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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OWOJOTHU TEOPETHUYECKYI0 OCHOBY A
ompeneneHusl MOoAXOAOB K (OPMHUPOBAHUIO COJAEpXKAHUS Y4eOHOro MpeaMmera
«buonorusi»  cocraBwiM:  KoHUentyanbHble — mnojoxenus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, CONIepKaHus, pe3yabTaTOB 00yUeHUsI U TpeOOBaHUM K
YPOBHIO TOJTOTOBKH BBITYCKHUKOB, TMOJIOXKEHHSI 00 OOHMX LENsAX M MPUHIUIAX,
XapaKTEpU3YyIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEeIHET0 00111ero 00pa3oBaHus B
Poccuiickoit denepannn, a TakKe MOJOKEHUSI O crielupuke OMOJIOTHH, €€ 3HAYCHUU B
MO3HAHUH >KUBOW MPHUPOABI U 00ECIIEUCHUH CYIIECTBOBAHUS YEIOBEYECKOTO OOIIECTRA.
CornacHO Ha3BaHHBIM MOJIOKEHHUSM, OIpPEIETICHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBI IO
OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouosoruu Aa€T NpenCTaBICHHE O LENsAX, 00 oOued cTpaTeruu
oOy4eHMs, BOCOUTAHUS U Pa3BUTUSA OOYYaIOIIMXCA CPEACTBAMU YYEOHOro mpeaMera
«buonorusy, omnpenenser 00sA3aTeNbHOE MNPEIMETHOE COJEP)KAaHHE, €ro CTPYKTYpY,
pacnpenesieHue 1o pasziesaM U TeMaM, PEKOMEHAYEMYIO TIOCIIEeI0BATEIbHOCTh U3YUEHUS
yuyeOHOro MaTepuaia ¢ y4éTOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXCs.

B mporpamMe mo OMOJNIOTMM TaKXKe YYUTBHIBAIOTCA TpeOOBaHUA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METalpeAMETHbIM M  NPEAMETHBIM  pe3yjbTaTaM o00y4yeHus B
(GOpMUPOBAHUM OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATENbHON JESTEIbHOCTH/Y4eOHBIX
JAeMCTBUI 00Yy4aroIKXCs 0 OCBOEHUIO COJIEPKaHUsl OMOJIOrHUYeCcKOro o0pa3oBaHuUsl.

B mporpamme mo Ouonmoruu (10—-11 xmaccel, 0a30BBIi ypOBEHb) peaM30BaH
NPUHIUIT TPEEeMCTBEHHOCTH B HW3Y4YeHUM Ouosiornu, Ojarojaps 4YeMmy B HeEl
MIPOCMATPUBAETCS HAIIPABJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AHHBIX C (DOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHMS, LEHHOCTHBIX  OpPUEHTAalUUd  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, IPEICTaBICHUA O 3J0POBOM 0Opa3e >KU3HU U OeperxHbIM
OTHOUIEHUEM K OKpyKawomiei npuponHoi cpene. [losTomy Hapsagy ¢ HU3ydeHUEM
001IEOMOIOTUYECKUX TEOpUd, a TaKK€ 3HAHMM O CTPOEHUU MKUBBIX CHCTEM Pa3HOIO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IMPOLECCOB B MporpaMme IO
OMOJIOTHH YZEJIEHO BHUMAaHHUE HCIOJIb30BAaHUIO MOJYUYEHHBIX 3HAHUN B NOBCEIHEBHOU
KU3HU I pelIeHNs MPUKIAAHbIX 3a7a4, B TOM 4YHciie: MPOQUIaKTUKKA HACIEeICTBEHHBIX
3a00€eBaHUN 4YellOBEeKa, MEAMKO-TEHETUYECKOrO0 KOHCYJIbTUPOBAaHMS, OOOCHOBAHUS
AKOJIOTUYECKH 11e71eCO00Pa3HOro MOBEICHUS B OKPY KaIOIIEeH MPUPOAHON Cpefie, aHaIHn3a
BJIMSIHUASL XO3SAMCTBEHHOW JESATENIBHOCTH YEJIOBEKAa Ha COCTOSSHUE NPHUPOAHBIX H
MCKYCCTBEHHBIX 3KOCHUCTEM. YCHWJICEHHE BHHMMAaHHUS K MPUKIAIHOW HAINPABIECHHOCTH
yaeOHOrO mpenmera «buojorus» MPOIUKTOBAHO HEOOXOJUMOCTBIO OOECTIeYeHUS
YCIOBUM /U1 pelIeHusT OAHOW M3 aKTyaJbHbIX 3a7ay IIKOJbHOIO OHOJIOTHYECKOro
oOpa3oBaHus, KOTOpas Mpesamnonaraet (HopMHUpPOBaHHE y OOYYAIOIIMXCS CIIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHMSIM JIMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpa.



buonorus Ha ypoBHE cpefHero oo1ero o0pa3oBaHus 3aHUMAET BakHOE MecTo. OHa
obOecrieunBaeT (GopMUpOBaHUE y OOYYAIOIIMXCS TPEACTABICHUNA O HAYYHOW KapTHUHE
MHpa, pacmupseT U 000011aeT 3HAHUS O )KHUBOUW MPUPOJIE, €€ OTIIMUNTEILHBIX MTPU3HAKAX
— YPOBHEBOH OpraHu3alMi M HBOJIOIUHU, CO3MAET YCIOBUS JJIA: MO3HAHUS 3aKOHOB
KUBOU TIPUPObI, PopMUpOBaHUs (PYHKIIMOHAIBHONW IPAMOTHOCTH, HABBIKOB 37I0POBOTO
u Oe3omacHoro o0pasa KM3HHU, SKOJIOTUUECKOTO MBIIIJICHHUS, ICHHOCTHOTO OTHOIICHHS K
KUBOU NPUPOJE U YEIIOBEKY.

Bbonbiioe 3HaueHue OHOJOTHMA UMEET TaKXKe JJIsl PElICHUsS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3aJlady CpeJHEro oOIero o0pa3oBaHUs, COIUAIM3ALMU O00YYaIOIIUXCS.
N3yuyenue Ouosioruu obOecreurBaeT ycloBHUs I (OPMUPOBAHUS MHTEIICKTYaJIbHbIX,
KOMMYHUKAITMOHHBIX W HMH(QOPMAIIMOHHBIX HABBIKOB, JACTECTHYECKOW KYJIBTYpHI,
CIIOCOOCTBYET HMHTETPAIlMU OWOJOTUYECKUX 3HAHWA C MPEACTABICHHSIMHU W3 JPYTHX
y4eOHBbIX TMPEIMETOB, B YAaCTHOCTH, (u3uku, xumuu U reorpaduu. HaszBaHHbIC
MOJIOKEHUS O TIpeIHA3HAYCHUH yueOHOTO mpeameTa «bruosorus» cocTaBuiiv OCHOBY IS
OTpeAeNieHUs] TMOAXOM0B K OTOOpY U  CTPYKTYPHUPOBAHUIO €r0  COJEp:KaHus,
MPEJICTaBICHHOTO B IpOrpaMMe 10 OHOJIOTHH.

Ot6op coxepxkanusi yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUNA KyJIbTYPOCOOOPa3HOTO IMOJX0/a, B COOTBETCTBUU C KOTOPHIM
oOydJaromniecs: JTOJDKHBI OCBOWMTH 3HAHUA W YMEHHsS, 3HAUMMBbIe s (OPMHUPOBAHUS
o0IIe KyNbTypbl, OMPEICISIONNE aIeKBaTHOE MOBEICHUE YelOBEKa B OKpYXKaroIIen
MPUPOJHONM Cpelie, BOCTPEOOBAaHHbIE B TIOBCEAHEBHOM JKM3HU M MPAKTUYECKOU
nesitenbHOocTH. Oco0oe MecTo B OTOM CHUCTeME 3HAHMM 3aHUMAlOT DJIEMEHTHI
collepKaHUsl, KOTOPBbIE CIy>KaT OCHOBOW Juis (OpMUPOBAHUS MPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa M IIEHHOCTHBIX OPHEHTAIUSIX
JMYHOCTH, CIOCOOCTBYIOIIUX T'yMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHUsl.

CTpyKTypHUpOBaHUE COJIEPKaHUS y4eOHOTO MaTepraja B MporpaMmMe 1Mo OMOJIOTHH
OCYIIECTBJICHO C Yy4Y€TOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHUM 00 OTIMYUTEIHHBIX
OCOOEHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHuU3alMu W HBOJONUH. B
COOTBETCTBUM C O3THUM B CTPYKType ydeOHOTo mnpeamera «buonorus» BbIIEICHBI
CIIeyIoIre CoAepkKaTenbHble NTUHUM: «buomorms kak Hayka. MeToAbpl HaydHOTO
no3HaHus», «Kierka kak Ouomormueckas cuctema», «OpraHum3M Kak Ouoiorudeckas
cuctemay, «CucreMa W MHOrooOpasue OpraHM4YEeCKOrOo MHpay, «IBOJIONUS KUBOU
MPUPOBDY, « IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[enp n3ydenus yueOHoro mpeamera «buomorus» Ha 6a30BOM YPOBHE — OBJIAJICHHE
OOyJaroNMMUCS 3HAHUAMH O CTPYKTYPHO-(PYHKITMOHAJIBHOW OpTraHHW3aIllid JKHUBBIX
CHUCTEM pa3HOTO paHra W NPHOOPETEHHE YMEHHMM WCIOJIb30BaTh OTHU 3HAHWS IS
IPaMOTHBIX JEHCTBUN B OTHOIIEHUU OOBEKTOB KUBOW MPUPOJBI M PEHICHUS PA3THIHBIX
YKU3HEHHBIX MPOOIeM.



JlocTrkeHue 1enu u3ydeHus yueoHoro npeameta «buonorusy» Ha 6a30BOM ypOBHE
00ecreunBaeTcs peuIeHUEM CIEIYIOIIUX 3a0a4:

OCBOEHHE OOYYAIOIUMUCS CUCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3aX, MpaBWiaX, CIyXalluX OCHOBOM JJIs
dbopMHUpoBaHUs TPEACTABICHUN O €CTEeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METoJax
HAYYHOTO TO3HAHUS, CTPOCHUHU, MHOTOOOpa3HH U OCOOEHHOCTSX KHUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHU3alMM, BBIAAIOIIUXCA OTKPBITUSX U COBPEMEHHBIX MCCIIEIOBAHUSX B
OHOJIOTHH,

dbopmupoBaHue y 0OydYarouIuxcsi IO3HABATENIbHBIX, HWHTEIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEN B MpOLIECCe aHAIM3a JAaHHBIX O MYTSX Pa3BUTHS B OUOJIOTUU
Hay4YHBIX B3IJISIIOB, UJIEW W TOAXOJOB K M3YYEHHIO KUBBIX CHCTEM PA3HOIO YpPOBHS
OpraHu3allly;

CTaHOBJICHHE Y OOYyYalOmUXCsl 00IIel KyJIbTypbl, (DYHKIIMOHAILHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH M OILICHUBATh SBJICHUS OKPYXKAIOIIET0 MHpa >KUBOU
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJYYEHHBIX MPU U3YyYCHUU OUOJIOTUY;

dopmupoBaHue y  oOydaromMxcsi ~YMEHHMM  WUIIOCTPUPOBATh  3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUYECKOW JEATENbHOCTH YEJOBEKA, PAa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTHIA,

BOCIIUTAHUE YOCXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHMBOM
MIPUPOJIbl, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIIOEHUS dTUYECKUX HOPM
IIPU NPOBEICHUN OMOJOTUYECKHUX UCCIIET0BAHNIA;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKMX 3HAHWM JJI1  TOBBIIIEHUS  YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYPHI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHWUN M YMEHUW B TIOBCEAHEBHOM >KW3HM JIJIS
OLICHKM TOCJIEACTBUM CBOEH NEATEIbHOCTH IO OTHOUIEHUIO K OKpY’Kalllel cpene,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHME M COONIOAEHUE MeEp MNPOPUIAKTUKI
3a00JIeBaHUM.

