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INOACHUTEJIbBHAS 3AIINCKA

[Tpu paszpaboTke mporpamMMmbl MO OHOJOTUH TEOPETHUYECKYIO OCHOBY JJISI ONpEACTICHHS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JCH, COACp)KaHUs,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit @enepainuu, a TakxKe MOJIOKEHUS O crelu(puKe OUoIOrHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEACICHBl OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no 6uosoruu JaéT npeacTaBiIeHue o Helsix, 00 oluieil crparerun oOyueHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaroIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I0
paszenam W TeMaMm, PEKOMEHAYEMYIO IMOCIEIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTEIbHOIO IMpoIliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mnporpamMve mo OHWONOTMM Tak)Ke YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0yUarOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo Ouonorum (10—-11 kmaccel, 6a30BbI YpOBEHb) pEaIM30BaH MPHUHITUI
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruu, Oyaromaps dYeMy B HEW NpocMaTpUBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NpPEICTAaBICHUNA O 370pOBOM 0O0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npuponHoii cpene. IlosTomMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TaKKe
3HaHWUH O CTPOEHUU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU JUIS PEIICHUS TMPUKIATHBIX 33/1a4, B TOM YHCIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHaM3a BIMSHHUS XO3AWCTBEHHOW [EATENbHOCTH 4YelIOBEKa Ha COCTOSHUE MPHUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJIHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mpeanosaraet
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Bbuonoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHHs 3aHUMaeT BaxkHoe Mmecto. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOYyYalOIIMXCS NMPEACTABICHUH O HAy4yHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
¢dopMupoBanus (GYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 370pOBOr0 M 0Oe3omacHoro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonpmioe 3HaueHme OHONOTHS HMMEET TaKKe s pEHIeHUS BOCIHTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosoruu obecrieunBaeT YCIIOBHSI TUTSt hopmupoBaHUs WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazpaHHble MOI0XKEHUS O MpeAHa3HAYCHUU Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepxkanus yaeOHoro npeamera «bruosorus» Ha 6a30BOM YpPOBHE OCYILECTBIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU aesTesibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'yMaHU3AIUHA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpyKTypHpOBaHUE COJEp)KaHUS YYeOHOro Marepuaja B MporpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM TPUPOIBI, O €€ YpOBHEBOI OpraHu3alii U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa u MHOroodpasue OpraHHuecKOro MHUpPay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydyenust yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBIJIAJICHHE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHUN KCIOJIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctrxkenne 1end u3ydeHHsl ydeOHOro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYAlOIIMMHCS CHUCTEMBbl 3HAHUH O OHONOTHYECKUX TEOPHsX, YYCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHMHM, MHOTOO0OpPa3sMU M OCOOCHHOCTSIX MKHBBIX CHCTEM pa3HOTO YPOBHSI OpTraHHU3alllH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOy4arOIIUXCsl MO3HABATENBHBIX, MHTEIUIEKTYalIbHBIX U TBOPUYECKHX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAyYHBIX B3TJISAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE y oOyyaromuxcs OOmed KyabTyphl, (QYHKIHOHAIHHONH TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWU 3HAHHWH W OMBITA, MOJTYYECHHBIX NMPU U3YICHUH OMOJIOTHH;

dbopMupoBaHKEe y OOYyUYaIOIMIMXCS YMEHUN WLTIOCTPUPOBATh 3HAYEHUE OMOJOTHUYECKHX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW MPHUPO/IBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUU JUIS TIOBBIIICHUS YPOBHSI DKOJIOTUYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW M yYMEHHWH B TOBCEIHEBHOW JKWU3HU JUISI OLICHKU
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmero oopaszoanust «buosorus», nydaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

st u3ydenus: Ouosornu Ha 0a30BOM YPOBHE CPEIHETro OOIIero oOpa3oBaHUS OTBOJIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBs3b OHMOJIOTHMHM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTHMH
€CTECTBCHHBIMU HayKaMu, (Quiocodueid, 3TUKOW, 3CTETUKOW W mpaBoM. Ponbs Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTtopl TO3HAHUS KUBOM MPUPObI (HAOIIOCHHE, SKCIIEPUMEHT, ONKMCAaHUE, U3MEpPEHueE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmue! 1 cxeMbl: «MeTo/Ibl TO3HAHUS KUBON PUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

