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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHS] TOJXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buosorus» cocraBWiIM: KOHIENTyalbHble mnonoxkeHus @OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNe, COoJepKaHUs, pPe3yJbTaToB OOy4YEeHHS U
TpeOOBAaHUM K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIUX IEIAX 1
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero obpa3oBanus B Poccmiickori ®denepamuu, a TakKe IOJOKEHHUSI O
cnenuduke 0MOJIOrHH, €€ 3HAYeHUH B MMO3HAHUU KUBOUM MPUPOJIbI U 0OECrIeYeHUH
CYILIECTBOBaHUS 4ejoBedecKkoro ooOiectBa. CorjiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T NpencTaBlieHWe O IeisIX, 00 oOlei
CTpaTeruy OOYy4YeHMS, BOCHUTAHUS U Pa3BUTUsA OOYYAIOIIMXCS CpEeICTBaAMU
yueOHoro mnpenmera «buonorus», omnpenenser o00s3aTeabHOE MPEIMETHOE
COJIEp’KaHWe, €ro CTPYKTypy, pacopeaelieHHue Mo pa3fenam ¢ TeMaw,
PEKOMEHIyeMYIO TOCIIeI0BATEILHOCTh M3YUEHHUsI YU4eOHOTr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOrMKH 00pa30BaTEIHLHOTO
IpoI1iecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaromuXcs.

B nporpamvMe 1o OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (GOPMHPOBAHMUM OCHOBHBIX BHJOB  Yy4eOHO-TIO3HABATEIHHOMN
NEeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaloIIMXCAd MO OCBOCHHUIO COJEpKAHUS
OMOJIOrMYECKOT0 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaiM30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWH Owojoruu, Onarojgapst 4emy B HeH
MPOCMATPUBAETCS HANPABIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHUEeM €CTECTBEHHO-HAYyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTU, IKOJIOTUUECKOTO MBIILICHHUS, MPEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHBIM OTHOIICHUEM K OKPYKAlolleW NPUPOIHON cpee.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIEeOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHH JKUBBIX CUCTEM PA3HOT0 PaHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOTpaMMe MO OMOJIOTHHU YJIEJICHO BHUMAHHUE HUCIOJb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JIJISI PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCIIe: TMPO(OUIAKTHKY HACIEACTBEHHBIX 3a00JIEBaHUN YETIOBEKA, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
1eaecooOpa3Horo TOBEJCHUST B OKpYKalollled MPUPOIAHOM cpene, aHaliu3a
BIIMSIHUSL XO3SUCTBEHHON JESATEILHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHUE BHUMAHUS K MPUKIAHOW HAITPaBIECHHOCTH



yaeOHOTO TpenMera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTHIO 00eCIIeUeHUS
YCJIOBUM TSI PEIICHUS OJJHOM M3 aKTyalbHBIX 3a]1ay IMIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeanonaraeT (GopMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MCHCHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHEe cpemHero oOmero oOpa3oBaHHs 3aHUMAET BaXHOE
mecto. OHa oOecrieunBaeT (QopMUpPOBAHUE y OOYYAIOIIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HAHUS O KUBOW mpupone, €&
OTJIUYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OPTraHMW3alldd M DBOJIOIUH, CO3IaET
yCJIOBHSI  JJIs:  TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(GyHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 3J0POBOTO M Oe3o0macHoro obOpasa
KU3HH, IKOJOTUIECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bosbiioe 3HaYeHHe OMOJIOTHS UMEET TaK)Ke VIS PEIICHUS BOCIIMTATCIILHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHus,  COIMAIM3ALNN
oOy4varomuxcs. M3ydenne 6momorun oOecrednBaeT yciaoBus st (popMUpOBaHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX U HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIbTYpBI, CIIOCOOCTBYET HMHTETPAIlMM OWOJOTHYCCKUX 3HAHUH C
MIPEICTABIICHUSMH U3 JIPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpaduu. Ha3BaHHBIE TOJMOKEHHS O TpeTHA3HAYCHUH YUEeOHOTO MpeaMera
«buonorus» COCTaBMJIM OCHOBY Ui ONpENEICHUS TOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJAEpKaHus, TMPEeACTaBICHHOr0 B Iporpamme I
OHOJIOTUH.

Ot6op comepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIIECTBIEH C TO3WUIHNA KYyJIBTYPOCOOOPA3HOTO TIOJX0/Ia, B COOTBETCTBHH C
KOTOPBIM OO0ydarImuecss JOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBanusa OO0IIEH KyJIbTYpbI, OMPECIAIONME aJeKBaTHOE TIOBEJCHHE
YeJloBeKa B OKpYXKarolleld NMPHPOAHOUW cpejie, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKO aesTeabHOCTH. Oco00e MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITy’KaT OCHOBOH JIsi (popMUpOoBaHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJIOrMYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJACpX)aHUS YYEOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUY  OCYIIECTBICHO C YYETOM TPHUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIUYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPHUPOBI, O €€ YPOBHEBOM OpraHu3aiiuu u
HBOJIIOITUHU. B COOTBETCTBHHM C 3THM B CTPYKType yueOHOTro npeamera «bromornsy»
BBIJICIICHBI CIICIYIONINE COAEpKaTeIbHbIC TUHUN: «bHoNorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormdeckas cucrema», «OpraHu3M Kak



ouonoruyeckas cucremayn, «CucrtemMa M MHOrooOpazHe OpraHM4eCKOro MHpay,
«OBOJIFOLUS KUBON IPUPOAB», « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHMI
UCIIOJI30BaTh ATH 3HAHMS JJI1 TPAaMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB
KUBOM MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTukeHue 1esid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YpOBHE 00ecrneunBaeTCs peleHUEM CIIeAYIOIUX 3a1a4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMbl 3HAaHUHM O OMOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIaX, CIy>KallUX OCHOBOMU
s (OpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJaX Hay4YHOTO MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3allMH, BBIIAIOMIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

¢opMupoBaHrue y OOy4YalOIIMXCS IO3HABATEIbHBIX, HWHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B IpoOLECcCe aHalW3a JaHHBIX O MYyTIX PAa3BUTUS B
OMOJIOTUM HAyYHBIX B3[VISIIOB, MAEH M MOJIXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUU;

CTAaHOBJICHHE Yy oOOydarommxcs oO0mel KyJbTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh M OILICHUBATH SIBJICHUS OKPY’KAIOILIETO
MUpa KMUBOW HPHUPOJbl HAa OCHOBAaHMM 3HAHUM U OIBITA, IOJYYEHHBIX IpHU
H3YUYCeHUH OMOJIOTHH;

dopMupoBaHrHEe Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUK B MPAKTUYECKOH JESITEIIbHOCTU YEJOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOIUI U arpoONOTEXHOJIOTUIA;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOIO OTHOIICHUSI K HEH, COOIO/IEHUS STUYECKUX
HOPM IPHU POBEJICHUN OMOJIOTMUECKUX UCCIIE0BAHMIA;

OCO3HAHHME LIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYpPBI, A1 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEHEBHOM >KM3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTHU MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTeNbHBIM YYE€OHBIM MPEIMETOM, BXOASIIMM B
COCTaB NMpeaMETHOMN 00nacTu « ECTeCTBEHHO-HAYUYHBIE PEIMETHI.