B cucreme cpengnero obmero obpazoBanusi «buonorus», nzydaemas Ha 6a30BOM
YpPOBHE, SBJSIETCA O00s3aTEIbHBIM YYEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHon obsactu « EcTrecTBeHHO-HAayYHBIE MPEIMETHD.

Jlns u3ydyeHus Ouosiorun Ha 0a30BOM YpOBHE cCpeaHero oOmiero ooOpa3zoBaHMs
otBonutcsa 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 yaca (1
4yac B HEJEIO).



COJEP XAHME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kaxk Hayka. CBs3p OuoiorMM ¢ OOIIECTBEHHBIMU, TEXHUUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKOM, 3CTeTUKOM U TpaBoM. Poiib
Ovonorun B (OPMHPOBAHUM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoasl moO3HaHMS >KUBOW MPUPOABI (HAOIIOJCHHUE, HKCICPUMEHT, OMHUCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHue, CTaTUCTHYECKasi 00paboTKa TaHHBIX).

JdeMoHCTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcnonb3oBaHuEe pa3IMUHBIX METOAOB IMPU U3yUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBble cuctembl (0MOCHCTEMBI) KaK MPEAMET U3y4eHUs] OMosorun. OTInyue KUBbIX
CHUCTEM OT HEOPTraHUYECKOU MPUPOJIBL.

CpoiicTBa OuocuCTeM W HUX pa3zHOoOOpa3ue. YPOBHHM OpraHu3aldd OHOCHCTEM:
MOJICKYJIAPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MMOMYJISAIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTreOLIeHOTHYECKUI), OMOChEpPHBII.

JlemoncTpanum:

Tabmuibl u cxembl: «OCHOBHBIC MPU3HAKU KUZHW», «YPOBHU OPTaHU3AIUU KUBOU
MPUPOJIBDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJIETKH.

XUMHAYECKHM  COCTaB  KIETKH. XHUMHUYECKHE OJIEMEHTBI:  MAaKpPOJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

@yHKIMA BOABl U MUHEPAIbHBIX BEHIECTB B KieTKe. [lomepxanue 0oCMOTUYECKOTO
OanaHca.

benku. CoctaB u crTpoeHue O€IKOB. AMHHOKUCIOTBI — MOHOMEpHI OEJKOB.
He3aMeHrMble U 3aMEHUMbBIE AMUHOKHUCIOTBHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI O€IKOBON MOJIeKYJbl (TEpBUYHAS, BTOpUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

depmeHTHl — Ouosornueckue KaranuzaTtopbl. CtpoeHue ¢depMeHTa: aKTUBHBIN
HEHTp, cyOcTpaTHas cnenupuiyHoctb. KodhepmenTsl. Butamunbl. OTnuuus pepMeHTOB OT
HEOPTraHUYECKUX KaTaIN3aTOPOB.



VYrneBoabl: MoHOcaxapuabl (TJIIOKO3a, pubo3a u Je30Kcupr003a), Iucaxapuabl
(caxapo3a, 1akTO3a) U MoJMcaxapuasl (Kpaxmal, TJIMKOTeH, 11eJlIi0i03a). buonornyeckue
(GYHKITUH yTIIEBOIOB.

Jlununpr: Tpurmmnepuasl, Gocdonunuapl, crepouasl. ['mapodunbHO-THAPODHOOHBIE
cBoicTBa. buonornueckue ¢pyHkuuu aunuoB. CpaBHEHUE YTiIeBOAOB, OCIKOB U JIMIHIOB
KaK UCTOYHUKOB YHEPTUH.

Hyxnennoseie kucnorsl: JJHK n PHK. Hykneornaer — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Crtpoenne n ¢pynkuuu JJHK. Crpoenune u ¢pynkuun PHK. Buner PHK. ATO:
CTpOEHUE U PYHKIIUH.

[utonorus — Hayka o kJjieTke. KiierouHast Teopusi — IpuMep B3auMOJICUCTBUS UIEU U
($haKTOB B HAYYHOM MMO3HAHUHU. METO bl M3yUEHUS KICTKH.

Knerka kak memoctHas xuBas cuctema. OOIMe MpHU3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas MmemOpana, moisiekynsl JIHK kak reHermdeckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KJIETOK: 3yKapHOTHYecKas MU Mpokapuothyeckas. OCOOEHHOCTH CTpOEHUS
npoKapuoTUyecko kieTku. Kierouynas crenka Oaktepuil. CTpoeHHE 3YKapUOTHUUECKOUN
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPhl KIETOK — KIETOYHAs CTEHKa, IJIMKOKAINKC, WX
dbynkuuu. [lnazmatuueckas memOpaHa, e€ cBoiictBa W (QyHkiuu. [lutomnasma u eé
opranounbsl. OqHoMeMOpaHHble opraHousl kinetku: IIIC, anmapat ['onbIku, TU30COMBI.
[lonyaBTOHOMHBIE OPTraHOUJBI KJIETKH: MHTOXOHAPHUH, Iactuibl. [IpoucxoxaeHue
MUTOXOHApUA u Tactul. Bunel mmactun. HememOpaHHBIE OpPraHoujbl  KICTKH:
pUOOCOMBI, KJIETOYHBINA IEHTP, LIEHTPUOJIA, PECHUUKH, KIYTUKH. DYHKIIMU OpPraHOUIOB
KJIETKH. BKItOUeHUsI.

Aapo — perynasTopHblii 1HeHTp KieTku. CTpoeHue sapa: sjaepHas o000J0YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInelinen, P. Bupxos, /[>x. YoTcoH,
®. Kpuk, M. Yuikunce, P. ®pankmus, K. M. bap.

[unarpammel: «PacnpenesieHue XMMUYECKUX DJIEMEHTOB B HEXHUBOM MPUPOJILY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOILH.

Tabmuubr u  cxembl: «llepuoguyeckas TaOnMIla XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHrue MoJeKysbl BoOnb», «buocuHTed Oenkay, «CTpoeHHEe MOJEKYJbl OelKay,
«Ctpoenue depmentay, «Hyknennossie kucinotel. JJHK», «Ctpoenne mosnekyiasl AT,
«CTpoeHue 3yKapuOTHYECKOM KIETKN», «CTpoeHHE >KUBOTHOW KIETKNW», «CTpoeHue
pacTUTENbHONW KIIETKN», «CTpOeHHE MPOKAPUOTUYECKON KieTKn», «CTpoeHue sapa
KJIETKNY, « YTIEBOABDY, «JIMIUIBI.



OOopynoBaHue: CBETOBOM  MHUKPOCKOI, 00OpyAOBaHHME [UIsl  IPOBEIACHHUS
HAOJFOICHUM, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIPETIAPAThl PACTUTEIBHBIX, KUBOTHBIX
U OaKTepUATIbHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabora Ne 1. «M3ydyeHue KaTaquTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpOEHHUs KJIETOK PACTCHUH, )KUBOTHBIX U
OaKTepHil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OIMMCAHHUE.

Tema 4. ’KuzneneaTeJbHOCTL KJIETKH.

OOMeH BemiecTB, WM MeTa0oIu3M. AcCCUMUIANMS (TUIACTHYECKUM OOMEH) u
TUCCUMWISIIUA ~ (PHEpreTuueckuidi OOMEH) — JIB€ CTOPOHBI €AMHOrO Ipolecca
MeTabonmu3ma. Poilb 3aKOHOB COXpaHEHHWs BEIIECTB H DSHEPIrUM B TMOHUMaHUU
MeTabon3ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBI U TeTepoTpodHbi. Ponb ¢GepmMeHTOB B
0oOMEeHe BEIleCTB U MPEBPAIIEHUN SHEPTUH B KIIETKE.

®dotocunte3. CBeToBass U TeMHoBas (a3bl poTocuHTe3a. Peakiuu QotocunHTtesa.
D¢ dexTuBHOCTh oTOCHHTE3a. 3HAUeHUE (PoTOCHMHTE3a Il KU3HU Ha 3emiie. BiusiHue
yCIIOBUM cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTECHHUIA.

XeMocuHTEe3. XEeMOCUHTE3UpYIolle OakTepuu. 3HAaUeHUE XEMOCHUHTE3a IS KU3HU
Ha 3eMJIe.

OHepreTrueckuii OoOMEH B KJETKe. PaclieruieHne BEIIeCTB, BBIICICHUE U
aKKyMYJIMpPOBAHHE JSHEPrUM B KJIETKE. ITallbl JHEpPreThdeckoro obOmena. [nukomms.
bpoxenne u ero Buapl. KHCIOpOAHOE OKHUCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuun matpuuyHoro cunres3a. I'enermueckas umHpopmanus u JHK. Peanuzanus
reHeTH4ecko nHpopManuu B kKieTke. [ eHeTrndeckuit Ko 1 ero cBorcTBa. TpaHCKPUTIIIUS
— marpuudbii cuHTe3 PHK. Tpancmsmus — OuocuHTe3 Oenka. DTambl TPaHCISIUH.
KonupoBanue aMmuHOKHUCIOT. Posib pubocom B OMocHHTE3E OeliKa.

Heknerounsle Qopmbl xu3Hu — BUpycbl. Hcropust oTkpeitus BupycoB (/. W.
NBanoBckuit). OcOOEHHOCTU CTPOCHHS U >KM3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru.
bosie3nn pacrteHuid, KHUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIE BHUpycamu. Bupyc
ummyHoaeduiuta dyenoBeka (BY) — Bo3oymutens CIIM/la. O6patHast TpaHCKpUIIIIHS,
peBepTasza u unrerpasa. [Ipoduiiaktruka pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUMH.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. TuMupsses.

Tabmuiet m  cxembl: «Tumel mmTaHUSA», «Metabomusm», «MHUTOXOHAPHS,
«JHepreTudyeckuii  obmen», «Ximopomracty, «®PotocuHTe3y, «Ctpoenme JIHK»,
«CtpoeHrne M (QyHKIMOHHpOBaHUE TreHa», «CuHTte3 Oenka», «l'eHeTHYecKuil Koy,



«Bupyco», «bakrepuodarn», «Crtpoenune u xu3HeHHbIH 1K Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK.

OoOopynoBanue: mojenu-anmmkanuu — «Yasoenne JHK w  TpaHckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KneTounslii UK, WK KU3HEHHBIA IUKI KIeTku. MaTepdaza u murtos. Ilpomeccsl,
nporekaronue B uHTepdasze. Permmukamms — peakmus marpuyHoro cunTte3a JIHK.
Crpoennie XpoMOCcOM. XPOMOCOMHBIN HA0Op — KapuoTum. JIMIUIOWIHBIN U TaruIONMAHBINA
XpOMOCOMHbIE Habophl. XpoMmatuael. LluTonoruuyeckue OCHOBBI pa3MHOXKEHUS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Jenenne kietkn — Muto3. Ctaauu murtos3a. IIponeccel, Npoucxoaiiue Ha pa3HbIX
CTaIUSIX MUTO3a. BOIOTMYEeCKU CMBICII MUTO3a.

[Iporpammupyemas rubenb KISTKH — aromTo3.

@dopMbI pa3sMHOKEHUS OpPraHU3MOB: Oecrojioe M TMojoBoe. Buubl Oecmnosoro
Pa3MHOXKECHUA:  JICJICHUE  HAJABOE, IOYKOBAaHWE OJHO- ©  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BET€TaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE
OpPraHU3MOB, €T0 3HAYECHHE NI CEJICKIUU.

[TosoBOE pa3MHOKEHUE, €TO OTIINYHS OT OECIIOJIOTO.

