >KUBBIX CHUCTEM, NPOLECCOB M SBICHUN; OpraHu3auus u
IpoBe/leHNe OUOJOTMYECKOr0 HKCIEPUMEHTA, BBIABMKEHHE THIIOTE3BI;
BBISIBJICHHE  3aBUCUMOCTH  MEXIYy  HCCIEAYEeMbIMH  BEJIMYMHAMH,
OObSCHEHHE TIOJTYYEHHBIX pe3yJbTaToOB, MCIOJb30BAHHBIX HAy4HBIX
MOHATUM, TEOPUl W 3aKOHOB; yMEHHUE JieJaTh BBIBOABI HAa OCHOBAHUU
MOJIy4EHHBIX Pe3y/IbTaToB)

5 YMeHue BBIAENATh CYIIECTBEHHbIC TPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKApWUOT, OJHOKJCTOYHBIX W  MHOTOKJICTOYHBIX  OpPTaHH3MOB;
OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB M MPEBpAIICHUS SHEPTrUU B
KJIeTke, (OTOCHHTE3a, IUIACTUYECKOTO U DHEPreTHYecKoro OOMeHa,
XeMOCHUHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHHS,
WHJIMBHUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3)

6 yMeHI/Ie HpI/IMeHSITI) nonyquHHe 3HAHUA IJIs1 06T)$[CH€HI/I$[ 6I/IOJ'IOFI/I‘-IGCKI/IX
MPOLIECCOB U SBJICHUM, [JIS TPUHATHS MPAKTUYECKUX pEUICHHH B
MMOBCEAHEBHON JKM3HU B LEIIX oOecreueHnuss 0e30MacHOCTH CBOEro
3M0pPOBBSL M 3I0POBbS OKPYXKAIOIIUX JIFONEH, COOMIONEHUsS HOpPM
IPAMOTHOTO TOBEJEHUS B OKpPYKAlOLIEH MPUPOIHOM Cpele; MOHHMAHME
HE0OXOMUMOCTH HCIONIB30BAaHUS JTOCTHKCHUN COBPEMEHHOW OMOJOTHH U
OMOTEXHOJIOTHH JIJIsl PAIIMOHAIBHOTO MPUPOIOIIOIH30BAHHUS

7 VYMmenne pelmiate J3JIEMCHTAPHBIC TI'CHCTHYCCKHUE 3aJa4d Ha MOHO- U




TUTHOPUIHOE CKpEIIMBaHue, CIEIMJICHHOE HaClIeI0BaHNUe, COCTaBIIAThH
CXEMbI MOHOTHOPHIHOTO CKPEIIMBAHUS IS MPEICKa3aHus HAClIeI0BaHUS
MIPU3HAKOB Y OPraHU3MOB

8 VMeHHe BBINONHSATH J1a0OpaTOpHbIC M MPAKTHYECKHE PabOThI, COOMIONATh
npaBuia mpu padore ¢ yueOHBIM U JIAOOPATOPHBIM 000PYIOBaHUEM

9 YMeHHe KPUTHYECKH OLEHUBAaTh M HWHTEPHPETHPOBATH HH(POPMALIUIO
OMOJIOTMYECKOTO COJEPKAaHUS, BKJIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHMS U3
paznuuHbiX ucTouHMKOB (CMU, HayyHO-momynsipHble Marepualibl);
TUYECKUE aCIEKThl COBPEMEHHBIX UCCIIEI0OBAHNUI B OMOJIOIMH, MEIULIUHE,
OMOTEXHOJIOTUU

10 YMeHHe co3naBaTh COOCTBEHHBIC THCBMEHHBIC M YCTHBIE COOOILICHHS,
0000mmas OMOIIOTUYECKYI0 HMH(DOPMALUIO W3 HECKOJbKHX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATHHHBIN ammapar OnoJIOTHH

Tabmuma 16.1

[IpoBepsiembie sneMenTsI coaepkanus (10 kiacc)

Kon IIpoBepsiemMblii 2JIEMEHT COAEPIKAHUS

1 buosorus kak Hayka

1.1 buonorust - nayka o >xuBoil mnpupozae. Ponp Ouonorun B QpopmHupoBaHHH
COBpPEMEHHOW HayyHOU KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HayK

1.2 Mertoapl MO3HaHMS >KMBOM MpUpPOnbl (HAOMIOICHHE, SKCIEPUMEHT, ONHMCaHUE,
U3MepeHue, KiacCUpUKalus, MOJEIMpPOBaHUE, CTaTUCTUYecKas o0paboTka
JTAHHBIX )