Jlist m3ydennst Ouoa0oruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoguTcs 68 wacos: B 10 kmacce — 34 yaca (1 gac B Hemenmto), B 11 kimacce — 34
yaca (1 yac B HeZIeI10).



COJEPXXAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocopuei, STUKON, SCTETUKON U MPaBOM.
Ponp Ownonormu B (OPMHUPOBAHHM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OGMOJIOTHYECKUX HaYK.

MeTo/1bI TO3HAHUS )KUBOUW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, KiIaccupUKalus, MOJETUPOBaHUE, CTaTHUCTHYecKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTO/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IWYHBIX METOJOB IpHU
H3YUYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) Kak IpeaMeT uzydenust ounonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTraHMYECKOUN MPUPOIbI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnocepHBI.

JdeMoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YKABOH IIPUPOIBI».

O6opynoBanue: moaenb Monekyinl JJTHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOCHHE KJICTKH.

XHWMHUYECKHM COCTaB KIETKU. XHUMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI U MHUHEpaIbHBIX BemecTB B kieTke. [lognepkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBble U 3aMEHMMbIE AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (MEpBUYHAs, BTOPUYHASl, TPETUYHAS H
YETBEPTUYHASl CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€lkoB. buonornueckue
byHKIUNU OEITKOB.



depmenTel — Owuonormdeckue katanu3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIA TEHTp, cyOctparHas crneuuduanocts. Kodepmentsl. BuramuHsbl.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pubo3a U Je30KCUpud03a),
aucaxapuibpl  (caxaposa, JaKTo3a) M TmosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0I103a). bruonornyeckue (yHKIMH YIJIEBOIOB.

Jlumuael:  Tpuraunepunbl, Qochomunuasl, crepouasl. [ uapoduIbHO-
runpodoOHble  cBoiicTBa. buonormdyeckue ¢yHkumu JunuaoB. CpaBHEHUE
YTJIEBOJOB, OEIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxnennoBeie kucnorsl: JHK u PHK. Hyxkneotuaer — MoHOMEpEI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Crpoenue u pynkuu PHK.
Buner PHK. AT®: ctpoenne u GyHKIHUH.

[{utonorus — Hayka o KieTke. Kiletounas Teopust — mpuMep B3aUMOIEUCTBUS
unen u (HaKToB B HAYYHOM MMO3HAHUU. MeTO bl U3yUeHUS KIIETKHU.

Knerka xak menoctHas »xuBasg cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHYyTas HapykHas memOpana, moiyekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapuUOTHYECKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsl MpOKapuoTHYecKoN kieTku. Knerounas creHka Oakrepuil. Ctpoenue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cBorictBa 1 pyHkuuu. [{utonnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: JIIC, anmmapat ['onbmxw,
nn30coMbl.  [1oTyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHIPHUHW, IUIACTUIBI.
[IpoucxoxeHne MUTOXOHIpUM W T1actud. Bunbl mnactun. HememOpannbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOJIM, PECHUYKH,
KryTUKU. OYHKIIUA OPTraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapuoIruia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoe», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxemsl: «llepuoanyeckass Tabnuia XMMHYECKUX 3JIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIEKyJIbl OeKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kuciaotel. JJTHK», «CtpoeHre MOIEKyYIIbI



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTeNbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKn», « Y rIeBoAbD), «JIMmuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U NpaKTHYEeCKHE PAdOTHI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnas pabora No 2. «M3ydyeHue CTPOCHHUS KIETOK PpACTECHHIA,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHICAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B IMOHUMaHUU
MeTabom3ma.

Tumnbl oOMeHa BeliecTB: aBTOTPOdHBINA U rerepoTpodHsbiil. Posib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh HOTOCHHTE3a. 3HAYCHUE (HOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BausiHue ycioBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOUIEe OaKTepuu. 3HaYECHUE XEMOCUHTE3a s
KU3HH Ha 3emiIe.

OHepreTuueckuii oOMeH B KjeTke. PaciienseHue BelEecTB, BBIIACICHHE U
aKKyMYJMPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buasl. KuciaopomHoe okucieHue, WM KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro oOMeHa.

Peakimuum wmatpuuHoro cunre3a. [enermueckas wuHpopmanus u JHK.
Peanuzanusi reHetudeckoil mHpopmanuu B kieTke. ['eHeTMUecKud KOA U €ero
cBoiicTBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsuusa — 6uocunres
oenka. Otanbl TpaHcasuuu. KoaupoBaHue aMuHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMsbl ku3HN — BUpYChl. cTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M JKM3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHuid, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmynoxeduiuta genoeka (BUY) — Bozoymurens CIT/]a.



OOpatHass ~ TpaHCKpUIIIUS, peBepTaza W uwHTerpaza. lIpodwunmakruka
pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBaHMUIA.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeThuecKuii Komy,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaxkTepuodaray, «Pemnukarus JTHK».

Oo6opynoBanue: monenu-anmunkanuun «Yasoenue JIHK u Tpanckpunus»,
«buocunre3 6enkay», «CTpoeHue KIeTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpoTekatonue B uHTepdasze. Pernmukanus — peakiys MaTPUYHOTO
cunteza JIHK. Crpoenne XxpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIumionHeIi W TAluIOWJIHBIA  XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uronoruuyeckue OCHOBBI PA3MHOKEHHMSI W  HWHIWBHAYaJIbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrHYECKUA CMBICT MUTO3A.

[Tporpammupyemasi rTuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- UM MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHNe, BETeTaTUBHOE pa3MHOXKeHUe. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OpPraHUu3MOB, €r0 3HAYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meiio3. Craguu meio3a. [Ipouecchl, MpOUCXOAIIME HA CTagusX Meno3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMbICT H
3HAYECHUE MEN03a.

['ameTorene3 — mponecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30oujl, SHUIEKJIeTKa) — CIepMaToreHe3 M OBOTCHE3.
OcoOEHHOCTH CTpOEHHUS SUICKIETOK U  CcrnepMaTo30ua0B. OIIOJ0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHUOHAIBLHOE Ppa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJieHue, TacTpyisiius, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPUOHAIBLHOTO PAa3BUTHS: TMPsAMOE, HENpsaAMoe (JIuYuHOYHOE). BimsHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
yYpOJCTBa.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY, «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHHE TOJNOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsiii mukm», «Pemnmukanus JTHK», «Mutos»,
«Menos», «Ilpsamoe n HenpsiMoe pa3BUTHEY», «['amMeToreHe3 y MIEKONUTAKOIUX U
yesnoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

Ob6opynoBaHue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJIEKOIIUTAIOLIEro», «ShlekneTka miekonuraroumero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanuusa «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENnapaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHMs TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Vlictopus pa3BuTHs reHETUKHU. Pob nuronorun
U SMOPHUOJIOTUU B CTAHOBJICHUHM TEHETUKH. BKilam poccuUicKux M 3apyOekHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETOAbl TEHETUKH (TUOPUIO0IOrHYECKUM,
UTOI€HETUYECKUH, MOJEKYISIpHO-TeHEeTHUeCKUi1). (OCHOBHBIE TI'€HETHUUYECKHUE
noHATHUsA. [ eHeTu4YecKass CHMBOJIMKA, UCMOJIb3yEeMasl B CXeMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpugHoe ckpenmBaHiue. 3akoH eauHooOpa3usi THUOPUIOB TMEPBOTO
nokoyieHus. IIpaBuno gomMuHMpOBaHMsS. 3aKOH pACIHICIUICHUS IPHU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuBaHMe. 3aKOH  HE3aBUCHMOTO  HAclleJJOBaHUS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBAHUS.
AHanu3upyolee ckpenuBanue. Fcnoap30BaHne aHATU3UPYIOUIETO CKPEITUBAHUS
JUTSl OTIPEAEIIEHHsI TEHOTHIIA OCOOM.