Meiio3. Ctagun meiiosa. [Iporiecchl, mpoucxoasaiiue Ha cTaausx Meiio3a. [loBenenue
XpoMmocoM B meno3e. Kpoccunrosep. bruosornyeckuii CMbICH U 3HaY€HHE MEN03a.

["ameTorenes — mponecc 00pa3oBaHMs IMOJIOBBIX KJIETOK y KUBOTHBIX. [lonoBbie
JKeJe3bl: CEeMEHHUKU M AuYHUKH. OOpa3oBaHUE U PA3BUTHUE TOJIOBBIX KJIETOK — TaMmeT
(cmepmaTo3oui, AHLEKIETKAa) — crepMmaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHHS
SUIEKJIETOK U criepMaro30u0B. OmnoaorBopenue. [lapreHorenes.

NHnuBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOPHOHAIBLHOE Pa3BUTHE (IMOPUOTEHE3).
DTanbl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYJISAIINS,
opranorenes. [loctomOpuoHanbHOe pa3BUTHE. THIBI TMOCTIMOPHUOHAIBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (JTUYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (GAKTOPHI,
CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIC YPOJICTBA.

Poct n pasButne pacteHuil. OHTOre€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE CEMEHH,
CTaJINU Pa3BUTHSL.

JdeMoHCTpaum:

Tabmumbt u  cxembl: «DOpMBI  pa3sMHOKEHUS  OPTaHM3MOBY»,  «JlBOitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pPAacTEHUW», «BereraTMBHOE pa3MHOXEHHE DPACTECHUN,
«/enenue knerku Oaktepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBI,
«Knerounbi ki, «Pemmumkanus JTHK», «Mutos3», «Menos3y», «IIpsmoe n Henpsimoe
pazButue», «l'aMeroreHe3 y MIICGKONMUTAIOMIMX U YeloBeKka», «OCHOBHbIE CTaauu
OHTOT€HE3a».



OOopynoBaHue: MUKPOCKOII, MUKpOITpEnapaThl «CniepmaTo30H/1bI
MJICKOITATAIOLIETOY, «SIHIEeKIIeTKa MIEKONUTAEro», «KapuoknuHes B KIIETKaX KOPEIIKa
JyKa», MarHuTHas MoJelb-amumkanus «Jlenenne wierkm», moxaens JIHK, monens
MeTadazHOM XPOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHas padora No 3. «HaOmtomeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKpPONpEnapaTaxy.

JlabopaTtopHas pabota No 4. «M3yueHue CTpoeHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPEApaATAX)».

Tema 6. HaciieAcTBEHHOCTh 1 K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3amaun reHetuku. Vctopust pa3BUTHS T€HETHUKH. POnp mUTOJNIOTMH U
YMOPHOJIOTUN B CTAHOBJICHWW TEHETHUKU. BKaa pocCHUCKHX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToabl TeHEeTUKU (THOPUIOIOTHYECKUH, IMTOINCHETHYECKUH,
MOJIEKYJIIpHO-TeHeTnYeckuii). (OCHOBHBIE TE€HETUYECKHE TOHATUS. | eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yeMas B CX€MaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPU3HAKOB, YyCTaHOBJIEHHble [. Menuaenem.
MonorubpuiHoe CKpelMBaHue. 3aKoH €IMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBmiI0O TOMUHHUPOBaHMS. 3aKOH PACUICIUIEHUs MPU3HAKOB. ['MIOTE3a YMCTOTHI T'aMeET.
[TonHOE 1 HENOTHOE JOMUHUPOBAHHUE.

JurubpuaHoe CKpenmBaHue. 3aKOH HE3aBHCUMOTO HACJIECIOBAHUSI TPU3HAKOB.
[{uToreHeTHyeCKUEe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUA.  AHAIU3UPYIOIIEE
cKpeuuBaHue. lcnonp30BaHuE aHANU3ZUPYIOLIETO CKPELIMBAHUA JUISL  ONPEACIICHUS
reHOTHUIa 0Co0u.

CuernienHoe HacnenoBaHue mpu3zHakoB. Pabora T. Moprana mo ClemieHHOMY
HAaCJIEIOBaHUIO TeHOB. HapylieHre cuerniieHust reHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. | eHeTuYeCKne KapThl.

['enetnka mosia. XpPOMOCOMHOE ONpENENICHHE TMoJia. AYTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHble OpraHu3Mbl. HacienoBanue nmpu3HAKOB,
CLETUIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BUIbI M3MEHYMBOCTHU: HEHACIICACTBEHHAA W HACIEICTBEHHasA. Poib
cpenbl B HEHACIEACTBEHHOM W3MEHUYMBOCTH. XAapaKTEPUCTHKA MOJIU(DUKATMOHHOU
M3MEHUYMBOCTU. BapuallnOHHBIN sl M BapualMOHHasA KpuBasd. HopMa peakiuu npusHaka.
KonnuecTBeHHbIE W KAa4yeCTBEHHbIE MNPH3HAKM U HX HopMa peakuuu. CBoiicTBa
MOU(DUKAITMOHHONW U3MEHUUBOCTH.

HacnencrBeHnas, WM  TEHOTUNMYECKasl, M3MEHUMBOCTh. KoMOMHaTHBHAas
W3MEHYMBOCTh. Mei03 M MOJOBOM TPOIECC — OCHOBA KOMOWHATHUBHON W3MEHYHBOCTH.
Myranuonnass u3MeH4YMBOCTh. Kiaccudukamusi MyTauuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHbple. Yacrora W nOpuuuMHBL MyTauuid. MyrtareHHble  (akTOpbl.  3aKOH
TOMOJIOTMUYECKUX PAZIOB B HaCJIeICTBEHHOW n3MeHunBoctu H. Y. Basuiiosa.



BHesiiepHas HacneACTBEHHOCTh U H3MEHYUBOCTD.

['enernka uyenoseka. Kapuorun denmoBeka. OCHOBHBIE METO/bl T€HETUKH YEJIOBEKa:
TEeHEAJIOTUYECKUM, OJIM3HELOBBIM, ITUTOICHETUYECKUN, OMOXUMHUYECKUN, MOJICKYJISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIpPEIEIEHNE T€HOTUIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHUE,
r€HOTUNIMpPOBaHWE, B TOM uyucie c¢ nomowmbto [I[[P-ananu3a. HacnenctBeHHble
3a00/ieBaHUsl ~ 4YeJIOBEKa:  TeHHble  OoJie3HM, OOJNE3HW C  HACJIEACTBEHHOM
PENPACIONIOKEHHOCTBIO, XPOMOCOMHBIE 0OoJie3HH. CoOMaTHYECKME W T'€HEPATHBHbBIC
myTtanuu. CTBOJIOBbIE KJIETKH. [IpUHIMIBI 370pOBOTO 00pa3a KU3HM, JAUATHOCTHKU,
npoQUIaKTUKA W JICYEHUS  TEeHEeTUYeCKHX  OosiesHed.  Meauko-reHeTH4ecKoe
KOHCYJIbTUPOBAHHE. 3HAUCHUE MEAMIMHCKON T'€HETUKH B NMPEAOTBPAIICHUU U JICUYEHUU
TEHETUYECKUX 3a00JIEBAHHI YETIOBEKA.

JlemoHcTpanum:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®pusz, C. C. YerBepuko, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuupl 1 cxeMbl: «MOHOTrMOPUIHOE CKpPEUIMBAHUE M €ro ILHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH pacCUICIUVIEHUS M €ro IIUTOT€HETHYeCKas OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpemmuBaHue», «lluTomornyeckue OCHOBBI JTUTHOPUIHOTO
CKpelIHuBaHusD», «Melno3», «B3auMoaeincTBie alielIbHbIX TEHOBY, «['eHeTnueckne KapThl
pacTeHuil, )KUBOTHBIX U YeJIOBEKay, «['eHeThKa 1rnomiay, «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLETUICHHOTO C TOJIOM», «KapHOTUIIbl YeoBEeKa U KUBOTHBIX», « BUIbI N3BMEHUMBOCTHY,
«MonudukarmonHass u3MeHUUBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeruka
IpyII KpoBu», « MyTalMOHHASI ”3MEHYUBOCTDY.

Oo6opyaoBanue: MOJEJIA-alIINKALNH «MoHnorubpugHoe CKpEILMBAHUEY,
«Henonnoe nomuHMpoBanuey», «JIurudpunnoe ckpemubanuey, «Ilepekpéct xpomMocomy,
MHUKpPOCKOIT M MuKponpenapar «/[po3oduia» (Hopma, MyTamuu (GOpMbI KpPBUIBEB U
OKpacku Tena), repoapuii «I'opox mOCEeBHOIWY.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

Jlabopatopnas pabGota Ne 5. «UM3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTax».

JlaGopatopuas pabora No 6. «M3yueHue MOAUPUKAIIMOHHON H3MEHUUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.

Jlabopatopnas pabota No 7. «Ananmu3 wmyranuid y Jpo30(uiibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHHUE CEJIEKIIMU U JOMECTHKALUsA. YUYEHUe
H. . BaBunoBa 0 1eHTpax MPOUCXOXKIEHUS M MHOTO00pasusi KyJIbTYpHBIX PaCTCHHUIA.
LleHTpbl TPOUCXOKIAEHUS TOMAIIIHUX KUBOTHBIX. COPT, MOpO/Aa, IITAMM.



CoBpeMEeHHbIE METOAbl CEeNEeKUMU. MaccoBbIi M WHIMBHUIYAJIbHBIA OTOOpPHI B
CEJeKUMH PpAaCTeHHMd W KUBOTHbIX. OueHka 3KcTepbepa. baM3KOpoICTBEHHOE
ckpeuuBanue — HHOpuAMHT. Yuncrasa nuHusa. CKpelluBaHME YUCTBIX JIMHWM. ['eteposuc,
wii rulOpunHas cuna. HepoacrBeHHoe ckpemuBaHue — aytOpuauHr. OrganéHHas
ruOpuansanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W MOJY4YEHHE IOJIUILIIONUIOB.
JlocTrKeHns CeNIEKINNA PACTEHNUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorus Kak OTpacib MPOU3BOJACTBA. | €HHAs MHXKEHEpHUs. JTalbl CO3AaHUS
pexomoOunanTHoOM JJHK u Tpancrennsix opranusmoB. Knetounas nnxenepusi. Knetounsie
KYJbTYPBI. MUKpOKIIOHAIBHOE pa3MHOXEHUE pacTeHui. Kitonupoanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE U
strueckue mpodieMbl. [MO — reneTudecku MOAUGPHUITMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. U. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabnunp! u cxemsbl: kapta «L{eHTpbl MpOUCX0KAEHUS U MHOT000pa3usl KyJIbTypPHBIX
pactenui», «llopombl AOMamHUX JKHUBOTHBIX», «CoOpTa KyJBTYPHBIX PpAaCTCHUIN,
«Otnanénnas rudpuauzamusy», «Padbotel akanemuka M. ®@. MBanoay, «Ilomummonaus»,
«OObekThl  OmoTtexHonorum»,  «Kierounele  KyJabTypel W KIOHUPOBAHHEY,
«KoHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

O0opynoBaHue: MYJSDKUA IUIOJOB M KOPHEIUIOAOB JTUKUX (OPM U KyJIbTYPHBIX
COpPTOB pacTeHuil, repdapuil «CeabCKOX035UCTBEHHBIE PACTEHUSD.

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJBI U JAOCTHKEHUS CEJEKIMH PACTEHUM U >KMBOTHBIX
(Ha CeJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBI y4acTOK, B
TEIUIMYHOE XO35ICTBO, JJa0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIrOLIHOHHASI OHOJIOT HS.

[Ipennochuiku BO3HUKHOBEHHUS SBOJIOIIMOHHON TEOPUU. DBOITIOLIMOHHAS TEOPUS U €€
MecTO B Oumosiornu. BiusHue HBONIOIMOHHONW TEOPUU HA Pa3BUTHE OWMOJIOTHUH U APYTHUX
HayK.

