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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJOTHH TEOPETHYECKYI0 OCHOBY ISt
ompeesieHUs] TOAX00B K (OPMHPOBAHUIO COJACpPKAHUS YYeOHOTO TpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHble TmonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIeil, coJepkKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXEHUS 00 OOIIUX TENSIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSSHHE CHCTEMBI CPEIHETrO
obmero oopazoBanus B Poccuiickoit deneparinu, a TAKKE MOJIOKEHUS O CTIenPUKe
Ouonoruu, €€ 3HAYEHWHU B TO3HAHUM IKUBOM TMPUPOIBI U OOECreyeHUn
CYILIECTBOBAHMS 4YesoBeuecKoro obuiecTBa. COINIaCHO HAa3BAaHHBIM MOJIOKEHUSIM,
oTIpe/IeTICHbI OCHOBHBIE (DYHKITUU TIPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma mo Guosioruu 1aét MpeaCcTaBICHHE O TeNsIX, 00 00Iel cTpareruu
00y4eHUs1, BOCIUTAHUS U pa3BUTHSA 00YUaIOIIUXCS CPECTBAMU YUYEOHOTO IIpeIMeTa
«buonorusy, onpenenser 00s13aTeIbHOE MPEIMETHOE COJIEP)KAHUE, €T0 CTPYKTYPY,
pacrmpejielieHde MO paszfeliaM U TeMaM, PEKOMEHAYEMYIO MOCJIeN0BATEIbHOCTD
W3Yy4YeHUsS] YIeOHOTO MaTepralia ¢ y4éTOM MEKIPEAMETHBIX U BHYTPUNIPEIMETHBIX
CBSI3€H, JIOTUKH O0Opa30BaTENBHOTO TIPOIIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJarImXxcs.

B nporpamme o 61oa0run TakKe yUuThIBAIOTCS TPEOOBAHUS K INITAHUPYEMBIM
JUYHOCTHBIM, METaNpEAMETHBIM W TPEIMETHBIM pe3yjbTaTaM OOydYeHHs B
dbopmupoBaHUU OCHOBHBIX BHJIOB y4e0HO-TI03HABATEIHLHOM
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOMIMXCS TI0 OCBOCHHIO COICPKAHUS
OHOJOTMYECKOr0 00pa30BaHUsI.

B nporpamme no 6uosoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaan30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHHM Ouojoruu, Ojarojmaps 4deMy B HeH
MPOCMATPUBACTCS HAMPABICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3AaHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTALIUNA JTUYHOCTH, SKOJIOTUYECKOr0 MBIIUICHHUS, IPEICTABICHUNA O 3I0pPOBOM
o0Opa3e XKU3HU U OEPEeKHBIM OTHOILIEHHWEM K OKpYXalollled MPUPOIHON cpele.
[ToaToMy Hapsmy ¢ W3ydeHHEM OOIIEeOHMOIOTHYECKUX TEOPUN, a TAaK)Ke 3HAHUU O
CTPOCHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYINTHOCTH OCHOBHBIX MPOTEKAIOITNX B
HUX MPOILIECCOB B MPOrpaMme Mo OUOJIOTUHU YAEICHO BHUMAHUE UCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUHM B MMOBCEIHEBHOM JKU3HU JUJISl pEUICHUS MPUKIIAJIHBIX 3324, B
TOM 4YHCJIE: TMPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JICBAaHWI 4YEIOBEKA, MEINKO-
T€HETUYECKOTO KOHCYIbTUPOBAHMS, 000CHOBAHUS YKOJIOTHIECKH TIeJIeCO00Pa3HOTO
MIOBEJCHUS B OKPYXKAIOUIEW NPUPOJHON Cpelie, aHaln3a BIUSHHS XO35MCTBEHHOU
NESATEIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHMS K MPUKIAJHON HAMpPaBIEHHOCTH Y4YeOHOro mpenMeTra
«buonorusy MpoOANKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHMS YCIIOBHIA IS PEIICHUS



OJTHOW M3 aKTyaJbHBIX 33/1a4 IIKOJEHOTO OMOJIOTHYECKOrO 00pa3oBaHMs, KOTOPas
npeznoiaraer (GopMUpOBaHHE y OOYUYAIOUIMXCS CIIOCOOHOCTH aAanTUPOBATHCS K
U3MEHEHHUSIM AMHAMUYHO Pa3BHUBAIOILIETOCS COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHHE y OOYYAIOUIMXCA TMPEACTABICHUN O
HAY4YHOH KapTHHE MHpa, paclIupseT U 0000IaeT 3HaHUS O KUBOW mIpupone, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHS  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOW  TPUPOABI,  (HOPMHUPOBAHHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HH, YKOJIOTHYECKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIIEHUS K )KHBOU MPHPOJIE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe IS PEIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOMIMX  337ad  CpeJHero  oOmero  oOpa3oBaHUs,  COIHATU3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT yCaoBHs A (POPMUPOBAHUS
MHTEJUIEKTYyallbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(OPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJNbTYphl, CIIOCOOCTBYET HMHTETrpaluyd OWOJIOTUYECKUX 3HAHUU C
NPEICTaBICHUSAMHU U3 IPYTUX yU4EOHBIX MPEAMETOB, B YACTHOCTH, PU3UKU, XUMUHU U
reorpadun. Ha3BaHHBIE MOJIOKEHUS O MpeIHA3HAYEHUH YYEOHOTO IpeaMeTa
«buonorus» cocraBuiIM OCHOBY ISl ONpEACNEHHs] IMOIXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COAEp)KaHUs, IPEICTaBIEHHOTO0 B TMpOrpamMMme IO
OHOJIOTHUH.