2 JKuBble cucTEMBI U X OpraHu3anus

2.1 XKusble cuctembl (6MOcHCTEMBI) Kak IMpeaMeT u3ydeHus ouonoruu. CpoiicTBa

O6uocucTeM U UX pazHOOOpas3ue

2.2 VYpoBHM oOpraHu3aluud OHMOCHUCTEM: MOJIEKYISPHO-TE€HETUUECKUH, KIETOYHBIH,
OpraHU3MEHHbIH, TOMYISIIIMOHHO-BUI0BOM, YKOCUCTEMHBIN, OHOC(epHBIit

3 XHWMHYECKUIN COCTAB U CTPOCHUE KIETKU

3.1 XHWMHMYECKUH COCTAaB KIETKM. XHUMHYECKHE DJIEMEHTHI: MaKpOJIEMEHTHI,
MHUKpO2JIEMEHTBI. Boma u MuHepanbHble BemectBa. @DOyHKUHUHM BOABI H
MUHEpaJIbHBIX BellecTB B kieTke. [logaepxanue ocmMoTnyeckoro 6ananca

3.2 benku. CoctraB u cTpoeHue OenkoB. AMHHOKHUCIOTBI - MOHOMEPBHI OEJIKOB.
He3zameHuMble M 3aMEHUMBbIE aMMHOKHUCIOTHL. AMHHOKHUCIOTHBIM COCTaB.
VYpOBHU CTPYKTYpbl OENKOBOW MOJIEKYIBI (MIE€pBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAsL CTPYKTypa). XHUMHUYECKHEe CBOMCTBa OenkoB. buonoruueckue
(GbyHKIIUU OENKOB.

®epMeHTHl - Ouojoruyeckue karanusatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LEeHTp, cyOctparHas crneuuduaHoctb. Kodepmentsl. Buramunabl. Otanuus




(hepMEeHTOB OT HEOPTaHUYECKUX KaTalu3aToOpOB

3.3

VrneBonel: MOHOCaxapuabl (IIIOKO3a, pubo3a M Ae30KCHpH003a), JucaxapHibl
(caxapo3a, sakTo3a) M TOJMCaxapuabsl (Kpaxmaji, JIHUKOTE€H, LEJUTI0JI03a).
buonornyeckne GpyHKINU YIIEBOIOB.

Jlumuapl:  TpUrMIepuabl,  crepounbl,  (Gochomumuasl.  [mapoduasHO-
ruapodoOHsle  cBoiicTBa. buomormueckue ¢yHkimum smnuaoB. CpaBHeHHE
YIJICBOOB, OCJIKOB U JIUMTUA0B KaK HICTOYHUKOB SHEPTHH

3.4

Hyxnennossie kucnorsr: JITHK u PHK. Hykieotuas! - MOHOMEPBI HYKIEHHOBBIX
kucioT. Crpoenne u Qynknum JIHK. Crpoenme u ¢ynknuu PHK. ATO:
CTpoeHue u pyHKIHUU

3.5

LII/ITOJ'IOFI/IH - HayKa O KJICTKC. Knerounas TEOpHsL. MCTOI[BI HN3Y4YCHHS KIIECTOK

3.6

Knerka kak nenoctHas >xuBas cucrema. OOIlue NpU3HAKU KIETOK: 3aMKHYTas
HapyxHass MemOpana, monekynsl JIHK kak renermdeckwii ammapar, cucrema
CHHTe3a OesKa

3.7

Tunel KIeTOK: 3yKaproTHUecKass U npokapuorudeckas. OCOOEHHOCTU CTPOCHUS
npokapuorudyeckod  kierku. Kierounas crenka Oaxtepuil.  CrpoeHue
9YKapUOTHYECKON KJeTKH. OCHOBHbBIE OTJIMYUS PACTUTENBHOM, >KMBOTHOH MU
IpUOHON KIIETKU

3.8

[loBEepXHOCTHBIE CTPYKTYphl KJIETOK - KIJIETOYHAsl CTEHKA, IVIMKOKAJIMKC, HX
¢byukuu. [1nazmarnyeckas memOpaHna, ee cBoiicTBa u (ynkiuu. [luronnasma u
ee opraHoujipl. OgHOMEMOpaHHBIE OpPraHOWIbl KIETKU: HSHAOIUIa3MaTHYecKas
cerb (OIIC), ammapar Tonbmxu, nu3ocoMmel. I[lomyaBTOHOMHBIE OpPTraHOMIBI
KJIETKA: MMTOXOHJIpPUH, acTuibl. [IpoucxokaeHrne MUTOXOHIPUM M IUTaCTU.
Bunsl mmactua. HememOpaHnHble OpraHoubl KJIETKH: PHOOCOMBI, KIETOYHBIN
LEHTP, PECHUYUKH, KI'YTUKU. DYyHKIIMN OPraHONI0B KIETKU. BKitouenus

3.9

SAnpo - perynastopHslii 1eHTp kieTkd. CTpoeHue sifpa: sgiaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTuH, AAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