[Tpaktueckass padora Ne 1. «/cronb3oBaHue pa3iIMYHBIX METOJOB IPH H3YyYEHHUH
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeAMeT Hu3ydeHus Ouonoruu. OTIMYUE KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTeM U HX pa3HooOpasue. YpPOBHU OpraHu3alud OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIA,  MOMYJIALMOHHO-BHUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpaumMu:

Tabmuper 1 cxeMbl: «OCHOBHBIE MPU3HAKU KHU3HU», «YPOBHU OpraHU3allMU KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH COCTAB KIETKH. XUMUYECKUE AIEMEHTBI: MAKPOIJIEMEHThI, MUKPOJIEMEHTHI.
Bona 1 MuHepasibHbIE BELIECTBA.

OyHKIIUM BOABI M MHHEPAJTbHBIX BEIIECTB B KieTke. [lomnepikaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHne 0eiaxoB. AMUHOKUCIOTBI — MOHOMEpHI OenkoB. HesameHumMblie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornueckue Karanuzatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIM IEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  (QepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

YrieBonpl: MOHOCaxapuabl (TIIOK03a, pu003a U I€30KCHPH003a), AUcaxapusl (caxaposa,
JIaKTO3a) W TOJHcaxapuibl (Kpaxmal, TJIHMKOTeH, IeJUTio03a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlununaer:  TpurmMuepuabl, ¢dochoaunuabl, crepouabl. ['mapoduabHO-THAPOPOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucnotsl: JJHK u PHK. HykneoTuibl — MOHOMEpHI HYKJIEUHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. KnerouHas Teopus — mpuMmep B3aUMOJEHUCTBUS WUIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmMe NpU3HAKKU KIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunbel KJIETOK: JyKapuoTHueckas u mpokapuotuueckas. OCOOEHHOCTH CTPOCHHS
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TTUKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHounabl kinetku: II1C, anmapat ['onsmxu, muzocomsl. [lomyaBToOHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUYKHU, KIyTUKH. DYHKIIMU OPraHOUIOB KIIETKU. BritoueHus.

SAnpo — perynaropusiii neHTp kietku. CTpoeHue aapa: saepHas o00JI04Ka, Kapuoriazma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKUX OJIEMEHTOB B  HEXKHUBOW  MPUPOIE»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuner 1 cxemsl: «llepuognueckas TabnmuIla XMMHUYECKHUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOIBI», «brnocunTe3 Oenka», «CtpoeHue MoneKkyisl Oenkay, «CtpoeHne GpepmMenTay,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sIApa KIETKN», «Y TIAEBOABDY, «JIunuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHWE HJisi MPOBEACHHS HAOIIOICHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCcTUTENbHBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pa6ora Ne 1. «/3ydyeHne KaTadIUTHYECKON aKTUBHOCTH (EPMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass paGota Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pPACTEHHH, »XHBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

O6men BemiecTB, WM MeTabOIM3M. AccUMWISIIMS  (TJIACTHYECKHM OOMeH) |
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTa00In3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOdHBIA u TeTepoTpodHbId. Pomb depmeHTOB B 0OMEHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CperoBas u TeMHoBasg ¢a3bl (¢orocuHTe3a. Peakuumu QoTocuHTe3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepun. 3HAYCHUE XEMOCHHTE3a MJIs KU3HH Ha
3emie.

OHepreTuyecknii oOMEH B  KJeTKe. PacuieruieHue — BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl SJHEpreTnyeckoro ooMena. I'nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuunoro cuHTe3a. [enermueckas wunpopmamms u JIHK. Peanuzamus
reHeTu4YecKoi mHpopmanuu B KJIETKe. [ €eHETHYEeCKUH KOJ M €ro CBOWCTBA. TpaHCKPUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — BHpYychl. Hctopus oTkpeitus BupycoB (. H.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc uMmMyHOAepUIIMTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWINIHS, peBEpTaza W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer w cxembl: «Tunbsl  muTaHusy, «Mertabonu3am»,  «MUTOXOHIPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHKMOHUpOBaHWe TeHa», «CuHte3 Oenka», «l'eHeTnueckuii  Kom», «Bupycs»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: Moaenu-anmnkauu «Y apoenne JJHK u tpanckpuniusy», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1k, WM SKU3HEHHBIH nUKN kietku. MuTtepdaza m muto3. [Ipormeccsr,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHu3MOB.