Ot6op conepxanust yueOHOro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TO3HUIUH KyJIbTYpOCOOOPA3HOTO IOAXO0JA, B COOTBETCTBUH C
KOTOPBIM OOy4arommecs: TOJKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUYUMBIC IS
dopmupoBaHus 0OUIeH KyJIbTYpbl, ONpEICNSAIONINE aJeKBATHOE IOBEICHHE
YeJIOBeKa B OKpY’KaIOUIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HH M TIPAKTUYECKON aesitenbHOoCcTH. OCco00€ MECTO B ATOW CHCTEME 3HAHWM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CITY’)KaT OCHOBOU JJ1s1 (HOPMUPOBAHHUS
NpPEICTaBICHUA O COBPEMEHHOW eCTECTBEHHO-HAYYHOH KapTUHE MHpa H
[ICHHOCTHBIX ~ OpPHEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHU3aIHH
OHOJOTUYECKOr0 00pa30BaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHHsI Y4eOHOrO MaTepuayiia B MPOrpamMMme II0
OHMOJIOTUU OCYIIECTBIEHO € Y4YETOM NPUOPUTETHOTO 3HAYCHUS 3HAHWHA 00
OTIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHM3aluu U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJICHBI CJICAYIONINE COJlepKaTebHble TUHNH: «brojorus kak Hayka. MeTobl
HAy4YHOTO Mo3HaHWs», «KieTka kak Owonormyeckas cucreMay, «OpraHm3m Kak
Ononornveckas cucrema», «CucremMa W MHOrooOpasue OpPraHUYeCKOTO MHPa,
«DBOJIONHMS KUBOU TPUPOABD, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTHY.



[enp m3yuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra U MNpuoOpeTeHrue YyMEHU
WCITOJIB30BaTh ATU 3HAHWS IS TPAMOTHBIX JCHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JoctikeHue 1enu u3ydeHus ydeOHoro mpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOEHHE OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUpA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AILIMM, BBIAAIOLIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IVISII0OB, UJEH U TOJAXOJOB K M3YUYEHUIO >KUBBIX CHUCTEM
Pa3HOIr0 YpPOBHS OpraHU3allUu;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPO/Ibl HA OCHOBAHUU 3HAHUM U ONBITA, OJYUYEHHBIX TPU U3yUYEHUU
OHOJIOTHH,

dopMupoBaHre y OOYYAIOIIMUXCS YMEHHH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTHMYECKUX 3HAHUM B MPAKTUYECKOW JAEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOMU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IpY MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IIEHHOCTH OWOJOTMYECKHX 3HAHUW Ji TOBBIMICHHUS YPOBHS
HKOJIOTHYECKOMN KYJIbTYpPBI, 1J1s1 POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JJIsI
OIICHKH TOCJIEACTBUI CBOEH JEsATENHHOCTH 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME U COONIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI OOs3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB IMpeaMeTHOM 06nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist m3ydennsi 6uoaoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBoaUTCs 68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca
(1 yac B HeneMO).



COJEPXAHUE OBYUYEHUA
10 KITIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb 6uonoruu B popMupoBaHUN COBPEMEHHON HAYyYHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Mertoabl MO3HAHUS KUBOM MPUPOIBI (HAOIIOIEHNE, SKCIIEPUMEHT, OMUCAaHUE,
U3MepeHue, Kiaccuukalus, MOACIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOJIBI.

JlabopaTopHble U npakTHYecKHe padoThI:

[Tpaktnueckass pabora Ne 1. «Mcmonb3oBaHue pa3nUYHBIX METOAOB MpPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIHs.

JXusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ononoruu. Otinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MIX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJICKYJIAPHbIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISUIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKHUH ), OMOChEpHBIi.

JdemoHncTpanun:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OPTaHHU3AIUU
YKUBOW MPUPOIBI».

Oo6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B KkieTke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMAHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphI O€IKOBOW MOJIeKYJbl (TIepBUYHAS, BTOpUYHAS, TpPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonornuyeckue
GbyHKIIUU OEKOB.



depmeHTbl — OMoJIoTUYeCKHe KaTaiu3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIMI
HeHTp, cyOctpaTHas cnenuduyHocTh. Kodepmentsl. Butamunbl. OTinuus
(GbepMEHTOB OT HEOPTraHUYECKUX KaTau3aTOPOB.

VYrneBoabl: MOHOCaxapuIsl (TIII0K03a, pr003a 1 1e30KCupr003a), Aucaxapu/ bl
(caxapo3a, JlakTo3a) M ToJHMcaxapuiibl (Kpaxmaj, T[JUKOTeH, UEeJUII003a).
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, ¢Gocdonunuasl, crepounsl. [mapodunsHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumu sunuaoB. CpaBHEHHE
YTIEBOOB, OCTTKOB U JIMMHUI0B KaK UCTOYHUKOB YHEPTHUHU.

Hyxkneunoseie xucmore: JIHK wn PHK. Hykmeornasr — moHOMEpHI
HyKJIenHOBBIX KUCTI0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dynknuun PHK.
Buaet PHK. AT®: ctpoenue u GyHKIUN.