CBunerensbcTBa 3BOMONMA. [[aneoHTOIOTHYECKHUE: MOCIEI0BATEILHOCTD MOSBICHUS
BUJIOB B TAJCOHTOJIOTMYECKON JIETOMHUCH, TepexoaHble (GopMmbl. buoreorpaduyeckue:
CXOJICTBO U paznuuue ¢hayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA M pa3juuusi AMOPHOHOB  Pa3HBIX  BUJIOB
ITO3BOHOYHBIX. CpaBHUTEIBLHO-aHATOMUYECKUE: TOMOJIOTHUYHBIE, AHAJIOTUYHBIE,
pYAUMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE:  CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX META0O0JIMUECKUX MyTeH y BCEX OPraHu3MOB.

OpomonnonHas Teopust Y. JlapBuna. [Ipennocbuiku BO3HUKHOBEHHS JapBUHHU3MA.
JIBrKymue Cuiibl 3BOJIONMHM BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE MpHU



OTPaHMYEHHOCTH PECYpPCOB, HeolpeaenEHHass U3MEHYUBOCTh, O0ph0a 3a CyIIecCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BosouH (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA W 3BOJIFOLUU.

JIBrokymue cuibl ((hakTOphl) SBOJIOIUMU BUIOB B MpUpoje. MyTallMOHHbIN Hpolecc
¥ KOMOMHATHUBHAs W3MEHUYMBOCTbH. [lomynsiimoHHbIe BOJHBI U Apeid reHoB. M3omsuus u
MUTPALIHSL.

EctecTBeHHbII 0TOOp — HampaBstonui Gaktop 3BodOIUU. DOpMBI €CTECTBEHHOTO
oTOOpa.

[IpucnocoOneHHOCTh ~ OPraHU3MOB  Kak  pe3ylbTar  3Bojiouuu.  [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd 036l U UANO-a 1Al TAIIH.

Bun u Bumoo6pazoBanue. Kpurepun Buma. OCHOBHBIE (OpPMBI BHI000PA30BAHMUS:
reorpauyeckoe, IKOJIOTHYECKOE.

MakposBosrorusi. Dopmel IBOJIIOLUHU: ¢unernyeckas, JMBEPIreHTHAS,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUY.

[IpoucxoxkaeHne OT HECNEeUMATM3UPOBAaHHBIX mpeakoB. Ilporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanus.

JlemoncTpanum:

[Toptpetsl: K. JIunneit, K. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap,
2. I'ekkenp, @. Mromnep, A. H. Cesepiios.

Tabmuupbl U cxeMbl: «Pa3BUTHME OpPraHMyeckoro mupa Ha 3emiie», «3apoAbllu
NO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukc», «PopMbl OOppOBI 3a CYIECTBOBaHHE,
«EctectBennsiii ot00p», «MHoOrooOpa3ue cCOpToOB pacTeHuit», «MHoroo0Opasue mopoj
KUBOTHBIX»,  «[lomynsimun», «MyTalMoHHAas  W3MEHYMBOCTHY, «ApPOMOpP(dO3bI»,
«Unnoamantamuny, «OOmas aereHepanus», «JBuwxymue cuibl 3Boonun», «Kapra-
cxema Mapumpyra nyremwectBus Y. JlapBuna», «bopb0a 3a CylllecTBOBaHHUEY,
«IIpucnocobseHHOCTh OpraHUu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHuE,
«DKOJIOTHYECKOE BUI000pa30BaHHE.

OOopyioBaHue: KOJJIEKIHMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKpPACKH, HAOOp
IJIOJIOB M CeMsH, KoJuleKuus «lIpuMepsl 3alIMTHBIX MPUCTIOCOOJEHUN Y >KHUBOTHBIX),
Mozesib «OCHOBHBIE HAIIPABJICHMSI SBOJIOLUNY», 00bEMHAs MOJeb «CTpOeHHE TOJIOBHOTO
MO3ra IO3BOHOYHBIX».

buoreorpaguyeckas kapra mupa, Komiekuus «PopMbl COXpPAaHHOCTU HCKOMAeMbIX
KUBOTHBIX M pacTeHuil», monenb anmumkanusa «llepekpéct XpomMocoM», BIIaXKHBIE
npenapatel  «Pa3BuTHe  HacekoMoro», «Pa3BuTHe  JISATYIIKH»,  MUKpOIpenapar
«dpozoduna» (Hopma, MyTauuu GOpMbI KPbLILEB U OKPACKH TeJa).

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHas paborta Ne 1. «CpaBHeHre BUI0B 110 MOPGHOIOTHIECKOMY KPUTEPHUION.



Jlabopatopuas pabora Ne 2. «Onumcanue TPHUCTOCOOJICHHOCTH OpraHu3Ma U €
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU Ha 3emure.

JloHaydHble TpPEACTABICHUA O 3apOXKACHUU JKU3HUA. HaydHble THUNOTE3BI
BO3HMKHOBEHUS >KM3HU Ha 3emuie: abuoreHe3 M maHcrepMmusi. XUMHUYECKash BOJIOLIMSL.
AOHOTeHHBI CUHTE3 OPraHMYECKUX BEILECTB U3 HEOPTaHUUYECKUX. DKCIEPUMEHTAIBLHOE
MOATBEPAKACHUE XUMUUECKOMN »BOMIONMK. HavanbHble Tanbl OMOJIOrMYeCKOM IBOJIOIUY.
['unmoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP ¥ BO3HHUKHOBEHUE
MPOTOKJIETKU. [IepBble KIETKU U X 3BoOLUA. POpMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpPraHU3MOB.

Pa3Butne xu3Hum Ha 3emie mo 3paM u nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas 3pel. [lameo3olickas 3pa u €€ Mepuoabl: KEMOPHUICKUN, OPIOBUKCKUM,
CUIIYPUUCKHN, TIEBOHCKUI, KAMEHHOYTOJIbHBIN, IIEPMCKH.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaeOr€HOBbIN, HEOT€HOBBI, AHTPOIIOT€HOBBIM.

XapakTepucTuka KiIMMaTa U TEOJIOTMYECKUX MporeccoB. (OCHOBHBIE ITallbl
HBOJIIOLMM PACTUTEIILHOTO W KMBOTHOTO MHUpa. ApoMop(do3bl Y pacTEHUN U >KUBOTHBIX.
[TosiBneHue, pacBeT U BBIMUPAHHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKoro wmupa Kak oOTpaxkeHue sBoiouud. (OCHOBHBIE
CHUCTEMaTUYECKHUE TPYMIbI OPraHU3MOB.

DOBOJIIOIMS 4YeJIOBEKa. AHTPOINOJIOTHS KakK Hayka. Pa3BuTuhe mnpencTtaBieHUN o
MPOUCXOKJICHUHN YeJoBeKa. MeTonbl M3yuyeHusl aHTporioreHe3a. CXoJCcTBa M pa3iavdHs
YyeJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TOJIOKEHUE YETIOBEKA.

JIBwkymue cuibl (dakTopsl) aHTpororenesa. HaciencTBeHHas W3MEHYMBOCTh U
€CTEeCTBEHHBIN 0TOOp. OOlIEeCTBEHHBIN 00pa3 KU3HW, HU3TOTOBJICHUE OpYAUN Tpya,
MBIIIUICHUE, PEUb.

OCHOBHBIE CTAaJUM W BETBU DSBOJIOIMUU YEJIOBEKA: AaBCTPAIONUTEKH, YeloBeK
yMenbiid, YenoBek npsMoxonsdmni, YenoBek HeaHAEpTalbCKhil, YenoBEK pa3yMHBIN.
Haxoaku wHcCKOmaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAHHUS, 00JAacCTh pPACHpPOCTPaAHEHMS,
00BEM roJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE OONBIIME pachl: €BpONEOH]IHAsA (EBpa3uiicKas),
HErpo-aBCTpaJIOuHas (PKBAaTOpUaibHAsA), MOHTOJIOMAHAS (a3MaATCKO-aMEpUKaHCKas).
UepTbl TPUCTIOCOOJICHHOCTH TPEACTABUTENCH UYENOBEYECKUX pac K  YCIOBHSIM
cymiecTBoBaHus. EquHCTBO yenoBedyeckux pac. Kpurnka pacusma.

JdeMoHCcTpanuu:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. JlapsuH.

Tabmuupl u  cxembl: «Bo3nukHoBeHne ConaHeUHOH cucTeMbl», «Pa3Butuhe
OpraHn4eCcKOro MHUpay, «PacturenbHas KJIETKaY, «KuBoTHas KJIETKaY,
«IIpokapunornueckass kierka», «COBpEMEHHas CHCTEMA OPraHUYECKOr0 MHpPay,



«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKa M YEIOBEKOOOPA3HBIX 00E3bsSHY,
«OCHOBHBIE ME€CTa NAJEOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKAy,
«/dpeBnenmme moan», «/lpeBHne mogm», «llepBble  COBpeMEHHBIE  TIOINY,
«UYenoBeueckue pacob».

Oo6opynoBanue: mysxku «lIpoucxoxaenue yenoBeka» (OHOCTBI ABCTPAIONUTEKA,
NUTEKAHTPONa, HEaHAepTalblla, KPOMAHbOHIA), CICMKU HIM HM300paKEHUS KaMEHHBIX
opyauii MEPBOOBITHOTO YeJioBeKa (KaMHH-4YONIEPHI, pyOuina, cKkpeOuia),
reoXpoHOJOruueckass Tabnauna, Koyekuus «@PopMbl COXPAaHHOCTH  HCKONAEMbIX
YKUBOTHBIX U PACTCHUID.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktnueckass pabora Ne 1. «M3ydeHue HCKOMAeMbIX OCTAaTKOB PACTEHHH U
YKUBOTHBIX B KOJUIEKLIUSAX).

OKcKypcus «IBOJIIOLMS OPTaHUYECKOr0 MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbBIN
WIN KpaeBeqUeCKUl My3eit).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

OKoJIoTHsl Kak HayKa. 3aJadyd W pas3felibl 3KOJOTrMu. MEeTOabl 3KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMsi OpPraHMU3MOB: BOJHAs, HA3€MHO-BO3JYyIlHAs, IOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonornueckne  Qakropbl.  Knaccudukamuss ~— 3Kojormdeckux  (aKTOPOB:
abnoTuyeckne, OMOTUYECKUE U aHTPOIOTreHHbIe. JIefiCTBHE SKOJOrMYecKux (hakTopoB Ha
OpTaHU3MBl.

AbGuotnyeckue (akTopbl: CBET, TeMIepaTypa, BIAXKHOCTb. DOTONEPUOAN3M.
[Ipucnoco6nenusi opraHu3MOB K JEHCTBUIO abuoTuyeckux (akTopoB. buonormyeckue
PUTMBI.

buotnueckue ¢aktopel. Buasl OMOTHYECKMX B3aMMOJEHCTBUN: KOHKYpEHLUS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmbl. [lapasutusm, Koomepauusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M. 3HAUCHUE
OMOTUYECKUX B3aMMOJICHCTBUU Il CYIIECTBOBAaHUS OPraHU3MOB B  MPUPOJIHBIX
COO00IIECTBAX.

DKOJIOTMUECKHE XApaKTEePUCTUKU NOMyJsiuuu. OCHOBHBIE MOKA3aTeNH MOIMYJISIIUU:
YUCJIEHHOCTb, IJIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpanus. nHamunka
YUCJICHHOCTHU MOMYJISILNN U €€ PEeryJIsius.

JdeMoHCTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupr u cxembl: kapta «llpuponusie 3o0Hbl 3emiu», «Cpeabl oOuUTaHUS
opranusMoBy, «@oroneproauzmy», «llonynsaunny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
nonynsuuu uHQy3opun-Typenskmn», «[lumiessie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadoThI:



JlabopaTtopHnas padota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUHN M3 Pa3HBIX
MECT OOUTaHUS.