Henenmne kierku — murto3. Craguu murtosa. [Iporecchl, mpoUCXOASIIME Ha Pa3HBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

®opMBl  pa3MHOXKEHHS OpPraHM3MOB: Oecrojioe U TojsioBoe. Buael  Gecmosioro
Pa3MHOKEHHUSI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BET€TATUBHOE pPAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Craguun menosza. Ilpomeccel, npoucxopsume Ha craausx Menosa. [loBenpenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mpoiiecc 00pa30BaHUS MOJOBBIX KIETOK y KUBOTHBIX. [10OBEIE jKeTe3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ul,
AllleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpHUOHAIBHOE pa3BUTHE (dMOpHOTEHE3).
Otanbl SMOPHOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIus,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n passuthe pacrennii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaAuU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBI Pa3MHOKEHUSI OPTaHU3MOBY, «/[BOIHOE OIUIOIOTBOpEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permukanus THK», «Muto3», «Menos», «IIpsmoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHMKpPOCKOI, MHUKpolpenaparsl «CrepMaTo30usl MIICKOMUTAIOIIEr Oy,
«linexnerka Miekonurawomero», «KapnoknHe3 B KiIeTKax KOpellka JyKa», MarHUTHas
MoJenb-ammnKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HaOmronenue MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopras pabora Ne 4. «M3ydeHwWe CTPOCHHS IOJIOBBIX KIIETOK HA TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuku. Mceropus pas3Butus reHeTukd. Ponb nurtosmoruum u
AMOpHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUI0JIOTUYECKUM, LUTOr€HETUUYECKUM, MOJIEKYISIpHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  Hacle[OBaHMsA  IPU3HAKOB, ycTaHoBieHHble [.  Menzaenem.
MonoruOpuaHO€e CKpelrBaHe. 3aKOH eIMHO-00pa3us THOPUIOB MTEPBOTO MOKoIeHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpelmuBaHUe. 3aKOH HE3aBUCUMOTO  HAcle[OBAaHHUSA  INPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEe CKpEIlBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruileHHoe HacienoBaHue mnpu3zHakoB. Pabora T. Moprana mno CHeENJIEeHHOMY
HacJe10BaHNIO T'eHOB. HapylieHue clueruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'enernka nosa. XpoOMOCOMHOE ONPEAENICHNE M0ja. AyTOCOMBI U IIOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. Bubl H3MEHUMBOCTH: HEHACHEACTBEHHAs U HacleACTBeHHas. Poib cpesibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYMBOCTH.

HacnenctBenHas, niM reHOTUNMYECKas, N3MEHYMBOCTh. KoMOMHATHUBHAS M3MEHUUBOCTD.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kraccu¢ukaiuss MyTaluii: TeHHblE, XpPOMOCOMHBbIE, IeHOMHbIe. YacTroTra



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbl T€HETHKH 4YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HAcJIEACTBEHHOM  IMpPelpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOe KOHCYJIbTHPOBAHME. 3HAYEHUE MEAUIMHCKOW I'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOoBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengnens, T. Mopran, I'. ne ®@pus, C. C. YerBepukon, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmunel 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHME M €r0 IIUTOTCHETUYECKask OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpumgHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmoneincTBre ajiesIbHbIX T€HOBY, «[ €HeTHYeCKue KapThl pACTEHUMN, KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTalnnoHHAsS
U3MEHYHBOCThY.

O6opynoBanue: Mojenu-anuMkanuu «MoHorubpuaHoe ckpemuBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpacKu Teia), repdapuit
«I"opox moceBHOW».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «/3ydeHue pe3ynbpTaTOB MOHOTUOPUIHOTO U TUTHOPHIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast padota Ne 6. «3yyeHne Moau(pUKAIIMOHHON W3MEHYHUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBO».

