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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpamMMmbl MO OMOJOTHH TEOPETHYECKYI0 OCHOBY JUISL OTPEACICHUs
MOJIXO0J0B K (OpMUpOBaHHMIO coJiepX)aHUsd YyuyeOHOro mnpeaMera «bHOJOTHs» COCTaBUIM:
koH1entyanbHble nosiokeHust @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COIepKaHMs,
pe3ynbpTaToB 0OydeHHss U TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00
oOIMMX LeNAX W MPUHIUIIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETrO
oOmiero obpazoBanus B Poccuiickoit denepariu, a Takke MOJIOKEHUS 0 crennduke OHOIOTHH,
e¢ 3HAaYCHWU B TO3HAHMU >KUBOM MPHPOJBI M OOECIEYEHUH CYIIECTBOBAHHS YeOBEYECKOTO
oOmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OINpPEeNICHbl OCHOBHBIE (DYHKIIHMU MPOrpaMMBbI
o OuoJyioruu U e€ CTPyKTypa.

[Tporpamma no O6uosioruu JaéT MpencTaBleHUe o 1esiX, 00 oouiei crpareruu oOy4yeHus,
BOCIIMTAaHUS M Pa3BUTUs OOywaromuxcs cpencTtBamu ydyeOHoro mpeamera «buomnorus»,
ompenenser o0sf3aTeNIbHOE MPEIMETHOE COJACp)KaHHE, €ro CTPYKTYpY, pacIpenesieHHe I10
paszenaM M TeMaM, PEKOMEHIYEMYIO IMOCIEA0BaTeIbHOCTh M3y4eHUs Y4eOHOTO MaTepHuala C
yU€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3EH, JJIOTMKH 00pa3oBaTeIbHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEN 00yJatoLTIXC .

B mporpaMme mno OHOJIOTHMHM TaKKe YYHUTHIBAIOTCS TpEOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ylbTaTaM oO0ydeHUs B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIBHOM AEATEIbHOCTU/ydeOHBIX JEHCTBUI 00yUyaromuxcs 1mo
OCBOCHHIO COJICPKaHMsI OMOJIOTMYECKOT0 00pa30BaHMs.

B nporpamme mo Ouonoruu (10—-11 kmaccel, 6a30BBIii ypOBEHB) pealM30BaH MPUHITUI
NPEEMCTBEHHOCTH B M3y4e€HUM Ouosioruu, Omarojmaps dYeMmy B HeHW NpocMaTpuBaeTcs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IICHHOCTHBIX OPUEHTAUUH JIMYHOCTH, SKOJOTMYECKOTO  MBILIUICHUS,
NPEJCTAaBICHUNA O 3I0pOBOM oOpa3e XU3HHM U OEpexHBbIM OTHOLICHHEM K OKpY)Karolen
npupogHoit cpene. Ilostomy Hapsay ¢ u3ydyeHHEM OOIIEOMOJIOTMYECKHX TEOpHH, a TaKxke
3HAaHUH O CTPOCHHHU KHUBBIX CHUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B MpOrpaMMe MO OHOJOTHU YJEJIEHO BHHMAHHUE HCIIOJB30BAHUIO TOJYYEHHBIX
3HAaHUH B MOBCEIHEBHOM KU3HHU VISl PELICHHs MPUKIAIHBIX 3314, B TOM YHCIE: MPO(QUIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMI  YelnoBeKa, MEAWKO-TEHETHMYECKOr0  KOHCYIbTHPOBAHMS,
000CHOBaHMS PKOJIOIMUYECKH I€JIECO00Pa3HOT0 TMOBEJACHUS B OKPYKAIOIIEH MPUPOIHOI cpere,
aHaIM3a BIMAHUSA XO3AHWCTBEHHOHM IEATEIBbHOCTH 4YeNOBEKa Ha COCTOSIHME MPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJICHHE BHMMAHUs K MPHUKIAIHON HamNpaBIEHHOCTH y4eOHOTO
npeamera «buoorus) MpPOJIUKTOBAHO HEOOXOIMMOCTBIO 00ECIICUeHUs YCIOBHM ISl PELICHUS
OJTHOW M3 aKTyaJbHbIX 3a/1a4 IIKOJILHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOPas Mpeanoaraet
(dopmupoBaHue y 0O0y4aroIUXCs CHOCOOHOCTH afanTHUPOBATHCS K W3MEHEHHSIM JTUHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHEe cpeaHero ooOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popmMupoBaHue y OOy4aromMXcs TNPEACTABICHUH O HAaydyHOW KapTHHE MHpa,
pacuupsier 1 0000IIaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIUUUTENFHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allii W SBOJIIOLUHU, CO3MaéT YCIOBHS MJIS: TO3HAHUS 3aKOHOB KMBOM IPUPOJIBI,
¢dopmupoBanus (YHKIIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M Oe30macHoro odpasa
KHU3HH, IKOJIOTHYECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOM MPHUPOJIE U YETIOBEKY.



Bonbmoe 3HadeHne OHMONIOTHS WMEET TakXKe JUIS pEIIEHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJla4 CPEHEro o0mero oopa3oBanus, conuain3anuu odyuarommxcs. M3yuenue
ouosorun oOecrieunBaeT YCIOBHSA st ¢dbopmMupoBaHUS MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ MH(POPMALMOHHBIX HAaBBIKOB, 3CTETHUECKOW KYIBTYpHI, CIIOCOOCTBYET
MHTETpaluy OUOJIOTUYECKUX 3HAHUU C TPEACTaBICHUSAMH M3 JAPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHUH U Teorpadun. HazBaHHbIE MOJOKEHUS O MPEAHA3HAYCHUN YIeOHOTO
npeamera  «bUOJIOTHS» COCTAaBWIIM OCHOBY Ul OIpPEACICHUS TOAXOJOB K OTOOpY u
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHMS, IPEACTABICHHOTO B IPOTpamMMe Mo OHOJIOTHH.

OT160p conepkanus yueOHOTO TIpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIMHA KyJIbTYpOCOOOPa3HOTO MOIX0Ja, B COOTBETCTBUU C KOTOPHIM OOYUalOIIMecs JOJKHBI
OCBOUTbH 3HAHMS M YMEHHs, 3HAUUMBbIE U1 (popMUpOBaHUS OOIIEH KYIbTYphl, ONpPEICISIONNe
aJIeKBaTHOE TIIOBEJCHUE YEJOBEKa B OKPYKAIOLIEH NPUPOAHON cpene, BOCTpeOOBaHHBIC B
MMOBCETHEBHOMN KU3HU U MPAKTUYECKOU NesTenbHOCTH. Oco0oe MecTo B 3TOW cHCTEeME 3HAHWU
3aHUMAIOT d3JEMEHTBHl COJEpXKaHMSA, KOTOpble CIY)XaT OCHOBOW Ui (OPMHUPOBAHUS
MIPEACTABIICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApPTUHE MHUpPAa U LEHHOCTHBIX
OPHUEHTAUAX JINYHOCTH, CIIOCOOCTBYIOIIMX I'yMAaHU3AIMH OHOJIOTMYECKOT0 00pa30BaHMUs.

CTpykTypupoBaHHE COJIepXKaHUs y4eOHOro Marepuasa B MporpaMMe MO OHOJIOTHUU
OCYIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUEHUS 3HAHMM 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
KUBOM MPUPOABL, O €€ YPOBHEBOW OpPraHHU3aldd W 3BOJIOUMU. B COOTBETCTBHHM C 3TUM B
CTpyKType ydeOHoro mpeamMera «bHonorus» BbIIENEHBI CIEAYIOIINE COAEpKATeNbHbIC JTUHUU:
«buonorus kak Hayka. MeToipl HAy4HOTO MO3HaHMs», «KileTka kak OMoornyeckas CUCTEMay,
«Opranusm Kak 6uosnoruyeckas cucrtema», «CucteMa u MHOrooOpasue OpraHu4ecKoro MUpay,
«OBOJIIONHS KUBOU IPUPOIBD, «IKOCUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3ydyenuss ydeOHoro mpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBIJIAJCHHE
o0Oy4aromuMHUCs 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHu3allid KHUBBIX CHCTEM
pa3HOro paHra u MpHOOpPETeHNnEe YMEHHUH MCIOIb30BaTh ATH 3HAHUSA JUIS TPAMOTHBIX JCHCTBUI B
OTHOIIEHUH OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS PA3IHYHBIX )KU3HEHHBIX MPOOIeM.

JlocTibkeHre Leiau u3ydeHHus ydyeOHoro mnpenmera «buosorus» Ha 0a3oBOM ypoBHE
o0ecrieynBaeTcst peLIeHUEM CIeIYIONINX 3a1ay:

OCBOCHHME OOYYAIOIIMMHUCSH CHUCTEMbl 3HAHUW O OHOJIOTHUECKUX TEOpHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpPaBUJIaX, CIYKAIIMX OCHOBOH Uit (HhOpPMUPOBAHMSA
NPEJCTAaBICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAayyHOTo TO3HAHUS,
CTPOCHUH, MHOT000pa3sMy M OCOOCHHOCTSAX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIUH,
BBIJIAIOIINXCS. OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

¢dopmupoBanue y oOy4aromUXCs MO3HABATENbHBIX, MHTEIJICKTYAJIbHBIX UM TBOPYECKHUX
CocOoOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTMU HAay4YHBIX B3IJIAOB,
uaed U MOAX0I0B K U3YUEHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alUY;

CTaHOBJICHHE Y OOydarouxcsi oOmeld KyabTypbl, (QYHKIHMOHAIBHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBSACHATH M OLIGHUBATH SBICHUS OKPYXKAIOIIETO0 MHpA XKMBOM MPUPOJBI HA
OCHOBAHMU 3HAHUI U OIBITA, TOJYYCHHBIX IPU U3yYCHUN OMOJIOTHH;

dbopMupoBaHHe y OOYYAIOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAUECHUE OMOJOTHYECKHX
3HaHUH B TPAKTUYECKOW JEATEIILHOCTU 4YEJIOBEKA, PA3BUTHUM COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIUTaHUE YOSKJIEHHOCTH B BO3MOXXHOCTH MO3HAHUS YEIOBEKOM >XMBOH IPHPOJIBL,
HE00X0AMMOCTU OEpEeKHOTO OTHOUICHUS K HEH, COOMIOACHUS STHUECKIX HOPM IIPH MPOBEICHUH
OMOJIOTHMYECKUX UCCICAOBAHMIA;



OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUHM JUIsl TMOBBIIICHHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPBI, 17151 JOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NMPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOM >KM3HM JUIS OLIEHKU
MOCIIEICTBUI CBOCH JEATENbHOCTH 1O OTHOIICHUIO K OKpYXKaIoLled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHHE U COOIOACHNE Mep MPO(PUIAKTUKH 3a00JI€BaHHIH.