[{utonorus — Hayka o kietke. Kiierounas reopust — npumep B3aMMOAECHCTBHS
ujei 1 PakToB B HAYYHOM MMO3HAHUH. MeTObI N3yUeHUS KIICTKH.

Krnerka kak nenoctHas xkuBas cucrema. OO01e npusHaky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Mozekynbl JIHK kak reneruueckuil ammapar, cucrema
cuHTe3a Oernka.

Tumsl KIETOK: »yKapuoTHuYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOEHHS MpokKapuoTHueckor kieTku. Kierounas crtenka Oakrepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JKMUBOTHOM U
IpUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TITUKOKAIUKC, UX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{utomnnazma u eé
opranounbl. OmHoMeMOpaHHbie opraHouabl kieTku: JIIC, ammapar I'onbmxw,
au30coMBl.  [10yaBTOHOMHBIE OpPraHOWIbl KIIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUH W Tactua. Bunbl mactun. HememOpanHbie
OpTraHOWBl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA IIEHTP, ICHTPUOIHN, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHouI0B KJIETKU. BritoueHus.

SAnpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: siepHas 000J0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel: «Pacnipenenenne XuMHUECKUX 3JIEMEHTOB B HEKHUBOW TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuogmdeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbI BOJIb», «brocnuTes 6enka», « CTpoeHne MOJICKYJTbI OeTKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibt



ATDy», «CtpoeHre 3yKapuOTUUYECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTEIbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb», «JIMnuas».

OOopynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyAOBaHHME MJisi MPOBEACHUS
HAONIOCHUM, W3MEPEHHM, OSKCIEPUMEHTOB, MHUKPOIpEnapaThl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTalIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlas3bl).

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHHE».

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadoM3M. ACCUMUIIAIMS (TUTACTHYECKUT OOMEH) U
JUCCUMUJISIUA (PHEPreTUUecKuii OOMeH) — JIB€ CTOpPOHBI €IMHOro IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTpO(HBIN U TeTepoTpodHbIi. Ponb dhepmeHTOB B
0OMEHE BEIIECTB M MPEBPAIICHIUN YHEPTUH B KIIETKE.

®ortocunte3. CperoBas W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUeHHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emsie. BausiHue ycioBuii cpenbl Ha (JOTOCHMHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCUHTE3UPYIONe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJI€.

DHepreTudyeckuii oOMeH B KIleTKe. PaciiemieHue BelIecTB, BBbIJIEIECHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTAIbl JHEPTETUIECKOTO oOMeHa. [ mukonms.
Bpoxenne u ero Buubl. KuCIOpOIHOE OKHCIEHHE, WJIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe dochopunupoanue. IGhHEKTUBHOCTh YHEPTETUIECKOT0 OOMEHa.

Peakuyu wmatpuuHoro cuHTe3a. ['eHetudeckas wuHdopmamms u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HETWYECKUM KOJ M €ro
cBoiictBa. Tpauckpunims — Matpuunblii cuate3 PHK. Tpancusmus — 6uocunres
Ooenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHUCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexnetounsle ¢hopmbl )Ku3HU — BUpYychl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepunodarn. bomesnn pacTteHmid, >KMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyautens CIIM/a.



OOpatHast ~ TpaHCKpuILUs, peBepraza ©  uHTerpaza. llpodunakrrka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpanuu:

[Toptpetsr: H. K. Konsnos, /I. . Banosckui, K. A. Tumups3zes.

Tabmuubr u cxemsl: «Tunbl nuTanusy, «Merabomnzmy, «MuUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«CtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1uka Bupyca CIIM/a,
oaktepuodaray, «Pemmmkarms JTHK.

Oo6opynoBanue: monenu-anmuukamuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KietouHnplii 1UKI, WX S>KU3HEHHBIM 1MWK KieTku. MHTepdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Pernmkanus — peaknus MaTPUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTION THBIN M TalJIOMJIHBIM  XPOMOCOMHBIE Ha0OPHI. Xpomatuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHMS M  WHIMBUAYAJIbHOTO  Pa3BUTHUSA
OPTaHU3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpouecchl, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJOTUYECKUI CMBICIT MUTO34.

[Iporpammupyemast rubesb KJIETKU — arnomTo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: 0€CIioioe U MmosioBoe. Bumbl 6ecmosnoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHme, BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KIIOHMPOBAHUE
OpraHu3MOB, €0 3HAYCHHE JJI CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguun meriosa. IIpoueccel, Mpoucxoasiiue Ha CTaausX Meio3a.
[loBenenne xpomocoM B Menose. Kpoccunrosep. buonormueckuii cMmbICl H
3HaYCHUE MeNo3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie *kejne3bl: CEeMEHHUKU U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIETOK — TameT (CrnepMaro30ujl, SIMIEKIIeTKa) — CIepPMAaTOreHe3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OTuiog0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyssiius, opraHorere3. [loctaomOpuoHanmbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TpsMOe, HempsiMoe (JTUYMHOYHOE). BrusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUsA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdemoHncTpanun:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHuii», «Jlenenue kieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«CtpoeHue xpomocombly, «Kierounbrii nukmy», «Pemmukamus JJTHK», «Murtos»,
«Menosy», «Ilpsmoe u HenpsaMoe pa3Butue», «l'amMmerorenes y MIeKONMUTAKOMNX U
4enoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3A.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CnepmaTo30u bl
MJICKOITATAIOLIETOY, «SMIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MAarHUTHAas MOJEJb-alIuIiMKanus «/leieHue KIeTKkn», MOJIEIb
JHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadoThI:

JlabopatopHas pabora Ne 3. «HabGmiomenwe MHTO3a B KIETKaX KOHYHMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMIPENApaTax».