JlaGoparopHass pabota Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHUE YEPEHKOB
KoJIeycay.

[Tpaktideckass pabora Ne 2. «IloAcu€T TIIOTHOCTH TMOMYJSIUN pa3HBIX BUIOB

pacTeHU».
Tema 4. Coo0111€cTBa ¥ DKOJOTHYeCKHEe CUCTEMBI.
CoobmiecTBO  opranu3mMoB — OuoreHo3. CTpykTypsl OWOIIEHO3a: BHIOBAas,

pOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

OkoJyoruyeckue cucteMbl (3xocuctembl). [loHsTHE 00 2KOCHCTEME U OHMOTEOIEHO3E.
QOYHKIMOHAJIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOJYIEHTHI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopot BeImiecTB u MOTOK SHEPTUU B dKOcHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHH
skocucteMsbl. [lumeBbie nenu u cetd. OCHOBHBIE TMOKA3aTeNM YKOCHCTEMBI: OHoMacca,
MPOIYKIKA. DKOJIOTHUECKUE TUPAMUJIbL: MPOAYKIIMH, YUCIECHHOCTH, Onomacchl. CBOMCTBA
HKOCHUCTEM: YCTOMUYUBOCTh, CAMOPETYJIsiliusl, pazButue. CyKiieccusl.

[IpuponHbIE 3KOCUCTEMBI. DKOCHUCTEMBI O3€p M PEK. DKOCHCTEMA XBOWHOI'O WIIH
HIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTCHHBIEC 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCUCTEMBL.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak  (akrop ycrtoilumBocTH  dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emIle.

VYuenue B. . Bepnanckoro o 6unocdepe. I'panuiipl, coctaB U CTpykTypa Ouochepsi.
JKusoe BemiectBo u ero pyHkunu. OcodeHHocTH Onocdepsl Kak TI00aTbHON IKOCUCTEMBI.
JluHamudeckoe paBHOBecHe U oOpaTHas CBsA3b B Ouocdepe.

KpyroBopoThl BelecTB 1 OMOre0OXMMUYECKUE ITUKIIBI AJIEMEHTOB (yriiepoja, a3oTa).
3oHaNbHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuectBo B Oumochepe 3emun. AHTPONOTCHHBIE H3MEHEHUsS B Ouocdepe.
['11oGanbHbIC IKOTOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue npupoAbl U denoBedecTBa. CoxpaHeHue OMOpa3zHOOOpa3usi Kak
OoCHOBa yctoWuuBocTH Ouocdeprl. OCHOBA palMOHATLHOTO YIPABJICHUS MNPUPOIHBIMU
pecypcaMu U UX UCIoIb30BaHue. JJoCTHXeHUsT OMOIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuid.

Tabmuupel u cxembl: «llumeBbie 1enu», «bHOIEHO3: COCTaB W CTPYKTypay,
«IIpupoaneie coobmiecTBay, «llenu nutanus», « IKojorudeckas nupamugay, «buochepa
U YeJOBEK», «DKOCUCTEMA IIUPOKOJIUCTBEHHOTO JEca», « IKOCUCTEMA XBOMHOTO Jiecay,
«buoreno3 BogoéMa», «ArpoleHo3», «lIpumepHble aHTPOMOTEHHBIE BO3JICUCTBHUS Ha
pUpOaY», «BaKHEHIINE HCTOYHUKY 3arpsi3HEHUS BO3/lyXa U TPYHTOBBIX BOA», «llouBa —
BayKHeMWIIasi cocTapisitomas ouocdeps», «DakTopsl aerpagauuu mnouBy», «llapHUKOBBIN



apdexT», «DakTopbl PaAMOAKTUBHOTO 3arpsi3HeHHs Ouocdepb», «OOmas CcTpykTypa
ouocoeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM FKpaH OHochHeps»,
«KpyroBopot yriepozaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue:  Mojenp-anmiukauus  «Tunuunele  OMOLIEHO3BD»,  repOapuii
«PacturenbHble coobmiecTBa», Kojulekuuu «buoneHno3», «Bpeautenun BaxHeHIINX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIMM PACTEHHUH M >KUBOTHBIX,
NpUHAJISKAIIME K Pa3HbIM SKOJOTHYECKMM TIpynmnam ofHoro Buaa, Kpachas kHura
Poccuiickoit @eneparuu, n300paxeHus OXpaHsIeMbIX BUIOB PACTEHUM U )KMBOTHBIX.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOT'NN
HA BA30BOM YPOBHE CPEJJHEI'O OBIHIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycranaBiauBaroTcsi TpeOOBaHUSI K Pe3yJIbTaTaM OCBOEHUS
OOy4alolMMHUCS ~ TPOrpaMM  CpeaHero  o0miero  oOpa3oBaHUsA:  JUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IJIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS TmpeaMmera «buonorus»
BBIJICJICHBI  CJIEYIOIIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOIUMUCS POCCUHUCKOU
IrPaXIAHCKOM HJIGHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTU H
CaMOOTIPEEIICHUIO, HAJIMYUE MOTHUBALIMM K OOYyYEHHIO OWOJIOTMH, LIeJIEHAIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIECHUW JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HMCTOPUYECKHUX TPAJAUIIMKA pa3BUTHUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTD
oOy4Jaronmxcsi pyKOBOJACTBOBAaThCS B CBOCH JIESITEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHM, TMPUCYIIUMHU CHUCTEME OHOJOTUYECKOTO O00pa3oBaHMs, HAIHYKE
AKOJIOTMYECKOTO TMPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEU M CTPOUTH >KU3HEHHBIC
TIJIAHBI.

JINYHOCTHBIE pE3yJbTaThl OCBOEHUA IpeaMera «bHOJOTHs) JOCTUTaloTCs B
€JIMHCTBE YU4eOHOM M BOCIUTATEILHOMN JAEATEIbHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMHU
POCCUHUCKUMU  COLIMOKYJIbTYPHBIMH, HMCTOPUUYECKUMU U JyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TPHUHATHIMH B OOIIECTBE MpaBUIaMd U HOPMAaMHU TOBEACHUA U
CIIOCOOCTBYIOT TIPOIIECCaM CaMOITO3HAHUS, CAMOBOCITUTAHUSI U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEW MO3ULUU JIMYHOCTH, NATPUOTU3MA, YBAXKEHUSA K 3aKOHY WU MPABOMOPAIKY,
YeJIOBEKY TpyJa U CTaplieMy IOKOJICHHIO, B3aUMHOIO YBa)XXEHHUs, OepekHOTO
OTHOIIICHUS K KYJbTYPHOMY HACJCAUI0O W TPAJULMSIM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepannu, NpupoIe U OKPYKAKOIIEH Cperie.

JIndHOCTHBIE pe3yibTaThl OCBOCHHUS yueOHOro mnpeamera «buosorus» mAOMKHBI
OTpaxxaTb ~ TOTOBHOCTh ¥  CIIOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEM TMO3MIMEH  JIMYHOCTU, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOCKIACHUN, COOTBETCTBYIOIMIMNX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pAacCIIMPEHUE >KU3HEHHOTO ONBbITa U OIbITa
NEATEIbBHOCTH B MPOLIECCE peaU3allid OCHOBHBIX HAIPABICHUN BOCHUTATEIbHOU
NESATEeIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpaaaHCcKOro BOCTIMTAHUSI:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYArOUIErocsi Kak aKTUBHOIO M
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX MPAB M OOS3aHHOCTEW, yBa)KCHUE 3aKOHA U
MPaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TPHU CO3MaHUHM y4eOHBIX
MIPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATEIBHBIX 3a7a4, BHITIOJHEHUN OMOJIOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENSITh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHE YUYWUTHIBAaTh B CBOUX JICUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOACH C pa3HBIMH YOEKICHUSIMH, KYyJIbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHAYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUSI Y4EOHBIX,
MIO3HABATEIbHBIX U HCCIEIOBATEIbCKUX 3a7a4, YBAKHUTEIBHOIO OTHOLIECHUS K MHEHHUIO
OTIMIOHEHTOB TIPH OOCYKICHNUN CITOPHBIX BOIMPOCOB OMOJIOTHUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW WIACHTHUYHOCTH, IATPUOTHU3MA,
YBOKEHHUSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, ropaoctu 3a
CBOM Kpail, cBOO PoauHy, CBOM S3bIK M KYJIbTYpPy, MPONIJIOE W HACTOAIICE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUIO WU MaMSITHUKAM MPHUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CITIOCOOHOCTh OIIEHUBATh BKJaJ POCCUHUCKUX YUYEHBIX B CTAHOBJICHHUE U PA3BUTHE
OMOJIOTHH, TTIOHUMAHUSl 3HAYEHUsI OMOJIOTMM B TO3HAHUM 3aKOHOB MPUPOJABI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHut0o U 3amure OteuyecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJ1a B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIMTEISAM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOI'O MPHUHATHS LIEHHOCTEM CEMEWHOW YXU3HU B COOTBETCTBUM C TPAAALUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETHKY ObITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAXEHHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH Ka4eCTBa TBOPUECKOM JIMYHOCTH;



S) ¢usnyeckoro BocnUTaHHMA, (GOpMUPOBAHHUA KYJBTYPbI 3A0POBbA H
IMOIMOHAJILHOTO 0JIaronoJyums:

MOHMMAaHWE W peanu3alys 3JA0pOBOro M Oe3omacHOro olpasza KU3HH (370pOBOE
NUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX MPaBHI M HOPM, COaNaHCHPOBAHHBIN PEXUM
3aHATUI M OTIbIXA, PETyisApHas (Guanyeckas aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOIO
M KOMIIETCHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3HUYECKOMY U TICHXHYECKOMY
310POBBIO;

NOHUMAaHUE IIEHHOCTHU MPAaBUJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOIO 0€3011acHOTO
NOBEJICHUS B CUTyallUsX, YTPOKAIOIIMX 310POBBIO U KU3HHU JIFOAEH;

OCO3HAHWE TMOCJIECACTBUNA M HENPUSATUS BPEAHBIX MpUBbIYEK (YyrnoTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JE€ATEIIBHOCTH TEXHOJOTHMYECKOM U  COIMAIbHOMN
HaIMpaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, ILJIAHUPOBATH W CaAMOCTOSITEIILHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

WHTEpEeC K pa3iuuHbiM cdepam mnpodecCHOHANBHON JIeITeIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BHIOOp Oymyiiel mpodeccuu W pean30BhIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU
BCEM KU3HU,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HU HA
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KYJbTYphl: MOpHOOpPETEHHE  ONbITa
IJIAHUPOBAHMS MOCTYIKOB M OLIEHKH WX BO3MOKHBIX MOCJEACTBHI JJISI OKPY)KAIOIIECH
Cpensl;

OCO3HaHME rI00aJTbHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIeM U yTeH UX PeIIeHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpPETAaEMbIe MPU M3YUYEHUH OHMOJIOTUM 3HAHUS U
YMEHHUS TIPU PEIICHUH MPOOJIeM, CBA3AHHBIX C PAllMOHAJIBHBIM MPUPOIOINOIL30BaHUEM
(coOmroieHne TMpaBWJI TOBEACHUS B TMPUPOJIC, HAMNPABICHHBIX Ha COXpPaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, brocdeps);

AKTUBHOE HENPUATHE JIEUCTBUM, MNPUHOCAIIUX BpPEd OKPYXKAIOLIECH MPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATh HEOJArONMPUSATHBIE DKOJOTUYECKUE TOCIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;

HaJIMyue Pa3BUTOTO HKOJIOTHUYECKOTO MBIIUICHUS, SKOJIOTHUYECKON KyIbTYpbl, OIBITA
NEATEIbHOCTH SKOJIOTMYECKOW HAIpPaBICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS WUMHU B
[M03HABATEJIbHOW, KOMMYHUKATUBHOM U COLUMAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMU IEATEIIBHOCTH SKOJOTMYECKON HAITPABIEHHOCTH;