B cucreme cpennero obuiero odpasoBanusi «buonorusy, usydaemas Ha 0a30BOM ypOBHE,
ABIISICTCS O0S3aTENIbHBIM YUEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW 00JacTH
«EcTecTBeHHO-HaYUHBIE TTPEIMETHI.

Jlnst u3ydyeHus: OUoIoTuu Ha 6a30BOM YpPOBHE CPEIHEro oOIIero o0pa3oBaHUs OTBOIUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 gac B Henento).

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buonorus kak Hayka.

buosorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMM, TEXHHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMH Haykamu, (uiocoduei, 3THKOH, 3cTeTuko u mpaBoM. Pomp Oumonorumu B
(bopMUpPOBaHUM COBPEMEHHOW HAyYHOH KapTUHBI Mupa. CrcreMa OHOJIOTHYECKUX HaYK.

Mertoabl 03HaHUS )KUBOM MPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, OTIMCAaHUE, H3MEPEHHE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKast 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[optpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo bl TO3HAHUS )KUBOW TIPUPOIBI.

JlabopaTopHble H IPpaKTHYeCcKHe padoThI:

[Ipaktuyeckas pabora Ne 1. «Vcmonbp3oBaHME pPa3NUYHBIX METOAOB IpPH HU3YYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cHCTeMBbI U HX OPraHU3ALMs.

Kusbie cuctembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus ouosnoruu. OTIMuMe >KHUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OmocucTeM M HX pazHooOpazue. YPOBHM OpraHM3allUUd OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOIMYJISLUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OHOTe01IeHOTUYECKH i), OMoCchepHBIi.

JdeMoHcTpanum:

Tabmuuper u cxembl: «OCHOBHBIE TPU3HAKH KHU3HH», «YPOBHH OpraHM3allld >KUBOM
IIPUPOABDY.

O6opynoBanue: moaens Mosiekyinsl JJHK.

Tema 3. XumMudeckuii cOCTaB H CTPOCHHE KJIETKH.

XUMUYECKUH  COCTaB  KIIETKHU. XUMHUYECKUE  DIIEMEHTBI: MAaKpOJJIEMEHTHI,
MHUKpO3JIEMEHTBI. Boaa 1 MuHEpasbHbIE BELIECTBA.

@OyHKIMM BOJBl U MHUHEPAIBHBIX BEIIECTB B KieTke. IloanepikaHue OCMOTHMYECKOIO
OanaHca.

benxu. CocraB u crpoenue 6e1KoB. AMUHOKHCIOTEI — MOHOMEpBI OekoB. HesameHnmbie
U 3aMEHHMBIE aMHUHOKHUCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOM
MOJIEKYNBl (LI€pBUYHAs, BTOpUYHAs, TPETUYHAs WU YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GyHKIMH OETKOB.



®epmeHTHl — Ounonornyeckue karaiau3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM IIEHTD,
cyoctpatnas  cnenuduuHocts.  Kodepmentsl. Butamunbel.  Otamuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTaln3aToOPOB.

YraeBoipl: MOHOCAXapuIsl (TIII0K03a, pubo3a U 1e30KCupr003a), Aucaxapusl (caxaposa,
JaKTO3a) W TMoJiMcaxapuipl (Kpaxmal, TJIMKOTeH, Ieiutiono3a). buonorndeckue QyHKIMH
YIJIEBOJIOB.

Jlumuael:  Tpurnunepuabl, ¢ochomumuapl, crepounsl. [ 'uapoduabHO-TUAPOPOOHBIE
cBoiicTtBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB M JIMIHIOB Kak
HCTOYHUKOB SHEPIHH.

Hyxneunnossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpB! HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkun JJHK. Crpoenne u ¢ynkuun PHK. Bunst PHK. AT®: ctpoenue u
byHKIUH.

Mutosnorusa — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOJECHCTBUS UAECH U
(axTOB B HAYYHOM TO3HAHUHU. METOAbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas sxuBas cucreMa. OO0IIue NMpU3HaKU KJIETOK: 3aMKHYTas Hapy>KHast
MemOpana, mosekynsl JJHK kak reneTnueckuii anmapart, cuctemMa CHHTE3a Oelka.

Tumbl KIETOK: JyKapuoOTHYecKas M mHpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
poKaproTHUecKor kieTku. Kierounas crenka 6akrepuii. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHas CTEHKA, INIMKOKAIMKC, MX (DYHKIIMH.
[Tna3martuveckass memOpana, e€ cBoicTBa W (yHkumu. lluroruiasMa u e€ OpraHoUBI.
OnnomemOpanusie opranouasl kietku: DIIC, anmapar ['onbmku, nu3ocomsl. [lonmyaBToHOMHBIE
OpraHoufpl KJIETKU: MHUTOXOHApPUH, MiacTHibl. IIponcxoxaeHne MUTOXOHIpPUHA U IUIACTHA.
Bunp! mitactun. HemeMOpaHHbIE OpraHOUAbI KIIETKU: pUOOCOMBI, KJIETOYHBIH LIEHTP, LIEHTPUOIIH,
pEeCHUYKH, KIyTuku. OyHKIIMY OpraHOUI0B KIETKU. BritoueHus.

Snpo — peryasTopHblil HeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoriasma,
XpOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. neitnen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®paunkinun, K. M. bap.

Huarpammsel:  «PacnpeneneHyie XUMHUYECKUX JJIEMEHTOB B HEXKHMBOM  IIPUPOIE,
«PacripeieneHre XUMUYECKUX 3JIEMEHTOB B )KMBOM IIPUPOICH.

Tabmuuer u cxemsl: «l[lepuoanyeckas TabMUIAa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunres Oenka», «CTpoeHne Mosekyinsl O6enkay, «CTpoeHue GpepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHne sykapuoTH4ECKON
KieTkn», «CTpoeHHE XUBOTHOM KieTKn», «CTpoeHue pacTUTENbHOW KieTkn», «CTpoeHue
IIPOKapPUOTHYECKOH KIETKN», «CTPOEHUE Apa KIETKN», «YTIEBOABY, «JIMIuab.

O6opynoBaHue: CBETOBOW MMKpPOCKON, OOOpyZOBaHUE s IMPOBEACHUS HAOIIOICHUH,
M3MEPEHUH, HKCIIEPUMEHTOB, MHKpOIpENapaTbl pPacTUTEIbHBIX, KUBOTHBIX M OaKTEpHAIbHBIX
KIIETOK.

JlabopaTopHble H IpaKTHYecKHe padoThI:

Jlaboparoprast pabota Ne 1. «M3ydeHHe KaTATMTHUYECKON aKTHMBHOCTH (pepMEHTOB (Ha
IIpUMEPE aMUIIa3bl WIIA KaTajaasbl)».

JlaGopatopuas pabGota Ne 2. «l3ydyeHue CTpOEHHMS KIETOK PACTEHHUH, XUBOTHBIX H
OakTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPETIapaTax U UX OMHUCAHHE».



Tema 4. 7Ku3HeaeATeIbHOCTD KICTKH.

OOMeH BelmiecTB, WM MeTa0ONM3M. ACCUMWIAIMS (IJIACTHYECKUM OOMEH) u
TUCCUMMIIALIUSA (3HEPreTHYECKH 0OMEH) — JIB€ CTOPOHBI €AMHOTO Ipoliecca MeTabonusma. Poib
3aKOHOB COXPaHEHHsI BEIIECTB U SHEPTUHU B MOHUMAHUH MeTaboJIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpo(HBIA U rereporpodubii. Posib depmenToB B oOMeHe
BEIIECTB U NPEBPAILEHUN YJHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas (aszpl ¢orocuHTeza. Peakuuu ¢dorocuHTe3A.
DddexruBHOCTH PoTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3A s )KU3HU Ha 3emIiie. BiusiHue ycnoBuit
cpeabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3HUpYIole OakTepuu. 3HAU€HHUE XEMOCHHTEe3a JUIS JKM3HHM Ha
3emuie.

OHepreruyecknii oOMeH B KieTke. PacmieruieHue  BEIIECTB, BBIJACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomena. I nukonus. bpoxenue u
ero Buabl. KuciopogHoe oOkucIeHME, WIM KJIETOYHOE JbixaHue. OKHUCINUTENbHOE
bochopumipoBanue. DPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakiun wmartpuuHoro cuHrte3a. leHernyeckas wunpopmamms u JHK. Peanmmsanums
reHeTH4ecKoil nHpopmanuu B KieTke. ['eHeTHUecKHil Ko M ero CBOWCTBA. TpaHCKpHUILUA —
maTpuuHblii cunte3 PHK. Tpancusiuus — 6uocunres 6enka. Drtamnsl Tpanciusuuu. KonupoBanue
aMHHOKHUCIIOT. Ponk pubocom B OuocunTe3e Oernka.