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMAPATAX).

Tema 6. HacsieAcCTBEHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUkH. Poiap nuronoruu
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKiIam poCCHMICKHX M 3apyO0eHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeEToapl TeHeTUKH (THOPUI0IOTHUYECKH,
UTOTEHETUYECKUM, MOJEKYJISIpHO-reHeTHuecKuii). (OCHOBHBIE TI'€HETUYECKHE
NoHATUS. ['eHeTHUecKas CHMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpumaHoe CKpelmmBaHue. 3aKOH €IMHO-00pasusi THOPUIOB TEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH PACIICIIEHUS TPU3HAKOB. [ nnore3a
quCTOTHI raMeT. [1oJTHOE M HeMmoTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclleJ0BaHUs
npu3HakoB.  l[UTOreHeTHYeCKME  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHrne aHaAIU3UPYIONIETO CKPEIIUBAHUS
JUTs1 OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CuerieHHO€e HacleoBaHue npusHakoB. Pabora T. MopraHna no ciierieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyIeHne clenienns reHoB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUECKnEe KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeAcseHUE Mmoia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHeie opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

M3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HW3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON W3MEHUYMBOCTU. BapualimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M Kaue€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHNBOCTH.

HacnencrBennasi, wiM TEHOTHNHYECKas, W3MEHYUBOCTb. KoMOMHATHBHAS
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
U3MeHUYMBOCTU. MyTanmoHHas u3MeH4nBOCTh. Kitaccudukaius myTaiuii: reHHbIe,
XpPOMOCOMHbIE, FTeHOMHBIE. HacToTa ¥ MpUuKrHbI MyTaluid. MyTareHHbie (aKkTOpBhI.
3aKOH TOMOJIOTMYECKUX PSAI0B B HacieacTBeHHOW n3menunBocty H. . BaBuiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YyeJIOBEKA: reHeaJornuecKui, OJIM3HEIOBBIN, IUTOT€HETUYECKUH, OMOXUMHUYECKHI,
MOJIEKYISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpeIeIICHHUE reHOTHUIA!
IIOJJTHOTEHOMHOE€ CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[MI1P-ananu3a. HacnenctBennble 3a0ojieBaHMsS 4YeEIOBEKAa: TI'CHHBIE OOJIC3HH,
OOJIE3HH C HACJEACTBEHHOM MPEenpacnoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHIBI
3I0pOBOT0 00pasa >KM3HH, TUArHOCTUKU, MPO(PUIAKTUKY U JICUCHHS T€HETUIECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYIbTHpPOBaHHE. 3HAYCHHE MEAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUH TeHETUYECKUX 3a00IeBaHHI YeIOBEKA.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxkos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmu1s! u cxembl: « MOHOTUOPHTHOE CKPEIIMBAHNE U €70 IUTOTEHETHYECKast
OCHOBa», «3aKOH PaCLICIICHUS U €r0 HUTON€HETUYECKask OCHOBa», «3aKOH YUCTOTBI
rameT, «/Iurubpuanoe ckpemmrbanue», «L{lurosornyeckre 0CHOBbI AUTUOPUIHOTO
CKpeluBanusay, «Menosy», « B3auMoaecTBre aJuIesIbHbIX T€HOB), «l eHeTnuecKue
KapThl PAaCTEHMi, )KUBOTHBIX U 4YeJIOBEKa», «['eHeTHka mojay, «3aKOHOMEPHOCTH
HACJICOBAaHUs, CLEIUIEHHOTO C IOJIOM», «KapHOTHIIBI 4eloBeKa W KHUBOTHBIX»,
«Bugbl u3meHunBoCTH», «MoaudukanmoHHas M3MEHUMBOCThY», «HacnegoBanue
pesyc-hakTopay, «I'eHeTnka rpynn KpoBu», «MyTalluOHHAs U3MEHYHBOCTDH.

ObopynoBanue: MoOJEIH-aNIUIMKAMN  «MOHOTHOPUIHOE CKpPEIIUBAHUE,
«Hemonnoe nomunupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpécr
XPOMOCOMY», MUKPOCKOT ¥ MUKpoTtipenapart «J{po3oduia» (Hopma, MyTauu (OpMbl
KPBUIbEB U OKPACKHU Tefia), repoapuit «I'opoxX MmoceBHO.



JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlabopaTtopHas pabota Ne 5. «3ydenue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnas paborta Ne 6. «3yueHne MoauUKAITMOHHOW W3MEHYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexkuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYyenue H. U. BaBuiosa o 1ieHTpax mpoucxoxAeHUsI 1 MHOT0O0pa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl TPOUCX0KIEHNS JOMAIIHUX )KUBOTHBIX. COpT, MOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. bim3kopoacTBEeHHOE
ckpeuuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanéunas rubpuanszanus u e€ ycnexu. MickyccTBeHHBIN MyTareHes U nojryueHue
NOJIATUTONIOB. JIOCTHIKEHNS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonoOrus Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. KierouHas
uHxeHepus. Kinerounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okosnoruueckue U dtudyeckue  npodmempl. MO —  reHetmuecku
MO (PULIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHOB.