)KI/BHGI[GHTGHBHOCTL KIICTKH

4.1

OO6MeH BemlecTB, UM MeTabonMu3M. AcCUMUIAIMS (TUITAaCTUYECKUN OOMEH) U
JTUCCUMUIISALUS (PHEPreTHUecKrii oOMEeH) - JIB€ CTOPOHBI €IMHOrO IMpoliecca
MeTtabonu3ma. Tumbsl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Poib
(epMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUH YHEPTUHU B KIIETKE

4.2

dotocunTte3. CBeToBas U TeMHOBasi da3bl PoTocunresa. Peakuuu dorocuuTesa.
DddextuBHOCTE PoTOCHMHTE3a. 3HAYeHUE (POTOCHMHTE3a ISl KU3HH Ha 3eMile.
Bnusnue ycnoBuit cpemnpl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIMICHUS €T0
MIPOAYKTUBHOCTH Y KYIBTYPHBIX PACTCHHM.

XeMocuHTe3. XEMOCHHTE3UpYIOIIUe OaKTepuu. 3HAueHHUE XEMOCHHTEe3a JUIs
YKW3HU Ha 3emMIie

4.3

DHepreTuueckuii oOMeH B KieTKe. PaciieruieHue BeIecTB, BBIICICHUE |
AKKyMYIHPOBAaHHE OSHEPTUM B KJIETKE. OTambl HHEPreTHYECKOr0 OOMEHa.
I'mukomu3. bpoxkenne u ero Buibl. KHCIOpOIHOE OKHUCIEHHWE, WIH KJIETOYHOE




neixanve. DPPEeKTUBHOCTh YPHEPTETHIECKOTO OOMEHa

44

Peakiiun marpuyHoro cuntesa. ['enerndeckas uadopmanus u JJHK. Peanuzarus
TeHeTHYECKOH HWH(POpPMAlMM B KJIETKE. [eHeTHYecKHii KOI W €ro CBOHCTBA.
Tpanckpunmus - marpuunbiii cuate3 PHK. Tpancmsmus - GmocuHTe3 Oenka.
KoaupoBanue amuHokuciot. Pons pubocom B OnocunTese Oenka

4.5

Hexnerounsie ¢opmbl XU3HH - BUpychl. Mcropust otkpeitust BupycoB (.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHHUSI M KHU3HEACSATEILHOCTH BUPYCOB.
bakrepuodaru. bone3nm pacTeHMid, KUBOTHBIX U YEJIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc nmmyHonedunura yenoeka (BHUY) - Bo3Oynurens CITM/Ia.
[Mpodunakruka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUN

PasMHOXeHME 1 HHAUBHUAYAJIbHOC PA3BUTHC OPIraHU3MOB

5.1

Knerounslii 1muki, wid KU3HEHHBIA IWKI kieTku. MHTepdasa u MHUTO3.
[Tpouecchl, mporekatomue B wHTEpdasze. Perumkanus - peakmuss MaTpUIHOTO
cunteza JIHK. Crpoenume xpomocoM. XpOMOCOMHBIM HaOOp - KapHOTHIL.
JIMTUTONTHBIE W TalUIOMJHBIA ~ XPOMOCOMHBIC ~ HAa0OpBL.  XPOMATHIBI.
[uronornyeckue OCHOBbI Pa3MHOXKEHUS W HWHIWBHAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenune kinerku - muto3. Craaum muto3a. Ilpomecchl, mpoucxomsiiye Ha
pa3HbIX CTAAUSAX MUTO3a. BUONIOrnYecKnii CMBICII MUTO3a
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@®opMbl pa3MHOXKEHHUS OpPraHu3MOB: Oecroyioe U MmosnoBoe. Buuel 6ecrnosnoro
pa3MHOXKEHUS: JIeJIeHHEe HaJBOE, IIOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHHe. MIcKyccTBeHHOE KIIOHUPOBaHUE
OpPraHMU3MOB, €r0 3HAUYEHUE JUIsl CENEKIINN
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[TonoBoe pa3sMHOXKEHUE, €ro OTIANYUS OT OECII0JIOTO.

Meiio3. Cramuu wmeito3a. Ilporecchl, mpoucXoisiIue Ha CTagusx Meno3a.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buosnornueckuii cMmbIci u
3HaYEHUE Meno3a

5.4

l'ametorenes - mpoiiecc 00pa30BaHUS TMOJOBBIX KJIETOK y KUBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU M nYHUKH. OOpa3oBaHHE U pa3BUTHE MOJOBBIX KIJIETOK -
raMmer (criepmMaro3oM], SIMIEKIeTKa) - cuepMaTorenes U oorere3. OcoOeHHOCTH
CTPOEHUS SHIEKJIETOK U criepMaTo3oun1oB. OrmionorBopenue. IlapreHorenes

5.5

WupuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpPHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIBHOTO PAa3BUTHS y TTO3BOHOUYHBIX KUBOTHBIX:
npoOnenue, racTpynsiius, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAMOPHOHATILHOTO PAa3BUTHA: MPsAMOE, HENpsMoe (JIMYMHOYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKJCHHBIE
YpOJICTBA.

