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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHuss MoaXoq0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOIro TNpenMera
«buosorusn»  coctaBwiIM: KoHUenTyaiaeHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CONepKaHus, pE3yJbTaTOB OOyYeHHS U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX HENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro
obmiero oOpa3oBanus B Poccuiickoit denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIIEUeHUN
CYIIIECTBOBAHMS YeOBeUeCKOoro oodmecTBa. COTrIacHO Ha3BAaHHBIM IOJIOKEHUSM,
onpeeseHbl OCHOBHbIE (DYHKIIMU MPOrPAMMBbI 10 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 OuoyiorMM Ja€T MpEACTaBICHHWE O IMeNax, 00 oOmei
cTparerud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYYaIOUUXCS CpEIACTBAMU
yaeOHOoro nmpeamera «buonorus», omnpeaenser o0sA3aTebHOE MPEAMETHOE
colepXkaHue, €ro CTPYKTypy, paclpeielieHne 1o pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJeI0BATEeIbHOCTh U3yUeHUs y4eOHOTO Marepuasna ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIHLHOIO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOITIXCS.

B nporpamme mo OWONOTMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YaloMMXCS IO OCBOCHMIO COJAEpKaHUA
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYeHMHM OWOJIOTMM, Ojlaroiapss 4yeMy B HeW
IPOCMATPUBAETCS HAMpPaBICHHOCTb HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINNA JTMYHOCTH, SKOJIOTUUECKOTO MBIIIIEHUS, TPEICTABICHUH O 3J0POBOM
obOpase XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIoIIeld MPUPOTHON Cpene.
[ToaToMy Hapsay ¢ u3ydeHHEM O0OIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4YeslOBEKa, MEIMKO-
Te€HETHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUs AKOJIOTUYECKU
1[EJIeCO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW Cpeae, aHaiuza
BIUSHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
VCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUSI K MPUKIIATHON HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIIOBUH JIJIsl pEIICHUsI OJJTHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (HOpMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aanTUPOBATBCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreynBaeT (OpMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KUBOW Hpupoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpOAbI,  (HOpMUpOBaHUS
(GYHKIMOHATBHONW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOIO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K >KUBOU MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PEIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecrneynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMUYECKUX 3HAHUH C
NPEJCTaBICHUSAMU U3 IPYTUX YU4EOHBIX IMPEAMETOB, B YACTHOCTH, GU3NKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYEHHHM Y4eOHOro MpeaMeTa
«buonorus» coctaBUIM OCHOBY J[UIS ONPEIEICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEpXKaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaIOIUECs] JOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENCTSAIONMNE aJeKBATHOE IMOBEICHUE
4eJIOBeKa B OKpY’Kalollel NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPAKTHUECKOW nesitenbHOcTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIyX,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJIOTUYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHs Yy4eOHOro MaTepuasia B IpPOrpamMMme 10
OMOJIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIIMYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIIEAYIOUINE cofepKaTenbHble TUHUU: «bronorus kak Hayka. MeToibl
Hay4YHOTo mno3HaHus», «Kietka kak Ouonoruyeckas cucremay, «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUYecKOrO MHUPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTI.

Lenp u3yuenus yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4yaroLUMMUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuE yMEHUH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
YKUBOU MPUPOABI M PEIICHHS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctumxenue 1enu uydeHus: yuyeOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIIEAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMHUCS CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (popMHUpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUpa, O
METOJaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3alH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS TMO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaliW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, UAEH M TOJAXOJOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYaIOIIMXCS YMEHMM WIIIOCTPUPOBATh 3HAYEHHE
OMONOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IpY MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW MJi TOBBIMICHUS YPOBHSA
9KOJIOTUYECKOM KYIBTYpPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JJIsI
OLICHKH TOCJIEICTBUN CBOEH AESITEIHOCTH 10 OTHOILICHHUIO K OKPY:KaoIlIen cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 0053aTENbHBIM YYEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MpeIMETHOMN 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETHI».



Jlist m3ydenusi Ononoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 kinacce — 34 yaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

COJAEPKAHUE OBYYEHUS

10 KITIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTtopl TO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kiaccuukanus, MOACIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHncTpanum:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

[Tpaktuueckass paboraNe 1. «Mcmonp3oBaHHE pa3IUYHBIX METOJOB IPHU
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIMs.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpPraHU3alMU OMOCUCTEM:
MOJIEKYJIAPHbIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHbIA, MOMYJISIUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpanun:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OpPTaHHU3AIUN
YKUBOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekysbl JIHK.

Tema 3. XumMHu4ecKHid COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BewlecTB B Kkierke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€JIKOBOM MOJIeKYyJbl (MIepBUYHAs, BTOpHUYHAs, TPETHUYHAs U



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIN OETIKOB.

depmenTtsl — Owonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuyHocts. KodepmenTtsl. ButamMuHbl.
OTnuuus PepMEHTOB OT HEOPraHMYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoOHOcaxapuibl (TJIIOKO3a, pubo3a ©  J1€30KCHpHb03a),
aucaxapuipl  (caxaposa, JakTo3a) UM mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUII0103a). buonornyeckue GyHKIIMM YriieBOIOB.

Jlunuael:  Tpurauuepuabl, ¢Gocdonunuasl, crepounbl. [mapodunsHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yTJ€BOJIOB, OEJIKOB U JTUMUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmore: JIHK wn PHK. Hykmeornasr — wmoHOMEpSHI
HyKJIenHOBBIX KUCH0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dynkiuu PHK.
Buaet PHK. AT®: ctpoenue u GyHKIUN.

[{utonorus — Hayka o kietke. Kiierounas reopust — npumep B3aMMOAECHCTBHS
uzei u (akToB B HAYYHOM MO3HAHUU. MeToIbl U3yUeHUS KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapyxHas mMeMOpana, monekynbl JJHK kak renermueckuii ammapar,
cucTeMa CuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHUYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOECHHS MpokKapuoTHueckon kieTku. Kierounas ctenka Oaktepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIbHOM, JKMUBOTHOM U
IpUOHON KJIETKH.

[I0oBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢ynkiun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{lutonnazma u eé
opranounbl. OmHomMeMOpaHHbie opraHouabl kieTku: JIIC, ammapar I'onbmxw,
au30CcoMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUH W TiacTua. Bunbl mactun. HememOpanHbie
OpraHOUbl KIETKU: PHUOOCOMBI, KJIETOUHBIM ILIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKH. ODYHKIMY OPraHOMJO0B KJIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue siapa: saepHas 0005104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCrIOpPT BEWIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IllBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Huarpammsbl:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupozie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.



Tabmuubr n cxembl: «llepuogmdeckas TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbI BOJIB, «brocnuTes Oenka», « CTpoeHne MOJICKYJTbI OeTKay,
«Ctpoenue ¢pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl
ATDy», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuan.

ObopynoBaHue: CBETOBOW MHKPOCKOMN, OOOpYyAOBaHHME MMl TPOBEACHUS
HAOMIOCHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

Jlabopatopnass pabora Ne 1. «M3yueHune KaTaJIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WM KaTajlas3bl).

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUS KIETOK PACTEHUI,
KUBOTHBIX M OakTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
ONHCaHUE.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadomM3M. ACCUMUIIAIUS (TUTACTHYECKUT OOMEH) 1
JUCCUMUJIISIUA (PHEPreTUUeCKuii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbIii. Poms dhepmeHToB
B 0OMEHE BEIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®orocunte3. CperoBas W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKkTUBHOCTL (HhOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emsie. Biausiaue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIoNIe OakTepuu. 3HAUYEHUE XEMOCUHTE3a IS
YKW3HU Ha 3eMJI€.

OHepreTudecknii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIICICHHUE U
aKKyMyJUpPOBAaHHE OHHEPruM B KIETKE. OITambl HSHEPreTHUECKOro oOMeHa.
['mukomus. bpoxkenue m ero Buabl. KucimopoaHoe OKHUCIEHWE, WM KJIETOYHOE
JIbIXaHHE. OkuCIUTENBHOE dhochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. |'€HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocuHTes
Oenka. Otanbl TpaHchsiuuud. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.



Heknerounsie ¢popmsbl xu3Hu — Bupycsl. ctopus otkpeitus Bupycos (/. .
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepnodarn. bomesnu pacTeHmid, >KMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — BozOyautens CIIM/la.
OOpatHast ~ TpaHCKpuWILUs, peBepraza ©  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunel nutanus», «Meraboausmy, «MuUTOXOHAPUS,
«JHepreTuyeckuii oomen», «Ximopomnacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1uka Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOenb cTpykTyphl JITHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kietounplii 1UKI, WM >KU3HEHHBIM WK KieTku. MHTepdaza m MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Permkanusa — peakuuds MaTPUYHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JluniouaHbIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHIBI.
[{uTosiOTMUECKHE OCHOBBI PAa3sMHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsimme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHUYECKUI CMBICI MUTO3A.

[Tporpammupyemast ruGesb KJISTKA — aromnTo3.

dopmbl pa3MHOKEHUSI OPTraHU3MOB: OecIoyioe U 1mojaoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
crnopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKycCcTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JISI CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIOOTO.

Meiio3. Craguun wmeriosa. IIpoueccel, Mpoucxoasiyue Ha CTaausX Meio3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3HaYCHUE MENo3a.

['ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy YKUBOTHBIX.
[TomoBeIe Kene3bl: CeMEHHWKH U SUYHUKA. OOpa3oBaHHWE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SUIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOCHHS SMIIEKIETOK U crnepMaro3ouaoB. OIUioJ0TBOpEHUE.
[TapTeHorenes.



WunuBunyanbHoe pas3BuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHA Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyssiius, opraHorere3. [loctaomOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHSL.

JdemoHncTpanum:

Tabmuiel u  cxembl: «DOpPMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pacTeHH», «BereraruBHOE pa3MHOXKEHHUE
pacteHuit», «Jlenenue kieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukn», «Pemmukanus JJHK», «Mutos»,
«Meino3y», «IIpsmoe u HenmpsiMoe pa3BuTue», «['aMeToreHes y MICKONUTAIIINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

Oo6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CriepMaTo30u bl
MJICKOITATAIOLIETOY, «SHIEKIIeTKa MIIEKONUTAomeEro», «Kapuokunes B kinerkax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «/leaeHue KIeTKku», MOJelb
JHK, monens meTada3zHoit XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHas pabora Ne 4. «/3ydeHuwe CTpoeHHUS MOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPEMAPATAX).