8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsI HAYKHM W OOIIECTBEHHON TMpPaKTUKHU, OCHOBAaHHOTO Ha JUAJIOre KYyJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHNE S3BIKOBOM M UYWUTATENbCKOM KYJIbTYpPhl Kak CpeICcTBa
B3aMMOJICHCTBHS MEXKIY JIOAbMH U MMO3HAHUS MUPA,;

MOHUMaHWE CrenuuKd OWOJOTUM KaK HayKd, OCO3HaHus €€ poiu B
(GOpMUPOBAHUM  PALlMOHAIBHOIO HAYYHOTO  MBIIIJICHUS, CO3JaHUM  LIEJIOCTHOTO
IpPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPO/Ibl, YEJIOBEKA U OOILIECTBA,
B T[IO3HAaHUU TMPUPOAHBIX 3aKOHOMEPHOCTEW M pELIEHUH NpoOJIeM COXpaHEHHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWOJIOTMM [UJISI COBPEMEHHOW IMBHJIM3ALIUU:
o0ecrie4eHrss HOBOTO YPOBHSI pa3BUTHUA MEIULUHBI, CO3JAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHUS YEJIOBEUECTBA,
MOMCKa IyTeH BBIXOJA W3 TJ00ANBHBIX 3KOJOTMYECKHX MpoOeM U OOecredeHHs
nepexoyia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATLHOMY HCIOJIB30BAHUIO MPHUPOIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OMOJOTMYECKHX 3HAHUHN B ILEJIAX MOBBIIICHUS
oOuiel KyJIbTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KakK COCTaBHOM dacTu
(YHKIHMOHAIBHOM TIpaMOTHOCTM  oOydarommxcs, (opMupyeMod TpH HU3y4YEHUU
OMoJI0rNY;

[NOHMMaHUE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIONb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh MOJIydyaeMble 3HAHMS Ul aHajdu3a U OObSICHEHUS
SBJICHUN OKPYXKAIOILIEr0 MUpa U MPOUCXOIAIIMX B HEM HM3MEHEHMH, yMEHHE JeNlaTh
00OCHOBaHHBIC 3aKIIOYCHHsS] HAa OCHOBE HAyYHBIX (DAKTOB M HMMEIOMIMXCS TaHHBIX C
LEJIbIO MOTYYEHUS! JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCThH CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJIOrMUECKHE 3HAHUS JUIsl PELICHUS
npo0JieM B peasIbHBIX )KU3HEHHBIX CUTYALIUSX;

OCO3HaHWE LEHHOCTH HAy4YHOW JI€AT€IbHOCTH, TOTOBHOCTh OCYILIECTBISAThH
MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Opa30BaHUIO, K
AKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHMW MO OMOJIOTMU B COOTBETCTBUU C >KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaTbl OCBOEHUsi ydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HauMMble T  (OPMHUPOBAHHUS ~ MHUPOBO33PEHHUS  OOydarouIuxcs
MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOILeHAayYHble TMOHATHUS, OTpa)karoliue
LEJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CHEU(PUKY METO/IOB IMO3HAHUS, UCIIOJIb3YEMbIX



B €CTECTBEHHBIX HayKax (BEILECTBO, 3HEPrus, SIBJICHHUE, MPOLIECC, CUCTEMA, HAYUYHBIN
dbakT, NOPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HCCIECJOBAHHE,
HaOJII0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT U JPYIUX), YHUBEPCAIbHbBIE YUECOHbIE JEHCTBUSA

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHbBIE, PEryJIsITUBHBIC), o0ecreunBarome
dbopmupoBanue GYHKUMOHATBHOM TPAaMOTHOCTH M COIMAIBHOM  KOMIIETEHIIUU
oOyvaronuxcs, CHOCOOHOCTD oOy4Jaronmxcs UCITI0JIb30BaTh OCBOEHHBIE

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHBIE YyueOHBIC
NEUCTBUS B IO3HABATEIBHOW U COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl  OCBOEHUS IPOrpaMMbl  CPEIHEro  OOIIero
00pa3oBaHUsl TOJKHBI OTpaXKaTh:

OBJiaieHNe YHUBEPCAJILHBIMYU YY€OHbIMY NMO3HABATEIbHBIMU € CTBUAMM:

1) 6a3oBblIe JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSTENbHO (HOPMYTUPOBATh U AKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHUS, KiIaccuukaiu, 00001IeH s ), pACKPBIBATH CMBICIT OMOJIOTMYECKUX
MOHATUM (BBIACISATh WX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C JAPYTUMU
MIOHATUSIMU );

ONPENEIIATh LENU AeSITEIbHOCTH, 3a7aBasi MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTaThl I€ATEIHOCTH C MOCTABICHHBIMU LEJSIMU;

HCIIOJIb30BaTh OMOJIOTMUECKUE TOHTHS AJI1 O0BsICHEHUS (DAKTOB U SBJICHUN KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIE, AEAYKTUBHbBIC, 110 AHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTHM W MPOTUBOPEUYUS B PACCMATPUBAEMBIX  SIBIICHUSX,
(OpMyIMPOBATh BBIBOJIbI M 3aKITIOUEHUS;

MPUMEHATh CXEMHO-MOJIETIbHBIE CpPENICTBA ISl MPEACTABJICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIICHUN B M3YYaeMBIX OMOJIOTMYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUUI
Pa3HOTO POJIa, BBISIBIICHHBIX B PA3TUYHBIX MHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH peUIeHUs MpOOJEeMbl € YYETOM aHajdu3a HWMEIOLIUXCS
MaTepHualbHbIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOIHATH PabOTy B YCIOBHSX PEaTbHOTO, BUPTYAIHHOTO
KOMOMHHPOBAaHHOT'O B3aUMO/JICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbLCKHE TeHCTBHUS:

BJIQJICTh HaBBIKAMU Yy4e€OHO-MCCIIEIOBATEILCKOH W TPOCKTHOM JEATEeTHbHOCTH,

HaBbIKaMU pa3peuieHust npo0seM, ClioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY



IIOMCKY METOJOB PELICHUs MNPAKTUYECKUX 3a]ad, NPUMEHEHHUIO Pa3IMYHbIX METOOB
MTO3HaHUS;

MCIIOJIb30BATh PA3JIMYHbIE BUJIBI JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS, €r0
UHTEpIpETaly, TPeoOpa30BaHUIO U MTPUMEHEHUIO B YUEOHBIX CUTYalUsX, B TOM UYHCIIE
IIPU CO3/IaHUU YYEOHBIX U COITUATBHBIX IIPOEKTOB;

dbopMHupOBaTh HAYYHBI THIT MBIIUICHUS, BJIAJACTh HAYYHOW TEPMHHOJOTHCH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTb U (PopMyIHMpOBaTH COOCTBEHHBIE 33/1a4u B 00pa30BaTENIbHOMN ACSITEIbHOCTU
Y )KM3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyallM3UPOBATh 3a/1auy, BBIIBUTATh
TUINO0TE3y €€ PElICHHs], HAXOAUTh apryMEHThI JJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKICHHIA,
3a/1aBaTh MapaMETPbl U KPUTEPUU PEILLICHHUS;

aHaJM3UPOBaTh MOJYUYEHHBIE B XOJI€ PELICHUS 3aJa4d pPE3yJbTaThl, KPUTUUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh M3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYULIECTBJIATH LI€JICHANIPABICHHBIA MOUCK EPEHOCA CPEJCTB U CIIOCOOOB AEHCTBUSA
B NMPO(HECCUOHANBHYIO CPENY;

yMETh [E€PEHOCUTh 3HAaHUS B I[IO3HABATEIbHYI0O U MPAKTHYECKYIO O0OJacCTH
KU3ZHEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEJAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, IPEAJIaraTb OpUrHHaIbHbIE MOIX0bl U PEIICHHMS, CTABUTh
po0JIEMBI U 3a]1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nnpopmanueii:

OpUEHTHUPOBATLCS B PA3NIMUYHBIX MCTOYHMKAX HWHOOpMaIUU (TEKCTe Yy4eOHOTO
nocoOusi, HayYHO-TIOMYJISIPHOM JInTepaType, OMOJIOIrMYECKUX CIOBAapAX U CIIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3axX JlaHHbIX, B IHTepHEeTE), aHANTU3UPOBaTh HHPOPMALIMIO PA3THUYHBIX
BUJIOB M (OpM IMpEACTaBICHUS, KPUTHYECKH OLEHUBaTh €€ JOCTOBEPHOCTb U
HEITPOTHUBOPEYUBOCTH;

(opMyIMpOBATH 3alpPOCHl U TPUMEHSATH PA3TUYHBIE METOJIbI MPU TIOMCKE U 0TOOpE
OouoJsiornyeckor nHPopmaIu, He0OXOAUMOM JJIs1 BBITIOJIHEHUST YU€OHBIX 3a]1a4;

npuoOpeTaTh  ONBIT  HMCHOJIb30BaHUS  MH(POPMALKMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUW, COBEPIICHCTBOBATh KYJbTYPY AKTUBHOIO WCIOJIB30BAHUS Pa3IMYHBIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY MpEACTaBICHUS OMOJIOTHYECKON
uHpopmaiuu (cxembl, rpadKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYUHBIM SI3bIK B KAUE€CTBE CPEACTBA MPHU padOTe ¢ OMOJIOTUYECKOM
uHpoOpMalLMel: NPUMEHATh XUMHYECKHE, (PU3NYECKUE W MaTeMaTUYeCKue 3HaKu U
CUMBOJIBI, hopMyIIbl, aOOpeBUaTYypy, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPEOOPa30BLIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISATHOCTH;



BJIa/IETh HABBIKAMHU DPACIO3HABAHUSA W 3alIUTHl MHGOpMauH, WH()OPMALIMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBJiaeHne YHUBEPCAJIbLHBIMUA KOMMYHHKATUBHBIMHY IEHCTBUSIMU:

1) oO1enne:

OCYIIECTBJISITh KOMMYHHMKAIIUA BO BCEX cepax >KU3HU, aKTUBHO y4acTBOBATH B
JUAJIOre WU JTUCKYCCHH IO CYIIECTBY OOCYyKJ1aeMOi TeMbl (YMEHHE 3a]1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYKJIEHUSI OTHOCUTEIBHO BBIIIOJIHEHMS MpearaéMoi 3a1a4u, YYUTbIBATh
UHTEPECHI U COTJIACOBAHHOCTD MO3UIIMHI IPYTUX YYACTHUKOB UAJIOTa UIH IUCKYCCHUHN);

pacrno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHNUS, TOHUMATh 3HaYE€HUE COIIMATbHBIX
3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CHUTyallud, YMEThb CMSTr4arh
KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIQJIETh PA3IMYHBIMU CIOCOOaMH OOIIEHHS W B3aUMOJACWUCTBHSA, MOHMMATH
HaMEpPEHHUs APYTUX JIOACH, NPOSBIATh YBAaXXUTEIbHOE OTHOIICHHWE K COOECETHUKY U B
KOPPEKTHOH opme popMyIupOBaTh CBOU BO3PAKEHMUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsl eSITeJbHOCTh:

MOHUMAaTh W UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUAYaTIbHOU pabOThI
IpU PEIIeHNH OMOJIOrMYEcKON MpoOeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIICHUH Y4eOHOH 3a1auH;

BBIOMPATHh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C YUETOM OOLIUX MHTEPECOB
Y BO3MOXKHOCTEM KaXKJI0r0 WIEHA KOJUIEKTHBA,

NPUHUMATH 1€ COBMECTHOU JIEATEIIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBHUS 110 €€ TOCTHXKEHUIO: COCTABIIATH IJIAH JIEVCTBUM, PACIPEACIIATh POJIM C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KaXXJOI0 yYaCTHMKAa KOMaHAbl B OOMIMI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEHM C T[O3UIMU  HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE MOBEAEHUE B PA3JIMYHBIX CUTYaIMSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OBJageHNe YHUBEPCAJIbLHBIMU PeryJIsiITUBHBIMHU AeCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl BBISIBICHHS MPOOJEM U UX PEIICHUS B
KU3HEHHBIX U Y4EOHBIX CUTYaIIHIX;

BbIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1I€JIEBbIE U CMBICIIOBbIE YCTAHOBKH B
CBOMX JIEHMCTBHSX M MOCTYIKaX MO OTHOLIEHHUIO K KMBOW IMPUPOJE, CBOEMY 3J0POBBIO H
3I0POBBIO OKPYKAIOINX;



CaMOCTOSITEJIBHO ~ OCYILECTBIISITh  ITO3HABATEIBHYIO  JEATEIIBHOCTb, BBISBIATH
npoOJieMbl, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIEHUS MPOoOJIEMbl C Y4ETOM HMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieJlaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIcHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYIUILMU B Pa3HBIX
00JacTAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOW OOpa30BaTEIbHBIM W KYJbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaThb OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIQZICTh HABBIKAMHU IO3HABATEIbHOM pPEPIEKCUM KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHWUM, UCIIOIb30BAaTh
npuémbl pedaekcuu A OLIEHKH CUTYyalllH, BIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEILIECHHUS 10 UX CHUKEHHUIO;

IPUHAMATh MOTHMBBI M APTyMEHTHl JAPYIMX TP aHAJIU3€ PE3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHATHE Ce0sl M APYTHX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHAMAaTh MOTHUBBI W APTyMEHTHl JAPYIMX TNpPH aHaJIu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIMH JPYrOro YesioBeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs nporpaMmbl COO no Ouonoruum Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenupuyeckue s ydeOHoro mnpeamera «buosnorusy HaydHbIC
3HAaHWA, YMEHHA U CHOCOObI JEHCTBUH TIO OCBOCHHIO, UWHTEpIpEeTalud |
npeoOpa3oBaHUI0 3HAHWMA, BUABI JACSITEIBHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHHUS U
NPUMEHECHUIO 3HAHUN B pa3NUYHBIX YYEOHBIX CHTyalusiX, a TaKkKe B PEaTbHBIX
KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX ¢ Ouonornedd. B mporpamme npemmeTHBIC
pe3yNIbTaThl MPEICTABICHBI IO TOJaM O0yUYECHHSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TIpenmeta «buonorus» 6 10 knacce
JOJKHBI OTPaKaTh:



c(hOpMUPOBAHHOCTH 3HAHHUM O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTHUHBI
MHUpa U HAay4dHOTO MHPOBO33PEHHS, O BKJIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTMH, (PYHKIIMOHAIBHON TIPAaMOTHOCTH YEJIOBEKa s
pelIeHNUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COACpXKaHHE OMOIIOTMYECKUX TEPMHUHOB M TOHSATHH: KU3HB,
KJIETKa, OpraHu3M, MeTa0oJn3M (OOMEH BEIECTB M MPEBpAICHUE SHEPTUH), TOMEOCTa3
(camoperynsiuusi), ypOBHEBash OpraHU3alUsl MHUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHE  u3Jaratb OWONOrMYecKHe Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs!, LEHTpaJIbHAs T0rMa MOJEKYJIIpHON Ononorum), 3akoHsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u y4yeHus: (0 IEHTpaXx MHOT000pa3us M MPOUCXOKICHHUS
KynbTypHbIX pacteHuil H. M. BaBunoBa), onpenensTb rpaHUlbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMAM;

YMEHUE BIAJETh METOJaMH HAYYHOTO IO3HAaHUS B OWOJIOTMM: HAOJIOJECHHE H
ONKMCAHUE >KUBBIX CHCTEM, IMPOLECCOB W SBJICHUI, OpraHu3auus ¢ TPOBEICHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIABMKEHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXAy HUCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHHWE IIOJIYYEHHBIX PpE3yJbTaTOB,
VCIIOJIb30BAaHHBIX HAYYHBIX IOHATHWA, TEOPUM M 3aKOHOB, YMEHHUE JENaTh BBIBOJABI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHBIE IPU3HAKK BHPYCOB, KIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB:
oOMeHa BEIIECTB M IMPEBpAIllEHUs] PHEPrHUH B KJIETKE, (POTOCHHTE3a, MIACTHUECKOIO U
HPHEPreTUUecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHMUS,
Pa3MHOXEHUS, UHANBUIYAJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOT€HE3);

YMEHUE TMPUMEHATh [OJIYYEHHBbIE€ 3HAHUSA [UIsi OOBSCHEHHUS OHOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHUS MPAKTUYECKUX PELICHUI B TOBCEJHEBHOM KU3HU C
1eNblo obecrneyeHus: 0€30MacCHOCTH CBOETO 3/I0POBbS U 3[I0POBbSI OKPYKAIOIIUX JIFOJEH,
COOJIIOJIEHNsST HOPM TPAaMOTHOTO TMOBEIECHUS B OKpY’KaloIIe MNPUPOIHON cpene,
MMOHUMaHUE HEOOXOJWMOCTH HCIOJIb30BaHUSI JAOCTUKEHUN COBPEMEHHOW OMOJIOTMH U
OMOTEXHOJIOTHI JIJIS1 pAallMOHATILHOTO PUPOI0NOIb30BAHUS;

YMEHHE pellaTh 3JEMEHTAapHble N€HETHUYECKHE 3a/ladyl Ha MOHO- U TUTHOPHUIHOE
CKpEILMBAaHUE, CLEIUICHHOE HacJelIOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEUIMBaHUs JUIs MPE/ICKa3aHusl HACIEI0BAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINIOJIHATH JIA0OPATOPHBIE U MPAKTHUYECKHE padOThl, COOJIIOAATH MpPaBUIIA
pH paboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0BAHHUEM;

YyMEHHE  KPUTUYECKHM  OLIEHWBaTh W  HUHTEPIPETUPOBATh  HMH(OPMALHIO
OMOJIOTMYECKOTO COJEpIKaHUs, BKIIOYAOLIYIO ICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX
HMCTOYHHUKOB (CpelcTBa MaccoBOM MHGOpMALMK, HAYyYHO-TIOMYJISIPHbIE MAaTepualbl),



THUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEAOBaHMH B  OHMOJOTHHM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000IIast
OMOJIOrMYECKYI0 MH(POPMAIMIO U3 HECKOJIBKMX HCTOYHMKOB, IPAMOTHO HCIOJIb30BaTh
MOHSATUUHBIN anmapat OUOJIOTHUH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro npeameta «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTb 3HAHUI O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHBI
MHUpa ¥ HAy4yHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIMOHATHHON TPAMOTHOCTH 4YEJIOBEKa [
pellIeHus KU3HEHHBIX 33/1a4;

YMEHHUE pPacKpbIBaTh COJEp)KaHUE OWOJIOTMYECKUX TEPMHUHOB W TIOHATUH: BUI,
NOMYJSIIMSL, TeHO(OHA, HBOJIOUMS, JBMXKYLIME CHUIIbl  ((AKTOpbl) SBOJIIOLMH,
MPHUCIIOCOOJICHHOCTh  OPTaHM3MOB, BHJ000pa30BaHME, JKOJOTHMYECKHE (DaKTOpHI,
HKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEIYIECHTHI, e MUTaHUS, IKOJIOTUYECKas
nupamuia, OuoreoieHo3, onocdepa;

YMEHHE Hu3Jlaratb OHOJOrMYecKue Teopuu (dBomtonuoHHas Teopus Y. [lapsuHna,
CUHTETUYECKass TEOpHUs SBOJIOIMM), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxoxncrBa K. M. bapa, yepenoBanus INIaBHBIX HAIlpaBICHUM W IyTed sBomronnu A. H.
CemeprioBa, yueHuss o Ouochepe B. W. Bepnaackoro), ompenensiTb TpaHULBI HX
MPUMEHUMOCTH K JKHBBIM CUCTEMAaM;

YMEHHUE BIAJETh METOJAMHU HAyYHOTO IO3HAHUSA B OHOJOTMU: HAOIIOJCHHE U
OMHCaHUE KHUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3anuss W MPOBEICHHUE
OMOJIOTHMYECKOTO JKCIIEPUMEHTAa, BBIABI)KCHHUE THUIOTE3bl, BBISIBICHHE 3aBHUCHUMOCTH
MEXAYy HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHWE TMOJYYCHHBIX PpEe3ylIbTaToB,
MCIIOJIb30BaHHBIX HAyUYHBIX MOHSATHH, TEOPUM M 3aKOHOB, YMEHHUE JeNaTh BBIBOABI Ha
OCHOBaHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATh CYHIECTBEHHBIC MPU3HAKUA CTPOCHHUS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSALUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B U
HKOCHCTEM, OCOOECHHOCTH MPOIECCOB: HACIEACTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO
otbopa, BU000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS SKOJIOTHUECKUX
(akTOpOB Ha OpraHuM3Mbl, MEPEHOCa BEUIECTB W IOTOKA JIHEPrMM B SKOCUCTEMaX,
aHTPOTIOTEHHBIX M3MEHEHMI B SKOCHCTEMaX CBOEH MECTHOCTU, KPYrOBOPOTa BEIIECTB U
OMOTeOXMMHUUYECKHUX IIUKIIOB B Ouocdepe;

YMEHHE TMPUMEHSITh TMOJIY4YCHHbIE 3HAHUS M OOBSICHEHHS OHOJIOTUYECKUX
MPOLIECCOB U SIBJICHUHN, JJIs IPUHITHUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHON KU3HU C
1enblo obecrneueHus: 0€30MacHOCTH CBOETO 3/10POBbS U 37I0POBbsl OKPY>KAIOIIUX JTIOACH,
COONIOIGHUST HOPM TPAaMOTHOTO TIOBENEHUS B OKPYXKAIOUIEH MPHUPOAHON cpene,



MOHMMAaHUE HEOOXOJIUMOCTH HCIOJIb30BAHUS JOCTHXKEHUI COBpPEMEHHOW OMONIOTHHU AJIs
PalMOHAIIBHOTO MPUPOIONOJIB30BAHMS;

YMEHHE pelaTh dSJeMEHTapHble OWOJIOTHYECKHE 3a/ayd, COCTaBISATh CXEMBI
NepeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMaXx (1IeMH MUTAHMUS);

yYMEHHUE BBITIOJIHATH JIa0OPATOPHBIE U MPAKTHUUECKHE padOThl, COOIIOAATH MpaBHUIIa
pHu paboTe ¢ yIeOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE  KPUTHYECKH  OLIEHHWBATh W  HMHTEPIPETUPOBATH  HH(OPMAIIHIO
OMOJIOTUYECKOTO COJIepKaHUsI, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 Pa3TMUHBIX
MUCTOYHUKOB (CpelCcTBa MaccOoBOW HMH(pOpPMALUM, HAYYHO-TIOMYJSPHBIE MaTepHualbl),
paccMaTpuBaTh riao0agbHbIE SKOJOTUYECKHUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOLICHHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000IIast
OMOOrMYecKyl0 MH(POPMAIMI0O U3 HECKOJIBKMX HCTOYHUKOB, IPAMOTHO HCHOJIb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3jiejioB U TeM

10 KITACC

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/m IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI

Bbu6nuoreka [IOK
buonorus Kax Hayka 2 05 https://m.edso00.ru/7f41c292

JKuBble cucTeMBI U UX OpraHu3aus 1 brbmmorexa LTOK
p t https://m.edso0.ru/7f41c292

XVMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa [TOK
P https://m.edso00.ru/7f41c292

KuzHenesTenbHOCTh KIETKU 6 bubmmorexa [TOK
A https://m.edso0.ru/7f41c292

Pa3smHOXkeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292

HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubmuoteka [JOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292

Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41¢c292

PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ IIpakTH4eckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI
bubmuoreka [JOK
. IBOIMIOLHOHHAA GHOTOTH o ! https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbL 1 OKpYKaIOWas cpeia > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo01ecTBa ¥ 9KOJIOTHIECKHUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
2
° Pesepaiioe Bpems https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
o Kosimyectso 1acos DJIeKTPOHHbIE U (POBLIE 00pa3oBaTeIbHbIE
w/n Tema ypoka Beero IlpakTHueckue | pecypesl
padoThI
1 EHOTOMIA B CHCTEMe HAVK 1 bu6nuoteka LIOK https://m.edso00.ru/863e6122
4 https://m.eds00.ru/863e632a

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
IT 6ota Ne 1 «U1

2 PARTHACCKAT pabota 32 1 (CHOMLIoRatHe 1 0.5 bubnuoreka [{OK https://m.edsoo.ru/863e6122
Pa3IMYHBIX METOJOB MPU U3yUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
b

3 HOTOTHHCCIHE CHCTEMPL, [IPOUCCCRI M 1X 1 bubmnoreka IHOK https://m.edso00.ru/863e6564
U3yYCHUE
X i .B

4 FIMPHCCIHI COCTAB [ICTIR. Boda H 1 bubnuoreka I{OK https://m.edsoo.ru/863e674e
MUHEPATBHBIC COJTU

5 benku. CoctaB u ctpoeHue 06eiaKoB 1 bubnmnoreka [{OK https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHIECKUE KaTalTu3aTOPHI.
JlabopaTtopHnas padota Ne 1 «3yuenue

6 . 1 0.5 bubmuoreka ITOK https://m.edsoo.ru/863e6b72
KaTaJINTUYECKOW aKTUBHOCTH ()€PMEHTOB (HA
MpUMEpE aMIJIA3EI FITH KaTaxas3bl)»

7 VYraeBospl. JInmuas bu6mmoteka I1OK https://m.eds00.ru/863e6870

8 Hyxneunossie kucinorsl. AT® bu6muoteka L{OK https://m.edsoo.ru/863e6d5¢
Ucrto €To 3yue €TKHU.

9 TOPHA 1 METOZIPI H3YHCHHA TICTRHA 1 but6mmoreka [{OK https://m.edsoo.ru/863e6e88
Kierounas reopus

10 Knerka kak 1nenocTHas xuBas cucteMa 1

11 CtpoeHune dyKapruOTUYECKON KIIETKH. 1 05 bubnuoteka [{OK https://m.edsoo.ru/863e6ff0
JlaGopaTtopHnas pabota Ne 2 «3yuenue ' https://m.eds00.ru/863e716c
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CTPOCHUS KJIETOK PACTEHUH, JKUBOTHBIX, TPHOOB
u OakTepuil o7 MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIIpenaparax u ux OIUCaHUE)»

12 OOMeH BelIeCTB I METa00IHu3M Bbu6nuoteka LIOK https://m.edso00.ru/863e766¢
13 ®doTtocuHTe3. XEMOCHHTE3 bu6nmoteka LIOK https://m.edso00.ru/863e7c98
14 DOHepreTuyeckuii 0OMeH bubmmoreka LIOK https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKHU. JleJIleHne KIeTKH.
M . JIab 6ota Ne 3
15 {03, SabOpatopHai pabota 0.5 bubnuoreka I{OK https://m.edsoo.ru/863e7dc4
«Habnroierre MuTo3a B KJIIETKaX KOHYHKA
KOPEIIKA JTyKa Ha TOTOBBIX MUKPOIPErapaTaxj
b 0 .P
16 HOCHHTES DOJIKA, TCAKINDL MaTpHIHOTO bubnuoreka I{OK https://m.edsoo.ru/863e796e
CUHTE3a
17 Tpancnsanus — OnocuHTe3 Oenka bubnnorexa LHOK https://m.edsoo.ru/863e796e
18 Hexknerounsie popmbl )KM3HU — BUPYCHI bubnnoreka [{OK https://m.edsoo.ru/863e7540
19 PODMEL DAIMHOKEHIS ODIAHHIMOB bubmnorexa I1OK https://m.edso00.ru/863e81b6
PMHLP P https://m.edso0o.ru/863e831e
20 Meiio3 bubmuoreka I{OK https://m.edsoo.ru/863e7f4a
OOGpa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.
0] . JIab 6orta Ne 4
21 TITOAOTBOPEHHE. JiabopatopHad pabota 72 0.5 bu6mmoteka I1OK https://m.edso00.ru/863e81h6
«3yueHne CTpOeHHS MOJTOBBIX KIETOK HA
TOTOBBIX MUKpPOIIPETapaTax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubnnorexa [HOK https://m.edsoo.ru/863e8436
T _
23 CHETHIE — HAYKA O HACHCACTREHHOCTH H bubmuoreka I{OK https://m.edsoo.ru/863e86f2
U3MEHUYUBOCTH
3 .
24 AKOHOMEPHOCTH HACIICHOBANHA [IPHIHAKOB but6mmoreka [IOK https://m.edsoo.ru/863e8878
MonoruOpuaHOE CKpeIMBaHHE
0 .3
25 JurHOpHAtoe CkpelHBare. 3aor bubnuoreka [{OK https://m.edsoo.ru/863e89a4

HC3aBUCUMOTI'O HACJICAOBaHUA [TPU3HAKOB
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CueruieHHOE HacJeI0BaHUE TPU3HAKOB.
JlaGopaTtopHas pabora Ne 5 «3yuenue

26 PE3yIbTAaTOB MOHOTHOPHUIHOTO U 1 0.5 bubnuoreka I{OK https://m.edsoo.ru/863e8c60
TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30PIIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 Tenernka nona. Hacniezoanne npH3Hakos, 1 Bubnnorexa IIOK https://m.edso0.ru/863e8c60
CHETUICHHBIX C IOJIOM
H3menunBocTs. Henacnencreennas
M3MEHYHMBOCTb. JIJabopaTopHas padota Ne 6.

28 Nzydenune MmonnpukamoHHOM N3MEHUYNBOCTH, 1 0.5 bubnnorexa LHOK https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBenHast "3MEHYMBOCTb.

29 JlaGopatopHas padota Ne 7. «AHanmn3 MyTanui 1 0.5 bu6mmoteka LIOK https://m.edsoo.ru/863e8efe
y Ip030(HITBI HA TOTOBBIX MHKPOITPEIIapaTaxj

30 I'enetuka yenoBeka 1 bubmuoreka [{OK https://m.edsoo.ru/863e8d78
PesepBubIit ypok. O600111€HHE TIO TEME

31 «HacnencTBeHHOCTH U U3MEHUYNBOCTD 1
OpPTaHU3MOBY

32 Cenexnus Kak HayKa U TpoIece 1 bubnmoreka [{OK https://m.edsoo.ru/863e9214

33 MeTO/5I 1 AOCTIDKCHIL CENCKIpIH PACTEHIH I 1 bubnmnoreka [{OK https://m.edsoo.ru/863e9214
YKUBOTHBIX

34 buoTexHonorus kak orpacib IpOU3BOICTBA 1 bubnnorexa [IOK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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11 KIIACC

KoaudecTBO 9acoB

Ne JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 DBOJIIOLMS U METOJIbI €€ U3yUEeHUS 1 bubmorexa LHOK
t A I https://m.edso0o.ru/863ea20e
2 HcTopust pa3BuUTHS MpEACTaBICHUH 00 BOIIONN 1 bubmmorexa [JOK
puAp ped t https://m.eds00.ru/863e9570
bubnnoreka IIOK
M 1
3 HKpOIBOIONHA https://m.edso0o.ru/863e9cle
[Tomymsmus Kak IeMEeHTapHAas UHUIA BUIA U BOJIOIUH.
4 Jlaboparopuas padota Ne 1 «CpaBHEHHE BHIOB TIO 1 0.5 bubmorexa HOK
PaTOpHas p } P ' https://m.eds00.ru/863e99c6
MOp(}oIOrHuIecKOMy KpUTEPHIO»
bu6mmoreka [IOK
1
) JIBuokymiye cuibl (3JeMeHTapHble (PaKTOPhI) IBOJTIOLUN https://m.edsoo.ru/863e9da4
. bubmuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.eds0o.ru/863e9edo
Pe3ynbTathl BOJIONMHI: TPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopuas padora Ne 2 «Onucanue 1 05 bubmuotexa [JOK
MPUCIIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIHLHOTO ' https://m.edsoo.ru/863e9fde
XapakTepa
8 Hamnpanenus u nyty Makpo3BOJIIOLIMHI 1 Bubmmorexa [IOK
P vt P H https://m.edso00.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONAN
10 Wctopust xu3Hu Ha 3emiie U METOIbI € H3yueHus
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bu6nuoreka [IOK

11 ['unoTte3sl MPOUCXOKACHUS KU3HU HA 3emiie
p A https://m.edso0o.ru/863ea5a6
12 Pa3BuTHe *u3HU Ha 3eMIie 110 3paM U Nepruoaam bubmmorexa LIOK
p pHoA https://m.edso0o.ru/863ea6be
OCHOBHBIE 3TaIlbl BOIOIUU PACTUTEIHLHOTO U KUBOTHOTO
13 mupa. [Ipaktudeckas padora Ne 1 «3ydeHne uckornaeMbprx 0.5 bubmmorexa [TOK
pa- 1p . p B i ' https://m.edso00.ru/863easbc
OCTaTKOB PACTEHUH U KUBOTHBIX B KOJUICKIUSIX)
14 CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa bubmorexa LHOK
p p p https://m.edso0o.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHes) bubmorexa LHOK
t P https://m.edsoo.ru/863eac2c
bubmuorexa [JOK
16 BIDKYIIUE CUIIBI ((haKTOPBI) aHTPOIIOTeHE3a
Hpmicym (@ P1) aHTP https://m.edsoo.ru/863ead44
17 OcHOBHbIE CTaIUU IBOJIOLMHU YETIOBEKA
18 UYenoBeueckue pachl M MPUPOIHBIC AN TAllUU YeJIOBEeKa brbmmorexa LTOK
P PHpo A H https://m.eds00.ru/863eaea?2
19 PesepBHblIil ypok. O6061eHne no reMe «Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMIIie)
20 DKoJoTHs Kak HayKa
bubnuoreka [IOK
21 Cpenbl oOuTaHus U SKONIOTHYECKre (HaKTOPhI
pedt ¢ P https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas padota Ne 3.
99 «Mopdonorudeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX 05 bubnmoreka [JOK
MecT oOuTanus». JlaboparopHas paborta Ne 4. «Bnustaue ' https://m.edsoo.ru/863eb10e
CBETa Ha POCT M Pa3BUTHE YSPEHKOB KOJICYCay
b K
23 buotnueckue hakropsl nomorexa LO

https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTrM4ECKUE XapaKTEPUCTUKHU HOMYJIALUH.

24 [Tpaktuyeckas padora Ne 2 «ITogcuér mioTHOCTH 1 0.5
MOIMYJISIUUNA pa3HbIX BUOB PACTEHHIN»
bu6nmmoreka [IOK
25 Co006 —0 1
OCODIECTRA OPTAMIMORB HOHEHO3 https://m.edsoo.ru/863eb46a
bu6nuoreka [IOK
26 C) 1
KOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
97 OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. DKOJIOTUYECKHE 1 bubnmnoreka HOK
nupamuel. CBoiicTBa skocucteM. Cykiieccus https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
bubmuorexa [JOK
30 b — 17100 3 1
nocdepa — riaodanbHAs FIKOCUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
bubnnoreka IIOK
31 3 0 1
aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChepsI https://m.edsoo.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1
33 CocymiecTBOBaHHE TPUPOJIBI M YSIIOBEYCCTBA 1 bubmmorexa [JOK
ym PHp https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O6061eHne Tembl «Coob1iecTBa u 1
IKOJIOTHYECKHAE CUCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