Poct u pazButue pactenuil. OHTOreHe3 IIBETKOBOTO PacTEHUs: CTPOCHUE CEMEHH,
CTaJIU¥ Pa3BUTHS

HaCJ'Ie}ICTBeHHOCTI) U U3MCHYMUBOCTb OPTaHU3MOB

6.1

[Ipeamer u 3agaum reHeTuku. McTopus pa3BUTHS T€HETHKU. Bkiax poccuiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TCHETUKU. METoAbl TEeHETHKH
(ruOpuIOIOTUYECKUH, [IUTOTEHETUYECKUH, MOJICKYJISIPHO-TEHETHYECKUM ).
OCHOBHBIE T€HETHUUYECKHUE TMOHATUA. [ eHeTHUecKas CUMBOJIMKA, UCIIOIb3yeMas B




cXxemax CKpeluMBaHun

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs IPU3HAKOB, YycTaHoBieHHbIE [. MeHueneM.
MoHOTHOPHIHOE CKpEIIMBAaHUE. 3aKOH eIUHO00pa3us THUOPUIOB IEPBOTO
nokosnieHus. IlpaBuno goMuHUpoOBaHMsS. 3aKOH PACLICIUICHHS IPU3HAKOB.
l'unore3a yncroTel ramet. 11oJIHOE M HENMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHUMOTO HACJICOBAaHUS IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBAaHUSA. AHaJIH3UPYIOIICe
ckpemmBaHue.  Mcrmonb3oBaHWE — aHANM3HMPYIOIMIETO  CKpELIMBaHUA IS
OTIpe/IeNIeHUs] TEHOTHIIa 0CO0U

6.3

CueruieHHOe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cueruieHHOMY
HaclleIoOBaHUIO TeHOB. HapymieHwe cremjeHus TE€HOB B pe3ylbrare
KpOCCHHIoBepa. XpOMOCOMHasli TEOpUsl HaclelCTBEHHOCTH. [eHernueckue
KapThl.

I'enernka moma. XpOMOCOMHOE OIpeAeieHrue IMoja. AyTOCOMbI M TIOJIOBBIE
xpoMocombl. [omorameTHele M rereporameTHble opranu3Mel. HacienoBanue
IMPHU3HAKOB, CUCIIJICHHBIX C I10JIOM

6.4

HUsmenunBocTh. BUIBI M3MEHUYMBOCTH: HEHACIEJACTBEHHAs W HAacJCICTBEHHas.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOIU(PUKAIMOHHON HM3MEHYMBOCTH. BapualmoHHblii psijg U BapualMOHHAs
kpuBasg. Hopma peakunu npuszHaka. KoamdecTBeHHbIE U Kau€CTBEHHbIC MPU3HAKU
1 uxX HopMma peakiuu. CBolicTBa MOAN(MUKAIIMOHHON N3MEHUYUBOCTH

6.5

HacnenctBeHHass, wWiM TIeHOTHNHMYECKas, W3MEHYMBOCTb. KomOuHaTuBHas
W3MEHYMBOCTb. Melo3 U TMO0JIOBOM TpoIEecC - OCHOBa KOMOMHATHUBHOW
W3MEHYMBOCTU. MyTannoHHas wu3MeH4YMBOCTh. Kiaccudukanus MyTanuii:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpUYMHBI MyTanuii. MyrareHHbIe
(akTopbl. 3aKOH FOMOJIOTHYECKHX PsII0B B HaclleACTBEHHOM n3MeHunBoct H.M.
Basuiiosa

6.6

I'enetnka uenoBeka. Kapuwortunm denoBeka. OCHOBHBIE METOJbI TEHETHKH
YeJI0BEKa! TeHEAJIOTUYECKUH, OJIM3HELIOBBIH, LIUTOrE€HETUYECKNUH,
OMOXMMUYECKUN, MOJIEKYIsIpHO-TeHeTH4eckuil. CoBpeMeHHOe OIpeelieHne
TEHOTHIA: TIOJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C
nomonipto III[P-ananu3a. HacnencTBenHbie 3a0o0jeBaHHMS 4YEIIOBEKA: TCHHBIC
OoJie3HH, OOJIE3HU C HACJIEICTBEHHOW MpPEapacroioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M TeHepaTuBHble MyTaluu. [IpUHUIUIBI 370pOBOTO
o0Opa3a JKM3HHU, JAMArHOCTHKH, TNPO(PUIAKTUKM M JIEUEHUS] TE€HETHYECKUX
Oone3Heil. Menuko-reHeTHUeCcKoe KOHCYJAbTUPOBaHHME. 3HAUEHHWE MEIUIIUHCKON
TeHETHKH B MPEOTBPALICHUN U JICUCHUH TeHEeTHUECKUX 3a00JIeBaHUi YeIoBeKa