Tema 6. HacjieiCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKH. Poiap nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM Te€HETUKH. BKiaa poccuilckux M 3apyOexHBIX
YU4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKH (TruOpUI0JIOTHUYECKU,
UTOIN€HETUYECKUH, MOJEKYISIpHO-TeHeTU4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHsA. [ eHeTnYecKas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuaHoe CckpelmmBaHue. 3aKoH eAUHO-00pa3usi THUOPUIOB IEPBOIO
nokoneHusd. IIpaBuno gomMuHHpOBaHMS. 3aKOH pAaCIICIUICHHS IPU3HAKOB.
['unoresa ynctoTel ramet. [1onHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpemuBaHWe. 3aKOH  HE3aBHCHMOTO  HACIICOBAHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBbI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanm3upyromee ckpeupanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsl OTIpEIeNIeHUsI TEHOTHUIA OCOOH.



CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HAcJ€JOBaHUIO 'eHOB. HapymeHne cuenyieHrs reHoB B pe3ybTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUSI HACIEACTBEHHOCTU. | eHETHUECKUEe KapThI.

['eHetrka mosia. XpoOMOCOMHOE ONpeAeieHUE Moyia. AyTOCOMBI U MOJIOBBIC
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIE/ICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (DUKAIIMOHHONW U3MEHYMBOCTH. BapuaniioHHbIN psJl ¥ BapyuallMOHHAsT KpUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOmHaTHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWHATHUBHOMU
U3MeHUYMBOCTA. MyTarmoHHas K3MeHYHBOCTh. Kimaccudukamus MyTamnuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKUX PSAI0B B HacieAcTBeHHOW n3menunBocty H. . BaBuiosa.

BHesaepHasa HacIeCTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH . CoBpemeHHOE ONpPEAEIEHUE FeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YEJIOBEKA: T'€HHEBIC OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOW MPeapacioyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHepaTthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUMIIBI
3I0pPOBOTO 00pa3a KU3HM, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TeHETUUECKHIX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B TIPEJOTBPAICHUH 1 JICYCHUN T€HETUUECKUX 3a00JIeBaHUM YeIoBeKa.

JdemoHncTpanun:

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

Tabmuet ©W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
[UTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS U €ro LHUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMUS,
CLUEIUIEHHOro ¢ mnosiom», «Kapuotumbel YeloBeKa M KUBOTHBIX», «Bumsl



U3MEHYMBOCTHY», «MoaudukannoHHas W3MEHYUBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

ObopynoBanue: MoOJEIH-aNIUIMKAMN «MOHOTHOPUIHOE CKPEIIUBAHUE,
«HenonHoe nmoMuHHMpoBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moceBHOI.

JlabopaTtopHblie U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHne Moau(pUKaIMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uiisl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOLECC. 3apOKJICHHUE CEJNEKUIUH U JIOMECTUKAIIMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJBTYPHBIX pacTeHUuM. LIEHTpBhl MPOUCXOXKAECHUSI NOMAIIHUX KUBOTHBIX. CopT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBblii M MHIUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHW M KUBOTHBIX. OIlleHKa 53KcTepbepa. bimM3kopoACTBEHHOE
cKkpeuuBanue — HUHOpuauHT. Ywucras nuHug. CKpellMBaHUE YMCTHIX JIMHUU.
['ereposuc, wnu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanénnas rtulpunmzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
IIOJIyYE€HHE NOJMIUIOUIOB. JOCTM)KEHMsI CEJIEKUMU pACTEHUM, JXKUBOTHBIX H
MHUKPOOPraHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIlbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiletounbie KyabTypbsl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHHM.
KiloHnpoBaHWE BBICOKONIPOAYKTUBHBIX  CENBCKOXO3AMCTBEHHBIX OPTaHU3MOB.

DKoJlorMueckue W dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabnuiel u cxeMbl: kKapta «lLleHTpbl MPOUCXOXKACHUS W MHOTro00pasus
KYJbTYPHBIX pacTeHuit», «Ilopospl 1OMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. ®@. MBanoBay,



«Ilomumnounus», «OO0beKTH OuoTexHomoruny, «Kierounsie KyabTypel U
KJIOHUpOBaHue», « KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOZ0B M KOPHETIIIONOB JUKHUX (DOPM M KYJIBTYPHBIX
COpTOB pacTeHuil, repdapuit «CenbCKOX035UCTBEHHbIE PACTCHUS.

JlabopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypcusi«OCHOBHBIE METOAbI M JOCTHUKEHHUS CEJEKIHUH PACTEHUUH U
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abopaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[TpennochlIKu BO3HUKHOBEHHS SBOJIIOIMOHHOM TEOPUHU. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OMonoruu. BrnusiHue 3BOJIOMUMOHHON TEOpUM HA Pa3BUTHE
OHOJIOTUHU U APYTHUX HAYK.

CBuzerenbctBa HBoMONUU. [lameoHTONOrHYECKHE: TMOCIEN0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpTaHU3MOB.

OpomonrionHas Teopuss Y. Jlapeuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIMe CHJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE TPU OTPAHUYEHHOCTU PECYPCOB, HEOMpEIEeNEHHAs U3MEHUHUBOCTD,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBINM OTOOD).

Cunrernueckas teopus 3BooIud (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonus. [Tonmynsiuus kak equHUIA BUA U DBOJIIOLIMH.

JBrokymue cuiibl (paxTopbl) 3BOJIOLMKU BUAOB B Ipupoae. MyTalmoOHHBIN
IpoLEecC M KOMOMHATHBHAS W3MEHUYMBOCTH. llOmMynsnnoHHBIE BOJIHBI U Apeid
reHoB. M3omsiust 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoommi (akTop 3BOJOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco61eHHOCTh OpPraHU3MOB KakK pe3yjbTaT 3Bojtouud. [Ipumepst
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTaLKH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (OPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJI0rH4eCcKoe.



MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxaeHne OT HeCleUHAIN3UPOBAaHHBIX NpenkoB. lIporpeccupyronias
crienuanu3anys. AJanTuBHAS paauaLus.

JdemoHncTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuup! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey», «3apoabIIIn
NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Popmbl  O0pbObI 32
CyLECTBOBaHUE», «EcTecTBEHHBIM 0TOOp», «MHOroo0Opasue COpTOB PACTEHUI,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsmum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sn», «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmwxymme cwibl 3Bosonun», «Kapra-cxema Mapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucnocobieHHOCTh OpPraHu3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000OPA3OBAHHE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsiH, Kosuiekuus «lIpumepbl 3aluTHBIX MPHUCTIOCOOJICHHUM Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS IBOJIIOLMHU», OObEMHAs MOJENb
«CTpOeHHE roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduueckass kapra wmupa, Koiekuus «DopMmbl COXpPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BIIaXHble mpenaparsl «Pa3Butme Hacexkomoro», «Passurne
JATYIIKW», MUKporpenapat «/[pozopuna» (Hopma, Myrauuu (OpMbl KpbUIbEB U
OKpacKu Tena).

JlabopaTtopHblie 1 npakTHYecKHe PadoThI:

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

JlaGoparopHas pabora Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOIO XapaKkTepay.

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

JloHay4yHble TPENCTABICHHUS O 3apOXKACHUU >XU3HU. HaydHble rumoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M mNaHcnepMusa. XHUMHUYECKas
3BOJIIOLINUA. AOHOTE€HHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKUX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOU 3BOOMY. HavanbHble 3Tansl
ouonoruueckor ssomouuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHMKHOBEHWE IIPOTOKJIETKH. [IepBble KIETKM M HMX DBOJIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PasButue xu3Hu Ha 3emie no 3paM u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3olickas 3pa ¥ €€ NepUoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [I0siBIIEHME, pacliBET ¥ BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYecKOrO0 MHpa KaKk OTpaKeHHE 3BONOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIOLHA Ye0BEKAa. AHTPONOJIOTHs KaK HayKa. PazButue npeacraBieHui o
MIPOUCXOKICHUHN 4YeloBeka. Meronbsl Hu3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3NInyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

HBuwxymme  cuibl  (paktopel) — aHTpomorenesa.  HacnmeactBenHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuiecTBeHHbI 00pa3  JKU3HH,
W3TOTOBJICHUE OPYIUU TPYZAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHblii. Haxonku MCKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHUSA, 00IacTb
pacmnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOUJIHAA
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHSAM CYIIECTBOBAaHMS. ENMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JdemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHune CoJHEYHOM CHCTEMBI», «Pa3ButHe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckast kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAaJCOHTOJIOIMYECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepssie
COBpPEMEHHBIE JIIOAN», «HelIoBeUeCKre pach.

O6opynoBanue:  mynsiku — «lIpoucxoxknaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIU
U300paKeHHs] KaMEHHBIX OpPYAHM MepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,



pyOuna, ckpebna), TeOXpoHOJOrHMYecKass Tabnuma, Koiuiekuus «Dopmbr
COXPaHHOCTH MCKOTIAEMBIX KUBOTHBIX M PACTCHUI.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
KUBOTHBIX B KOJUIEKIIHIX).

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

Tema 3. Oprann3mMbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJla4yd U pa3/ielibl 9KOJIOTuU. MeTobl SKOJOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeI0OBEKa.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHOPTaHNU3MEHHAA.

Oxkonoruueckne (aktopel. Knaccudukanus skxonorudeckux (HakTOpOB:
abnotuyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GhaKTOpOB HA OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunbr OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCANIU3M (KBapTUPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIU3M,
HedTpanu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEWUCTBUM I CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauud. (OCHOBHbIE TOKa3aTenu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
Murpanus. J[mHaMuKa 9uCIEHHOCTH MOIYJISIITUN U €€ PeryJsIius.