Jlaboparopnas pabora Ne 7. «AHamu3 MyTanuii y JApo30QMIBI Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M Ipolecc. 3apoXkACHHUE CENEeKIMU U AoMecTukanusa. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbBIE METOIBI CeNeKIUU. MaccOBBIi U WHAMBUAYAIbHBIN OTOOPHI B CENEKIIHH
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJy4YeHUE MOJUIUIONIOB. JOCTHXKEHHUS CElNeKUHMH PACTEHHH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oOTpaciib NPOU3BOACTBA. ['€HHas HWHXXEHEpHUs. OTalbl CO3JaHUsA
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKEHUE pacTeHuid. KiloHMpoBaHuE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmupel u cxembl: KapTta «LIeHTpbI MPOUCXOXKIEHUS M MHOr000pasus KyJIbTYPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounele KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHUE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKU IUIOJOB M KOPHEIUIONOB TUKHUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHDKEHHUSI CENEKLUMU PAacTeHUl W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHUS HBOJIIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpUS U €€
MeCTO B OHoJoruu. BiusHue 3BONIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBunerenbctBa 3BoJouuu. [laneoHTonmornyeckue: MOCIEAOBATEIBHOCTh TOSBICHUS
BUJIOB B MaJICOHTOJOTMYECKOHN JIETOIMCH, TIepexoanbie (hopMbl. buoreorpadudeckne: cxoICTBO
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA U Pa3IndMs 3MOPHUOHOB pPa3HBIX BHUIOB INO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHas Tteopust Y. [lapsuna. Ilpeamnocbulku BO3HUKHOBEHHUS JapBHHM3MA.
JIBIOKylMe CHibl  SBOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpenenéHHas W3MEHYMBOCTb, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopus 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxyme cuibl ((hakTopbl) SBOJIONMHM BHUIOB B IpuUpojie. MyTallMOHHBIA Mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpalus.

EcrectBeHHbIi 0TOOp — HampaBisooummii ¢axtop 3Bomounu. DopMbel €CTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3ynbTatr 3Boiitouuu. [Ipumepsl npucnocoOaeHui
y OpraHu3MoB. ApoMop(h03bl U UIN0-3AATI TALHH.

Bun u BumgooOpasoBanue. Kputepun Buga. OcHOBHbIE (GOPMBI BHI000pa30BaHMS:
reorpauyeckoe, 3K0JI0rH4ecKoe.



MaxkposBomonus. dopmbl dBomonMU:  QUIIETHYECKAs, UBEPIeHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoONMN.

[Ipoucxoxaenue oT HEeCIEeUUaATM3UPOBAHHBIX MPEAKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

[Toprpersr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl M cxembl: «Pa3BuTHe oOpraHuueckoro wmupa Ha 3emie», «3apOoJblLIH
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepauus», «JBwxxyiue cuiibl 3Bomronumny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKLUS HACEKOMBIX € pa3IM4YHbIMU TUIIAMH OKPAaCKH, Ha0Op IJI0J0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra wmmpa, KouleKuus «DOpMBI COXPAaHHOCTH HMCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabora Ne 2. «OnucaHue HPUCHOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHble MpeiCTaBICHUS O 3apOKJIE€HUU KU3HU. HaydHble rumnore3sl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3HM Ha 3emsie 1o d3pam H nepuosaM. Karapxeil. Apxeickas U
npotepo3oiickas 9pel. [laneos3oiickas spa u €€ TEpHOIbl: KEMOPUNCKHI, OPIOBUKCKHA,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJI€0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMara W TeoJorudeckux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKoro MMpa Kak OTpa)K€HHE HBOJOLHUU. OCHOBHBIE CHCTEMAaTHYECKHE
TPyl OPTaHU3MOB.

OBojronuMsl 4YejoBeKa. AHTpomoyiorus Kak Hayka. Pa3BuTue nmnpencraBieHHl 0
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3ndusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cwibl (dakTophl) aHTpomoreHe3a. HaciencTBeHHass W3MEHYMBOCTh |
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 *KU3HH, U3TOTOBJICHUE OPYAUM Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeETO0BEK yMEJblid,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, O00JIACTh PACHpPOCTpaHEHUsI, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHbIEC OOJBIINE pachl: €BPONEOHAHAs (EeBpa3uiickas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTaBUTENICH YEOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUSI.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmunel u cxembl: «Bo3aukHOBeHHEe CONHEYHON CHUCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeloBeKa», «JIpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

O6opynoBanue: wMymspku — «[Ipoucxoxkaenne denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepPTalblla, KPOMAaHbOHIIA), CICHKU WIM M300pakeHHs KaMEHHBIX OpYyIui
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTuueckast padota Ne 1. «M3ydyeHue uckomaembIX OCTATKOB PACTEHUI U >KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeuecKuil My3ei).