Tabnuiel u cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS W MHOTr000pasus
KYJBTYPHBIX pacTeHuit», «Iloposbl TOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzamus», «Padotel akagemuka M. ©. BanoBay,
«Ilomumnounus», «OO0beKTH OuoTexHonoruny, «Kierounsie KyabTypel U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHUEe U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCKOX03IUCTBEHHBIE PACTEHUS.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIMU PACTEHUU W
JKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHLIMIO, IJIEMEHHYO bepmy,



COPTOUCHBITATENIbHBI  y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkM BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OHMonoruu. BrnusiHue 3BOJIOMUMOHHON TEOpUH HA pPa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBoMONUU. [laneoHToNOrHYecKue: MOCIEI0BATEIbHOCTD
NOSIBJICHHST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJOB
NM03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPraHU3MOB.

OpomonronHas Tteopusi Y. Jlapeuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMpEAEIEHHAsT WU3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

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

MukposBomonus. [Tonynsinus kak equHUIA BUJA U BOJIIOLIMH.

JBrokymue cuiibl (paxTopbl) 3BOJIOLUKU BUAOB B Ipupoae. MyTalmoHHBIN
IpoLEecC M KOMOMHATHBHAS W3MEHUYMBOCTH. llomMynsnnoHHBIE BOJHBI U Apeid
reHoB. M3omsiius 1 Murpanus.

EcrectBennblii oTOOp — HampaBisoomui  (HakTop SBOMIOIUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco61eHHOCTh OpPraHU3MOB Kak pe3yjibTaT 3Bojtouuu. [Ipumepst
PUCTIOCOOICHUN Y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTALUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (OPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOI0rH4eCcKoe.

MakposBomonusi.  PopMbl  3BOIOUMU:  QuUiIeTHUYECKasi, JAUBEPreHTHasd,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxeHne OT HeCleUHAIN3UPOBAHHBIX NpenkoB. lIporpeccupyronias
crenuanu3anys. AJanTuBHAS pagualys.

JdemoHcTpanuu:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
Bap, 3. I'ekkenb, . Mromiep, A. H. Ceepuios.



Tabnuibl u cxembl: «Pa3zBuTre oprannueckoro Mupa Ha 3emie», «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo06pa3ue COpTOB pacTeHHII»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsumum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sy, «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmKkymne cuibl 3Bosronum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000OPA3OBAHHE).

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
HA0Op TUIOAOB M ceMsiH, Kosutekuus «lIpumepbl 3aluMTHBIX MPHUCTIOCOOICHHUMN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABIEHUS IBOJIIOIUNY, 00BbEMHAS MOJEINb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOUYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «Dopmbl COXPaHHOCTH
VCKONAEMBbIX JKMBOTHBIX M pacTeHuin», wonenb ammmkanus «llepexpécr
XpOMOCOMY, BIaXxHbIe IpenapaThl «PazButue Hacekomoroy, «Pazputue asarymkuny,
MuKkponpenapar «/Ipozoduna» (Hopma, MmyTanuu GopMbI KPbUIbEB U OKPACKH TENA).

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocodIeHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.Ie.

JlonaydHble TpEACTABICHHMS O 3apOKACHUM >KW3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMus. XHUMHUYECKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW IBOMOLNY. HauanpHbIe 3Tanbl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IIPOTOKJETKHU. lIepBble KIETKM M MX 3BOJIIOLHA.
@opMHUpPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButune xu3zHu Ha 3emie no spaMm u nepuonaMm. Kartapxeil. Apxelckas u
npoTepo3oiickas dphl. Ilanmeosoiickas 3pa u €€ TepuoaAbl: KEeMOPHUICKUM,
OPJAOBUKCKUH, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOU.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MNaJICOrC€HOBBIA, HEOTCHOBBI,
AHTPOIOTEHOBBIN.

XapakTepucTuKa KJIMMaTa W IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
3BOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd u
KUBOTHBIX. [[0siBIIEHME, pacBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.



CucremMa OpPraHM4YecKOrO0 MHpa Kak OTpakeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoactBa u
pasnuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIOBEKaA.

JBrkymue cuibl ((pakTopbl) anTpornoreHesa. HacneacteeHHass “3BMEHUUBOCTD
U ecTecTBeHHbIH 0TOOp. OOIIecTBEeHHBIH 00pa3 KU3HU, U3TOTOBJIICHHE OPYIUN
TPYJa, MBILLIJIEHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxonmdammi, YenoBek HeaHAaepTaIbCKuM, Yenoek
pasyMHbIii. Haxonku uCKoIaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacThb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

YenoBeueckne pacbl. OcCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacuszma.

JdemoHncTpanun:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHMEe CoJIHEUHOM cucTeMbl», «Pa3BuTue
opraHudyeckoro mupa», «PactutenbHas kineTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHass CHUCTEMa OPraHWYECKOIO0 MUpPAy,
«CpaBHEHHE AaHATOMHYECKHX YE€pT CTPOCHUSA YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3psin», «OCHOBHbIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHEe pachy.

O6opynoBanne:  mymsiku — «lIpoucxoxknenue — demoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIIU
U300pKEHHSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesoBeKa (KaMHU-YOIMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJJICKIUSX).

OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBEAUYECKUI My3€).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.



DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeToIbl SKOJOTUYECKHUX
UCCJIeI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOpPTaHU3MEHHas!.