JdemoHncTpanum:

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

Tabmuiber u cxemsl: kapta «[Ipupomusie 30HBI 3eMany, «Cpeasl oOuTaHUS
opranusmoBy, «®Dotonepuoauzmy», «llomymamum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU MOMYJ s nHPy30puu-TyPenbkny, «[lumesbie enm.

JlaGopaTopHble U MpaKkTHYECKHe PadoOThI:

JlaGoparopHas pad6ota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUM M3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.



Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBECHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IWileBble 1LIEMM U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nupamMujibl: MPOIYKLIMHU, YHUCIEHHOCTH, Ouomaccel. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMA XBOIHOTO
WA UIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTr€HHBbIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aNbHOM 3KOCHCTeMBbl. J[MHaMHueckoe paBHOBecM€ M oOpaTHasi CBSI3b B
onocdepe.

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

YenoredecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Onocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpABJICHUS MPUPOJHBIMU pecypcaMd UM MX HUCHodb30BaHue. JlocTuKeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHncTpanun:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmumpr u cxemsl: «Ilumessie nenu», «bUOIEHO3: CcOCTaB U CTPYKTypay,
«IIpuponnbie coobOmiectBay, «llenu nuTanusy, «IKoJOTHYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeCa», « IKOCUCTEMA
XBOMHOrOo  jeca», «buoneHos Bomoéma», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JIEUCTBHS Ha  OpuUpony», «BaxxHeuMIMe HMCTOYHHUKHU
3arpsi3HEHUs] BO3/AyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas cocTaBistomIas
ouochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil a3dpdext», «DakTopbl
paIroaKTUBHOTO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,



«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI d3kpaH Ouocdepn»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3zora B mpupoe».
OobopynoBanue: Mojenb-anmnKanus «TunuuHeie OHOLEHO3bI», Tepbapuit
«PacturenbHble coobuiecTBa», komiekuun «buonenosy, «Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJUIEKLIMHM PpPacTeHUd H
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHUJA,
Kpacnas kuura Poccuiickoit @enepanuu, H300paK€HUS OXpaHIEMBIX BHUIOB
pPacTeHU U )KMBOTHBIX.
INTAHUPYEMBIE  PE3VIIBTATBI OCBOEHUA IIPOI'PAMMEBI 11O
BUOJIOTN HA  BA30OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBIMBaKOTCSA TpPeOOBaHHUS K pe3yjbTaTam
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OO0Iero  0oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mpeamera «buomorus»
BBIICJICHBI CIIEAYIOIINE COCTAaBJISIONIME: OCO3HAHME 00YYaroUMMUCA POCCUUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
W CaMOOINPENCNICHUI0, HaJu4he MOTHUBAIlMK K OOY4YeHUI0O  OHOJIOTHH,
IIEJICHATIPABIICHHOS Pa3BUTHE BHYTPCHHHMX YOEKICHUNW JWYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMONOTHYECKOTO  O0pa3oBaHUs, HAIWYHUE OSKOJOTHMYECKOTO0 IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS IpeaMeTa «bHOJOTHs JOCTUTaloTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAAUIUOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI U CIOCOOCTBYIOT MPOIlECCAaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHs, Pa3BUTHUS BHYTPEHHEW [MO3UUUMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W IPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn ®epepaunu, npupoje u
OKPYKarolUIEH cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONUXCsl pyKOBOJCTBOBATHCS



chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIWH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1)rpa:;xnaHckoro BOCHUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIIBHOCTA TMPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENIbHBIX 3a7a4, BHITTOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSITH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOIIIEHUS K MHEHHMIO OIMOHEHTOB TPH OOCYXXIECHUU CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAYy, UYBCTBA OTBETCTBEHHOCTH IEPEN
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK W KYJBTYPY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJILHOTIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJTHOMY HACIIEAUIO U NAMSITHUKAM MPUPO/IBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ], POCCHUUCKMX YYEHBIX B CTAHOBIICHHE U
pa3BUTHE OHMOJOTHUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO H 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHUE YCTOWYUBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLICHU;

MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3I0POBbSI U
IMOLMOHAIBHOIO JIATONOTYYHs:

MOHMMAHUE W peamu3amusi 310pOBOrOo u Oe3omacHoro oOpasza >KH3HU
(3m0poBO€  THUTaHHWE, COONIOJEHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U NICUXUYECKOMY 310POBBIO;

MOHMMAHUE 1EHHOCTH TNpaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEJIBHOCTH TEXHOJOTHYECKOW U COLUAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U pearr30BBIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa3OBAHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKU I€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TOCIEACTBUN A
OKPYXaroUen Cpebl;



OCO3HaHHE TI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJaeM U myTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HAaHWSA M YMEHHUS NpPU PEIIEHUH MpoOJIeM, CBA3aHHBIX C PalUOHAIbHBIM
OPUPOJIONOIB30BAaHUEM  (COOJIOJIEHME  TpaBMJ  IOBEIEHUS B  INPUPOJAE,
HAIpaBJICHHBIX Ha COXpAaHEHHE pPABHOBECHS B D3KOCHUCTEMAaX, OXPaHy BHUOB,
IKOCUCTEM, Orochepsr);

aKTUBHOE HENpUATHE JEHUCTBUM, NPUHOCAIIMX BpeA  OKpYyKarolleu
IPUPOJIHON cpefie, YMEHUE MPOTHO3UPOBATH HEOIATrONPUSATHBIE SKOJIOIMYECKHE
HOCJIEACTBUSI IPEANIPUHUMAEMBIX IEHCTBUI U NPEAOTBPAILATh UX;

HAJIMYUE Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHHUS, 3KOJIOTHYECKON KYJIbTYpHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HapPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI MU B ITO3HABATEIbHOM, KOMMYHHKATUBHOW U COLIMAJIbHOM
IPAKTUKE, FTOTOBHOCTU K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTH 3KOJOTMYECKON
HANPaBIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM MPAaKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JTIOABMH U IMO3HAHUS MUPA;

NOHMMaHHE creuu(puKy OHONOrMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IPEJCTaBICHUsST 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JJII COBPEMEHHOW IMBWIM3ALMH:
o0OecrieyeHnss HOBOTO YPOBHS pPa3BUTHUS MEIULMHBI, CO3JAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJNIOTHH, CIOCOOHBIX  peIIaThb PECypCHble  MpOOJeMbl  pa3BUTHUSA
YeJI0BEYECTBAa, MOMCKA MyTeH BBIXOJA U3 II00ANbHBIX SKOJIOTMYECKUX MPOOIeM U
ofOecrieueHnuss  mepexoia K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTHUECKUX 3HAaHUW B LEJAX
NOBBIIICHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTAaBHOHM 4acTH (PyHKUMOHAJIBHON I'PaMOTHOCTH OOydaromuxcs, GopmMupyemoin
IpU U3Y4EHUH OMOJIOTUH;

NOHMMAHUE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4daeMmble 3HAHMS JIs aHajiu3a u



OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIBIO ITOIYyYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OHMOJIOIMYECKHUE 3HAHUS Ui
pelIeHns Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAaHME LIEHHOCTH HAYyYHOU JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEINBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;

FOTOBHOCTb M CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUU IO OHOJOrMM B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeamMeTHbIe pe3yibTaThl OCBOCHHUsSI yd4eOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAuMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOydYaIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPa’KaIOIINe
LEJIOCTHOCTh HAy4YyHOU KapTHUHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJIECHUE, Mpoliecc,
cUCTeMa, HAay4YHbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMIOJEHHE,  HU3MEpPEHUEe,  OSKCHEPUMEHT U JPYrux),
yHUBEpCalbHble Yy4yeOHbIE JAEeUCTBUS (ITO3HABAaTENIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJIBHOM KOMIIETEHIIMM OOYyYaloluXCs, CIOCOOHOCTD
o0yyaroImuxcst HCIIOJIb30BaTh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWSI W YHUBEpPCAJIbHbIE y4eOHBIE JCHCTBHS B
MI03HABATEILHON M COIIMAILHON MPaKTHKE.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAKATh:

Ogianenue YHHBEpPCAJIbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
JNEeHCTBUSIMM:

1)0a30Bble JIOrHYecKue A1eHCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpOBaTh  MpoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONIb30BaTh TMPU OCBOCHUM 3HAHUH MPHEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CPaBHEHHMS, Ki1acCU(pUKAIIUKA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIpENIETIATh I JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKEHHUS, COOTHOCHTD PE3YNIbTATHI JEATEIILHOCTH C TTOCTABICHHBIMHU EJISIMH;



WCITOJIH30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAaKTOB U SBICHUIN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYXACHUSI (MHAYKTUBHbBIC, JCAYKTUBHbBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MIPEJICTABICHUS
CYIIIECTBEHHBIX CBS3CHM M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a
TaK)K€  MPOTUBOPEUYMH  Pa3HOTO  POJA,  BBISBICHHBIX B Pa3IMYHBIX
WH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUI NEITEIbHOCTH;

KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEalbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCJIEA0BATEIbCKHE AeliCTBUSA:

BJIaJIeTh HABBIKAMHU Y4EOHO-MCCIIeI0BATEICKONM M MTPOSKTHON €SI TEILHOCTH,
HaBbIKAMU  pa3pelieHus MpolJieM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO
Pa3JIMYHBIX METOI0B MO3HAHMUS;

MCIMOJIb30BaTh PAa3JIUYHbIE BHUJbBI JIESITEIBHOCTU MO MOJY4YEHHUIO HOBOIO
3HAHUS, €ro MHTEPHpeTaIuy, MNPeoOpPa3OBaHUI0 M TPHUMEHEHUIO B Y4YEOHBIX
CUTYyaIlUsIX, B TOM YHKCJIE TIPU CO3/IaHUM YUEOHBIX U COLIMAIBHBIX MTPOCKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOIOTHEMH,
KJTIOUEBBIMU MMOHSATHSAMHA U METOJaMU,