Tema 3. OpranusMsl U OKpYKaloIas cpeaa.

DKOJIOTHSl KaK HayKa. 3aJa4d H pas3lelbl dJKOJOTHH. METOasl SKOJOTUUYECKHX
MCCIIeI0BaHUHM. DKOJOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKa.

Cpenpl  oOuTaHus  OpraHMU3MOB:  BOJAHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHa,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue ¢akropsl. Knaccudukanus skojgornyeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKHUE M aHTPONIOTEHHBIE. J[eliCTBHE SKOJIOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (GakTOpbl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOIU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruojgoruveckre puTMbl.

buotnueckne  Qakroppl. Buasl  OMOTHMYECKHMX  B3aMMOJCHCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomnepamus, MyTyaau3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTepUCTUKH monyasuuu. OCHOBHBIE TIOKa3aTeIM TOMYJISIIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.



Tabmuupl n cxemsl: kapta «IIpupoanrsie 30Hb 3emimy, «Cpeapl OOUTaHUST OPTAaHU3MOBY,
«®Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHHUM U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToAacUéT MIOTHOCTH MONYJISAIMA Pa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo0OmecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranu3mMoB  —  Owoneno3.  CTpykTypbl  OuomeHos3a:  BHAOBasd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cuctembl (dkocuctembl). lloHaTtne 00 sKkocucTeMe H OHOreoLEeHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHThl AKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopot BemecTB M MOTOK SHEprud B dKocucreme. Tpoduyeckue (MUIEeBBIE) ypOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyIsiiusl, pazsutue. Cykieccus.

[TpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. DKOCHCTEMa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOosKocucTembl. buonoruueckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopa3noobpasue kak (GakTop ycroiumBocTH 3KocucTeM. CoxpaHeHHE OMOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnaiackoro o Ouocdepe. I'panuiipl, coctaB u CTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHUE B 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHOr€OXMMHMYECKHE ILMKIBI 3JEMEHTOB (yrjiepoja, as3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouochepe 3eMinn. AHTPONOreHHbIe H3MeHeHHsI B buocdepe. ['nodanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHMe IpUpOIbl U yenoBeyecTBa. CoxpaHeHue 6MopazHoo0pas3usi Kak OCHOBa
ycroifunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Terciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «[Iumessle nenu», «bruoneHnos: cocrtaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTanHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JEHCTBUS HA IPUPOIYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 6nocdeps», «O0mas cTtpykrypa ouochepsn», «Pacpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: Moenb-anmIuKanys « Tunuuneie 6MOIeH03bI», repbapuil «PacTuTensHble
coobmiecTBa», Koiekuuu «buoneHosy», «Bpeautenu BaKHEHIIMX CEIbCKOXO3HCTBEHHBIX



KyJIbTyp», repOapuu M KOJUICKIUM PAcTeHU M >KUBOTHBIX, NPHUHAUIEKAIME K pa3HbIM
HKOJIOTHUECKUM TpyInam oxHoro Buaa, Kpacunas kuura Poccuiickoit deneparyu, n3o0paxeHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.



I[TNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yyibTaTaM OCBOCHUS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB OCBOCHHA IPCAMCETA «buomxorusy BbIJICIICHBI
CIICYIOIAE COCTABISAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH U CAMOOIPEACIICHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pPE3YyIbTaTbl OCBOCHHA MNPEAMCTA «bunomorusy JOCTUTaKOTCA B C€IHUHCTBEC
yueOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMHU TOBEIECHUS M CIOCOOCTBYIOT MpPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMUTAHUA W CaMOPa3BUTHUA, PASBUTHA BHYTpeHHeﬁ Mmo3uuu JIMYHOCTH, MMATPpUOTU3MA,
YBa)XEGHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarolIen cpee.