Okonoruueckue ¢akropel. Kraccuduxamuss skonornyeckux (HakTopos:
abnotnyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTmsl.

buotnueckue paktopsl. Buapl OMOTHYECKUX B3aUMOECHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOKM03 U ero (opmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIECOHUUYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHne OMOTHMYECKHX B3aUMOJICHCTBUI MJI1 CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonysanur. (OCHOBHbIE TMOKa3aTenu
NOMYJISIUNA: YHCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
murpanus. JJnHaMuka YMCIEHHOCTH TOMYJISLHUU U €€ PeryJsiusl.

JdemoHncTpanun:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuany, «Cpeasl oOUTaHUS
opranu3mMoB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISINKU UHPY30puu-TyPenbku», «[lumeBsie nemnmy.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTEHUM U3
Pa3HbIX MECT OOUTaAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTU MOMYJSLUUNA pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ IKOJI0rHYECKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEeHHAs, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »3KocucTeMe U
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (mumieBsie) ypoBHHU 3kocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE
MoKa3aTelid KOCUCTEMbI: OuoMacca, MPOAYKIHUsA. IKOJOTUYECKUE MUPAMUJIbIL:



NPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBAa SKOCHCTEM: YCTOWYMBOCTb,
camoperysius, pazsutue. Cykueccus.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPyKTypa
onoceprr. KuBoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omocdepnl Kak
r00aJbHOM BKOCHCTeMBbl. J(MHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIEMBI.

CocyiiecTBoBaHM€e MPUPOJIBI U yesoBeuecTBa. CoxpaHeHrne OuopazHooOpasus
KaK OCHOBa ycToiumBocTH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIIPABICHUS
IPUPOJIHBIMH PECYPCAMH U UX UCIHOJb30BaHue. JlocTkeHuss OMOIOTUN U OXpaHa
IPUPOBIL.

JdemoHncTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «Ilumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmectBay, «llemn nuTanusa», «IKOJOTHYECKass MHPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE BO3JICUCTBUS Ha IPUPOAY», « BakHENIIINE HCTOUYHHUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX Bo1», «IlouBa — BakHelIIass cocTaBistomias Ouocgepo»,
«Dakropel  nmerpamanuu  nouB», «llapHukoBeii  3ddexT»,  «DaKTOPHI
paIrMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenue >ku3HHM B Ouochepe», «O30HOBBIM dKpaH Ouochepsl»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

OobopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3bI», TepOapuit
«PacTtutenbHble coo0IIeCTBaY, KoK «buorieHos3y, «Bpeaurenu BakHEHIIMX
CEeJIbCKOXO3SIUCTBEHHBIX KYJIbTYpP», FepOapuu U KOJJIEKIIMU PACTEHUHN U )KUBOTHBIX,
IpUHAJJISKAIINE K PA3HBIM YKOJIOTUYECKUM TPYIIIiaM OJHOTo Bua, KpacHas kaura
Poccuiickoit ®epepanuu, H300paKEHUS OXPAaHSIEMbIX BHJIOB pPAacCTEHUN W
KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacho ®I'OC COO, ycraHaBIMBalOTCSA TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMSI  OOy4aroUMMHUCA MPOrpaMM  CpeIHEro oOmEero o0Opa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType NMYHOCTHBIX pPE3yIbTATOB OCBOEHHUs Mpenmera «buomorus»
BBIICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
IPAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
W CaMOOINPENCNICHUI0, HaJu4he MOTHUBAlMK K OOY4YEHUIO  OHOJIOTHH,
IIEeJICHATIPABIICHHOS Pa3BUTHE BHYTPEHHHMX YOEKICHUU JWYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMONOTHYECKOTO  00pa3oBaHUs, HAIMYHUE OSKOJOTHMYECKOTO IIPAaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS IpeaMeTa «bHOJOTHs JOCTUTaloTCs B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAaAULUUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEW [MO3UUMU JMYHOCTH, NATPUOTU3MA,
YBaXKEHHS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPaJULMsAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00YyYaroIIMXcsi pyKOBOACTBOBATHCA
chOopMUPOBAHHONW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIN, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEealM3allii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00YJAFOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
Y IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIICHWH YYEeOHBIX U TO3HABATEIbHBIX 3aJad, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TIO3UIMI0O [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJECHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENLCKUX 3a7a4y, YBaXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKJIEHHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEP>KaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPaXKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepel PoauHoii, ropaoctu
3a CBOM KpaH, cBOXO PonuHy, CBOM S3BIK M KYJBTYpy, IPOLUIOE W HACTOSAILIEE
MHOTOHAllMOHaJIbHOTrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHUE K NMIPUPOJAHOMY HACIEAUIO0 U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuTHE OWOJOTHM, TMOHMUMAaHMUS 3HAUYEHUs OHOJOTMM B TO3HAHMM 3aKOHOB
IPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEH CEMEWHOW JKU3HH B COOTBETCTBUM C
TpaguuusamMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;



MOHUMAaHUE YMOILIMOHAILHOTO BO3IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHUIO B Pa3HbIX BHUIaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOyYHs:

MOHUMAaHUE U pean3alus 310pOBOro 1 6e30macHoro oopasa ;ku3Hu (310poBOe
NUTaHue, COOI0ICHNE TUTUEHUYECKUX MPAaBUII K HOPM, COalTaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryjaspHas (Qu3uyeckass akKTUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHUSI K COOCTBEHHOMY (PU3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPHUBBIUEK (YMOTPEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHON
HAIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATDH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO I€SITEIBHOCTD;