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIHHOM
JESITETbHOCTH U )KU3HEHHBIX CUTYAIUAX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHbIE CBS3M W AKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUs], HaXOJUTh apPryMEHThI [JIsl JOKa3aTeJbCTBa
CBOUX YTBEPKIECHUM, 3a/1aBATh MAPAMETPbI U KPUTEPUH PEILICHHUS;

aHAJIU3MPOBATh TOJYYCHHBIE B XOJI€ PpEHICHUS 3aJauyd PE3yJbTaThl,
KPUTHUYECKH OLICHUBATH UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM, OIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

OCYILIECTBIIATH IICJICHANIPABIECHHBIA TMMOUCK IMEPEeHoca CPEACTB M CIIOCOOOB
JEeUCTBUS B MPO(ECCUOHATBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHWS B IO3HABATEJIBHYIO M IPAKTHYECKYI 00J1acTH
YKU3HEICATECIIbHOCTH;



YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAJIbHBIC MOIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAyYHO-IOMYJSAPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsSX U
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh
UH(POPMALINIO PAa3IMUHBIX BUIOB U (OPM MPEACTABICHHS, KPUTUUECKU OLICHUBATD
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUYNBOCTH;

dopmMynHpoBaTh 3aPOCHl U MPUMEHSTHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpOpMaIy, HEOOXOIUMOM NJIsi BBITIOJHEHUST y4eOHBIX
3a7ad4;

nproOpeTaTs OMNBIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpMY  TpPEICTaBICHUS
ouonoruueckor nHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCMOJb30BaTh HAYYHBIM SI3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Oouonornueckor uH(MOpMalLMeN: TNPUMEHATh XUMHUYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIBI, (HOpMyIbl, aOO0peBHATYpY, HOMEHKIATYpY,
UCMONb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATrJISITHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUThl  WHGpOpPMAINH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBJ1aieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

1)o0menme:

OCYILIECTBIIATh KOMMYHHKAIIMH BO BCEX cepax KHU3HHU, AaKTUBHO y4aCTBOBATh
B JIMAJIOTe UJU TUCKYCCHH MO CYIIECTBY OOCYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBIMIOJHEHHS MpeiiaraeMon
3aJa4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JManora Uik JUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHBbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMu OOIIEHHS W B3aMMOJEHUCTBHS, MOHUMATh
HaMepEeHHUsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY
U B KOPpEKTHOU (hopMe POpMyIHPOBATH CBOU BO3PAKECHHUS;



pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2)coBMeCTHAA eSITeILHOCTD:

MOHUMATh M MCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATIbHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS PU PEIICHUH YIeOHON 3a/1a4u;

BEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCUCTBUH C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOXKHOCTEN KaXKJOTO WIeHA KOJUIEKTUBA;

OpUHUMATh 1[eJId  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUM,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh Pe3yJbTaThI
COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOEr0 BKJaJa M KaXJOr0 YYaCTHHMKAa KOMAaHIbI B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

mpemyiaraTh HOBBIE TPOEKTHI, OIICHWBATh HWJEU C TIO3UIMA HOBU3HBI,
OPUTHUHATILHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Ogy1aieHHe YHUBePCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1)camoopranusanus:

WCIIOJI30BaTh OWOJIOTUYECKUE 3HAHUS IS BBIABJICHHS TPOOJIEM U WX
pelIeHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M MOCTYNKAaX MO OTHOILIEHUIO K >KHBOUW MPUPOJE,
CBOEMY 3JI0POBBIO U 37JOPOBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO OCYIIIECTBIIATh MO3HABATEILHYIO JCSITEIBHOCTD, BBISIBISATH
npo0JeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTENbHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO  COCTaBJATh IUIAH pPEIICHUs MpoOJeMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OTICHUBATh MIPUOOPETEHHBINA OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIULUMU B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBIN YPOBEHD.

2)CaMOKOHTPOJIb:



JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJbTATOB LEIISIM;

BJa/JeTh  HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX IPOLECCOB, UX PE3YJbTAaTOB U
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCU Uil OLEHKHM CHUTyalluH, BblOOpa
BEPHOT'O PELLIEHUS;

YMETh OLEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToB
NESITENIbHOCTH;

3)npunsitue cedst U APYrux:

NPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIMH IPYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[lpenmetnsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT criennpudeckue 1 yueoHoro npeamera «bruomnorusy»
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALINH U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOIYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3iMuYHbIX Y4€OHBIX CUTYyallUsiX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C Ouosorueil. B mporpamme mnpenMeTHbIE
pe3yJIbTaThl MPEICTaBICHBI M0 ToJaM 00yUeHHsl.

[IpenMeTHbie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKaTh!

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTMU B CUCTEME HAYYHOT'O
3HAaHUS ECTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAY4YHON KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHUS, O BKIJIAJE POCCUHCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a]1a4;

YMEHHUE DPaCKpbIBaTh COJEpKaHWE OHOJOTMYECKUX TEPMHHOB U TIOHSITHIA
KHU3Hb, KIIETKA, OpraHu3M, Merabonn3Mm (OOMEH BEIIECTB U MpEeBpalleHUe
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAas OpPTaHU3AlUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BeICHUE (PETIPOTYKITHS ), HACTIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHUE WH3/aratb OHOJOTMYEeCKHe TeOopuHu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAasl, LIEHTpajbHAasg JO0TMa MOJIEKYJIApHOW Ouonorun), 3axonbl (I



Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOrooopasus u
MPOUCXOXKJIECHUS KyJIbTypHbIX pactenunii H. . BaBuioBa), onpenensiTe TpaHUIlbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUW, OpraHU3alus W NpPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMU BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3ynbTaTOB, MCIOJB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpALICHUS PHEPIUH B KIETKe, (poTocuHTE3a,
IJIACTUYECKOTO W BJHEpPreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meno3a,
OIUIOZOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO PpPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHW B MOBCEAHEBHOU
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbsi U 370POBbA
OKPY>KaIOIIUX JIIOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY KaloIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM ouonoru  H OMOTEeXHONOTHH IS  PalMOHAIBHOTO
IPUPOAOTIOIH30BAHNS;

YMEHUE pellaTh JJIEMEHTApHbIE TIE€HETUYECKHE 3a/layd Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CIIEIUICHHOE HAaclel0BaHWe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeicKa3aHUsl HACIEIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHUE BBIMOJIHATH JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0aTh
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTMUECKOTO  COAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHuabl), ITUYECKHE AaCIEKThl COBPEMEHHBIX MHCCIEJOBAaHUN B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONTOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPaXKaTh:



c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKAHME OMOJIOTMUECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALNS, TeHO(DOH, IBOJIOIUS, ABIKYIINE CUIIBI ((PAKTOPBI) HBOJIIOLINH,
MPUCIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTHYECKHE (aKTOPHI,
HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, pPEAYLEHTbl, LEeNu MUTaAHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBOMNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HAampaBieHUH U
nyteit spomornuu A. H. CeeprioBa, yuenus o ouochepe B. . Bepnaackoro),
OTIPEIEISATh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOJaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOTYyYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUNW M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHUYECKHUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPraHM3MOB, JEWUCTBUSA DSKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M TIOTOKA SHEPIMM B BJKOCHCTEMAaX, AHTPOIMOTECHHBIX M3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS AJi1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHW B MOBCEAHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbSI U 370POBbA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Kalolen
OPUPOJIHON cpenle, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOM OMOJIOTHY ISl PAllMOHATIEHOTO MPUPOIONIOIb30BAHMS,

yMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMUECKHUE 3a/1a4d, COCTABIIATH CXEMbI
NepeHoca BeIIeCTB U SHEPTUH B dKocucTeMax (LeNu MUTaHus);

yYMEHUE BBIMOJHATH JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, cOOJ0IATh
npaBuiia mpu paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYA0BaHUEM;



yMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETUPOBATH HH(DOPMAIUIO
OMOJIOTUYECKOTO  COJCpXAHMS, BKIIOYAMOIIYI0 IICEBIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYIHO-TIOMYIISIPHBIE
MaTepuanbl),  paccMaTpUBaTh  TJ00AJIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIECHHIO K HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIC COOOIICHHS,
000011ast OMONIOTMYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKHUX HUCTOYHHKOB, TPAMOTHO
VICTIONIb30BATh TIOHSITUHHBIN anmapar OUOJIOTHH.
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSA OCHOBHOH
OBPA30OBATEJIbHON ITIPOTPAMMBI

10 KJIACC

KoanposepsieMmoropesyibtaTta

IIposepsiemble IpeaMeTHbIE Pe3yJabTAThl 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbLHOM MPOrPAMMBI CPEHEr0
001ero ooOpazoBaHus

ChopMHpOBAaHHOCT, 3HAaHUH O MeCT€ U POJIH
OMOJIOTHU B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHWU COBPEMEHHOH €CTECTBEHHO-
HAYYHOIH KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHUS;
0 BKJIAJE PpOCCHMCKHX W 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOrUH; (HYHKIIMOHAILHOU
IPaMOTHOCTH YEJIOBEKA MJISl PEIICHHS >KU3HEHHBIX
3a1a4

YMeHue packpbeiBaTh COJACpKAHHE OUOIOTHYECKUX
TEPMUHOB W TIOHSTHH: >XH3Hb, KIIETKA, OpPTaHH3M;
MeTabonmu3M (0OOMEH BEIIeCTB H  IPEBpallCHHE
SHEPTHH), TOMEOCTa3 (CaMOpPETyJsIus), YpPOBHEBas
OpTraHM3aIMs JKUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(pemiponykiusi), HAcIEACTBEHHOCTh, HW3MEHUYHUBOCTb,
pPOCT U pa3BUTHE

YMenue u3J1arathb Ouonornyeckue TEeopuun
(k7eTouHass, XPOMOCOMHAasi, MYyTaI[MOHHAs1), 3aKOHBI
(I'. Menpnens, T. Moprana, H.J. BaBunoBa) u yueHus
(0 meHTpax MHOrooOpasus U  MPOUCXOKICHUS
KyJnbTypHbIX pactenuii H.M. BaBuiioBa), onpenensrs
IPaHHULIbl UX MPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHI/Ie BJIaACTh MCETOAaMU Haquoro IIO3HAHUA B
Oouosornu (HAONIOZCHUE U OMHMCAHHUE JKUBBIX CHCTEM,
HpOI_IGCCOB nu HBHGHHﬁ; OpI‘aHI/I?)aI_[I/I}I nu HpOBe,Z[eHI/Ie