JIngHOCTHEBIE PE3YIbTAaTbl OCBOCHHUA yT~IG6H01"O mnmpeamera «bunomorusy AOJDKHBI OTpaXaTb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HAIPaBIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCHMTAHMSA:

chOPpMUPOBAHHOCTh  TPAKIAAHCKOM TO3UIMUM OOYy4YaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, yBa)K€HHWE 3aKOHA H
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpHU CO3OaHHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrNYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OMpENENsITh COOCTBEHHYIO TMO3WIMI0O TI0 OTHONIICHUI0O K SBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX I[Gf/iCTBHSIX H€O6XOJII/IMOCTB KOHCTPYKTUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)IeI\/'I C pa3sHbIMH Y66)K,216HI/I$IMI/I, KYJIBTYPHBIMU LEHHOCTSIMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXJICHUH CITIOPHBIX BOMPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKOM TpakIaHCKON UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonauHONM, ropaocTH 3a CBOW Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K TMPUPOJHOMY HACIEIUI0 M NaMATHUKaM IPUPOJBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIICGHUE U Pa3BUTHUE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHast yOeKIEHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CUTYAlUIO0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSIM, CO3JAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIOUYasi 3CTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B PAa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE NPOSBISTH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnueckoro BocnIUTAHUA, (POPMHPOBAHUS  KYJLTYPbl 310POBbA U
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHHE U pealiu3allvs 3I0pOBOTO U 6e30macHOro oopasa KU3HH (3I0pOBOE MHUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH W OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTH TPaBWJI WMHIWBUIYaTbHOTO M KOJJICKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TMOCJIEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTPEOJEHHUS aJIKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHUE IIEHHOCTH MAaCcTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTh K aKTHBHOM JIEATEIILHOCTH TEXHOJOTHMUECKOU M COIMAIbHON HAINPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iauuHbIM cdepaM NpodecCHOHATbHOW AESITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHHH BCEi
KU3HU;

7) IKOJI0rH4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOUYHUKY XKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS AKOJOTUYECKOM KYIBTYPbl: MPHOOPETEHHE OMBbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIel Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh IIPUOOpPETAaEMbIE NIPU U3YUYEHUU OMOJOTHM 3HAHUS U YMEHHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJIEHUS B NMPHUPOJE, HANpPaBICHHBIX Ha COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIpUATHE ACUCTBUN, NMPUHOCAIIUX BpEI OKPY)KAIOIIEH NPUPOTHOU cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JNENCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE PA3BUTOrO SKOJIOTMYECKOI'O MBIIIJIEHUS, 3KOJOTMYECKOW KYJIbTYPBI, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpPakTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE A3BIKOBOM U YUTATEIBCKOM KyJIbTYpbl KaK CpEACTBA B3aUMOJCHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cnenu(UKy OMOJOrMHM KaK HAayKH, OCO3HaHUs €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa U O0O0IlecTBa, B IO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTUM Ul COBPEMEHHOW IMBHIM3ALMH: O0ECTeUeHUs
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOMCKA MyTEeH BbIXOA U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIyYEHHH OMOJIOTMYECKUX 3HAHWM B II€NAX MOBBILICHUs OOLIEH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

IIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMsS, MCIIOJNB3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTUYECKHUE 3HAHUS IS PELIeHUS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME I[CHHOCTH HAYYHOU NESITeTHbHOCTH, TOTOBHOCTh OCYHIECTBISTH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaThl OCBOEHUs ydeOHOro mpeamera «buosorus» BKIHOYAIOT:
3HaYMMble A8  (QOPMHUPOBAHUS MHUPOBO33PEHUSA OOYYaIOIMXCAd  MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHME, IPOILECC, CHCTeMa, HAayuHbIM (aKT, NMPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeloBaHUEe, HAOIIOJEHUE, U3MEPEHHUE, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHBIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHOW T'PAMOTHOCTH M COLMAIBHON KOMITETCHIUH OOYYaroIInuXCs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertarnpenMeTHbIe Pe3ylbTaThl OCBOCHHUS MPOTPAMMBI CpPEIHEr0 OOMIero 00pa3oBaHHS
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJHPOBATh M aKTyalU3UpOBaTh MpPOOJEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh TPH OCBOCHMM 3HAHUHW MNPUEMBI JIOTMYECKOTO MBIIIJICHHUs (aHaIn3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