CuernenHoe HacienoBaHwe Tmpu3zHakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacleJOBaHMIO TeHOB. HapyllleHue cuernsieHusi reHOB B pe3ysibTaTe
KpOCCHHIOBEpa.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. [ eHeTuYeCKue KapThl.



['enernka mosia. XpoMOCOMHOE OIPENEICHUE M0JIa. AyTOCOMBI U TOJIOBBIE
XpoMocoMBl. ['omoramernele M rereporaMeTHele OpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3MeHunBOCTh. BUibl K3MEHYMBOCTHU: HEHACIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psi U BapualluOHHASI KPUBAs.
Hopma peakunu npusHaka. KonmyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoCTBAa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATUBHOMU
W3MEHYHUBOCTU. MyTanmoHHasi U3BMEeHUYMBOCTh. Kimaccudukanusi MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4HHBI MyTanuii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

'enernka uyenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HeaJIOTHYECKUM, OJTM3HEI[OBBIHA, IINTOT€HETUYCCKUM, OMOXMMHUUECKHUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE OIIPEEIICHUE TEHOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnie 3a00JieBaHUS dYeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIE3HH C HACJIEICTBEHHOW MpPEeIpacroyiOKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
CoMarnueckue M reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKH. [IpuHIUIIBI
310pOBOTro 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
0ose3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOM
TEHETUKU B MPEJOTBPAIICHUU U JICYEHUU FeHETUUECKUX 3a00JI€BaHUM YeoBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr u  cxembl:  «MOHOTMOpPHAHOE  CKpEUIMBAaHUE U €0
LUTOI€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOIN€HETHYECKas
OCHOBa», «3aKOH YHCTOTBI  ramMer», «JlurubpumHoe  CKpeniuBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUsY, «Metio3y,
«B3auMopeicTBie aIENbHBIX TE€HOB», «l'€HeTHYeckne KapThl pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAacleIO0BaHUs,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunsl uyenmoBeka © JKUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallnoHHAs U3MEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmInKkauud «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepexpéct



XpPOMOCOM», MHKPOCKOIl M MUKporpemnapatr «Jlpo3zoduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKPOIIpEIapaTaxy.

Jlaboparopnas pabota Ne 6. «3yuenne MoaupuKaiMOHHON U3MEHUUBOCTH,
MIOCTPOEHHE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTanui y Ipo30Quiibl Ha TOTOBBIX
MHKpOIIpENnaparax».

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOLECC. 3apOKIACHUE CEIEKIMU U JOMECTUKAIU.
VYuenue H. . BaBunoBa o0 1eHTpaXx HPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoja, IITaMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MaccoBbIii U MHAMBUIYATbHBINH OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OLEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
CKpenuBaHue — WHOpUAMHT. Yucrtas nuHus. CKpelMBaAaHUE YHUCTHIX JIMHUH.
['eteposuc, win rudpuaHas cuia. HepoacTBEHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otnanénnas rtubOpuamzanus u e€ ycrexu. VICKyCcCTBEHHBIM MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOWJIOB. JIOCTHIKEHHSI CENEeKIUMU pAaCTeHUH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciap MPOU3BOACTBA. ['€HHAsd HMHKEHEpHUs. IJTarmbl
co3nanus pexomOuHantHOoM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusa. Kiietounsle KyJIbTypbl. MUKPOKIOHAIBHOE PA3MHOKECHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKojiornyeckue W dThyeckue  mpobiembl. ['MO  —  reHeTHuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTteHuit», «Ilopoabl 1oMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHunity, «OtnanéHras ruopuausanus», «PadoTer akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OMoOTexHONOTHHY, «KileTouHble KyIbTypsl W
KJIOHHUpOBaHHeE», « KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHUE: MYJISIKH TUIOJI0B U KOPHETUTIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble ¥ NpaKkTH4ecKne padoThl:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHXKEHHUSI CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA OHOJIOTHA.

[IpeAnocbuUIKM BO3HMKHOBEHMS JBOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3>BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTonmorndeckne: MOCIENO0BATEIBHOCTD
NOSIBJIGHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguueckue: cxoncTBo U pazinuuue ¢payH U (Gaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W PA3IUuMsl SMOPHOHOB PpAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJOTHYHBIE,
pyJIMMEHTapHbIEe OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIE/ICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX MyTed y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BMKyIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBHHY (M30BITOYHOE
pPa3sMHOXKEHUE NPU OTPAHUUYEHHOCTH PECYPCOB, HEONPENEIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3ot (CTD) u e€ 0CHOBHBIE MOJ0KEHHUS.

MukpoaBomonus. [lomynsuusa Kak eIMHUIA BUIA U SBOJIIOLINH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B IpHpoae. MyTalmOHHBINA
IpolecC M KOMOMHATHBHAs WM3MEHYMBOCTH. [lOMyNsAlMOHHBIE BOJHBI U Jpeid
re’oB. M3osanus 1 Murpamus.

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpPraHU3MOB KakK pe3ylbTaT 3Bomonuu. [lpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l M HAHOATATITAIIH.

Bun wu BugooOpazoBanue. Kputepum Buzma. OcHOBHBIE  (OpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MaxkposBosonsi.  DopMbl  3BOJIOIUM:  (DUIETUYECKAs, IUBEpPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTtuMocTs 3BOTIOLUY.

[TponcxoxieHHEe OT HeCleUHaJu3UpOBaHHBIX NpeakoB. [Iporpeccupyromast
crenuanu3anvsa. AIanTUBHAS paIAALIUS.

JdeMoHcTpanum:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckui, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOroodpasue COpToB pacTEHUI»,
«MHorooOpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTanoHnHas
U3MEHUYUBOCTE», «ApoMopdo3sl», «Ummoamanranmum», «OOIIas aereHepanusy,
«/IBmKymue cuibl 3BoMoIUN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHUe», «IIpuCrOCOOIEHHOCTh OPTaHU3MOBY,
«I"eorpadpuueckoe BUI00Opa30BaHUE», « IKOJIOTHUECKOE BUI000OPA30BAHUEY.

OO6opynoBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op IUIOMOB U CeMsiH, KoyuteKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJeNlb «OCHOBHBIC HAIPaBJICHUS DBOJIONHUNY, O0BEMHAS MOJEIb
«CTpoeHuE TOJOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KojuleKuusa «PopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHwi», wojnens ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, myTaruu (GOpMbI KPBUIBEB U
OKpPACKH Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUESCKOMY
KPUTEPHUIO).