CCJ'ICKI_II/ISI OpraHnu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekiusi Kak Hayka M TpolLecC. 3apoXICHUE CEIEKIMH U JOMECTHUKAI[Us.
Yuyenue H.M. BaBwioBa 0 TMEHTpax NPOUCXOKACHUS € MHOTO00pas3us
KYJIBTYpHBIX pacTeHui. LIeHTpbl mpOUCXOXkKACHHS TOMAIIHUX XUBOTHBIX. CoOpT,
opoJia, ITaMM

7.2

CoBpeMeHHbBIE METONbI CeJIeKIMH. MaccoBbI M WHAWBUIYaJbHBI OTOOPHI B
CEJIeKLUU pacTeHUW U KUBOTHBIX. OleHKa 3KcTepbepa. BIu3KopoicTBEHHOE
ckpenuBaHue - WHOpuUaWHT. Yucras muausa. CKpemUBaHWE YHCTHIX JIUHUH.




I'ereposuc, win rubpunHas cwia. HepoacTBeHHOE CKpelMBaHUE - ayTOPUAMHL
OtnanenHass TuOpuAM3alLMs W €€ ycnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIy4YE€HUE TIOJIUILUIONAOB. JIOCTM)KEHUS CENEKUMU PpAaCTEHUH, >KUBOTHBIX U
MHUKpPOOPIaHNU3MOB

7.3 buorexHomoruss kak oOTpaciib IPOU3BOACTBA. [E€HHas WH)KEHEpUs. OTalbl
co3nanust pexomOuHantHOM JIHK w TpaHcreHHsix opranu3moB. KierouHas
nHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUI.
KionupoBaHue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okojoruyeckue M dTHUeckue  mpodiembl. MO - reHernyecku
MOIU(ULIUPOBAHHBIE OPTaHU3MBI

Tabmuua 16.2

[TpoBepsiembie TPeOOBaHUS K pe3yIbTaTaM OCBOSHHSI OCHOBHOM
oOpasoBarenbpHOM mporpaMmel 11 kinacca

Kon [IpoBepsiemblie peAMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOMU
MIPOBEPSIEMOTO 0o0pa3oBareIbHON MPOrpaMMBbI CPEeTHEro 00IIero 00pa3oBaHUs
pe3yabTrara
1 CdopMHUpOBaHHOCTh 3HAHUH O MeECTE€ M pOJIM OHOJIOTUHM B CHCTEME

HAy4YHOTO 3HAHUS E€CTECTBEHHBIX HayK, B (OpPMUPOBAHUU COBPEMEHHOMU
€CTECTBCHHO-HAYYHON KapTUHbI MHpAa W HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeKHBIX YYEHBIX-OMOIIOTOB B pPa3BUTHE
Oouonoruu; (PyHKIIMOHAILHOW TPAMOTHOCTH YENOBEKa JUIsl PpEeIIeHUs
YKA3HEHHBIX 3a/1a4

2 YMeHHe pacKpbIBaTh COAEp)KaHUE OMOJIOTMYECKMX TEPMUHOB M TMOHSATHIA:
BUJ, MOMYNsALUs, TeHO(OHM, 3BOIIOLUS, IBMXKYIIME CHIIBI ((aKTOphI)
HBOJIOIMM,  HPUCHOCOOIEHHOCTh  OPraHM3MOB,  BHJ000pa3oBaHUE,
9KOJIOTHYECKHE  (AKTOpbhl, OSKOCHUCTEMAa, MPOAYLEHTbl, KOHCYMEHTHI,
pelyLeHThl, LEeNu NHUTaHUs, HSKOJOrHyeckas MNUpaMuia, OHOreoleHo3,
o6uocdepa

3 YMenue wusznararb OHOIOTHYECKHE Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKasi TEOPUs IBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponprmeBoro cxoactsa K.M. bapa, uepenoBanus maBHbIX HaNpaBIeHUN
u myreit sBomommu A.H. CeeprioBa, yuenus o Ouocthepe B.U.
Bepnanckoro), ompenensTh TpaHUIBI WX NPUMEHUMOCTH K KUBBIM
cucreMam