OHOJIOTUYECKOr 0 OKCIICPUMCHTA, BBIIBUKCHUEC
THUIIOTEC3bI, BBISABJICHUC 3aBUCMUMOCTH MCKOY
HCCICAYEMBIMHA BCJIIMYNHaAMU, 00BsACHEHHE

IIOJIyYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX
HNOHATHH, TECOPUI U 3aKOHOB; YMEHHE J€JIaTh BBIBOJIBI
Ha OCHOBaHMH MOIYYEHHBIX PE3YJIbTATOB)

YmMmenne BBLACIIATH CYHICCTBCHHBIC ITPU3HAKH BUPYCOB,
KJIETOK TPOKApUOT M DYKAPHOT, OJHOKJICTOYHBIX W
MHOTOKJIETOYHBIX OpPTaHHU3MOB; 0COOEHHOCTH
nporieccoB 0OMeHa BEIIECTB M MPEBPAICHHs YHEPTHU
B KJeTke, (OTOCHMHTE3a,  IUIACTHYECKOTO |
9HEPreTUYecKOro OOMEHa, XEMOCHHTE3a, MHTO3a,
Meno3a, OILJIOJOTBOPEHU, Ppa3sMHOXEHHS,
WHIWBUIYAIbHOTO PAa3BUTHS OpraHnu3Ma (OHTOTEHE3)

YMeHHe TpUMEHATh TONy4YEeHHBIC 3HAHUS IS
00BSICHEHUS! OMOJIOTUYECKUX IPOLECCOB M SIBICHUH,
IUIE  TIPUHATHA — TPAaKTHYECKUX  pEHIeHWH B
NOBCEAHEBHOM KM3HM B IeNsAX  oOecleyeHus




0€30MacHOCTH  CBOETO  3[0POBbS U 370POBbS
OKPYKAIOIIMX JIF0JIeH, COOTIOACHHSI HOPM TPaMOTHOTO
MOBEICHUSI B OKpYXKalOUIEH NPUPOIHOU  CpEJe;

IIOHUMAHUC H€O6XOI[I/IMOCTI/I HCITIOJIB30BAHUS
NOCTHKEHUU COBPEMEHHOM onosornu U
OMOTEXHOJIOTHIA LA paLuoOHAIBHOIO
MIPUPOIOTIOTB30BAHMS

YMeHue pemars 3JeMEHTapHbIC TCHETHYECKUE 3a1a9U
Ha MOHO- M JUTHOPUIHOE CKpEIIMBAaHUE, CLEIUIEHHOE
HacJIeIOBaHHUE; COCTABJISATh CXEMbl MOHOTHMOPHIHOIO
CKpeLIUBaHMUs U1 [pEeACKa3aHus HacIeqOBaHUs
IIPU3HAKOB Yy OPraHU3MOB

VMeHHEe BBIIONHATH J1a0OpaTOpHbIC U MPAKTUYECKHE
paboThl, cobII0AaTh MpaBUia Mpu padboTe ¢ yueOHBIM
1 1a00paTOpHBIM 000pyAOBaHUEM

YMeHue KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH
uH(}OpPMAIIHIO OMOJOTUYECKOTO coJiepKaHus,
BKJIIOYAIOIIYIO MICEBJJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HCTOYHUKOB (CMU, HAy4YHO-TIONYJISIPHBIE
MaTepuaibl); JTHYECKHE aCHEKThl COBPEMEHHBIX
UCCIeI0BaHU I B ouomoruw, MEIUIUHE,
OMOTEXHOJIOTHUHI
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YmMmenne co3gaBaThb COGCTBGHHBIG IINCBMCHHBIC WU
YCTHBIE  COOOIIeHUsI, 0000m@as OUOIOTHYECKYIO
I/IHq)OpMaI_II/IIO N3 HCCKOJIbKUX HCTOYHHKOB, I'PaMOTHO
HCITOJIH30BaTh MOHSATUHHBIN anmapar OHOJIOTHH

11 KUIIACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
o011ero o6pa3oBaHus

ChopMupoBaHHOCTH 3HAHUH O MeCcTe U pOJIK
OHMOJIOTUM B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS;
0 BKJIAJEe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTHM; (PYHKIIMOHATHHOU
TpaMOTHOCTHU YCJIIOBCKA JId PCIICHHUA JKU3HCHHBIX
3a1au

YMeHHe pacKphiBaTh COJEP)KAHHE OHOJOTHYECKUX
TEPMHHOB W TIOHATUH: BHI, MOIMYJSIHs, TEHO(POH],
SBOJIIONNS, JABWXKYIIHME CHIIBI ((aKTOPBI) SBOJIOIHH,
IpUCIIOCOOJICHHOCTh OPraHU3MOB, BHA000pa30BaHUE,
9KOJIOTUYECKHE (PAKTOPBI, IKOCUCTEMA, MPOIYICHTHI,
KOHCYMCHTHI, PECAYLICHTHI, nenun IIUTaHUA,
9KOJIOTUYECKasi MUpaMuIa, OMoreoreHo3, ornocdepa

YMmenne U3J1araTh Ouosornyeckue TEOpUHU
(oBomonmonHasi Teopus Y. JlapBuHA, CHHTETHYECKAs




TEOpUs HBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponsimeBoro cxoacrsa K.M. Boapa, uepenoBanus
IJIaBHBIX HampaBjieHUA U myted sBomounu  A.H.
CeseprioBa, yuenusi o 6mocepe B.M. Bepnanckoro),
OTpEeAeNATh TPaHUIBl MX MPUMEHUMOCTU K >KUBBIM
CUCTEMaM

YMeHI/Ie BJIaACTh MCETOAdaMU Haquoro IIO3HAHUA B
Oouosornu (HAONIOJCHUE U OMKMCAHHUE JKUBBIX CHCTEM,
HpOI_IGCCOB nu HBHGHHﬁ; OpI‘aHI/I?)aI_[I/I}I nu HpOBe,Z[eHI/Ie

OHOJIOTUYECKOr0 OKCIICPUMCHTA, BBIIBUKCHUEC
THUIIOTEC3bI, BBISABJICHUC 3aBUCMMOCTH MCKIY
HCCICAYEMBIMHA BCJIIMYNHaAMU, 00BsACHEHHE

IIOJIyYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX
HNOHATHH, TECOPUI U 3aKOHOB; YMEHHE J€JIaTh BBIBOJIBI
Ha OCHOBaHMH MOJYYEHHBIX PE3YJIbTATOB)

YMenue BBIACIATH CYIICCTBCHHBIC IIPpHU3HAKU

CTPOCHUS OHOJIOrHYECKUX 00BEKTOB: BHUJIOB,
MO YJISALUAN, MPOAYLIEHTOB, KOHCYMEHTOB,
PEAYIIECHTOB, OHOreoIeHO30B u 9KOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHOMN
M3MEHYHUBOCTH, €CTECTBEHHOI0 otbopa,

BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB,
NEHCTBUS IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI,
MePEeHOCca BEIIECTB U MOTOKA YHEPTHH B IKOCHCTEMAX,
AQHTPOINOTE€HHBIX H3MEHEHUN B DSKOCHCTEMAX CBOEU
MECTHOCTH, KpyroBOpoTa BEIIIECTB u
OMOTeOXMMHYECKUX IIUKIOB B Orocdepe

YMeHne TOpUMEHATh TOJy4EHHbIC 3HAaHUS  JJIA
00BsICHEHUS! OMOJIOTUYECKUX IPOLECCOB U SIBICHUH,
Ui TPUHATHS ~ TNPAKTUYECKUX  PEIIEHW B
NOBCEHEBHOM KM3HM B  IENsAX  OOecleyeHus
0€30MacHOCTH  CBOETO  3[0POBbSI U 370POBbS
OKPYKaIOIIMX JIIOAEH, COOII0IEHUSI HOPM I'PaMOTHOTO
MOBEICHUSI B OKpYXKalOUIEH MPUPOIHOU  CpEJeE;
NOHMMAaHHE HE0O0XOIMMOCTH HCII0JI30BAHUS
JNOCTHKEHUN COBPEMEHHOM OHOJIOTHH s
PalMOHAIBHOTO IPUPOAOIIOIb30BAHNUS

YMeHHne pemarh dJIEMEHTAapHbIE  OHOJIOTHYECKHE
3ala4i, COCTaBJIATb CXCMbI IICPCHOCA BCHICCTB U
SHEPTHH B DKOCUCTEMAaX (IICTIH MTUTAHHS)

VMeHHEe BBIIONHATH JTa0OpaTOpHbIC U TMPAKTUYECKHE
paboThl, cobII0AaTh MpaBUia Mpu padboTe ¢ yueOHBIM
1 1ab0paTOpHBIM 000pyAOBaHUEM

YMeHue KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH

UHPOPMALINIO OHMOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOIIYIO MICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HCTOYHUKOB (CMU, HAy4YHO-TIONYJISIPHBIE
MaTepHabl); paccMaTpuBaTh rJI00aTbHBIC

OKOJOTHUYCCKUC HpOGHGMBI COBpPCMCHHOCTH,




dbopMHpPOBaTh TO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3HILINIO
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YmMmenne co3gaBaThb COGCTBGHHBIG IINCBMCHHBIC WU
YCTHBIE  COOOIIeHUs, 0000m@as OUOIOTHYECKYIO
I/IH(I)OpMaI_II/IIO N3 HCCKOJIbKUX HMCTOYHHKOB, 'PaMOTHO
HCITOJIH30BaTh MOHSATUHHBIN anmapat OMOJIOTHH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbliidjIeMEHTCOIePKAHUSA

1

buonorusakaknayka

1.1

buonoruss — Hayka o >xuBoil mpupone. Ponp Ouonorun B (hopMupoBaHHH
COBPEMEHHOM Hay4YHOUW KapTHUHBI Mupa. CHCTEMaObHOIOTHYECKIUXHAYK