Hexnerounsie ¢opmbl xu3Hu — Bupycbl. Hcrtopus oTkpbiTus BupycoB (. W.
HBanoBckwmit). OCOOEHHOCTH CTPOCHHUS U KUZHEHHOTO IMKJIa BUpYcoB. bakTepuodaru. bonesnn
pacTeHuil, )KUBOTHBIX U YEIIOBEKA, BhI3bIBAEMbIC BUpycaMH. Bupyc nMMyHoaeguInTa YeIoBeKa

(BUY) - Bo30oymurens CIIMJla. OOparHas TpaHCKpUNIHMS, peBepTraza M HHTErpasa.
[Tpo¢unakTruka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdeMoHcTpanum:

IToptpertsl: H. K. Konpnos, /I. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxemsl:  «Tumbl  nutanus», «Metabomm3sm»,  «MUTOXOHAPUSIY,
«QHepreTuueckuit ooMeny», «Xmnopormiacty, «Dotocunres», «Crpoenne JIHK», «CtpoeHue u
¢yHkumoHupoBanue reHa», «CuHre3  Oenmka», «l'eHernueckwii Koy,  «Bupych»,
«bakrepuoparn», «Crpoenne wu xu3HeHHbld 1mKin Bupyca CIIHMJla, Oakrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JIHK u Tpanckpunums», «buocunres
6enka», «CTpoeHue KIeTKH», Mmoaens cTpykrypsl JTHK.

Tema S. PasMHOKeHHe U HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii muki, wiu KU3HEHHbIM UK kietku. MHTtepdaza m mwuros. Ilporecchl,
npoTekaromue B uHTepdasze. Perumkamus — peakuus marpuuHoro cunteda /IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Habop — KapuoTUIl. JIMMJIOWIHBIA W TarIOWIHBIH XPOMOCOMHBIE
Habopbl. Xpomaruabl. Lluronornyeckue OCHOBBI Pa3MHOKEHUS UM WHIAMBUIYAIBHOTO Pa3BUTHSA
OpraHU3MOB.

Henenne knetku — muto3. Cramgum mutosa. I[Iporecchl, NMpOUCXOASIIME HA Pa3HBIX
CTaAMsIX MUTO3a. bUOJIOrNYECKUI CMBICII MUTO34.

[Tporpammupyemasi ru6esb KIETKU — alloNTo3.

@opMbl  pa3MHOXKEHHsSI OpraHM3MOB: Oecroyioe M MoJjoBoe. Bunmel  Oecmosoro
Pa3sMHOXEHHS: JIeJIeHHe HaJBOE€, MOYKOBAHWE OJHO- M MHOTOKJIETOUYHBIX, CIIOpPOOOpa3oBaHuE,
BETE€TaTUBHOE pPa3MHOKEHHUE. VMICKyCCTBEHHOE KIOHMPOBAHME OPraHU3MOB, €r0 3HAYCHHUE IS
CEJICKIUU.



[TosoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cragun wmeio3za. [lporeccel, nmpoucxonsniue Ha cragusix meinosa. [loBeneHue
xpomocoM B Meio3e. Kpoccunrosep. bruonornueckuii cMbIci U 3HaUEHUE MEHO03a.

["ameTorenes — mpoiecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. 110JI0BBIE JKETE3bl:
CEeMEHHUKU M sMyHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CHepMaTO30H,
AWLEKIeTKa) — crepMaroreHe3 u oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SULEKIETOK H
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3Butue (OHTOTEHE3). OMOpHOHanbHOE pa3BuTHE (IPMOpHOTEHE3).
Otanbl AMOPUOHAIBFHOTO Pa3BUTH Yy IO3BOHOYHBIX JKHUBOTHBIX: APOOJIEHHE, TacTpYJSIU,
opranoreses. IloctamOpronansHOe pa3BUTHE. THIBI MOCTAIMOPHOHAIBFHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3Butue pacreHnil. OHTOr€He3 LIBETKOBOIO PaCTEHUsI: CTPOEHUE CEMEHU, CTaAUN
pa3BUTHSL.

JdeMoHcTpanum:

Tabnuuer u cxembl: «@OpMBI pa3MHOXKEHHUS OPTaHU3MOBY, «/[BOITHOE OIUIOIOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BereraruBHOE pa3MHOKEHHE pacTeHU», «JlejleHne KIEeTKU
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIeTOUHBIH LUK,
«Permmmukanusa JJTHK», «Muros», «Meiio3», «IlpsMoe n Henpsimoe pa3Buthe», «['amerorenes y
MJIEKOTIIUTAIOIINX U YeJI0OBEKa», « OCHOBHBIE CTaIUN OHTOT€HE3A).

O6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30ubl MIIEKOMHUTAIOLIETOY,
«lifnexnerka Miekonuramoomero», «KapnokuHes B KiI€TKax KOpellKa JyKa», MarHUTHas
Moenb-anmukanus «Jlenenne kietkn», moaens JJHK, monens MeradasHoOi XpOMOCOMEI.

JlabopaTopHble H IpaKTHYecKHe PadoThI:

JlaGopatopnas pabota Ne 3. «HabmioeHne MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIPEIIapaTax».

Jlaboparoprast pabora Ne 4. «V3yueHue CTPOCHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpernaparax.

Tema 6. HaciencTBeHHOCTH U H3MEHYMBOCTH OPTraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropuss pasButus reHeruku. Ponp muronoruu u
SMOPHOJIOTUY B CTAHOBJICHUM I'eHETUKHU. BKiax poccHiickux U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHEeTUKU. MeToabl TEeHETHUKH (THOPUAONIOTWYECKUN, LHUTOTCHETHYECKUH, MOJIEKYISPHO-
reHeTuueckuii). OCHOBHbIE F€HETUUECKUE MOHATHUS. [ eHeTnueckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMaX CKpELIUBAHUM.

3aKOHOMEpPHOCTU  HAclI€AOBaHUSA  IPU3HAKOB, YycTaHOBJIeHHble I.  Menzaenem.
MoHorubpuaHoe ckperuBaHie. 3aKoH eIMHO-00pa3us ruOpuI0B repBoro nokosexus. [Ipasuio
JOMMHUPOBaHMS. 3aKOH paclleIIeHUs Ipu3HakoB. ['mmnore3a uuctoTel ramer. IlomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JiurubpuiHoe  CKpeliMBaHWE. 3aKOH HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTH4eCKMe OCHOBBI AMTHOPUIHOTO CKPELIMBAaHU. AHAIM3UPYIOIIEEe CKpEIIMBaHUE.
Vcnonp30BaHre aHATM3UPYIOUIETO CKPEIIMBAHUS JUTS ONIPEeNICHHs TeHOTHIIAa 0COOu.

CuerieHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno cCHeMJICHHOMY
HacJeA0BaHuIo reHoB. HapylleHue ClrerieHus TeHOB B pe3yibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHUs HACIEACTBEHHOCTH. [ eHeTHudecKue KapThl.



I'enernka nosa. XpoMOCOMHOE ONpEAEIEHUE M0J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M reTeporameTHble opraHu3Mbl. HacinenoBaHue NpHU3HAKOB, CLEIMJIEHHBIX C
IIOJIOM.

N3meHunBoCTh. Buibl ”3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacleACTBEHHasl. Poib cpensl
B HEHACJEJICTBEHHOM HW3MEHYMBOCTH. XapaKTePUCTUKA MOJIU(PHUKAIIMOHHON H3MEHYHBOCTH.
Bapuanuonsslii psa v BapuannonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE IIPU3HAKU U UX HOpMa peakiui. CBOHCTBa MOIM(UKAITMOHHONH U3MEHUNUBOCTH.

HacnencTBeHHast, MM T€HOTUIIMYECKAsi, U3MEHUYMBOCTh. KOMOMHATUBHAS M3MEHYHBOCTbD.
Meiio3 W TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
n3MeHYMBOCTh. Knaccudukaruss Myranuii: TeHHBIE, XPOMOCOMHbIE, TeHOMHBbIe. YacToTa H
NpUYUHBI MyTauuid. MyrareHHble (haKTOphl. 3aKOH TOMOJIOTHYECKUX PSI0B B HACIIEICTBEHHOM
n3menuusocty H. 1. BaBunosa.

BHesniepHas HaciIeICTBEHHOCTb U N3MEHUUBOCTbD.

I'enernka uyenoBeka. Kapuotun dvenoBexka. OCHOBHbIE METOJbl T'€HETUKH YEIIOBEKA:
TCHEAIOTUYECKUH, OJIM3HENOBBIN, IUTOTCHETHYECKUH, OHOXUMUYECKUH, MOJICKYISPHO-
reHeTuueckuii. COBpEMEHHOE OIIPENEICHUE TEHOTUIA: IIOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHKEe, B TOM uucie ¢ nomoineto I1I[P-ananusa. HacnenctBenusie 3a0osieBaHUS
YyejoBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HACJEJACTBEHHOM  IpenpacroioKEHHOCTHIO,
XpoMocoMHbIe Oosne3Hu. CoMaTHyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMOBL 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKU, MPOPMIAKTUKA U JICYCHUSI TeHETHUYECKUX
6ose3Hell. MennKo-TeHeTUYeCKOe KOHCYIbTHPOBAaHUE. 3HAYEHUE MEIUIIMHCKOM TEHETHKH B
NPEJOTBPAILEHUH U JICUEHUN TeHETUYECKUX 3a00JIeBaHUM YelloBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabnuuer u cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 LUTOICHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUss M €ro IUTOIC€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«urubpunnoe ckpeuruBanue», «L{uTomornueckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Merno3s», «B3zanumoaeincTBue amienbHbIX T€HOBY, «[ €eHeTnuecKnue KapThl pACTEHUM, )KUBOTHBIX
U 4eloBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEAO0BAHHUS, CLEIUIEHHOIO C IOJIOMY,
«Kapuotunsl 4YenoBeka W KUBOTHBIX», «Bumasl u3MeHunBocTH», «MoaudukannoHHas
M3MEHYMBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTHka rpymnm KpoBu», «MyTannoHHAs
U3MEHUUBOCTD.