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHaydHble TpPEACTaBICHUS O 3apOXKICHUM XKWU3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: a0uoreHe3 W maHCHepMus. XHUMHUecKas
ABOMIOIMS. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHble dTansl
ouosornueckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IlepBble KIETKM W HX HBOJIIOLMS.
dopmMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PasBurne xxu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas Hpbl. [laneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30lickas spa u €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »pa ®W €€ TMepuojbl: MNaJICOTCHOBBIM, HEOrC€HOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTuka KJMMaTa U TeoJIOTUYeCKUX mpoiieccoB. OCHOBHBIE TaIlb
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue dBOJOIUU. OCHOBHBIC
CUCTEMAaTHYECKUE IPYIIbl OPTaHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIONIOTUA KaK Hayka. Pa3Butue npeacraBieHni o
MPOUCXOKJICHUHM 4YesoBeKka. MeToabl u3ydeHus aHTponoreHe3a. (CxolcTtBa U
pa3Iyus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuwxymue  cunbsl  (pakropsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBbIA o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUN TPyAa, MBIIIJIEHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMmenbi, YemoBek mnpsaMoxonsmmi, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pasymHbii. Haxogku HCKOINaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHS, 00JaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHU.

Yemoreueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHass  (dKBAaTOpHabHAs),  MOHTOJOWIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIECHHOCTH  MpeJACcTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBHUSIM CylIecTBOBaHUA. EMWHCTBO ueloBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuiel 1 cxembl: «Bo3nukHOBeHHMe COJIHEUHON CHCTEMBI», «Pa3ButHe
opraHuueckoro mupa», «PactutenpHas kieTrka», <OKUBOTHasi  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTraHUYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YEJTOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUYECKHUX  HAXOJIOK  IMPEJIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHeimmue moan», «peBaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BeYECKHE pachl».

O6opynoBanue:  mynsiku  «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTpaJONMUTEKa, MUTEKAHTPONa, HeaHJepTaliblla, KPOMAHbOHIIA), CJCNKH WU
HM300paKeHNs KaMEHHBIX OpYJUM TEPBOOBITHOIO YeNOBEKa (KaMHU-YOMMEPHI,
pyOuia, ckpeOna), TreoXpoHOJoruueckass Taonuma, KoyuieKius «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[TpakTuueckast padora Ne 1. «/M3ydeHue UCKOMaeMbIX OCTATKOB PacCTECHUN U
YKUBOTHBIX B KOJIJICKITUSX).



OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUeCKUi My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOJIOTHSI KaK HayKa. 3aauu U pa3Jieibl SKOJIOTHH. MeTOoIbl IKOJIOTHYECKUX
UCCJIeI0BaHU. DKOJIOIrMUYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOMTaHUsT OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Krnaccuduxamus skonornueckux (akTopoB:
abnoTuyeckue, OMOTHYECKHME U AaHTpOIOreHHnle. JIeCTBUE HKOIOTHYECKUX
(aKTOpOB HA OPraHU3MBI.

Abunotndeckue (akTopbl: CBET, TEMIIEpPATypa, BIAXKHOCTh. DOTONEpHOIU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Buner OMOTUYECKUX B3aUMOJCUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HaueHHE OMOTHUYECKUX B3aUMOJEHCTBUN [IJISi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nomyJsiuud. OCHOBHBIE TOKa3aTeH
NOMYJISILMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[nHaMuka YyuCcI€HHOCTH MOMYJISIUU U €€ PeryJIaLus.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpeabl oOUTaHUS
opranusMoBy», «®Potonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJIsun HHPy30puu-TyPenbrny, «[lumesrie nemm.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

JlaGoparopnas padora Ne 3. «Mopdosiorudeckrie 0COOEHHOCTU PacTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnussHue cBeta Ha POCT U pa3BUTHE YEPECHKOB
KOJIeyCay.

[Tpaktuueckas pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSUNA Pa3HbIX BUIOB
pacTEHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiecTBO OopraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBAs,
NpOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunbi-nomunantel. CBsi3u B
OMOLIeHO3E.

DKkoyiornyeckue cuctembl (d9kocucteMbl). I[lonsitTue 00 »sKocucTeMe H
ounoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpOT BElIECTB U MOTOK SHEPIUU B SKOCHCTEME.
Tpoduueckune (muineBbie) YPOBHU OKOCUCTEMBI. [luieBble I1emd W CETH.
OcHOBHBIE TOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUSA. DKOJIOTHUECKHE
nupamMuibl: TPOAYKUWH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETyYJIALUs, pa3BuTHe. CyKueccus.

[TpupoaHbie IKOCUCTEMBI. DKOCHCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOTO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akrop ycToumBOCTH 3KocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprl. XKuboe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHochepbl Kak
rio0abHOM 3KocHucTeMbl. J[MHaMuUuyeckoe paBHOBECHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThI BEIIeCTB U OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriepoa,
a3oTa). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUs B Onocdepe.
['1oGanbpHbIE YKOJTOTHYECKUE TPOOTIEMBI.

CocyiiecTBOBaHuE MIPUPOBI 51 YEeJI0BEUYECTBA. CoxpaHneHnue
OoropazHooOpasusi Kak OCHOBa ycToitunBoctu 6uocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHUs] TPUPOJHBIMU pecypcaMM U HX HCIHoJb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

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

Tabnuiel u cxembl: «llumessle nenn», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jjeca», «buomeno3 Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCHCTBHUS HA IpuUpody», «BaxHeWmme MCTOYHUKHU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisIOMas
ouochepr», «DakTopsl Aerpaganuu nousy, «llapaukoBsiil r3¢dexT», «DakTopbl
paauoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xKu3HU B Ouochepe», «O30HOBBII dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJIeNb-aluIMKaIsg « TUTTHYHBIE OMOIIEHO3bI», TepOapuii
«PactutenbHbie cooliiecTBa», kojuiekuuu «buoienos», «Bpenurenn BaxHeUIINX
CEIbCKOXO3SIMCTBEHHBIX KYJbTYp», TepOoapuul ¢ KOJUIEKIIUM PpACTCHUH U
YKUBOTHBIX, MPUHAJJICKAIINE K PA3HbIM SKOJIOTUYECKHM TPYIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, n300paxxeHUs] OXPAaHSIEMBIX BHIOB
pACTEHUH U )KUBOTHBIX.



IINTAHAPYEMBIE  PE3VIJIbTATbBI OCBOEHMA ITPOIPAMMLI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHUS OOyYaIOIMMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JMYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS mpeaMera «buosiorus»
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHKWE OOYYarOIMMUCA POCCUICKON
rPaXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJWYue MOTHBAIlMM K OOYydYeHHMIO OHOJIOTHH,
[[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHUM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAUIMN pa3BUTUS OUOJIOTHUECKOTO
3HaHMsI, TOTOBHOCTh U CIOCOOHOCTHh OOYYaIONIMXCSl PYKOBOJCTBOBAaTHCA B CBOEH
JEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMHA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIW4YHWE DKOJOTMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» AOCTUTarOTCA B
CINHCTBE YYEOHOW ¥ BOCMUTATEIHHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUs, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM TMO3WULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM MPABOMOPSAKY, YEJIIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TpaJUIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit Denepaiuu, npupoae u
OKpYXKarolleH cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW IMO3UIIMEH JUYHOCTH, CHUCTEMOH II€HHOCTHBIX
OpUCHTAIIMH, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHM, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbBITA JEATEIBHOCTH B MPOLIECCE PeaTu3alid OCHOBHBIX HAIPAaBICHUU
BOCIIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBaKECHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIbHOCTH IPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHIIOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COILMATbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4y, YBaXXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpU OOCYKICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCcuiicKOn IPaKIaHCKOMN UJECHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHHS K CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTH TMEpe.
PonuHoil, ropmoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuuy;

[EHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACJIEAHNIO U MaMsITHUKAM NPUPOIbI,
JNOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

unenHas yOexxIE€HHOCTb, TOTOBHOCTh K CIIYXKE€HHIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC peEIICHUS,
OPUCHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEIISIM, CO3/JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HaposoB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHIO B PAa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTyYHsA:

NMOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TPaBUI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peEryispHas Quanyeckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

MOHMMAaHWE UEHHOCTH MPAaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€e30I1acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIIUX 3/JOPOBBIO U JKU3HHU JIIOJICH;

OCO3HAHHE TMOCIECACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE IIEHHOCTH MacTepCcTBa, TPy 10Jt00ue;

TOTOBHOCTh K AKTHBHOW JI€ATETBHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cpepaM NpoPecCHOHAIBHON AEATENbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccuun ©  PeaTru30BHIBATH
COOCTBEHHbIC KU3HECHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOIICHHWE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCJIEICTBHM st
OKPYXaOUIEN CPEJIbL;

OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJOTHMYECKHX MpoOJeM M MyTed ux
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI M YMEHHUS TMpPU PEIIEHUH MNpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHME  NPAaBWJI  MOBENECHHS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKAIOUIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

HaJIM4YKUE PA3BUTOTO IKOJIOTMUYECKOTO MBIIUICHHUS], SKOJIOTHYECKON KYJIbTYpBHI,
OTbITa NS TENbHOCTU AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TIO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COIMAIBbHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NNO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JMAJIOre
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE Ccrneuu@uKd OHOJIOTMM KakK HAayKd, OCO3HaHUsA €€ poju B
(GbopMUPOBaHHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpeacTaBlieHuss 00 OKpyXaloleM MHpe Kak O €AUHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlIecTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUU MpodsieM
COXpaHEeHUs! IPUPOAHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJII COBPEMEHHOW LMBHIIM3ALMU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUS MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MIOMCKA MYTeH BBIXOJIa U3 MIO0ANbHBIX 3KOJIOTMUECKUX MPoOIeM U
oOecrieyeHusi  nepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAIllMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPcOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUH OMOJOTMYECKMX 3HAaHUW B LEJAX
MOBBIIICHUS OO0IIe KyJbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHOM IPaMOTHOCTU OOydarommxcs, GopMHpPyEMOil
IIPU U3yYEHUH OMOJIOTHH;

NOHMMAaHUE CYLIHOCTH METOJOB MO3HAHMS, UCIIONB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNIb30BaTh MOJydyaeMble 3HAHUS [UJIsS aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUpPA M MPOUCXOASIIMX B HEM M3MEHEHH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsSI HAa OCHOBE HAy4dHbIX (DAKTOB U
UMEIOIINXCS JAHHBIX C LIEJIbIO TOJYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHus TpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M HCCIE0BATENbCKYIO AEATENBHOCTh HHIMBHUIYAIbHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yiabTaThl OCBOSHUSI y4eOHOro mnpeaMera «buojaorus»
BKJIIOYAIOT: 3HAYuUMbIe i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAYYHBIC TMOHSATHUS, OTPAKAIONIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHHUE, MPOILIECC,
CUCTE€Ma, Hay4YHbIH (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBAaHUE,  HAOJIOJIEHHE,  U3MEpPEHUEe, HKCHEPUMEHT U JPYTHX),
yHUBEpCaJbHBbIC Yy4YeOHBbIC JelcTBHUs (TIO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,

pEryJsiTUBHBIC), o0ecreynBaroIue dbopmupoBaHue (GyHKIIMOHABHON
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETCHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTH
oOyyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIMCIUTUITMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBHS B
TI03HABATEJILHON M COLMAIILHOMN TPaKTHKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS IPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHBIMH NMO3HABATEJbHBLIMH
JHeHCTBUSIMHU:

1) 6a3oBble JJOrHYeCKHe TeHCTBHA:

CaMOCTOSATEILHO  (OpMYJIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHSI
(amanu3a, cMHTE3a, CPAaBHCHHMS, KJIacCH(UKAIIHA, 000OIICHHS ), paCKPBIBATh CMBICT
OMOJOTMYCCKUX TMOHATHH (BBIICIATh MX XapaKTCPHBIC NMPU3HAKH, YCTaHABIIMBATh
CBSI3H C JIPYTUMH TTOHATHUSIMH);

OTIPENCNSITh TEIN JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH UX
JOCTKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA HIETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU ITPUPOLBI;

CTPOUTh JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MIPUMCHSITh CXEMHO-MO/JICILHBIE cpeacTBa JUIS IIPEJICTaBIICHUS
CYIIECTBCHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  pojAa,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palarbiBaTh IUIaH pELICHHUsS MPOOJEeMbl C YYETOM aHaIM3a UMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTbL M  BBINOJHATH pabOTy B  YCIOBUAX  PpeajbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJAECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOSKTHON JIESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEUICHHsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTaluy, MPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COL[UAJIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl NJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB
JeMCTBHS B MPO(PECCUOHANBHYIO CPELY;

yYMETh IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYHO 00JacTu
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUrMHAJIbHBIE MOAXOAbl U PEIICHMS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUH (TEKCTEe Y4eOHOTro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JnaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh



UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUSA, KPUTUYECKU OLCHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3NMYHBIE METOJbI MPU TOUCKE U
otOope Ouosornueckor MHMOpMaLUKM, HEOOXOAUMOM JJIsi BHITIOJIHEHUSI yYEOHBIX
3azay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIIOJIB30BaHUs PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ounonornyeckoil uHpopmauu (cxemMbl, rpadUKu, TUarpaMmsbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpEeACTBa Ipu pabore ¢
Ouonornyeckoil HUHPOpMalMeW: TPUMEHSATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaTJIsAHOCTH;

BJIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3allUThl  WHMOpMaIuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHIMOIHEHHS MpEAiaraeMoi
3a]a4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHKOB
JMaJIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHMS, IMOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IMIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEpPEHUs IPYTUX JIIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYaIbHOU
paboTHI IPH pellIeHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)I0T0 4eHa KOJIIICKTHBA;



OPUHUMATh LM  COBMECTHOM  JESTENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JECHCTBHM,
pacnpenensiath pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJIOr0 yYaCTHHKAa KOMaHJbl B
o0l pe3yJsbTatT o pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh HJEW C IO3WLIHUH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLIUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OgByaeHne YHHBEPCAIbHBIMH PeryJIsTHBHBIMH ACHCTBUAMMU:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelieHus B )KU3HEHHBIX U YYEOHbIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN LEJIEBbIE WU CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUAX M MOCTYIKax MO OTHOLIEHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYILECTBIISATh MO3HABATEIbHYIO JESITEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbLHON
NEeATENbHOCTH U AKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pPELIEHUs TpoOJieMbl ¢ y4ETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIIUpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelLIeHNE;

OLIEHUBATh NPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTENbHBIM U
KYJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  peQueKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBaHMI, MCNOJb30BaTh NPUEMBI peQUIEKCHM AJsl OLEHKM CUTYyalluH, BbIOOpa
BEPHOTO PEILICHUS;

YMETh OLIEHMBATh PUCKUM U CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHW)KEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE Ce0S M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTMX IPU AaHAJIU3€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4esloBeKa.

IHNPEJMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuuueckue ais yueoHoro npeamera «buonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIN 10 OCBOEHUIO, HHTEPIPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWI B PA3UYHBIX YUE€OHBIX CHUTYyallUsIX, a TaKKe B pPEAbHBIX
YKU3HEHHBIX CUTYyallUsiX, CBSA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMerHbie
pe3yJIbTaThl IPEJCTABIICHBI IO TOJIaM 00yUEHHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUW O MECTE U POJU OMOJOTHMU B CUCTEME HAYyYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX U
3apyOCKHBIX  YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIBHOU
I'PAaMOTHOCTH YeJIOBEKa JJIs PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJIEPXKAHUE OUOJOTMYECKUX TEPMUHOB U TOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (oOMEeH BEIIeCTB U IpeBpalleHue
SHEPTUM), TOMEOCTa3 (CaMOPEryJIsiius), YPOBHEBAsI OPTaHU3AIMS KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHUE (PENPOYKITNS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHME Wu3JlaraTb OHOJOTHMYECKHUE Teopuu (KJIETOYHAsi, XPOMOCOMHas,
MyTallMOHHAsl, UEHTpajdbHas JO0rMa MOJEKYJIsipHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. M. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTeHuid H. M. BaBuioBa), onpeaensTh rpaHULIbI
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOJIOJAECHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB U SIBIICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMUA BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYCHHBIX



pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEILIECTB M MPEBPALICHUS SHEPTUU B KJETKe, (POTOCUHTE3A,
IUTACTHYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIJIOJOTBOPEHUS, PA3MHOXKEHUS, HWHIMBUAYAJIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSITh MOJyUYEHHBIC 3HAHUS 1 OOBACHEHHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUISl TPUHATHSA NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU
KHU3HU C 1eNplo obOecriedeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBBS
OKPY>KaIOIUX JII0/IeH, COOTIOCHHS] HOPM IPaMOTHOI'O TMOBEJCHHS B OKPY KaIowIei
OPUPOIHON cpejie, MOHMMaHUE HEOOXOJUMOCTH MCIOJb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTUI UL  PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHHE pelaTh »JJIEMEHTapHble TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpElIMBaHUe, CIETUICHHOE HacleIoBaHue, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IJIsl MPEICKa3aHMsl HacleAOBAaHUS MPU3HAKOB Y
OpPTaHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa mpy padbote ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MAacCOBON MH(POpPMAIUH, HAYIHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OWOJIOTHH,
MeAHIIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMS,
000011asi 6MOJIOTHYECKYI0 MHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonmorus» ¢ 11
Kaacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJIOTUH B CHCTEME Hay4YHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCUHUCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUs KU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJACp)KaHHE OWOJIOTHYECKUX TEPMHUHOB M TOHSITHIA:
BU/I, TIOMYJISALUSI, TeHODOH, IBOIIOLHUS, ABMKYIIUE CUIIbI ((haKTOpPHI) SBOJIOIHH,
IPUCIIOCOOJIEHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, HKOJOTHMUYECKUE (DaKTOPHI,



HPKOCHUCTEMA, MPOJAYUEHTH, KOHCYMEHTBI, pPEAYyLEHTbl, UENU MHUTaHUs,
HKOJIOTHYECKas MpamMua, OMoreoenos, onocdepa;

yMEHUE H3JIaraTb OWOJOTrMYEeCKue Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIIOLMM), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactsa K. M. Bbapa, depenoBanusi TJIaBHBIX HalpaBJICHUN U
nyteit spomoruu A. H. CesepuioBa, yuenust o ouochepe B. W. Bepnaackoro),
ONPENENATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIICCCOB U SBJICHUM, OpPraHu3alus U MPOBEIACHHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABW)KCHHE  TUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMA BEIIMYMHAMU, OOBSICHEHHE TMOTYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OHOJOTHUYECKUX
OOBEKTOB: BHUJIOB, TNOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeOlEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHUsI, MPUCIIOCOOIEHHOCTH
OpraHW3MOB, JEUCTBUS HKOJOTHMUYECKHUX (PAKTOPOB HA OPraHU3MbI, IEepeHoca
BEILIECTB M TIOTOKAa JHEPTHMM B IKOCHUCTEMaxX, aHTPOIMOTCHHBIX H3MEHCHHH B
HPKOCHUCTEMAaX CBOEUW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXMMHYECKUX
ITUKIIOB B Onocdepe;

yMEHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, IUIA NMPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HH C LEJIpl0 o0ecredeHus: 0e30IacCHOCTH CBOEro 30pOBbS M 30POBBSA
OKPY’KAIOUIUX JI0JIeH, COOI0IEHUSI HOPM I'PAaMOTHOT'O TIOBEJICHUS B OKpPY>KaromIei
IPUPOTHON Cpeje, MOHUMaHWE HEOOXOIWMOCTH WCIOJB30BAHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIO0TIONIH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKUE 3aJ]auH, COCTABISATh CXEMBI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaxX (1IeNH MUTaHus);

YMEHUE BBINMOJTHATh JIA0OPATOPHBIE W TPAKTUYECKHUE pPadOThI, COOMIOIATH
npaBuia npu padbote ¢ yueOHBIM U Ja00paTOPHBIM 000pYA0BAHUEM;

YMEHHUE KPUTHYECKH OIIEHWBATh M MHTEPNPETHPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHHUKOB (CpPEJCTBA MAacCOBOM MH(OpMAIINK, HAYUYHO-TIOMYISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  TJO0ATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC IHChbMEHHBIE M YCTHBIE COOOIICHHS,
00001m1asi 6MOJIOrMYECKy0 UHGOPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAaMOTHO
MCIIOJIb30BaTh MOHSATUMHBINA anmnapat OUOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus xak HaykKka

JKuBnIe cuCTEeMBI I UX opraHu3anusa

XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKH

>KI/I3He)]e$[TeJ'IBHOCTI) KIJIIETKN

Pa3MHOXEeHME U MHIUBUAY ATBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTh M U3MEHUHBOCTD
OpTraHHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OHMOTEXHOJIOTUHU

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292



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

11 KITACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

OBOIIOITMOHHAS ouoaorus

Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha
3emie

OpranusMsbl 1 OKpy Karomias cpeaa

COO6IH€CTBa H SKOJIOTHYCCKHNE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



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

IHOYPOYHOE INIAHUPOBAHMUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoabnubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThI padoThbI
pecypchl
bu6mmoreka [IOK
buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU MPHUPOIBI.
[TpakTuueckas pabora Ne 1
«Mcnonp30oBaHne pa3TuIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.edso00.ru/863e6122
METOJIOB MPHU U3yUYECHUU
OMOIOTHYECKUX O0BEKTOBY
buonornueckue cucTeMsl, TPOILIECCHI 1 bubmmorexa [JOK
U UX U3y4YECHHE https://m.eds00.ru/863e6564
XuMHUYECKUi cocTaB KiieTku. Boja u 1 bubmuotexa [JOK
MHHEPAIBHBIE COJIU https://m.eds00.ru/863e674e
but6mmoreka [IOK
b .C 0 1
S LOCTAB | CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabora Ne 1 «3yuenue 1 05 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJIM KaTajasbl)»
VYranesonsl. JInnuast 1 Eubmiorexa HOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13

14

15

16

17

18

Hyxnennosblie kucnotsl. AT®

HCTOpI/ISI U MCTOAbI U3YUYCHHUA
kiaeTkH. Knerounas TCOpHUA

Kinerka kak nenoctHas )KuBas
CHUCTEMA

CrtpoeHune 3yKapuOTHYECKON KIIETKH.