1.2

MeTo/ bl TIO3HAHUS KUBOHM MPUPOABI (HAOIIOICHNE, SKCIICPUMEHT, OIMCAHNE,
U3MepeHue, KiacCu(uKalus, MOJSIUPOBAHKE, CTAaTHCTUYECKash o00paboTka
JTAHHBIX )

’KuBble cucTeMBl U X opraHu3anus

2.1

JKusbie cuctembl (OMOCUCTEMBI) KakK MpeaMeT u3ydeHus onosorun. CBoHcTBa
OuocucTeM U UX pazHooOpasue

2.2

YpoBHH OopraHu3aluu OMOCHUCTEM: MOJIEKYISPHO-TeHETUYECKUHN, KIETOYHBIH,
OpraHU3MEHHBIN, TONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OnochepHbIi

XUMHUYECKUH COCTAB M CTPOCHUE KIIETKU

3.1

XUMHAYECKUNA COCTaB KIIETKA. XUMHYECKHUE OJJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHThl. Bojna u MuHepaibHble BeniectBa. DyHKUMM BOABI U
MUHEPAIBHBIX BEIIECTB B KieTke. [lomnepxanneocMoTHIECKOTOOaanca

3.2

benku. CoctaB u crpoeHne OENKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3amenumble W 3aMEHMMbIE aMUHOKHCIOTBL. AMHHOKHCIOTHBIA COCTaB.
YPOBHHU CTPYKTYpPBI OEITKOBON MOJIEKYIIHI (TIepBUYHAS, BTOPUYHAS, TPECTUYHAS
Y YeTBEpTUYHAsI CTPYKTypa). XMMUYECKHUE CBOIMCTBA OenKkoB. bruonornyeckue
¢byHKINN OEKOB.

depMeHTHI — Onosornueckue karanuzatopel. CTpoeHue pepMeHTa: akTHBHBIN
HeHTp, cyoOctparHas  crnenuduuHocte.  Kodepmentsl.  ButamuHbIL
OTnnunsihepMEeHTOBOTHEOPraHUYECKMXKATAIN3aTOPOB

3.3

VYrneBonmpl:  MOHOcaxapuabl  (TaOKo3a, pubo3a W JI€30KCHpH003a),
arcaxapuabl (caxaposa, JIaKTOo3a) M TOJHcaxapuabl (Kpaxmai, TJIMKOTeH,
1esuTroI03a). buomorndeckue GyHKIIUA YTIIEBOOB.

Jlunuael:  TpUraUIepuabl, crepounsl, Qochomunuasl.  'mapoduabHO-
ruapodoOHbIe cBoiicTBa. buomormdeckue (yHkiuu aunugoB. CpaBHEHHE
YIJI€BOOB, OCJIKOB U JIMTUA0B KaK UICTOYHUKOB SHEPTHH

3.4

HyxneunoBbie kucnorsl: JHK u PHK. Hykineotuaslt — MoHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pynkiuu JIHK. Ctpoenne u dyHKIMHA
PHK. AT®: crpoenue u pyHKIUU

3.5

[uTonorus — Hayka o kierke. Knetounas teopusi. MeTOabIN3yYEHUSIKIIETOK

3.6

Knerka kak nienoctHas >xuBas cucrema. O0Imuye Npru3Haky KIETOK: 3aMKHYTasl
HapyxHas MmeMmOpana, monekynsl JJHK kak renernueckuii ammapar, cuctema
CHHTe3a OenKa

3.7

Tunel KJIETOK: »yKapuoTHueckas M Mpokapuoruuyeckas. OcoOEHHOCTH
CTpOCHHUSI TPOKAPHOTHYECKOW KieTku. Kierounas creHka OaxTepuil.
CtpoeHne SyKapuOTHYECKOM KJIETKHM. OCHOBHBIE OTJIMYHUSA PACTUTEIBHOM,
KMBOTHON M I'PUOHON KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAs CTEHKA, TITUKOKAIMKC, MX
¢dbyskuun. [Inasmarnyeckas memOpaHna, e€ cBoiicTBa u pynkuuu. [{uTormmazma




u e€ opra"ousl. OqHOMEMOpaHHBIC OPTaHOUIBI KJICTKH: YHI0ITUIa3MaTHIECKast
cetp (OIIC), anmapar I'onpmku, nu3zocoMsl. [lomyaBTOHOMHBIE OpraHOMIBI
KJIETKU: MUTOXOHAPUH, TUIACTUIBI. [IporcXoxkaeHne MUTOXOHAPUI U TIIACTH.
Buner mnactun. HememOpaHHbIe OpraHOHIbI KISTKH: PHOOCOMBI, KIETOYHBIN
LIEHTP, PECHUYKH, KT'yTUKU. OYHKIMUOPTaHOUJOBKIECTKH. BritoueHust

3.9

Anpo — perynsTopHbIi 1eHTp KieTku. CTpoeHue siapa: siaepHas 000JI0vKa,
KapHOoIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPTBEIIECTB B KIETKE

H(I/ISHGI[CHTCJ'II)HOCTI)KJ'I €TKHU

4.1

OOMeH BemecTB, WM METa00au3M. ACCUMUIIAINS (TUTACTUYECKU OOMEH) U
TUCCUMUIISALIUS (PHEPreTHUECKU 0OMEH) — JBE CTOPOHBI €IMHOTO IMpoliecca
Merabomm3ma. Tumbl oOMEHa BemIeCTB: aBTOTPOGHBIH M TeTepOTPOQHBIM.
Poib hepMeHTOB B 0OOMEHE BEILECTB U IPEBPAILICHIH YHEPTUU B KIIETKE

4.2

®otocunte3. CperoBas U TeMHOBas (a3l (¢orocuHTe3a. Peakium
dbotocunTe3a. DddexkTuBHOCTh (HoTOCHMHTE3a. 3HAUeHHE (HOTOCHHTE3A IS
®U3HM Ha 3emiie. BrnusHue yciaoBwii cpenbl Ha (OTOCHMHTE3 M CIOCOOBI
MOBBILIEHUS €0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTE3. XeMOCHHTE3UPYIOIINe OakTepuu. 3HAYeHWE XEMOCHHTe3a s
KU3HM Ha 3emMie

4.3

DHepreTU4YecKuii oOMeH B KieTKe. PaciierieHne BEmIeCTB, BBIJCICHHE W
aKKyMYJIMpPOBAaHUE HHEPIUU B KJIETKE. OTambl JHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KuciopoaHoe oKHCIeHUE, WM KIETOYHOE
apIxanue. DPPeKTUBHOCThIHEPTeTUYECKOr00OMEHa
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Peakiun wmatpuunoro cuHTe3a. [enermueckas wuHpopmarus u JIHK.
Peanuzanus renernyeckoid MHPOpMALUHU B KIeTKe. ['eHeTHUecKuit Ko U ero
cBorictBa. TpaHckpunuuss — MarpuuHbldi cuHTe3 PHK. Tpancmamus —
Oouocunre3  Oenka.  KoxmmpoBanmeamumHokucinor.  Pombpubocom B
O6uocuHTe3ebenKa

4.5

Hexnerounsie ¢opmbl ku3HU — BUpPYChl. cTopust oTkpbiTus BupycoB (JI.1.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIBHOCTH BHUPYCOB.
bakrepunodaru. bonesnn pacreHmii, KUBOTHBIX M YEJIIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc wummynozedunmrta uenoBexka (BUY) — Bo3Oyaurensb
CII1Ta. [TpodunakTruka pacripoCTpaHSHHs] BUPYCHBIX 3a00JICBaHHI

Pa3mHOXkeHNe 1 MHIMBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsnii 1Mk, WiW KU3HEHHBIA LUK KiIeTku. MuTepdaza m MHTO3.
[Tpoueccrl, mporekarorire B uHTepdase. Permukanus — peakiiyus MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpoMOCOMHBIN HabOp — KapHOTHIL.
JIMIJIOWAHBIA W TalyIOMJHBIA  XPOMOCOMHBIE  HAaOOphl.  XPOMAaTHBI.
[{uTosornyeckne OCHOBBI PA3MHOXKEHUS W HMHAWUBHUAYAJIBHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue kinerku — muto3. Craauu muto3a. [lpomecchl, npoucxoadiue Ha
pa3HbIX CTAAUSAX MUTO3a. bUOIOrMYEeCKUIICMBICIMUTO3a

52

®opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe U mojoBoe. Buapl 6ecnonoro
pa3sMHOXKEHHUA: JAEJICHHE HaJBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHue, BEreTaTUBHOE Pa3MHOXXEHHE.
VcKkyccTBEHHOEKIOHUPOBAaHUEOPTAHN3MOB, €r03HAYEHUEAIISICENEKIIUT

53

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
Meiio3. Craguu meiosa. I[lponecchl, mMpoUCXOIAIIME€ HA CTaAUSX Meio3a.