Ob6opynoBanue: Mozenu-anmuMKauud «MoHOruOpuaHOe CcKpeuuBanue», «HemomHoe
JIOMUHHpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON H
Mukponpemnapar «Jpo3odunay (Hopma, Myranuu (GopMbl KpbUIbEB U OKPACKH Teja), repoapuii
«I'opox OCEeBHOM.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnas pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHMOPUIHOTO U JUTHOPHIHOTO
CKpPEIIMBaHUA Y Ap030(UIIbl HAa TOTOBBIX MUKPOIpEnapaTaxy.

JlaGopatopnas pabora Ne 6. «3yuenne MoupUKaIMOHHON U3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psifia U BApUALMOHHOU KPUBOI».

JlaGopatopnas pabGora Ne 7. «AHanu3 wMyTranuii y Japo30Quiabl Ha TOTOBBIX
MHUKpOIpenapaTax».

ITpaktuyeckas padora Ne 2. «CocTaBieHue U aHAJIN3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesnexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexus Kak Hayka U Mpouecc. 3apoKIEHUE CEIEeKIMM U foMecTukanus. Yuenue H. 1.
BaBuioBa o ILeHTpax NPOMCXOXKAECHUS U MHOrooOpasusi KyJIbTYypHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COPT, IOpPO/A, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MaccoBbIil U MHAWBUIYAIbHBIH OTOOPHI B CENEKIIUU
pacteHuil u XMBOTHBIX. OlieHKa 3KcTepbepa. bIM3KopoACTBEHHOE CKPEIIMBAHNUE — MHOPUIMHT.
UYucras nuHus. CKpelmMBaHWE UUCTBHIX JHMHUK. [erepo3uc, wunum rubpuaHas cuia.
HepoactBenHoe ckpemmBanue — ayrOpumunr. OtnanéHHas ruOpuau3anus U e€  yCIexH.
HcKkycCcTBEHHBIM MyTareHe3 M IOJy4yeHUE IOJUIUIOUIOB. JIOCTHIKEHUS CEIEKLHMHU DPACTCHUM,
KUBOTHBIX U MUKPOOPIraHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas MH)KEHepusa. OTambl CO3JaHMS
pexkomOunantHo JIHK u Ttpancrenneix opranuzMoB. Kietounass umxenepus. Kierounsie
KYJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKeHue pacTeHuil. KiloHnpoBaHue BbICOKOIIPOAYKTUBHBIX
CEeNTbCKOXO3SUCTBEHHBIX OPraHU3MOB. OJKOJIOTWUYECKHE M dSTHYeckue mnpobnembl. MO -
TeHETUYECKU MOJU(PHUIMPOBAHHBIC OPraHU3MBI.

JlemoHCTpanuu:

[Hoptpetsr: H. Y. Bauios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. BaHoB.

Tabmuuper m cxembl: kKapTa «LIeHTpbI MPOUCXOXKICHHUS M MHOT000pasusi KyJIbTYPHBIX
pacteHuit», «Ilopoapl nomMalHUX )KMBOTHBIX», «COpTa KyJbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuamzanusy, «Paboter akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ounoTexHosoruny», «Kierounsle KynbTyphl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MyJSKH IUIOJIOB U KOPHEIJIOZOB TUKUX (OpPM M KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIC PACTEHUS.

JlabopaTopHble H IpaKTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI U JAOCTHKEHHUS CEJIEKI[MM pPAaCTEHUU M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIM y4acTOK, B TEITMYHOE
X034HCTBO, JTA00PATOPUIO arpOYHUBEPCUTETA WIH HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBonOHOHHASA OHOIOTHSA.

IIpennocelIky BO3HUKHOBEHMS HBOJIIOLIMOHHONW TEOPHM. OBOJIIOLIMOHHAs Teopus MU €€
MecTO B OnoJsioruy. BiusiHue 3BOTIOIMOHHOM TEOPHH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CupzerenbcTBa 3BOMIONUMU. [laneoHTosNIOTMYECKUE: TOCIEAOBATENbHOCTD IOSIBICHHUS
BUJIOB B MAJICOHTOJIOTMYECKON JIETOMHCH, nepexoanbie Gpopmel. buoreorpapuueckne: cxoncTBO
U paznuuue GayH u (Iop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi SMOPUOHOB Pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE, AHAJOTUYHBIEC, PYIUMEHTapHbIE OpPraHbI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO MEXAaHHU3MOB HACIEICTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHMS JAapBHHU3MA.
JIBIDKyIIME CHUJIBl  SBOJIIOLMK BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMpH
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas H3MEHUMBOCTh, OOphOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopust 3Bosronnu (CTO) n e€ 0CHOBHbIE MOJIOKEHUS.

Muxposontonus. [Tomynsaus kak equHuIa BUAA U BOJIIOLUN.



JIBrkymie cuiibl ((hakTophbl) SBOJIIOLMHU BUAOB B Mpupojae. MyTalMOHHBIN mpolecc U
KOMOMHATHBHAas W3MEHYMBOCTb. [lomMynsMOHHBIE BOJMHBI M JApeiid reHoB. W3omsauus wu
MUTPALIHSL.

EcrecTBennslii oT60p — HampaBisiomuid ¢aktop sBomound. POpMbI €CTECTBEHHOTO
otbopa.

[Tprcnoco6IeHHOCTh OPraHU3MOB KakK pe3ynbTaT 3BoJitouuu. [IpumMepsl mpucnocobiaeHnit
y opraau3mMoB. ApoMop(}o3bl U UANO-aTANITAIUH.

Bun u BumooOpazoBanue. Kpurtepum Buma. OcHOBHbIE (OpPMBI BHI000pa30BAHUS:
reorpapuuecKoe, IKOJOTHIECKOE.

MaxkposBomtorus. @opMbl 3BOJIIOLMH: (pUIeTUYECKas, JAWBEPreHTHAs, KOHBEPreHTHasd,
napaiensHas. HeoOpatumocTs 3BOIOLNN.

IIpoucxoxxaeHue  OT  HECHEUMANU3UPOBAHHBIX  mpenakoB.  IIporpeccupyromas
cricnyajinu3anus. A,[[aHTI/IBHaH paauanus.
JdeMoHcTpanum:

IToprpersr: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.

Tabmuuer u cxembl: «Pa3BUTHE OpraHM4eckoro wmupa Ha 3emie», «3apoAblln
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbl OOpsObI 32 CYIIECTBOBAHHEY,
«EctecTBenHslif  0TO0p», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHoroobpasue Mopox
KUBOTHBIX», «[lonynsauuny, «MyrauuoHHas U3MEHUUBOCTDY, «ApomMopho3bD»,
«Mnoanantamumny, «O0mas nereHepanusy, «JIBwkymue cuibsl sBojronun», «Kapra-cxema
mapuipyra nyremectsus Y. JlapBuna», «bopnba 3a cymectBoBanue», «llpucnocobieHHOCTD
OpranusMoBy, «I'eorpaduueckoe BUI000pazoBaHUE», « IKOJOTUIECKOE BHI000Pa30BAHUEY.

O6opynoBaHue: KOJIEKIUSA HACEKOMBIX C Pa3JIMYHBIMH TUIIAMH OKPACKH, HAOOp TI00B U
ceMsiH, KoJuteKuus «[Ipumepsl 3aIUTHBIX TPUCTIOCOOTIEHUH Y )KUBOTHBIX», MOJeNb «OCHOBHBIE
HaNpaBJICHUS BOJIOIMUY», 00bEMHAA MOJIeNb «CTpOEHUE TOJIOBHOTO MO3T'a TIO3BOHOUHBIXY.

buoreorpaduueckas kapra Mupa, KouieKius «DOpMBI COXPAaHHOCTH MCKOMAaeMbIX
KUBOTHBIX U PACTCHUI», MoJenb anmkanusa «llepekpéct XxpoMocoM», BIIayKHBIE IPENapaThl
«PazButne HacekoMoro», «Pa3BuTHe JATYIIKW», MHUKporpenapar «Jlpo3odpuna» (HOpMa,
MyTal# (GOpMbI KPBLIILEB U OKPACKHU TeNa).

JlabopaTopHble H IpaKTHYeCcKHe padoThI:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTUYECKOMY KPUTEPUION.

JlaGopatopuas pabora Ne 2. «OmucaHue NPUCHOCOOICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe IIPEACTABIICHUS O 3apOXKIACHUM KU3HU. HaydHble TrMIIOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M MaHCHepMus. XUMHUYECKas 3BONIONMA. AOHMOTEHHBIM CHHTE3
OPraHMYECKUX  BELIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IMOATBEPXKACHUE
XUMHYECKOH dBONIONMHU. HauanpHble dTambl Onosnoruyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHUE MPOTOKIETKU. [lepBbie KIETKH U UX
sBoonHsl. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

PasButne xusHum Ha 3emsie mo dpaMm M nepuojam. Karapxei. Apxelickas u
npoteposoiickas dpbl. [lanmeosoiickas 3pa u €€ mepuoabl: KEeMOPUHCKUN, OPIOBUKCKHIA,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iicKkas opa U €€ IepUObl: TPHACOBBIN, FOPCKUHI, MEJIOBOM.

KaiiHo3olickas spa u €€ nepuo/ibl: NajJeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOT€HOBBIH.