Jlabopartopnast pabota Ne 2
«W3ydeHune cTpoeHust KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OaxkTepuil O] MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpErapaTax u ux
OTIFICAHUE»

OOMEH BELIECTB WX META00IN3M
dorocuHTe3. XEMOCUHTES

DHepreTUIecKuii 0OMeH

JKu3HeHHBbIN UK KJIeTKU. [leneHue
kieTku. Muto3. JlabopaTopHas
paborta Ne 3 «Habmrogenue mutos3a B
KJIETKaX KOHYMKa KOPEeIlKa JyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

Tpancisnus — OnocuHTe3 Oenka

HekneTounsie GopMbl )KU3HH —

0.5

0.5

bub6mmorexa [JOK
https://m.edso0.ru/863e6d5c

bubmuoreka [{OK
https://m.eds00.ru/863e6e88

bubmnoreka LJOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [JOK
https://m.edso00.ru/863e766¢

bub6mmoreka [JOK
https://m.edso0.ru/863e7c98

bub6mmorexa [JOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [JOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [JOK
https://m.edso0.ru/863e796e

bub6mmorexa [JOK
https://m.edso0.ru/863e796e

bu6morexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

19

20

21

22

23

24

25

26

27

BHUPYCBI

®opMBbI pa3MHOKEHHUSI OPTraHU3MOB

Metio3

O0Gpa3oBaHue 1 Pa3BUTHE MOJOBBIX
keToK. OII0J0TBOPEHHE.
Jlabopartopnast pabota Ne 4
«/3yueHune CTpOeHHsI MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHEC
OpraHnu3mMoB

I'eneTtnka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYMBOCTH

3aKOHOMEPHOCTH Hacle10BaHUs
npu3HaKoB. MoHOrnOpuaHOE
CKpEeIBaHNE

JlurnbpuaHoe cKpemuBanye. 3aK0H
HE3aBUCUMOTO HACJIEJOBAHUS
MIPU3HAKOB

CremieHHO€e HacJeJ0BaHuEe
npu3HakoB. JJabopaTtopHas pabora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTUOPHUIHOTO U AUTHOPHIHOTO
CKpEILMBaHUA y IpO30(HIIBI HA
TOTOBBIX MUKpOTIpEnapaTax»»

I'enetuka nona. HacinegoBanue

0.5

0.5

https://m.edso00.ru/863e7540

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

bubmnoreka LJOK
https://m.edsoo.ru/863e7f4a

bubmnoreka LJOK
https://m.edso0.ru/863e81b6

bu6mmoreka [IOK
https://m.edso0.ru/863e8436

bub6mmorexa [JOK
https://m.edso0.ru/863e8612

but6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6mmoreka [IOK
https://m.edso0.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bubmuoreka [{OK


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

28

29

30

31

32

33

34

MMPU3HAKOB, CICIJICHHLIX C ITOJIOM

N3menunBocTs. Henaciencreennas
U3MEHYMBOCTb. JJabopaTopHast
pabota Ne 6. M3yuenue
MOJU(UKAITMOHHON U3MEHYMBOCTH,
[IOCTPOEHNE BapUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
HacnenctBeHHast U3MEHYMBOCTb.
JlaGopatopHnas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢puiisl Ha
rOTOBBIX MUKpPOIIpenapaTax»

I'eneTnka yenoBeka

PesepBHbIit ypok. O600IIeHHE 10
Teme «HacaeIcCTBeHHOCTD 1
U3MEHYHUBOCTb OPTaHU3MOBY

CCHGKI_II/IH KaK HayKa 1 Iponecc

MeToapl U JOCTHKEHUS CENEKIINT
pacTeHHid U )KHUBOTHBIX

buoTexHoIOTHS KaK OTpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

0.5

0.5

https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

but6mmoreka [IOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bu6morexa [JOK
https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Tema ypoka

DBOJIIOIHS U METOJIBI €€ M3yYCHHS

Hctopust pa3BuTHs nipeacTaBieHu
00 3BOJIIOLNYT

MuUKpO3BOITIOLIHS

[MTomynsus Kak JIeMEeHTapHAS
€IMHHIIA BUJIA ¥ DBOJTFOITHH.
JlaGopaTopnas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)

JIBWOKyIIHE CHITBI (3JIEMEHTapHBIC
(haKTOpBI) SBOJTIOIUH

EctectBennslit 0T60p 1 €ro Gpopmbl

Pe3ynpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH1000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue

HpI/ICHOCO6HeHHOCTI/I opraHuisMa u e€

OTHOCHUTCIILHOI'O XapaKTepa»

Hanpasnenus u mytn
MaKpO3BOJIIOIUI

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

0.5

0.5

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/863ea20e

bubmnoreka LJOK
https://m.edso0.ru/863e9570

bu6mmorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bu6mmorexa [JOK
https://m.edsoo.ru/863e9da4

bub6mmorexa [JOK
https://m.edso0.ru/863e9ed0

bu6mmorexa [JOK
https://m.edsoo.ru/863e9fde

bu6morexa [JOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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11

12

13

14

15

16

17

18

19

20
21

HeobpaTumocTs 3BOMIONINN

Hctopust sxu3Hu Ha 3eMII€ U METOIbI
€€ N3yUYCHUS

FI/IHOT63BI HpOI/ICXO)K,IIeHI/HI KHU3HHU
Ha 3emiie

Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U
nepuoam

OCHOBHBIE 3Tallbl HBOJIOLMH
PacTUTENILHOTO U )KUBOTHOT'O MUDA.
[IpakTuyeckas padora Ne 1
«/3yueHne UCKONaeMbIX OCTaTKOB
pacTeHH 1 KUBOTHBIX B
KOJUIEKIIHSX

COBpeMeHHaH CHUCTCMa
OpTraHU4YC€CKOIro Mrupa

DBOJIOUS YeJIoBeKa (aHTPOIOreHe3)

JIBmoxyiue cuibl ((pakTopsl)
aHTpOIIOreHe3a

OCHOBHBIE CTaIUN DBOJIFOIIUNA
yenoBeKa

UYenoseueckue pacbl ¥ NPUPOIHbBIE
aJanTanyy 9eI0BeKa

PeseprubIil ypok. O6001eHIE TIO
TeMe « BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

DKOJIOTHUs KaK HayKa

Cpenpl OOUTaHUS U SKOJIOTHUECKHE

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edso0.ru/863ea8bc

bu6mmoreka [IOK
https://m.edso0.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [JOK
https://m.edsoo.ru/863ead44

bubmuoreka [{OK
https://m.edso0.ru/863eaea2

bub6mmorexa [JOK


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

22

23

24

25

26

27

28
29

30

31

(bakTopsl

AbGuoTtnieckue (HaKTopsl.
JlaGopaTtopnas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnueckue hakTopsl