[ToBenenue xpomocom B Mmenose. Kpoccunrosep. buosiornueckuiicMbicn U
3HAYEHUEMEN03a

5.4

I'amerorenes — mporecc 0Opa30BaHUS TOJNOBBIX KIETOK Y JKUBOTHBIX.
[TonoBble xene3bl: CEeMEHHUKH | sSUYHUKA. OOpa3oBaHWE W pPa3BUTHE
MIOJIOBBIX KJIETOK — TaMeT (CIiepMaTO30u/, SHUIIEKIIETKA) — CIIepMaTOreHe3 U
OOreHes. Oc0OEHHOCTUCTPOCHUSITUIICKIICTOK U CIIEpMATO30HUI0B.
OnnonorBopenue. IlapreHorenes

5.5

NunuBuayanpbHOe  pa3BuTue (OHTOTeHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpmorene3). Drtanmbl SMOPHOHANIBHOTO PAa3BUTUS Yy  IO3BOHOYHBIX
KUBOTHBIX: ApOOJeHHe, TacTpyisiuus, opraHorenes. I[locTamOpuoHanbHOE
pazBute. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSAMOE, HEMPIMOE
(muuHoYHOE). BnusHmWe cpenbl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct u pasButue pactenuii. OHTOTr€HE3 IBETKOBOIO PACTEHUS: CTPOEHUE
CEeMEHH, CTa/IMH Pa3BUTHUS

Hacne;[ CTBCHHOCTb U UBMCHUYMNBOCTHOPTaHNU3MOB

6.1

IIpeamer wu 3amaun reHetuku. Mcropuss pasBUTHS TEeHETHKU. Bxian
POCCHICKHX U 3apyOeXXHbIX YUEHBIX B pa3BUTHE FEHETUKU. MeTO/1bl TeHETHKHU
(ruOpuI0IOTUYECKUN, LUTOTCHETUYECKUH, MOJEKYIAPHO-TeHETUYECKUNA).
OCHOBHBIE T€HETUYECKUE NOHATH. [ eHeTHUeCKass CHMBOJIMKA, UCIIOIb3yeMast
B CX€Max CKpeIVBaHUN

6.2

3aKOHOMEPHOCTH HACJIEN0BaHUS MPU3HAKOB, yCTaHOBJIEHHbIE [. Menaenem.
MonoruOpuaHOe CKpemuBaHue. 3aKOH eIuHooOpaswsi THOPHIOB TEPBOTO
nokosieHus. [lpaBuino noMuHUpOBaHUSA. 3aKOH pacILEIUIEHHUs] MPU3HAKOB.
I'umoresa ynctoThl ramet. [1oHOE U HETIOTHOE JOMUHHPOBAHHUE.
JluruOpumHoe  CKpeuluBaHUE. 3aKkOH  HE3aBUCUMOIO  HAaCJIEIOBAaHUI
NPHU3HAKOB. [lUTOTeHEeTHYEeCKHEe OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHHUSL.
AHanmuzupyrolee — CKpemuBaHue.  Vcrmonb3oBaHWE — aHATH3UPYIOLIETO
CKPEUIMBAHUS IJIs1 ONIPEICIICHUS TEHOTHUITA 0COOU

6.3

CuermuieHHOE HacienoBanue npusHakoB. Padorta T. Moprana 1o crierieHHOMY
HACJIEAOBAaHUI0 TEHOB. HapymieHue cLEIUIeHHsT T€HOB B PE3YyJbTare
KpOCCHHTOBEpa. XPOMOCOMHAs TEOpUS HACJIEICTBEHHOCTH. | eHeTnyeckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OMpeAesieHuEe MmoJjia. AyTOCOMBI U TOJIOBbBIE
XpOMOCOMBI. FOMOI‘aMeTHBIe n reTeporaMeTHHe OpI‘aHI/IBMBI.
HacnenoBanuenpu3HakoB, CIIETUICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Bubl N3MEHUNBOCTH: HEHACIIEACTBEHHAS! U HACJIEICTBEHHASI.
Ponbe cpenbl B HEHacHeACTBEHHOM HM3MEHYMBOCTHU. XapaKTEPUCTHKA
MOJTU(UKAMOHHOW HM3MEHYMBOCTH. BapualMoHHBIA psii M BapuallMOHHAs
kpuBaid. Hopma peaknmm npusHaka. KoaudecTBEHHBIE M Ka4eCTBCHHBIE
MPU3HAKK U UX HOpMa peakuuu. CBoHCTBaMOAN(PUKALIMOHHONM3MEHUYMBOCTH

6.5

HaCJIe,Z[CTBeHHa}I, nin TICHOTHUIIMYCCKAasd, HM3MCHYHMBOCTD. KOM6I/IHaTI/IBHa}I
W3MEHYMBOCTh. MeHo3 W TMOJOBOM MpOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTH. MyTalmoHHas W3MEHYMBOCTH. Kiaccudukamus MyTariuii:
T€HHbIE XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ TNPUYUHBI MYTaIlHM.
MyrtareHubie (GakTopbl. 3aKOH T'OMOJIOTHYECKUX PsI0B B HACIEICTBEHHOM
m3meHunBocty H.M. BaBmnosa

6.6

I'eneruka yenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOAbl TE€HETUKHU




YeJIOBEKa: TeHeaIOTHYCCKUH, OU3HELOBBIH, IUTOTCHETUYCCKHI,
OMOXMMHUYECKUH, MOJIEKYJIsIpHO-TeHeTndecknil. COBpeMEeHHOE OmpeaeeHHe
TE€HOTHIIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUNIHMPOBAHUE, B TOM YHCIIE
¢ nomouisio ITIIP-ananu3a. HacineacTBenHbie 3a00/IeBaHUs Y€IOBEKA: T€HHBIC
0one3nu, 0oJie3Hn c HaCJIEICTBEHHON MIPEAPACIIONOKEHHOCTBIO,
XpoMocoMHbIe  Oone3Hn. ComaThueckue ¥ TEeHEepaTHUBHBIC MYTaIUH.
[IpuHnunel 370poBOTO OOpa3a >KU3HH, JUATHOCTUKH, NPOPUIAKTUKH H
JICUCHHUS TE€HETHYECKHUX 0oJIe3HEH. Meauko-TeHeTUIEeCKOe
KOHCYJIbTUPOBaHKE. 3HAUCHUE MEIUIIMHCKOW T€HETUKHU B MPEIOTBPALLICHUH U
JICYCHUH TeHETHYCCKUX 3a00JIEBaHUM YeIOBEKa

Cenexiusoprann3MoB. OCHOBBIONOTEXHOJIOTUN

7.1

Cenexkuus Kak HayKa M NpOLECC. 3apOKICHUE CEJEKIUU U JTOMECTHKALU.
VYuenue H.M. BaBunoBa o wLeHTpaXx MNPOUCXOXKICHHS M MHOTr0o0pa3us
KYJIBTYPHBIX PACTEHUH. [[€eHTPBINIPONCX 0K IEHUAIOMAITHUX)KUBOTHBIX. COpT,
1I0pOJa, IITaMM

7.2

CoBpeMeHHbBIE METO/IbI CeNEeKIUU. MacCOBbI U WHAWBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUM W KUBOTHBIX. OIllEHKa AKCTepbhepa. bim3kopoacTBeHHOE
cKpemuBanue — WHOpuUAMHT. Yuctas nuHusA. CKpeluBaHUE YMCTBHIX JIMHUH.
I'eteposuc, wnm rubpuaHas cuiaa. HepoacTBeHHOE CKpelMBaHUE —
ayropunuur. OtmanéHHas rubpuamsamuss u e ycmexu. VICKycCTBEHHBIM
MyTareHe3 M MOJyYEHHE IMOJUIUIONIOB. JIOCTMKEHUS CEJIeKUMU DPACTEHM,
KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorust kak oTpaciib IPOU3BOJCTBA. ['€HHas WMH)KEHepHs. OTarbl
co3nanusi pekomOunantHor JIHK m Tpancrennsix opranumsmoB. Kietounas
umxkeHepusi. Kietounele KyabTypbl. MHKPOKJIOHAIbHOE pPa3MHOKEHUE
pactenuii. KinoHupoBaHHE BBICOKOMPOIYKTHUBHBIX CEIHCKOXO3SIHCTBEHHBIX
OpPraHu3MOB.  ODKOJOTHYECKME M  3THdeckuenpodbisemsl. I'MO  —
TeHETUYECKUMOIU(PUIIMPOBAHHBICOPTAHU3MBI

11 KJTACC

Kon ITpoBepsieMbliidjIeMEeHTCOIePKAHUS

DBOJOLAOHHAIOUOIOT U

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBupgerenscTBa 3Bomonuu. [laneoHTONOrMYecKue: IMOCIEA0BATENbHOCTh
HOSIBJICHUSI BHJOB B IAJCOHTOJIOTHYECKON JICTONHCH, MEPEeXOIHbIC (OPMBI.
Buoreorpaduyeckue: cxoncTBO M pazauuue ¢ayH U (IOp MaTEpPUKOB H
OCTPOBOB. OMOPHOJIOTHYECKHE: CXOJCTBA W pa3Nu4us SMOPHOHOB pPa3HbBIX
BUJOB  MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE:  T'OMOJIOTUYHBIE,
aHAJOTWYHBIC, PYAUMEHTapHbBIC  OpraHbl, AaTaBU3MBL  MOJEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHHU3MOB HACIEICTBEHHOCTH M OCHOBHBIX
MeTabO0JIMYECKHX ITyTeH Y BCEX OPraHM3MOB

1.2

OomouronHass teopusi Y. JlapBuHa. IIpeanocbulkn  BO3HUKHOBEHHS
JapBUHU3MA. [IBMOKYyIIME CHUIIBI 3BOJIONMM BUIOB Mo JlapBuHY (M30bITOUHOE
pa3MHOXKEHHE  TNpU  OTPAHMYEHHOCTH  PECypcoB,  HeolpeaencéHHas
U3MEHYMBOCTb, O60ph0a 3a CyliecTBOBaHHE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus sBomonuu (CTD) M OCHOBHBIE €€ TOJIOKEHUS.
Muxkpososmtonus. [Tonynsius Kak eIMHUIA BUAA U IBOJIOLUN




1.4

JBwxkymmue cuibl (GpakTOphl) ABONIONMKA BHAOB B Npupojae. MyTarmoOHHBINA
nporecc 1 KOMOMHATUBHAS M3MEHYUBOCTh. [lomymnsiiiMoHHbIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanusi. EcrecTBeHHBIN 0TOOp — HaMpaBiIsAtonuil hakTop
sBOMOLMH. POPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnioco0aeHHOCT, OPTraHW3MOB Kak pe3yibTaT 3Bomonuu. [Ipumepsr
npUCnoco0IeHUH Y OpraHu3MoB. ApoMop(O3bl U HANOAIANTALINY.