MHTEpEC K pa3nuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oyaymied npodeccun U peaTu30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOT0 BOCITUTAHMSA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: TNPUOOPETEHHE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TOCIEACTBUN A
OKpY>Kalolllel Cpeibl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pELICHMS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMbIE TPHU U3yUYEHUN OMOJIOTUN 3HAHUS
U yMEHUS TpU  pEHIeHuH  1Opo0siieM, CBSA3aHHBIX C€  palMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBWJ  TOBEACHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
IKOCcUCTEM, brochepsr);



AKTUBHOE HEMPUATUE JEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpene, yMEHUE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTHYECKUE TOCIEICTBUA
NPEANPUHUMAEMBIX JEUCTBUM U MIPENOTBPAIIATh UX;

HaJIMYue PAa3BUTOTO 3KOJOIMYECKOrO0 MBILIUIEHUS, IKOJIOTUUECKOU KYJIBTYPHI,
OmbITa NEATEIIBHOCTH JKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN JIESITENBHOCTH dKOJIOTHYECKON
HaIIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpLICHCTBOBAHUE S3BIKOBOM M YWTATEIBCKOM KYJIbTYpPbl KaK CpEICTBa
B3aUMOJECUCTBUSA MEXKY JIFOJbMU U MIO3HAHUS MUPA;

NOHMMAaHUE CrneuupuK OHOJOTMHM KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHpPOBAHUU PALMOHATILHOTO HAYYHOIO MBIIIIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpeAcTaBlIeHUs] 00 OKpPYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXPAaHEHUS IIPUPOJTHOTO PABHOBECHSI;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJISI COBPEMEHHOM LMBWIM3ALUU:
obOecrieueHrss HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJNIOTHH, CIOCOOHBIX  peIlIaTh PECypCHble  MpOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOKMCKA MyTeH BBIXOJA U3 II00ANbHBIX SKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTHUECKHX 3HAaHUW B LEJAX
MOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIMOHAIBHOW I'PaMOTHOCTH OOydYaromuxcs, GopMupyemon
IpU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYHIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4daeMmble 3HAHMS JJIs aHajau3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHIH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LIEJbIO MTOTYYEHHS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEBHO MCIIOJIB30BATh OMOJOTMYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTbH OCYLIECTBIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06pa3013aHH10 )41
caM006pa3013aH1/110, K aKTHUBHOMY IIOJIYUCHHIO HOBLIX 3HAaHUH 10 OMOJIOTHH B
COOTBECTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3yJbTaThl OCBOCHHUSI ydeOHOro mpenmera «buomorwsy»
BKIIIOUAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PECHHUS OOYUYAOITUXCS
MEXIUCIUTUTHHAPHBIC (MEXIIPEAMETHbIE) O0IeHAyYHbIe TOHSITHS, OTPAXKAIOIINE
[EJOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(PUKY METOIOB TIO3HAHMUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, HAy4YHbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTUX ), YHUBEPCATHHBIC
yueOHbIe JeHCTBUS (TIO3HABaTelbHbIE, KOMMYHHUKATHUBHBIC, pPETYISITHBHBIC),
obecreunBaromnyie GopMupoBanue GyHKIIMOHATHLHOW TPAMOTHOCTH U COIMAIBHON
KOMITETCHIINM ~ OOYYaroNIuXcsi, CHOCOOHOCTh OOYyYalomuXcsi  HCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHNS U YHUBEPCATHHBIC
yueOHbIC JCHCTBYS B IO3HABATEILHON U COLMATILHON MIPAKTHKE.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS TMPOTPaAaMMBbI CPEIHEro OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMHU
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYeCKHUE TEeHCTBHS:

CaMOCTOSITENILHO  (hOpMyNIHpOBaTH W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanu3a, cUHTE3a, CPaBHEHMS, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMONIOTHMYECKUX MOHATHH (BBIIEATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C JPYTHMH MTOHITHIMH );

OTIpENIETIATh I JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKHUE TIOHSITHS JUII OObICHEHUs (DaKTOB U SIBJICHHIA
KUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPaCCYKIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

PUMEHSTHh CXEMHO-MOJICIIbHBIE CPEICTBA JUIS TIPECTABICHUS CYIIICCTBEHHBIX
CBS3€M W OTHOIIEHWH B M3ydyaeMbIX OHOJOTMUECKUX OOBEKTax, a TaKKe
MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
WMCTOYHHKAX;



pa3pabaTbIBaTh IUIAH PELICHHUS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aHMOICHUCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30Bbl€e HCCJIE0BATEIbCKHE NeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3324, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH IO TOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalMH, MPeoOPa3OBaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYyalMsIX, B TOM YHCIIE TIPH CO3JaHUN YUEOHBIX M COLIMAIbHBIX POEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMU M METOJAMH;

CTaBUTh U (opMmynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apIyMEHTHI JJIs TOKa3aTeIbCTBa CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOCa CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEU, MpeJiaraTh OPUTHHAIbHBIE TMOIXOIbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEIICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MHPOpPMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSAPHOM JuTeparype, OHOJOTHYECKUX CIIOBApsSX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUOB U (POPM MpENCTaBICHUS, KPUTHUECKHU OLIEHUBATD
e€ J0CTOBEPHOCTh M HENPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3NMUYHBIE METOJbI MPU TOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (GoOpMy  MpeAcTaBICHUS
ouonoruueckoi nupopmarmu (cxeMsl, TpaduKy, T1arpaMMbl, TAOTUIIbI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
OvoNornyeckod HHPOpMaLME: MPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIAJE€Th  HABbIKAMM  paclo3HaBaHUS M 3allUThl  MH)OpManuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS TpeiaraeMon
3aJja4uM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JMajiora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEWUCTBUS, MOHUMATh
HAMEPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJbHOCTD:

NOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYaTbHOM
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOEHCTBUS IPU PEIIeHUH Y4eOHOMU 3a/1auu;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB M BO3MOXKHOCTEH KaXI0Tr0 WieHa KOJIJICKTUBA;

OPUHUMATh L€ COBMECTHOW  JIEATENbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,



pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3ysbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U Ka)KAOI0 YYaCTHUKA KOMAH/Ibl B OOIIMIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATh HJAEH C TO3ULHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NMHUIIUATUBHBIM.