ONpeAeNaTh LEIu AESITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUM HX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OWOJIOTUYECKUE TOHATHS Ul OOBSCHEHUS (AKTOB U SIBICHUH >KUBOU
HPUPOJIBI;

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTUBHbIC, JAEAYKTUBHbBIE, [0 aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

IPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJCTBA JAJISi MPEICTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIIICHUN B M3y4YaeMbIX OHMOJOTUYECKHX OOBEKTax, a TakKKe MPOTUBOPEUYHN pa3HOTro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIAH PeLICHUs MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINUXCA MaTepHaIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIBbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh W BBIIOJNHATH paboTy B YCJIOBUSX pEaTbHOrO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIQ/IETh HaBBIKAMH Y4eOHO-HCCIIE0BATEIbCKOM M MPOEKTHOM JEATENbHOCTH, HaBBIKAMH
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh pa3jMYHbIe BUIBl JIEATEIBHOCTU [0 MOJYUYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BJIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (HOPMYNIHUpPOBaTh COOCTBEHHBIE 3a/ladyll B 0Opa30BaTENbHON JEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3M W AKTyaJlU3UpOBaTh 3aJady, BBbIIBUTATb
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIN3UPOBATH MOJIYYEHHbIE B XO/I€ PEILICHUS 3aJa4l PE3YJIbTaThl, KPUTUUECKH OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN TOUCK TEepeHoca CPEelCTB U CIOCOOOB NEWUCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb NEPEHOCUTh 3HAaHUS B  I[IO3HABATEJIbHYI0 U  IMPAKTUYECKYI0  00JacTu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WJEU, Npe/ularaTb OPUTMHAJIBHBIE MOJXOAbl W PEIIEHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCSA B PA3NIMYHBIX HCTOYHUKAX HH(OpManuu (TeKcTe y4eOHOro mocoOwus,
HAy4YHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampochl M NPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKe U OTOOpe
Ouosornueckoi MHPpOpMaIK, HEOOXOIUMOM /17151 BEITIOJIHEHHS YIEOHBIX 3a/1a4;

IpUOOpETaTh OMBIT HUCMHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMANbHYIO (OpPMY NpPEICTaBICHUS OUOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIb30BaTh HAyUYHBIM S3BIK B KadeCTBE CpEACTBAa NpH padoTe ¢ OHOIOTUYECKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IeTh HaBBIKAMU pAaclO3HaBaHWs M 3alMThl MHGOpMalUU, HHPOPMAIIMOHHOMN
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) oOenmue:

OCYIIECTBIISITh KOMMYHHMKAIIMU BO BCeX c(epax >KU3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH MO3ULUN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);



pacro3HaBaTh HeBepOaJlbHbIE CpEACTBa OOIIEHHS, MOHMUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMM OOILIEHUS W B3aUMOJICHCTBUS, MOHUMATh HAMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHMSI C MCIIOJIIB30BAHMEM SI3BIKOBBIX
CPENCTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

NOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHIAMBHIYaIbHON pabOTHI MpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpaTh TEMATHKy M METOJIbl COBMECTHBIX ACMCTBHI C y4éTOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM J1€ATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAKAOTO YYaCTHHKA KOMAaHbI B OOIIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IMPOEKThI, OLEHUBATh WUJIEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPAaTErMUECKOE IIOBEJIEHUE B PpA3JIMYHBIX CUTYaLUSX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOIMYECKUE 3HAHUSA JUIS BBISBICHUS MpPOOJIEM M HX pEUIEHHS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHHUM IeNIeBble U CMBICIIOBbIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEICHUs MPOOJIEMbI C YUETOM MMEIOIINUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH PYIUIMU B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBONH 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HABbIKAMU MO3HABATEIbHOU pedIeKCHH KaK OCO3HAHUSl COBEpIIAeMbIX ACUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3yNIbTaTOB AEATEeIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHMs nporpammbl COO no 6uonorun Ha 0a30BOM ypOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEHCTBUII 1O OCBOGHMIO, HMHTEpIPETAllMd U MPeoOpa3soBaHMUIO 3HAHUM, BUIbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIE Pe3yNIbTaThl MPEICTABICHBI IO TOAaM 00 yUSHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHsS yueOHoro mnpenmera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MecTe M pOJM OUOJOIMM B CHUCTEME HAy4yHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PacKpbIBaTh COAEpKaHUE OMOJIOTHYECKUX TEPMMHOB M MOHATHUN: )KM3Hb, KIIETKa,
opraHusM, Merabonu3M (0OOMeH BeIeCTB M  MpEeBpalleHue HHEPruu), IoMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3JaraTb OMOJIOTMYECKHE TeopuM (KJIEeTOYHas, XpPOMOCOMHas, MYTal[MOHHas,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJIaMH HAay4YHOTO MO3HAaHUS B OMOJIOTWMU: HAOJIOJCHHE M ONHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHWE MOJYyYEHHBIX pEe3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX HOHSTHH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE IIPU3HAKU BUPYCOB, KJIIETOK IMPOKApUOT U DYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

yYMEHHE NPUMEHATh MOJy4YeHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTHYECKUX IPOLIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul palllOHAIBLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTAapHble TeHETUYECKHEe 3aJaud Ha MOHO- U JAUTHOpUIHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHME BBINNOJIHATH JIA0OpATOpPHBIE U MpaKTUYECKUE paboThl, cOOM0AaTh IpaBWia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh M HHTEPIPETHUPOBATH HHPOPMAIMIO OHOJIOrHMYECKOTO
COJIEp’KaHusl, BKIJIIOYAIOLIYI0 IICEBJAOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHbIE U YCTHBIE cooOueHus, 00001mas
Ouonornyeckyro HMHGOPMALKMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHble pe3ynabTaThl OCBOEHHsS ydeOHoro mpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE€ U POJM OMOJIOTUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAECpKaHUE OMOJIOrMUECKUX TEPMUHOB U MOHITHUI: BUJ, MOMYJISALMS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTAaHUs, SKOJOTrH4ecKasi mupamMuaa, OuoreoeHos, ouocdepa;

YMEHME WM3jaraTb Ouojormdyeckue Teopun (3BoitouuoHHas teopust Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u myteil sBomoruu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHME BJIaJ€Th METOJaMU HAY4YHOIO NO3HAHHWS B OMOJOTMU: HAOJIIOJEHHE U OINHCaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB W SIBICHUW, OpraHu3alus U MPOBEJCHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBLICIATh CYLUIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJOTHYECKMX OOBEKTOB: BHIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHE NPUMEHATH MOJy4YeHHbIE 3HAHUS ISl OOBSCHEHHS OHMOJIOIMUYECKUX IMPOLIECCOB U
SBJICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B MOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAIOLIEH NPUPOIHONW cpele, MOHMMaHHE HEO0OXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

yYMEHHE pelIaTh JJIEMEHTApHbIC OMOJIOTMYECKHE 3aJaul, COCTAaBISTH CXEMbI INEpeHOca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBINOJIHATH Ja0OpaTOpPHBIE W MPAaKTUYECKUEe pabOoThl, COOMIOAATh MpaBHia IPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYCCKH OICHHMBAaTh W HWHTEPIPETHPOBATh WHPOPMAIMIO OUOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3/aBaTh COOCTBEHHbIC IMCHbMEHHBIE M YCTHBIC COOOIIEHHS, 0000mas
Ouonornyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HMCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
1 buonorus kak Hayka. JKuBble CUCTEMBI U UX 5 05 bubnmnoreka HOK
OpraHu3arus ' https://m.edso0.ru/7f41c292
. bubnuoreka [{OK
1
2 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 6 1 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
1
3 IKHSHEACATEIRHOCTE KICTKH o https://m.edsoo.ru/7f41c292
4 Pa3smHOXkeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 9 1 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
6 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHUHI https://m.edsoo.ru/7f41¢c292
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1
1 IBOMOLKOHHAS GrOOTHA 10 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 4 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 IBOIFOILA HeNoBeKa > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 15 https://m.edsoo.ru/7fA1ecT4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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