Bun wu  BumooOpazoBanme. Kpurepuum Buma. OcHoBHBIE  (OpPMBI
BU000pa30BaHus: reorpauyeckoe, SKOJIOTHIecKoe

1.5

MakposBomrorusi.  DopMbel  3BOMIONMM:  (UIETHYECKAsl, JAUBEPreHTHasd,
KOHBEpIeHTHasi, napasuienbHas. HeoOpaTuMocTeIBoOIOIUH

Bo3HMKHOBEHME 1 pa3BUTHUE KU3HU Ha 3eMJie

2.1

JlonayuyHble MpEeACTaBICHUS O 3apOXACHUM KU3HU. HayuHble ruUnoressl
BO3HUKHOBEHHUS XU3HU Ha 3emJje: abuoreHe3 M MmaHcrnepMus. XUMHUYECKas
OBOJIFOIIUA. 3KCH€pI/IMeHTa.HBHO€ MOATBCPKACHUC XHUMHYECKOHU 3BOJIIOIIUH.
HavanpHbie Tanel Ononorndeckoi aBonoruu. ['unoreza PHK-mupa. Tlepsrie
KJIETKU U UX 3BOJIXOIIUA. cI)OpMI/IpOBa.HI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emiie 1o spaM M nepuonaM. Karapxei. Apxelickas U
npotepo3oiickas 3pel. [lameo3oiickas spa u e€ NEpUOIBl: KEMOPHICKHUIA,
OPIOBUKCKHM, CHIIYPUUCKUH, JAEBOHCKUM, KAMEHHOYIOJbHBIA, MEPMCKUHU.
Me3zo3olickas 3pa u €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.
KaiiHo3olickas 3pa u €€ TmepuoJbl: MaJCOrCHOBBIN, HEOTE€HOBBIN,
AQHTPOIIOI€HOBBIM. XapaKTepUCTUKA KIMMAaTa WU TE€OJOTMYECKHX IPOLECCOB.
OcCHOBHBIE  3Tanbl 3BOJIONMM  PACTUTEIBHOTO U KUBOTHOTO  MHpA.
Apomopdo3sl y pacTeHUi W KUBOTHBIX. [losiIBICHUE, paclBeT U BBIMHUpAHUE
TPYIII )KUBBIX OPraHU3MOB
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Cucrema OpraHnu4eCKOoro Mmupa KaK OTpPaKCHUC DOBOJIIOIUU. OcHOBHEBIE
CUCTEMATUYCCKUE I'PYIIIEI OPraHnu3MOB

24

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHS Kak Hayka. Pa3BuTue nmpencraBieHUun O
MMPOUCXOKACHUUN YCJIOBCKA. MGTO,Z[BI HU3YUCHUSA AHTPOIIOTCHE3A. CXOI[CTBa n
pa3nuuus YyesloBeKa U )KUBOTHBIX. CHCTEMaTHUeCKOE MOJI0KEHUE YeTOBEeKa.
JBmwxynme cuibl ((hakTopsl) aHTponoreHesa. HacnencTBeHHass M3MEHYUBOCTD
u €CTECTBECHHBIN oToOop. OO01mecTBEHHBINOOPa3KU3HH,
U3TOTOBJIICHUECOPYIUUTPYIA, MBIIUICHHUE, PEYb

2.5

OcCHOBHBIE CTaIUU U BETBU 3BOJIOLUHU YEJIOBEKA: aBCTPAIONUTECKHU, YesoBek
ymenslid, YenoBek NpAMOXonasiiui, YenoBek HeaHAepTanbCKuii, Yemosek
pa3yMHblid. Haxoakn McKoIaeMbIX OCTAHKOB, BpEMs CYIIECTBOBAHHUS, 00JIaCTh
pacnpocTpaHeHust, 00bEM roJI0BHOTO MO3Ta, 00pa3 JKU3HH, OPYIHSI

2.6

YenoBeweckne  packl.  OCHOBHble  OoyibliM€  pachl:  €BPOICOUHAS
(eBpasuiickasi), HETrpo-aBCTpaJIOWIHAs (PKBATOpHUAJbHAS), MOHTOJIOMIHAS
(a3uarcko-amepukanckas). UYepTsl HPUCHOCOOICHHOCTH —MpEICTaBUTENECH
YeJI0OBEUECKUX pac K YCIOBMSIM CYIECTBOBaHUSA. ENMHCTBO YenoBeueckux pac.
Kputukapacuzma

OpranusMsl 1 OKpyKarolasicpeaa

3.1

DKOJIOTHSl KaK HayKa. 3aJadd U pa3liedbl SKOJIOTruU. MeTonbl 3KOJOTHYECKUX
HCCIIEI0BaHMM. DKOJIOTHYECKOe MUPOBO33peHne. CpepioOnTaHuIOPTaHU3MOB:
BOJHAsA, HA3CMHO-BO3AyIIIHAs, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAsA

3.2

Okonoruyeckne (akropel. Kiaccupukamuss SKOIOTHYECKHX — (aKTOPOB:
abuoTHueckue, OHOTHUYECKHE U AQHTPOIIOTE€HHBIE.




JeticTBHEIKOTOTHYECKUX (PAaKTOPOBHAOPTAHU3MBI

Abnotndeckue (aKTOphl: CBET, TEMIIEpPaTypa, BIaKHOCTb. POTONMEpruoau3Mm.
33 [Ipucniocobnennss OpraHU3MOB K JCHCTBUIO aOMOTHYECKHX (DaKTOpOB.
buonornueckue puTMbl

buotndeckue ¢akropbl. Buabl OHOTHYECKUX B3aMMOJEHCTBUI: KOHKYPEHIIHUS,
XUIIHWYECTBO, Mapa3suTH3M, MYTYyalu3M, KOMMEHCAIU3M (HaxJ1eOHUYECTBO,
34 KBapTUPAHTCTBO), aMEHCaJu3M, HEUTPaIU3M.
3Ha4YeHNEOMOTHYECKUX B3aUMOACHCTBUUISICYIIIECTBOBAHUSIOPTaHU3MOB B
MPUPOTHBIXCOOOIIECTBAX

OKOJIOTUYECKHE  XApaKTePUCTUKM nomynsauud. (OCHOBHBIE  IIOKa3aTeNH
3.5 NONYJSILUN: YUCIEHHOCTh, IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTbh, MPUPOCT,
murpanus. JJMHaMUKauYMCIEHHOCTUIIONYJISIIUU U €€PETyIISALHNs

4. Coo011ecTBa v 9KOJIOTHUECKUECUCTEMBI
CoobmecTBOo opranu3mMoB — OuorneHo3. CTpyKTypbl OHMOIICHO3a: BHJIOBasd,
4.1 MPOCTPaHCTBEHHAs, Tpoduueckas (rumieBas). Buabl-momuHanTel. CBsi3M B
OuoreHo3e

DKoNoru4ecknue cucreMbl (9kocuctembl). lloHaTne 00 »dKocucTemMe H
6uoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IMPOJIYLIEHTHI,
KOHCYMEHTBI, pEeAyleHThl. KpyroBopor BemecTB U TMOTOK DJHEPIHH B
4.2 skocucteme. Tpoduyeckue (MUIIEBBIC) YPOBHU dKOCHCTEMEBI. [lumeBrie menu
u cerrn. OCHOBHBIC TIOKa3aTelM d3KOCHUCTEMBI: Ouomacca, MPOMYKIIHSL.
DKOJIOTHYECKUE MMUPAMUIBI: TTPOIYKIIUU, YACICHHOCTH, OroMacchl. CBOMCTBA
HKOCHCTEM: YCTOMYHBOCTD, CAMOpETyIsiiusi, pazsutue. CyKieccus

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOMHOTO
HJIM IIUPOKOJMCTBCHHOI'O JIECa.

AHTpPOTIOTEHHBIE ~ DKOCHCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
Bronorudeckoe u X03gHCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak ¢akrop ycToWunBocTH 2IKocucteM. CoxpaHeHHe
OMOJIOTUYECKOro pa3HooOpasust Ha 3emie

4.3

VYuenune B.M. Bepnanckoro o Ouocdepe. I'panuibl, coctaB u CTpyKTypa
o6uocdepsl. XKuBoe BemiecTBo u ero GpyHkiuu. OcobeHHOCTH OMOCchephl Kak
4.4 rio0anbHOM dKocHcTeMbl. J[MHamMHuyeckoe paBHOBecHe M OOpaTHas CBS3b B
o6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXUMHUYECKHE UKl 3JIEMEHTOB
(yraepona, azota). 3oHanbHOCTHOMOCHEpsl. OCHOBHBIEOMOMBICYIIIN

UenosedecTBo B 6uocdepe 3eMian. AHTpONOreHHbIE U3MEHEHHs B Ouocdepe.
['moGasbHBIC YKOJIOTUYECKHUE TPOOITEMBI.

OcHOBa paIMOHAIBHOTO YIPABJICHUS MPHUPOJHBIMH pECypcaMH U HX
UCIOJIb30BaHue. JJOCTHIKESHUSOMOIOTHH ¥ OX PaHATIPHPO,TbI

4.5

YUEBHO-METOJINYECKOE OBECIIEUEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
BriGepute yueOHbIE MaTEpUATIBI

1. buonorus: O6mas 6uosorus. 10-11 knaccel: yueOnuk / A.A. KameHckui,
E.A. Kpukcynos, B.B. Ilaceunux. - 4-e u3n., crepeoturl. - M.: JIpoda, 2024. -
368 c. : ui.




METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJIS

1. Bepemarun H. K. 3anucku naneontosnora : [1o cnenam npeakos. JI.: Hayka:
Jlenunrp. ota-Hue, 1981. 166 c.

2. Kyxkos b. Jlapsunusm B XXI Beke. Corpus, 2020.

3. 3aBap3uH ['.A. Tpu ku3HU BETUKOT0 MUKpoOHoJiora: JJokyMeHTanpHas
noBecThb 0 Cepree Hukonaesuue Bunorpaackom. M.: K1 «JIMBPOKOMy,
20009.

4. 3Bepes U. JI. Bocniutanue yyamumxcs B npoiecce o0ydeHust OuoI0ruu:
noco0. s yuurteneit / nmox pea. W. 1. 3sepesa. M.: IIpocsemenue, 1984, 160
C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET
1. Poccuiickas anektponHas mkona. buonorud. 10 kimace —
https://resh.edu.ru/subject/5/10/

2. Poccuiickas anekTpoHHas mkona. buosorus. 11 kmace —
https://resh.edu.ru/subject/5/11/
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