4 YMeHue BiIaeTh METOAaMU Hay4YHOTO O3HAHUS B OMOJIOTUU (HabtoieHne
U ONHMCAHHME JKHUBBIX CHCTEM, IPOLECCOB M SBJICHWM; OpraHu3anus H
IpoBe/ieHNe OMOJIOTHUECKOr0 HKCIEPHUMEHTA, BBIABIKEHHE THIIOTE3BI;
BBISIBJICHHE  3aBUCUMOCTH  MEXJY  HCCIEAYEMbIMH  BEIUYHMHAMH,
OObSCHEHHE TIOJTYYEHHBIX pe3ylbTaToOB, MCIOIb30BAHHBIX HAY4HBIX
MOHATUM, TEOPHl M 3aKOHOB; yMEHHUE JejlaTh BHIBOJbl Ha OCHOBAHHUH
MOJIyYEHHBIX Pe3y/IbTaToB)

5 YMeHHe BBIICNATh CYIIECTBEHHBIE MPH3HAKH CTPOSHUS OMOJIOTMYECKUX
00BEKTOB: BUJOB, MOMYIALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,




OMOTEOLCHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOILIECCOB HACIEACTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOT'O otbopa, BUJ1000pa30BaHus,
HPUCIIOCOOJICHHOCTH OPraHU3MOB, JACHCTBHS SKOJIOTHYECKUX (DaKTOpOB Ha
OpPraHM3Mbl, TIEPEHOCA BEIIECTB M IOTOKA JHEPIrHM B JKOCHCTEMaX,
AHTPOIIOTCHHBIX M3MEHEHMH B  DKOCHCTEMax CBOCH MECTHOCTH,
KpPYroBOpOTa BELIECTB U OMOT€OXMMHUYECKUX UKIOB B Orocdepe

6 yMeHI/Ie HpI/IMeHSITb HOHY‘ICHHBIG 3HAHUSA OJIA O6TJSICH€HI/ISI 6I/IOJIOFI/I‘-IGCKI/IX
IPOIECCOB W SBICHHM, JUIS NPUHATHS NPAKTHUYCCKUX PpEUICHHH B
IIOBCEIHEBHON JKM3HH B MLEIIX oOecleueHHs Oe30IacCHOCTH CBOETO
3M0POBbS M 370POBbS  OKPYKAIOIIMX JIFOACH, COOMIOACHHS HOPM
IPaMOTHOTO IMOBEJACHHUS B OKPYXKAIOIICH MPUPOTHON cpeje; MOHUMaHHE
HEOOXOIUMOCTH HCIIOJIB30BaHUS JOCTHIKEHHI COBPEMEHHOM OHOJOTHH
JUTSL PAIlAOHAIBHOTO MTPUPOIOIIOTIH30BAHUS

7 YMeHne pemarh JJIeMEHTApHbIE OWOJOTMYECKHE 3alladl, COCTaBIAThH
CXEMBI [IepeHOCca BEIIECTB M SHEPTUHU B SKOcHcTeMax (L[N MUTAHUS)

8 YMeHne BBIONHATH JTAOOPAaTOpHbIE M MPAKTUYECKHE pabOTHI, COOIIONATh
mpaBmia mpu paboTe ¢ yueOHBIM U 1a00PaTOPHBIM 000PYI0BaHHEM

9 YMeHue KpUTUYECKH OLIEHWBAaTh M HWHTEPIPETHPOBATh HHEOOPMAIUIO
OHMOJIOTMYECKOTO COJCPKAHUS, BKIFOYAIONIYIO TICCBJIOHAYYHBIC 3HAHUS U3
paznuuHbix ucTtouHMKOB (CMU, Hay4yHO-mOMyNsipHBIE MarepHalibl);
paccmarpuBarh INOOAJIbHbIE SKOJOTMYECKHE IMPOOJIEMbl COBPEMEHHOCTH,
(dhopMupOBaTh MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10 YMeHue co3laBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIICHHS,
000011ast OMOJIOTHYECKYI0 WH(MOPMAIMI0 U3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO UCTOIb30BaTh MOHATUHHBIN anmapar OuoIoruu

Tabmuma 16.3

IIpoBepsiembie snemMeHThI coaepkanus (11 kiacc)

Kon IIpoBepsiemMblii 2EMEHT COAEPIKAHUS
1 DBOJIONMOHHAS OUOJIOTHS
1.1 DBOJIONMOHHAS TEOPHS M €€ MECTO B OMOJIOTHH.