XapakTepucTuKa KiuMaTa M TIeoJIOTMUECKUX IpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
pPacTUTENILHOTO W JKUBOTHOTO MHUpPa. ApoMop¢o3bl y pacTeHud M KMBOTHBIX. llosiBieHue,
pacuBET ¥ BBIMUPAHUE I'PYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa’KeHue 3BOJIIOLMU. OCHOBHBIE CUCTEMATHUECKUE
IpyIIbl OPraHU3MOB.

OBojrolMsl  4esnoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuTHe NpelIcTaBIeHHH O
IIPOUCXOXKICHUN UeloBeKa. MeToabl n3ydeHus: anTponorenesa. CxoaCcTBa U pa3inuus 4eJIOBEKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JiBwkymie cuibl  (akTopbl) aHTpororeHe3a. HacnencrBeHHass WM3MEHUYMBOCTH U
ecTecTBeHHbIH 0TO0p. OOIIecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIAUNA TPy/a, MBIILICHHE,
peub.

OcCHOBHBIE CTagUU U BETBHU HBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, UeoBEeK yMeEmbli,
UYenosexk mnpamoxoadmuii, YemoBek HeaHaepranbckui, YenoBek pasymubid. Haxonku
MCKOTIAeMBIX OCTAaTKOB, BPEMsI CYIIECTBOBaHHMs, 00JIACTh PAaCHpOCTpaHEeHUs, 0OBEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBILINE pachl: €BpONEOUAHas (€Bpa3uicKas), HErpo-
aBCTpaJouHas  (PKBaTOpHAJIbHAsA), MOHroJoujHass  (a3uarcKko-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJACTaBUTENEH YEJOBEYECKUX pac K YCIOBHUAM CYIIECTBOBAHHS.
EnunctBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IToptpersr: @. Peny, JI. Ilactep, A. K. Onapun, C. Musnep, I'. ¥Opu, Y. lapBuH.

Tabmuier u cxembl: «Bo3nukHoBeHue COJIHEYHON CHUCTEMBI», «Pa3BuUTHE OpraHundecKoro
Mupa», «PacrurenpHas kietka», <«OKuBoTHas kiertka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasl CUCTEMa OPraHUYECKOro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS
YeJoBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTHYECKUX HAXOJ0K
IIPEAKOB COBPEMEHHOIO 4YelOBEKay», «/lpeBHelmme moau», «/peBHue mogu», «llepsbie
COBPEMEHHBIE JIIO1», «UenoBeueckre pacs».

Ob6opynoBanue: Mymspku — «lIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPATONUTEKA,
MUTEKaHTPOIA, HeaHepTallblla, KPOMAaHBOHIIA), CICTKH WM M300paKECHHUsI KaMEHHBIX OpYAUN
NEPBOOBITHOTO YesloBeKa (KaMHHU-YOIIEphl, pyOmia, ckpebia), TeoXpoHOJIOrHUecKas Tabiauia,
KoJuteKIUs «@OpMBbI COXPAHHOCTH UCKOTIAEMBIX KMBOTHBIX U PACTEHUII.

JlabopaTopHble H IpaKTHYecKHe PadoThI:

[Ipaktuyeckas padora Ne 1. «/3yueHrne UCKOMAEMBIX OCTATKOB PACTEHUH U )KUBOTHBIX B
KOJUIEKLIUSIX).

DKCKypcHsi «IBOJIIOIMUS OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WU
KpaeBeAUECKU My3€il).

Tema 3. Opranusmsl U OKpY:KaOLAas cpeaa.

OKojorus Kak Hayka. 3ajgadyd M pa3Aenabl  AKOJOTMH. MeToApl 3KOJOTMYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOMTaHUST ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3AYyIIHAs,  IOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Okonorndeckue (akropel. Kiaccudukanus skosnorndeckux ¢akTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOTeHHBIE. JleficTBUE SKOIOTHYEeCKUX (DAKTOPOB HA OPTaHU3MBI.

AbGunotuueckue  (akToOpel:  CBET, TEMIeEpaTypa, BIAKHOCTb.  DoTOMEpHOIU3M.
[TpucnocobaeHns OpraHu3MOB K JICHCTBHIO a0MOTHUYECKUX (haKkTOpoB. bruosornyeckue puTMsl.



buotnueckne dakroppl. Buasl OMOTHYECKHUX  B3aWMOJCUCTBHIA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, Koomeparus, MyTyaan3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAxXJEOHMYECTBO). AMEHCANIM3M, HEWTpaau3M. 3HaueHHE OMOTHUYECKHX
B3aMMO/ICHCTBHIA ISl CYILIECTBOBAHUS OPTaHU3MOB B IMIPHPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU NOMyaauud. OCHOBHBIE II0KA3aTEIM TMOMYJSALUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PETyIIsLus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymGonsar, K. ®@. Pynse, O. ['ekkens.

Tabnuuer u cxemsl: kaprta «IIpupoausie 30Hb1 3emuan», «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISALUU
uHpy30puu-Tyhenbkny», «[Iuessie nenmny.

JlabopaTopHble H IpaKTHYeCcKHe padoThI:

Jlaboparopnast padota Ne 3. «Mopdonorndeckre 0COOCHHOCTH PaCTEHUIN U3 Pa3HBIX MECT
oOuTaHu».

JlaGopatopnas padora Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oacUET TUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IKOJOrHYeCKHE CHCTEMBI.

CoobmectBO  opraHuzmMoB —  OuoneHo3.  CTpykTypbl — OHOLIEHO3a:  BHJOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buapl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

DKonoruveckne cucreMbl (dkocucreMmsbl). [loHsTHE 00 »KOCHCTEeME M OHOTEOICHO3E.
QOYHKIHMOHAIBHBIE KOMIIOHEHTBl HJKOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrHM B 3KocHcTeMe. Tpoduueckue (MUIEBBIE) YPOBHH
skocuctembl. [lumeBble nenu u ceTn. OCHOBHBIE TOKa3aTeNd 3KOCUCTEMBI: OHoMacca,
OPOAYKIHs. DKOJOTMYECKHE MHpaMHIbl: TPOAYKIMM, YUCIEHHOCTH, Onomacchl. CBoiicTBa
9KOCUCTEM: YCTOWUYMBOCTb, CAMOPEryIsnusl, pazpurue. Cykueccus.

IIpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI O03€p M peK. OKOCHUCTEMAa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOo3KkocucTeMbl. buonornueckoe u
X034l CTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak (akTop ycToH4MBOCTH 3KocucTeM. CoxpaHeHue OHOJOrMYECKOTro
pa3HooOpa3us Ha 3emIe.

VYuenne B. U. Bepnanckoro o 6mocdepe. ['panuibl, coctaB U CTpyKTypa Ouochepsl.
Kusoe BemectBo u ero ¢ynkiuu. OcobeHHOCTH OHOCc(hepbl Kak TI00aTbHOW IKOCHCTEMBI.
JluHamudeckoe paBHOBECHE B 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BeliecTB U OHOT€OXMMHYECKHE IMKIIBI 3JEMEHTOB (yIJIepoja, a3oTa).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onocdepe 3emmau. AHTpOTIOreHHbIE H3MeHeHus1 B Onocdepe. ['modanbHbIe
HKOJIOTUYECKUE TIPOOIEMBI.

CocymecTBoBaHUE MPUPOJIBI U yesoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3Hus Kak OCHOBA
ycToifunBoctu O6uochepsl. OcHOBa panMOHATBFHOTO YIPABICHUS MPUPOTHBIMU pEeCypcaMH U UX
ucroJb30BaHue. JJocTikenuss OMOJIOTUM U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuier u cxemsl: «llumessie 1enu», «bUOIEHO3: cocTaB U CTPYKTypay, «I[IpupoaHbie
coobmiectBa», «llenmn mnuraHus», «OKoJNorMueckas mnupamuga», «buochepa u yenoBex»,



«JKOocUCTeMa IIMPOKOJUCTBEHHOTO Jiecay, «ODKOCHCTeMa XBOWHOro Jjeca», «buorenos
BoJOEMa», «ArpoueHo3», «lIpuMmepHble aHTPONOTE€HHbIE BO3ACHUCTBHUS Ha IIPUPOLYY,
«BaxHelmue UCTOYHMKHU 3arpsi3HEHHUS BO3JyXa U TIPYHTOBBIX BOI», «lloyBa — BaxHemnmas
cocrasistomas ouocheps», «PakTopsl Aerpaganuu no4By, «[lapHukoBslil 3¢ ek, «DakTopbl
PaIuoaKTUBHOTO 3arpsi3HeHus onocgepbl», «Obmas crpykrypa ouocheps», «PacrnpocrpaneHue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Ouocheps», «Kpyrosopor yriepoma B OGuocheper,
«KpyroBopoT a3ora B IpHpoJIe».