OBj1aeHne YHUBEPCAIbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAaHUS JUIsl BBISIBICHUA MpoOJIEM U UX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIKAax 10 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 370POBBIO U 310POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JESITEIBHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaATEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PELICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacmupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
peleHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOoCcOOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO MIMPOKOM 3SPYIULUU B
pasHbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHTyalUsM, BHOCUTh KOPPEKTHBBI B JCATEIBHOCT,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  [O3HABATEIbHONW  peQuieKCMM  Kak  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBMM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHUM, UCIHOJB30BaTh MPUEMBI pe(IeKCUu s OLEHKH CHUTyalluH, BblIOOpa
BEPHOTO PEILIECHUS;

YMETb OLICHMBATh PUCKH W CBOEBPEMEHHO IIPUHHUMATh PELIEHHs II0 HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBI JPYTMX IIPH aHajIu3€ pe3yJbTaTOB
NEATEIbHOCTH;



3) npuHsATHE Ce0H U APYTrUX:

MPUHUMATh Ce0sl, TOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalIu3e pe3yJbTaToB
NEATEIIbHOCTH,

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTo YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarbl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
npeo0pa30BaHUI0 3HAHUM, BUBI ACSITENBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3MYHBIX y4E€OHBIX CHUTyallUsiX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouonoruei. B mporpamme mpenMeTHbie
pe3yabTaThl IPECTaBICHBI IO TOaM O0yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJEpXKaHUE OUOJIOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OOMEH BEILECTB U MPEBpallleHNEe SHEPTUN ),
roMeocTa3d (CaMoOperymsiiusi), YpPOBHEBas OpraHU3alUs JKUBBIX  CHUCTEM,
CaMOBOCIPOU3BEACHHUE (PEPOAYKIIHS ), HACAEACTBEHHOCTh, I3BMEHUYUBOCTD, POCT U
pPa3BUTHE;

yMEHHE Hu3/araTb OWOJIOTMYECKHe TEOpuu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Mengpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
POUCXOXKIEHUS KyIbTypHbIX pactenuii H. Y. BaBuiiosa), onpeaenaTs rpaHulibl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHNUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHU3alMs W TPOBEIACHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUM, TEOPUNA U 3aKOHOB, YMEHHUE JIeNIaTh BHIBObI
Ha OCHOBAHHH TMOJIYYCHHBIX PE3YJIbTATOB;



YMEHHE BBIJICIATh CYLUIECTBEHHBIEC ITPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHHW B IOBCEAHEBHOU
XKHU3HU C IeNnpl0 obecriedyeHUs O€30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY’KAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
JUTUOPUJIHOE CKPEIMBAHKE, CLEIJICHHOE HACJIEI0BAaHUE, COCTaBISATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIsl MpelCcKa3aHUsl HAcJIE€JOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOIAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOJOTHH.

[IpenmeTHbIie pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce 10JKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE OMOJIOTMYECKUX TEPMUHOB U IOHATUMN: BU],
HOMYJSALMsI, T€HOPOH[, 3BOJIOLMUSA, ABMXKYIIHE CHIIBI ((PaKTOpPhI) SBOIOLHH,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,
IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNu MUTAHUA,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;



yMEHUE Hu3arath OWOJOTHYECKHME Teopuu (PBOMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapimeBoro cxonactea K. M. bapa, depenoBanusi TJIaBHBIX HAampaBlIeHUH U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEAEIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBIICHWN, OpraHU3alus W IpPOBEICHUE
OMOJIOTHYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX pE3yIbTaToOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHUE JENIaTh BBIBOJbI
HA OCHOBAHMH TMOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCISATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUI000pA30BaHUsI, MPUCIOCOOIEHHOCTH
OpraHu3MOB, JEUCTBUS 3KOJOTMYECKMX (PAKTOPOB HA OPraHU3Mbl, MEepeHoca
BEIIECTB M IIOTOKA DSHEPIMM B B3KOCHCTEMAaX, AHTPOIMOTEHHBIX M3MEHEHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJyUYECHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHX
MPOLIECCOB U SIBICHUM, NIl MPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
KU3HU C IeNpl0 obecriedyeHus 0e30MacHOCTH CBOETO 370POBbsi M 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAllMOHAIEHOTO TPUPOOTIOIb30BaHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMUECKHUE 3a/1a4d, COCTABIIATH CXEMbI
MEepPEeHOCca BEIIECTB U IHEPTUH B IKOCUCTEMAaX (L€ MUTaAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIAThH
npaBuiia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMs, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(MOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJOOalIbHBIE  SKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOILEHUS,
000011ast OMONMOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.
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