CBunerensctBa  sBomonuu.  [laneoHTonmormyeckue:  MOCIENOBATENBHOCTD
IIOABJICHHS BHJIOB B MaJIEOHTOIOTHYECKOHN JICTOIMUCH, TICPEXOIHBIC q)OpMBI.
buoreorpaguueckue: cxoacTBO U paznnune ¢payH U GJIop MaTepuKoB U OCTPOBOB.
DOMOpHONIOrMYecKre: CXOJACTBA UM  pa3iauuus HMOPHOHOB pas3HbIX BUOB
103BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKUE: CXONICTBO
MEXaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0ONMYEeCKHX MyTeH y Bcex
OpPraHu3MOB

1.2 OpomononHas  Teopus Y.  JlapunHa. IIpeanochbuiku  BO3HMKHOBEHMS
napBUHU3MA. [IBIDKYyIIME CHIIBI 3BONIIOLMK BHUIOB 1O JlapBUHY (M30BITOYHOE
pa3MHOXKEHHE MPU OrPAaHUYEHHOCTH PECYpPCOB, HEOIpeIelIeHHAas N3MEHYHUBOCTbD,




O0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus d3Bomonuu (CTD) W OCHOBHBIE €€ IOJOXKCHHUS.
MukposBomtonus. [Tonymsiius kak eIMHHIA BUAA U SBOJIIOLUN

1.4

JlBmwxyue cuibl ((akTopsl) 3BONIONMKA BHIOB B Tpupoae. MyTanroHHBIH
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsunoHHbIE BOJIHBI U Jpeld
reHoB. M3omsiuusa u murpanus. EctecTBenHblil oT00p - Hampasisitoumii paxkrop
sBOTIOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh OPraHW3MOB Kak pe3yabrar 3Boitonuu. I[Ipumepsr
IPUCIIOCOOIEHUHN Yy OpraHu3MoB. ApoMop(}o3bl U UIMOAJANTALIUH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0J0rHuecKkoe

1.5

MaxkposBomonsi.  PopMmbl  3BOMOLMU:  QUIETUYECKas,  JAUBEPreHTHas,
KOHBEpreHTHas, napajuienbHas. HeoOpaTruMocTs 3BONOIMU

Bo3nukHoBeHUE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4Hble IPENCTaBICHUS O 3apOXKACHUM JKU3HU. HayuHble runoressl
BO3HMKHOBEHUS KHM3HH Ha 3emiie: a0HoreHe3 M TMaHchepMus. XHUMHAYecKas
9BOJIIOLUAA. OKCHEPUMEHTAJIbHOE IIOATBEPKACHUE XHUMUYECKOH SBOJIIOLMH.
Hauanbhuble 3Tanbl 6uonormueckoit spomonuu. 'mnoresa PHK-mupa. Ilepsbie
KJIETKH U UX 3Bojronusa. @opMUpOBaHHE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB

2.2

PasButue xu3zHu Ha 3emse mo spam u nepuogam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. [lanmeo3oiickas spa W ee NepUoAbl: KEeMOPHUICKHIA,
OpAOBUKCKHUH, CUIYpUHUCKUH, JEBOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKUM.
Me3so301ickast 3pa U €€ epruobl: TPHACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3oiickass 3spa W ee  TEpUOAbl: MAJICOrCHOBBIH,  HEOTCHOBBIN,
AHTPOIOTCHOBBIN. XapaKTepUCTUKA KJIMMara W TE€OJOTMYECKHX IPOILECCOB.
OCHOBHBIE 3TaIlbl BOIIOIUU PACTUTENBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHud M KUBOTHBIX. llosiBIEHHME, paciBET W BBIMUPAHUE TPYIIT KUBBIX
OpraHu3MOB
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Cucrema OpPraHu4YeCKOro MHpa KaK OTPAKCHHUEC SBOJIHOIHU. OcHoBHbBIC
CUCTCMATUYCCKUC I'PYIIIILI OPraHu3MOB

2.4

DBoIONMS 4YeloBeKa. AHTPONOJOTUs Kak Hayka. Pa3BuTue mpeactaBieHUil o
IIPOUCXOKICHUM 4eloBeka. Meronpl u3ydeHus aHTpomnoreHesa. Cxoactsa
pa3nuuus YeloBeKa U )KUBOTHBIX. CHCTeMaTHueCcKOe MOJIOKEHUE YeTI0BeKa.
JiBrxyue cuibl ((akTopsl) aHTpornorenesa. HaciencTBeHHass HK3MEHUYMBOCTD U
ecTecTBEeHHbIH 0TOOp. OOIIecTBEHHBIM 00pa3 >KW3HMU, W3TOTOBIEHUE OPYIUil
Tpy/Zla, MBILUIEHUE, PEYb

2.5

OCHOBHBIE CTaIuM M BETBHU HBOJIIOIMM YEJIOBEKA: aBCTPAONUTEKH, YenoBek
yMmenbii, YenmoBek mnpsMoxoasuui, YermoBek HeaHaepTalbCkuil, YenoBek
pa3yMmHbIil. Haxonku HCKOMaeMbIX OCTAaHKOB, BpPEMs CYIECTBOBaHHS, 00IacTh
pacrpocTpaHeHus, 00beM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs

2.6

Yenoseueckue packl. OCHOBHbIE OOJbIINE pachl: eBponeouHas (eBpa3uiickas),
HErpo-aBCTPaION(HAs (3xBaropuanbpHas), MOHTOJIOHTHAs (a3marcko-
amepHKaHcKas). YepTsl IpUCIIOCOOIEHHOCTH NPEICTABUTENEN YETIOBEYECKHX pac
K yCJIOBUSM cyllecTBoBaHMs. EAMHCTBO uenoBeyeckux pac. Kpuruka pacuzma




OpranusMsbl 4 OKpYKarolas cpena

3.1

DKoMorusl Kak Hayka. 3aJadd M paslesibl AKOJOTHH. METoIbl SKOIOTHYECKUX
UCCIIEIOBAaHUNA. DKOJIOTUYeCKoe MUPOBO33peHHe. Cpenpl 0OMTaHUS OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/1yIIIHAs, [IOYBEHHAsI, BHYTPUOPTaHU3MEHHAs

3.2

Okonoruyeckue  ¢akropel. Kiaccubukanus  sKoioruueckux  (HakTopoB:
abuoTtnyeckre, OMOTHYECKHE W AHTPONOTreHHbIC. JIefiCTBHE SKOJIOrMYECKUX
(hakTOpOB Ha OPraHU3MBbI

3.3

AOuotndeckue (aKTOpBl: CBET, TeMIleparypa, BIaXHOCTh. DoTornepronusm.
[Ipucnocobnenuss OpraHu3MOB K  JCHCTBHIO  aOMOTHYECKHUX  (aKTOPOB.
buonornueckue puTMsl

3.4

buorndeckue ¢akropel. Bumbl OHMOTHYECKHX B3aUMOJCHCTBHI: KOHKYPCHIIUS,
XUIIHAYECTBO, MAapa3sUTU3M, MYTyalu3M, KOMMEHcalu3M (HaXxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJM3M, HEUTpaiu3M. 3HaueHHe  OMOTHYECKUX
B3aMMOICHCTBHUIA JUIS CYIIECTBOBAHMS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

OKOJOrnYeCKHUe XapaKTCPUCTUKHU MOMYJISIOHUHU. OCHOBHBIE I10Ka3aTcin
MMOomyJAirr: YUCICHHOCTb, IIJIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTL, IIPHUPOCT,
MuUrpamnus. HI/IHaMI/IKa YHUCJIICHHOCTH NOIYIIAINUN U €€ PETYIIAINA

COO6H.I€CTBa X 3KOJOIH4C€CKHUEC CUCTCMbI

CooOmiecTBo opranu3moB - OuoieHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBAs,
MPOCTPAHCTBeHHAs, Tpoduueckas (muiieBas). Bunbl-nomMmunantel. CBs3u B
OuoreHo3e

4.2

Okojoruueckue cuctembl (3kocucremsl). Ilonatue 00 oskocucreme u
ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BeleCcTB U MOTOK PHEPIHUHU B SKOCUCTEME.
Tpoduueckue (nuiieBbie) YpOBHHM »HKocucTeMbl. [lumieBble 1emu U ceTH.
OCHOBHBIE TIOKa3aTeNy 3KOCHCTEMBI: OHOMacca, MPOAYKIUSA. DKOJIOTHYECKHE
MUpaMHIbl: TMPOAYKLIHMH, YHUCIEHHOCTH, Ouomacchl. CBONCTBA 3SKOCHCTEM:
YCTOMYMBOCTB, cCaMOperysauus, passurue. Cykuneccus

4.3

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WIIN
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTE€HHbIE 3KOCHCTEMBI. ATpPO3KOCUCTEMBI. YpbOosKocHCTEMBI.
buonoruueckoe u X035CTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.
buopasnooOpasue kak ¢akrop ycToWdmBocTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panHunpi, coctaB M CTpyKTypa
ouocdepnl. Kuoe BemecTBO M ero ¢yHkiuu. OcobeHHOCTH OMocdephl Kak
m100anbHOM 3KOocHCTeMbl. JlMHaMHuYeckoe paBHOBecHe M oOpaTHas CBSI3b B
o6uocdepe. KpyroBoporsl BemecTB M OHMOT€OXMMHYECKHE IUKIBI 3JIEMEHTOB
(yrnepona, azora). 3oHambHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoBeuecTBO B Omocdepe 3emiau. AHTPOINOTEHHbIE W3MEHEHHUs B Ouocdepe.
['moGanbHBIE SKOJIOTHYECKHE TTPOOIIEMBI.

OcHoBa palMOHAJIBHOIO YIpPaBIECHHUS MPUPOJHBIMH pecypcamMM M HX
ucnonb30BaHue. JlOCTIKeHHs OMOIIOTHU B OXpaHa MPUPOIIBI
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