Ob6opynoBanue: MO/I€b-aNIINKAL U «Tunnynsle OMOIICHO3BI», repbapwii
«PactutenpHble  cooOmiecTBa», Koulekuuu — «buomeHos», «BpemuTenn — BaKHEHIIHX
CEeNIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuu ¥ KOJUJIGKIIMM pAcCTeHHH U IKUBOTHBIX,
IIPUHAUIEKALTUE K Pa3HBIM SKOJIOTMYECKUM IpylIiaM oJHOTo Buaa, KpacHas kaura Poccuiickoit
denepanyn, n300paXKeHHsI OXpaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NMPOT'PAMMBI 110 BUOJIOT U
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBnMBarlOTCI TpeOOBaHMA K pe3ylbTaTaM OCBOCHUS
00y4aromuMUCs MPOrpaMM CpPEIHEro o0Iero oopa3oBaHus: TMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pe3ylbTaToB OCBOCHHUs TNpeaMera «bHOJOrus» BBIICICHBI
CIICAYIOIINE  COCTAaBIIAIONIME: OCO3HAaHHWE OOYYalOIMMHUCS  POCCHHCKOM  TpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTHM K CAaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH U CaMOOMPEAETICHHUIO,
HIMYME MOTHBAMM K OOYYEHHIO OHOJIOTHM, LEJICHANpPABICHHOE pPa3BUTUE BHYTPEHHUX
yOSXJICHUI JTUYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULIUN Pa3BUTHA
OMOJIOTUYECKOTO 3HaHUS, TOTOBHOCTb M CIOCOOHOCTh OOYYaroIIUMXCsi PYKOBOJCTBOBAThCS B
CBOCH  JICATETBHOCTH  IICHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, TPUCYIIUMHU  CHUCTEME
Oouosornyeckoro oOpa3oBaHMs, HAJIMYUE HSKOJOTMYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1IENTU M CTPOUTD KU3HECHHBIC TUIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS TpeaMera «bHONOTHS» AOCTHraroTcs B €IUHCTBE
y4eOHOI M BOCIUTATENbHON JESTEIbHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHHCKHUMHU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, IPUHSATHIMU B
oOmiecTBe MpaBUIaMH W HOPMaMU MOBEJIEHHS U CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCTIMTaHHsI M CAMOPA3BUTHUS, PAa3BUTUS BHYTPEHHEH MO3MIMU JHMYHOCTH, MAaTPUOTH3MA,
YBOKEHHS K 3aKOHY M IPABOIMOPSAKY, YEIOBEKY TPyAa U CTApIIEMy MOKOJECHHIO, B3aMMHOTO
YBOKEHHs, OCEpEKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HACIEIUI0 M TPagUIMIM
MHOTOHALMOHAIBHOTO Hapoaa Poccuiickoit Denepaunu, NpupoIe U OKPYKaIOLIEH cpene.

JIMuHOCTHBIE PE3yabTaThl OCBOCHHUS YUeOHOTO mpeaMeTra «BbHOIorusy T0KHBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3UIMENH JUYHOCTH, CHCTEMOW IICHHOCTHBIX OpHEHTAlMil, TO3UTUBHBIX BHYTPEHHUX
yOSKJICHUI, COOTBETCTBYIOUIMX TPAAMLIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacumpeHue KU3HEHHOTO OIbITa M ONBITA JEATENFHOCTH B IPOLIECCE peaTu3allii OCHOBHBIX
HaNpaBJICHUN BOCIIUTATEIbHOMN eI TEIHHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHCcKOro BOCIIUTAHUS:



C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MLMU  OOy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUHCKOTO OOIIeCTBa;

OCO3HAHME CBOMX KOHCTHUTYLIMOHHBIX TpaB M OOSM3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBOIOPSIIKA;

TOTOBHOCTbh K COBMECTHOI TBOPYECKOH NESATEIbHOCTH MPU CO3JAHUU YYEOHBIX TPOEKTOB,
peleHnH yueOHBIX U MO3HABATENbHBIX 33/]1a4, BHIIIOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMLHMIO 110 OTHOLICHHIO K SBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHSATH €€;

YMEHHE  YYUTBIBaTh B  CBOMX JCHCTBUSAX HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/ICH C pa3HBIMH YOSKICHUAMHU, KYIbTYPHBIMU IIEHHOCTSMU M COLIUAIBHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS YUEOHBIX,
[IO3HABATENIbHBIX M HCCIIEJOBATENbCKUX 3aJa4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJCPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) naTPpHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoJy, Y4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaoctu 3a CBOM Kpal, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOAHOMY HACIEAUI0 M NaMATHUKAM IPHUPOJBI,
JNOCTHKEHHSM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKMX YUY€HBIX B CTAHOBJIEHHE W Pa3BUTHE
O1oJIOTHH, TOHUMAaHUS 3HauUeHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB IPUPOIBI, B KU3HH YEJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uaenHas yoexaEHHOCTb, TOTOBHOCTB K CIY)EHHIO U 3anmTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OLIEHMBATh CUTYALMIO U NMPHUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LICHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM pOAMTENSAM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO INPUHATUSA LEHHOCTEW CEMEHHOM XU3HU B COOTBETCTBUM C TPAAULIMAMHU HApPOJOB
Poccuu;

4) 3¢TEeTHYEeCKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOILIECHHE K MHpY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHHUE SMOLIMOHAIBHOTO BO3AEHCTBUS KUBOW MPUPOJIbI U €€ NEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B DPa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSIBIISTH
KauecTBa TBOPYECKOW JIMUHOCTH;

S5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbl 310POBbS U
3MOLMOHAJIBHOIO0 0/1aronoJIyYusi:

MOHMMaHUE U pealn3anus 370pOBOro U 06e30macHOro obpas3a >KU3HU (310pOBOE MHUTAHHE,
COOJIIOJICHNE TUTHEHUYECKUX MPABMII M HOPM, COAJTaHCHUPOBAHHBIA PEXXUM 3aHATUH U OTIBIXA,



perynasipHass (u3MuUecKash aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE LEHHOCTH NPaBUJ HWHAWBUIYAIBHOTO W KOJUIEKTMBHOTO 0€301acHOT0
MIOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEICTBUI M HEMPUATHS BPEAHBIX HPUBBIUEK (YHOTpEeOJECHHUs aJIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYly, OCO3HAaHHE LIEHHOCTH MaCTepCTBa, TPYI0JII00He;

TOTOBHOCTb K aKTUBHOM J€SITEILHOCTH TEXHOJIOTMYECKOM M COLIMAIbHOM HAIIPaBIEHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb M CaMOCTOSITENIbHO  BBIMOJIHATH — TaKyIO
NESITEILHOCTD;

MHTEpEC K pasIuuHbIM cepaMm npodeccHoHanbHOM AeATENbHOCTH, YMEHHE COBEpIIAaTh
0CO3HAHHBII BEIOOD OyaymIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KIU3HEHHBIC IIJIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHHUIO HAa MPOTSHKEHUU BCEH
KU3HH;

7) 3K0JIOTrN4eCKOr0 BOCIIMTAHMA:

HKOJIOTUYECKHU I1esIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHSI KOJOTMUYECKOW KYNbTYphl: HNPUOOpPETEHUE OMbITa IJIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCIIEACTBUMN Il OKPY>KAIOILEN CPEJIbl;

0CO3HaHME TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MPOoOIeM U IyTeill UX peIIeHuUs;

CIOCOOHOCTh HCIIOJIb30BaTh MPHOOpPETaeMble IPU U3YYCHUH OMOJIOTMM 3HAHUS M YMEHUS
IPU PEILICHUU MPOoOJIeM, CBA3AHHBIX C PAIllMOHAIBHBIM MPUPOJOIOIB30BaHUEM (COOMIOEHHE
IIpaBWJI NOBEAEHUS B IPUPOJE, HANPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B 3KOCHCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, Onocdepsl);

AKTUBHOE HEINPUITUE NCUCTBUM, MPUHOCIIIMX BPEH OKPYXKAIOUIEH HPUPOJHOU Cpene,
YMEHHUE TPOTHO3MPOBATH HEOIATONPHUITHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEANPHUHUMACMBIX
JNEUCTBUN U NPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIbITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HMHU B
[I03HABATEIbHOM, KOMMYHMKAaTUBHOM M COLMAIBLHOM IIPAKTHMKE, NOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON JESITEIbHOCTH SKOJIOTMUECKOI HANPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAayKl M OOLIECTBEHHOW TNPAKTUKH, OCHOBAaHHOTO Ha JUANoOre KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YATATEIbCKON KyJIBTYpBI KaK CPEICTBA B3aUMOACHCTBUSA
MEXAY JIIOJIbMU U NIO3HAHUS MUPA;

NMOHMMaHUe crenu@uku OHOJOTMM KaK HAyKH, OCO3HaHHsS €€ posu B (OPMHUPOBAHUU
paMOHATFHOTO HAYYHOTO MBIIICHHS, CO3JJAHUU LIEJOCTHOTO MPEICTaBICHHs 00 OKpYKaloIIeM
MUpE KaK O €IUHCTBE NPUPOJIBI, 4YeJOBeKa W 0OmecTBa, B MO3HAHUM IPHPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOJIeM COXpaHEHHs! PUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAUUMOCTH OHOJIOTMHU U COBPEMEHHOW IMBHIIM3AIMH: OO0ECIICUEeHUs
HOBOTO YPOBHS Pa3BUTUSI MEIUIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTEH BBIXO/AA U3 TI00ATBHBIX



HKOJIOTUYECKUX MPoOIeM u oOecreueH s epexoa K yCTOMYMBOMY Pa3BUTHIO, PAllUOHATIBHOMY
MCTOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aWHTEPECOBAHHOCThH B MOJYYEHUH OMOJOTMYECKMX 3HAHWN B LIEJSX MOBBIIMICHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH TIpPAMOTHOCTH, KaK COCTAaBHOM 4YacTH (DYHKIMOHAIBHOM
IPaMOTHOCTH 00Yydaromuxcs, GopMuUpyeMoi Py U3yYeHUN OMOJIOTUH;

MOHMMaHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIOJNb3YeMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJB30BATh IOJIydaeMble 3HAHUS Ui aHalIW3a M OOBSICHEHUS SBICHHUM
OKpYXXAIOIIEr0 MHpa M MPOMCXOJAIIMX B HEM HM3MEHEHMH, yMEHHE JaeiaTb OO0OCHOBAaHHBIC
3aKIIOYEHUS] HAa OCHOBE HAyYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C LENbI0 MOJyYEeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO HCIOJB30BAaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po0JieM B peasibHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME IICHHOCTH HAYYHOW JAEATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCIIEI0BATENBLCKYIO eI TEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpA30BaHMIO, K
aKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAaHUH 1O OHOJOTMM B COOTBETCTBUH C IKU3HCHHBIMH
NOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTro mpeameTra «bHOJIOTHS» BKITIOYAIOT:
3HaYUMBbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXTpeIMETHBIC) 00IIIEHAYYHBIE TIOHSTHSI, OTPKAIOIINE [[ETOCTHOCTh HAYyYHOW KapTUHBI MUpa
U crienu(uKy METOJ0B TIO3HAHMUSI, UCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SIBJICHUE, MPOIECC, CUCTeMa, HAy4HbIH (hakT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIICJOBaHKHE, HAOIIOJCHUE, U3MEPEHUE, SKCIICPUMEHT H JPYTHUX), YHUBEPCAIbHBIC
ydeOHbIe JeiCcTBUS (MO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIICUMBAIONINE
¢dbopmupoBanre (YHKIHOHATHHOW TPAMOTHOCTU W COIMAIBHON KOMIETCHIIMH OO0YyJaroIInXxcs,
COCOOHOCTh oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTTHHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS W YHHUBEpCadbHbIC YyueOHBIC ACWCTBHS B IO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbie pe3yabTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEro OO0IIero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBbIe JJIOTHYECKHE A CTBUS:

CaMOCTOSITENIbHO (pOpMYIIHpOBaTh M aKTyalH3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh TIPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIH3a,
CHHTE3a, CpaBHEHMA, KiIacCU(UKAIMH, OOOOIIEHUsS), PACKPBIBATH CMBICT OHOJOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTEPHbIE MPU3HAKH, YCTAHABIIMBATH CBS3H C IPYTUMU MOHITHIMH);

OTIPENeNATh ILETN JAEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHKEHUS,
COOTHOCHTH PE3yIbTATHI ACATEILHOCTHU C MIOCTABICHHBIMU IIEIISIMU;

UCIOJIb30BaTh OHMOJOTHUYECKHE TOHATUS IS OObSCHEHUS (DAKTOB W SBJICHHUH KUBOM
TIPUPOJIBI;



CTPOMUTH JIOTUYECKUE PpACCY)KIEHHUS (MHAYKTHBHBIC, JEAYKTHBHbBIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH ¥ MPOTHBOPEUHUSI B PACCMATPUBAEMBIX SBJICHHSIX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUCHHS;

MPUMEHATh CXEMHO-MOJICNIbHbBIE CPEJCTBA JJIS MPEJCTaBICHHs CYIIECTBEHHBIX CBS3CH U
OTHOILICHUH B M3Yy4aeMBIX OMOJIOTUYECKUX OOBEKTaxX, a TakkKe MPOTUBOPEUYHMH Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIaH PEeUICHHUS MPOOIEMbl C YIETOM aHAIN3a UMEIOIIMXCS MaTepUaIbHBIX
U HEeMaTepUalbHbIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JIESATEIHHOCTb, OLEHUBATH COOTBETCTBUE DPE3YJABTATOB LIEIISIM,
OLICHUBATh PUCKH MOCIEICTBUI NESTEIHHOCTH;

KOODAMHUPOBAaTh U BBIIOJIHATH pPAaOOTy B YCIOBUAX pPEATbHOrO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIE0BATEIbCKHE IeHCTBHS:

BJIQJICTh HaBBIKAMU Y4€OHO-HMCCIIEIOBATEIbCKONW U MPOEKTHOM AEATENbHOCTH, HAaBBIKAMU
pasperieHus mpoosieM, CocoOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY MOHMCKY METOJIOB
peleHus MPaKTHUECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCTIOJNBb30BaTh PAa3IMYHbIC BHJBI JESATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpHpeTalyy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYyalUsX, B TOM YHCIE IMPH
CO3/IaHUH Y4EOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHUpOBATh HAYYHBIA THI MBIILICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJauyd B OOpA30BATENBHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUIX;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3MPOBATh 3aJady, BBIIBUTATH
TUIOTe3y €€ pelIeHHs, HaXOAWUTh AapryMEHTHl Ui JI0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTSPUU PEIICHIS;

aHAJTM3UPOBATh IMOJIydCHHBIE B XOJE pELICHUA 3aJaud pPe3yJabTaTbl, KPUTHUECKH
OLICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH 1IE€JICHANPABICHHBIN MOUCK IEpPeHOCca CPEICTB U CIIOCOOOB NEHCTBUSA B
podecCHOHABHYIO CPEY;

yMETh TEPEHOCHUTh 3HAaHWA B  I[IO3HABATENBbHYI0 M  IPAKTHYECKYl0  00JacTu
KHU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HWJIEH, MpEIJiaraTh OPHUTHHANBHBIE TOJIXOABl W PEUICHUS, CTaBUTH
npo0OseMBbl ¥ 3a/1a4H, JIOTYCKAIOIINe albTepHATHBHbIC PEILICHHS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX HMCTOYHHMKAX MH(OpMAaIuK (TEKCTe Y4eOHOro Mmocoowms,
HAYYHO-TIONMYJISIPHOM JIUTEparype, OMOJIOTHYECKUX CIOBAPSIX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
06azax maHHBIX, B MHTepHeTe), aHAIM3UPOBAaTh HMH(POPMALMIO Pa3IMYHBIX BHJIOB U (opm
NPEJCTaBICHNS, KPUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTHBOPEUUBOCTE;

¢dbopMynupoBaTh 3ampockl W TPUMEHATH PA3IUYHBIE METOJBl HpPU TIOMCKE M OTOOpe
Ouonorudeckoit HHGopMaIuu, HEOOXOIMMOM JIJIs BBITIOJTHEHUST y4EOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO MCHOJIb30BAHUS PA3IUUHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAaNbHYIO (OpPMY TPEACTABICHUS OMOIOTHYECKON
uHpopManuu (cxembl, rpaduKu, IMarpaMMbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCIOJb30BaTh HAy4YHBIM S3bIK B KAdeCTBE CpEACTBAa MpH paboTe ¢ OMOIOrMYecKon
uHpopManueil: TPUMEHATh XUMHUECKUE, (PU3MUECKHEe M MaTeMaTHYeCKHe 3HaKH M CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh M TPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMUECKHE CPEJICTBA HATJISJHOCTH;

BJIQJICTh HABbIKAMHM pPACIO3HABaHMWA M 3alIUThl HHpOpMAIMU, HH(GOPMAITMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH /1€ CTBUSIMM:

1) ob6menmne:

OCYIIECTBIISATh KOMMYHUKALIMU BO BCceX cepax >KM3HH, aKTUBHO y4acTBOBATh B JMAJIOTE
WIH JUCKYCCUU TI0 CYIIECTBY OOCYXJTaeMOW TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATH
CYXJICHHs] OTHOCHUTEJIbHO BBINIOJHEHUS TMpeaiaraeMoil 3aiayd, YYUTBIBAaTH HWHTEPECHl U
COTJIACOBAHHOCTH MO3ULIMH IPYTUX YUACTHUKOB JHAJIOTa MITU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIE CpEACTBA OOLICHHS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPENOCHIIOK BO3HUKHOBEHHUSI KOH(IIMKTHBIX CUTYalluH, YMETh CMATYaTh KOHQIHUKTHI U
BECTH I1€PETOBOPBI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aMMOJACHCTBUS, MOHUMATh HaMEpEHUs
APYrUX JIOJIEH, MPOSIBIATh YBAKUTEIHHOE OTHOIIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl JeATeIbHOCTh:

MOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHOU pabOThI IpU
pemeHn OHoIoTHYecKoi Mpo0IeMbl, 000CHOBBIBaTh HEOOXOJUMOCTH MPUMEHEHHS TPYIIOBBIX
(dbopM B3aUMOJEHCTBUS MPHU peIICHUH yueOHOH 3a/1auu;

BBIOMpATh TEMATUKy M METOJAbl COBMECTHBIX NEHCTBHHA ¢ y4yéTOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH KaXKIO0TO WiIeHA KOJUIEKTHUBA;

NPUHUMATh LEJIH COBMECTHOH JEsTeIbHOCTH, OPraHU30BBIBATH W KOOPAMHHPOBATH
JNEUCTBUS IO €€ NOCTMKEHUIO: COCTABJIATH IUIAH JEHUCTBHM, PacIpelesisaTbh pOIM C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKIaTh Pe3y/bTaThl COBMECTHON pabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXXJOTO YYaCTHHUKA KOMaH/bI B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeUlarath HOBBIE NPOEKTHI, OLEHUBATh MJEH C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIISITh IMO3UTHBHOE CTPATETHYECKOE TIOBEJCHWE B PA3IUYHBIX CHUTYalUsAX,
MPOSIBISTH TBOPUECTBO U BOOOpaKEHUE, OBbITh MHUIIMATHBHBIM.

OBiajieHNe YHHBEPCATbHBIMU PeryJsiTUBHbIMU 1€ CTBUSIMM:

1) camoopraHu3anus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS [UIS BBIABICHUS MNpOOJEeM W HX pEUICHHUS B
KU3HEHHBIX M YUCOHBIX CHUTYalLIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUHN LIEJIEBBIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEUCTBUSAX W TMOCTYNKAX MO OTHOIIEHUIO K XUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKAaIoIlNX;



CaMOCTOSITEJIbHO OCYILECTBIISATh TO3HABATENIbHYIO JEATEIBHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (POPMYTUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHON MAEATETHLHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIIBHO COCTABJIATh IUIAH PELICHHs MPOOIEeMbl ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacmmpATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

Je7IaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHUIO IIUPOKOM SPYIUIIMU B Pa3HBIX 00JaCcTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

7laBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMM TIO3HABATEIILHOU pe(IeKCHU KaK OCO3HAHUS COBEpPIIAEMbIX NeHCTBUN
Y MBICTMTEIBHBIX IPOIECCOB, UX PE3YIHTATOB M OCHOBAHUH, MCIIOIB30BATh MPUEMBI pediekcun
IUISl OLIGHKU CUTYalluH, BBIOOpA BEPHOTO PEILICHUS;

YMETH OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHMUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAIHU3€E PE3YJIbTaTOB JAESITEIbHOCTH;

3) npuHATHE ce0s1 U APYruX:

PUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apT'yMEHTBI IPYTUX IPU aHAIU3€E PE3YJIbTaTOB JAESITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO IPYrUX Ha OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3ULIUH JPYrOTO YelIOBeKa.

IHNPEJIMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbraThl ocBoeHUs nporpammsl COO no Guosoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st ydeOHoro npeaMera «buosiorusy Hay4dHbIE 3HAHUS, YMEHUS U
crocoObl JIeMCTBUH MO OCBOEHHMIO, MHTEPIpPETAllMM M MpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JEATENbHOCTH TI0 TOJIy4EeHHUI0O HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUI B Pa3IMYHBIX Y4EOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>KU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C Ouonorueil. B
porpamMmme mpeaMeTHbIe Pe3yJIbTaThl MPEACTABICHBI 110 roJlaM 00yueHHS.

[IpenmeTHbie pe3ynabTaThl OCBOeHHMs yueOHoro mnpenmera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHM O MECT€ M POJIM OMOJIOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJACpKaHUE OMOJOIMYECKUX TEPMHUHOB M MOHSATHN: )KU3Hb, KIIETKA,
opranusM, Merabonu3M (0OMEH BeImeCTB M INPEBpalleHHe HHEPruM), TOMEOoCTa3s
(camoperynsauusi), ypOBHEBas  OpraHM3alMs JKUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE
(penpoLyKuus), HaclIeICTBEHHOCTh, U3BMEHYMBOCTb, POCT U PAa3BUTHUE;

yMEHHUE H3Jararb OHOJOTHYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAs,
LEHTpaJIbHAs JI0TMa MOJIEKYJsipHOi Oumonorun), 3akousl (I. Menpens, T. Moprana, H. U.



BaBuioBa) u yuenus (0 meHTpax MHOTr00Opa3us M MPOUCXOKICHUS KyIbTYpHbIX pacTenuii H. U.
BasuiioBa), onpenenaTs rpaHulibl UX IPUMEHUMOCTH K XKUBBIM CHUCTEMAM;

YMEHHE BIaJIeTh METOJIaMH HAY4YHOTO IMO3HAHMS B OMOJIOTMU: HAONIOJCHHE W ONHCAHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUH, OpraHM3alus U TMPOBEJCHHE OHOJOTMYECKOTO
OKCIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHME TMOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX IMOHSATHH,
TEOPU U 3aKOHOB, YMEHHE JIENIaTh BHIBObI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIIEIATH CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BELIECTB U
IpEBpAIllEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTMYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUSI, NHIUBUIAYAILHOTO Pa3BUTHUS
OopraHu3Ma (OHTOI'€HE3);

YMEHHE NPUMEHSTh MOJYUYEeHHBIC 3HAHUS Ul OOBSCHEHUs OMOJIOIMYECKUX MPOIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOM KHU3HU C IEJIbI0 00eCTIeUeHHS
0€30MaCHOCTH CBOETO 3JI0POBbSI U 370POBbS OKPYKAIOUIMX JIIOJCH, COOMIONEHHUS HOPM
IPaMOTHOTO TOBEJIEHHUsI B OKPYKAIOLIEH MNPUPOAHON cpene, MOHMMaHHE HEOOXOIUMOCTH
UCTIOJIb30BAHUS JIOCTHKEHUH COBPEMEHHOW OHOJOTMHM M OMOTEXHOJIOTHH ISl palMoOHAIBHOTO
IIPUPOIOIIOJIB30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHble TI'eHeTHYeCKHe 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpEIIMBaHMe, CICTUICHHOE HACJIE0BaHUE, COCTABIATh CXeMbl MOHOTHOPHUIHOTO CKPEIMBAHUS
IUIs NIpEICKa3aHysl HacaeA0BaHUs IPU3HAKOB Yy OPraHU3MOB;

YMEHHUE BBIMOJHATE JIA0OpaTOpHbIE W MPAaKTUYECKUE paboOThl, COOMIONATh MpaBWiia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHUYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMALNIO OHOJOTHYECKOTO
COJIep’KaHHus, BKIIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHMSI M3 PA3JIMUYHBIX MCTOYHUKOB (CpEICTBa
MaccoBOil MH(OpPMAINK, HAyYHO-TIOMYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHUCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OMOJIOTUYECKYI0 HMH(POpPMAIMIO M3 HECKOJBKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmapar OUOJIOTHH.

[IpenmeTHble pe3ynabTaTbl OCBOeHHs ydyeOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHM O MECT€ M POJIM OMOJIOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKa Ul PelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAepKaHue OMOJIOTUYECKUX TEPMUHOB M MOHATUI: BUJ, TIOYJISIINA,
reHo(OoHJ, OBONIONMS, JBUXKYIIHE CUIbl  ((aKTOPBI) 3BOJIOIUHU, MPUCTIOCOOIECHHOCTD
OpraHu3MOB, BHJI000pa30BaHHE, SKOJOTUYECKHE (DAKTOpPHI, DSKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, pelyLIeHTHI, [IeTI TUTAaHUs, SIKOJIOTHUECKas MUpaMuia, OMOTeoIeHo3, bnocdepa;

YMEHHE WU3/aratb OHOJOrMuYeckhue TeopuH (dBoJfonoHHas teopusi Y. JlapBuHa,
CUHTETUYECKas TEOPUs SBOJIIOLINHN ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTtea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd u myrteil sBosonnu A. H. CeBeproBa, ydeHus O
o6uocdepe B. . BepHaackoro), onpenensars rpaHULbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIaJIeTh METOJaMH HAY4YHOTO IMO3HAHMS B OMOJIOTMU: HAONIOJCHHE W ONHCAHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUH, OpraHuM3alus W TPOBEACHHE OHOJOIMYECKOTO



OKCIIEPUMEHTA, BBIJIBUKCHHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIeTyeMbIMH
BEIMYUHAMH, OOBSCHEHHME TOJYYEHHBIX DPE3YyJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX IMOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JeJIaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIACTATH CYIIECTBEHHBIEC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOy, TPOIYIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOTEOLEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHONW  HM3MEHUMBOCTH, €CTECTBEHHOrO  0TOOpa,
BUJI000pa30BaHus], MPUCIIOCOOICHHOCTH OPraHU3MOB, JCWCTBHUS 3KOJOTMUYECKHX (PaKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHUH B SKOCHCTEMaX, aHTPOTIOT€HHBIX U3MEHEHHH
B DKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOT€OXMMHUYECKHX LHKIOB B
ouocdepe;

YMEHHE NMPUMEHSTh MOJYUYEeHHBIC 3HAHUS Ul OOBSCHEHUs OMOJIOTHMUYECKUX MPOIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTHYECKUX PEIICHUH B IIOBCEIHEBHOM KU3HU C IENIbI0 00eCTIeUeHHS
0€30MaCHOCTH CBOETO 3JI0POBbSI U 3I0POBbS OKPYKAIOUIMX JIIOJCH, COOMIONEHHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYKAIOLIEH NPUPOAHON cpele, MOHMMaHHE HEO0OXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Ouosiorun TSt panroHaIBEHOTO
MIPUPOIOTIONIE30BAHMS;

YMEHHUE pelIaTh 3JIEMEHTApHbIE OMOJIOTHYECKUE 33Ja4H, COCTaBIATH CXEMBI IEepeHoca
BEILIECTB U SHEPTUH B IKOCUCTEMAX (LIETH MUTAHUSA);

YMEHHUE BBIMOJHATE JIA0OpaTOpHbIE W MPAaKTUYECKUE pabOThl, COOMIONATh MpaBMiia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMALNIO OHOJOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO TCEBJOHAYYHbIE 3HAHUS W3 PAa3IMYHBIX MCTOYHHKOB (CPEICTBA
MaccoBoil MH(pOpMAIMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpuBaTh TIJIOOATbHbIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OMOJIOTHYECKYI0 HWH(POpPMAIMIO M3 HECKOJBKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJB30BaTh
MOHATUIHBIN anmnapar OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IIpakTnueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
! brosoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
9 K 1 bubmuorexa [JOK
MBBIC CHCTEMBL I HX Opramusatit https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XHWMHUUYECKUH COCTAB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
Bubnuoreka [JOK
4 IRHSHEASATEILHOCTE KIETKH 6 https://m.edso0.ru/7f41c292
5 Pa3MHoOkeHne u HANBUAYaTbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 HU3BMEHYUBOCTD 8 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
Bubnuoreka [JOK
8 Peseparioe Bpems ! https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NpOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Bubnuoreka [JOK
! IBOIMOLHOHHAA GHOTOTHS 9 1 https://m.edsoo.ru/7f41cc74
9 BO03HUKHOBEHME U PA3BUTHUE KU3HU Ha 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
Bubnuoreka [JOK
3 Opranu3MBl H OKpyKaIOlLas cpeaa > 1 https://m.edsoo.ru/7f41cc74
Bubnuoreka [JOK
4 Co00111eCTBa U DKOJIOTHUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
Bbubnuoreka [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5
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YUYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /Iloxg pex. [laceunuka
B.B., Akunonepnoe o6mectBo «M3narenberBo «lIpocBermienue
* buonorus, 11 xmacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rio A.M. u apyrue /Tlon pen.

[Taceunuka B.B., AkimonepHoe o6miectBo «M3narensctBo «IIpocBemmenuer»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmoreka [{IOKhttps://m.edsoo.ru/7f41¢c292
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