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nomyisauu. [Ipaktudeckas padora
Ne 2 «Iloacuér mnoTHOCTH

TIOITY IS pa3HBIX BHJIOB
pacTeHui»

CoobmiecTBa OpraHu3MOB —
OuoLEeHO03

DKOJIOTMYECKHUE CUCTEMBI
(aKOCHCTEMBI)

OCHOBHBIE TTOKA3aTEIN YIKOCUCTEMEL.
DKOJIOTHYECKUE TTUPAMUJIBI.
CaoiictBa 3xocucteM. Cykueccus

[IpupoHBIE S3KOCUCTEMBI
AHTPONOTEeHHBIE SKOCUCTEMBI
Buocdepa — rmobanbHas
9KOCUCTEMA 3eMIIN
3aKOHOMEPHOCTH CYyIIECTBOBAHUS
o6uocdepsl

0.5

0.5

https://m.edsoo.ru/863eafec

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso00.ru/863eb348

but6moreka [IOK
https://m.edso0.ru/863eb46a

bu6mmoreka [IOK
https://m.edso00.ru/863eb46a

bu6mmorexa [JOK
https://m.edsoo.ru/863eb5fa

bub6mmorexa [JOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [{OK
https://m.edso00.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocepe 3emiu 1

33 CocymiecTBoBaHUE IPUPOBI U 1 bubnuorexa [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PezepBHblil ypok. O0001IEHNE TEMBI

34 «Coo011IecTBa 1 3KOJIOTUICCKUE 1
CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 0 25


https://m.edsoo.ru/863eba1e

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTeIbLHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdhopmupoBaHHOCTh 3HAHWUK O MECTE W POJM OHOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPAa M HAyYHOTO MHPOBO33PEHHUS; O
BKJIaJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouonorun; (HyHKIMOHAILHOW TPAMOTHOCTH YENIOBEKA ISl PEIICHUs

JKM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpXKAHWE OHMOJIOTHYECKHX TEPMHHOB U
HOHATHUI: KU3Hb, KJIETKA, OPraHU3M; MeTa00I13M (OOMEH BELIECTB U
IpeBpalleHle JHEpPruM), rOMeocTa3 (caMoperyJsius), ypOBHEBas
OpraHu3aIys JKUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PENPOLYKIUSs),

HACJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHUC

YMenue uznaraTb OUOJIOrMYECKHUE TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
MyTanuoHHas), 3akoHbl (I'. Mengens, T. Moprana, H.J. BaBuiiosa) u
yueHus (0 LEHTpax MHOrooOpasusi M INPOUCXOXKICHHS KyJIbTYypPHBIX
pactenuii H.W1. BaBuiosa), onpenensars rpaHULbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIajeTh METOJAMH HAYYHOTO TIO3HAHHWS B OHOJIOTHH
(HaOmro/IeHNEe W OIMCAaHUE S>KUBBIX CHCTEM, IPOIIECCOB U SIBICHUM;
OpraHm3anusi W TpOBEJeHHE OHOJOTHYECKOr0  OJKCIIEPUMEHTA,
BBIIBIDKGHHE  THIOTE3bl;  BBIABJICHHUE  3aBHCHUMOCTH  MEXIY
HCCJICTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOJTYYCHHBIX PE3yJIbTaTOB,
WCTIOJIb30BAHHBIX HAYYHBIX TOHSTHHA, TEOPHA W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAaHHWHU IMOJTYYCHHBIX peBy.]'IBTaTOB)

YMeHue BBIIENSATH CYHIECTBEHHBIE TPU3HAKHM BHPYCOB, KIIETOK
MPOKAapUOT M  JYKApHUOT, OJHOKIETOYHBIX © MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOCHHOCTH  TMpolleccoB oOMeHa BEIIeCTB W
MpEBpaIICHUs] SHEPIHMH B KJIETKe, (OTOCHHTE3a, IJIACTHYECKOTO H
DHEpreTHYeckoro  oOMeHa, XEeMOCHHTe3a, MHTO03a,  Meilo3a,
OIJIOIOTBOPEHUS,  Pa3MHOXKEHUS, HWHAMUBUAYAIbHOTO  Pa3BUTUA

opraHusMa (OHTOTeHe3)
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11 KIIACC

Kon
NMPoBepPsieMOro
pe3yjabTarta

YMeHHe [OpUMEHSATh IOJy4YEeHHbIEe 3HAaHUS I OOBSICHEHUS
OMOJIOTMYECKUX HPOLECCOB U ABJICHWM, U MPUHATHSA NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIENAX oOecrieueHus: 6€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOLIHX JIIOJIEH, COOTI0ACHUS HOPM
rpaMOTHOTO TIOBEIEHUS B  OKpYyXarollell NpuUpoAHOil  cpere;
IIOHUMaHHe HE00X0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTHMH [UIsl palloHaIbHOIO

MMpUPOAOII0JIb30BAHUA

YMeHnue peuiaTth 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3adda4d Ha MOHO- U
I[I/IFI/I6pI/IIlHOC CKpCHIMBAHUC, CHCIIVICHHOC HACJIICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpC€IIuBaHUA JIs MpEacKasaHus

HACJICOAOBaHHUA IIPU3HAKOB Yy OPTaHU3MOB

VYMeHHe BBIIONHATH JIAOOpAaTOpHBIE W  NPAaKTUYECKHE paloTHI,
coOmofaTh npaBwia Mpu pabdore C¢ ydyeOHbIM U JIAOOPaTOPHBIM

o0opyioBaHHEM

YMeHHe KpUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbiX UCcTOYHUKOB (CMMU, HayuyHO-IOMYJISipHBIE MaTepHAaIbI);
ATHUYECKHE AacCHeKThl COBPEMEHHBIX HCCJIEIOBaHUN B OHOJIOTHUH,

MCAHUIIUHE, OHMOTEXHOJIOTUU

VYMeHue co3naBath COOCTBEHHbIE MUCHbMEHHbBIE U YCTHBIE COOOLICHMUS,
000011251 OMONIOTHYECKYI0 HH(DOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrmapar Ouosorun

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpPeHEro oo0mero 00pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUM O MECTE M POJM OWOJIOTHU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oounonorun; (HYHKIIMOHAIILHOW TPaAaMOTHOCTH YeJIOBEeKa ISl pEeIIeHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPKAHWE OWOJOTHYECKUX TEPMHUHOB W

TOHSTHH: BUJ, IOITYyJIAIWA, FGHO(l)OHII, 9BOJIIOLUA, ABWIXKYIIHUC CHUJIBI



(paxTopsr) 9BOJIIOIIHH, MPUCTIOCOOTCHHOCTh OpTaHHU3MOB,
BH1000pa3oBaHMeE, 9KOJIOTUYECKHE (dhakTophI, AKOCHUCTEMA,
MIPOIYIICHTHI, KOHCYMEHTBI,  PEIyIEHTHI, Henu  MUTAHHA,

HKOJIOTHYECKasi MUpamMuia, OMoreoreHos3, ouochepa

YMeHue uznaraTb OMOIOTHYECKUE TEOpHH (3BOJIOIMOHHAS Teopus Y.
JlapBuHa,  CcHHTeTMYeCKass TEOpHUs  DBOJIOLMHU), 3aKOHBl W
3aKOHOMEpHOCTH (3apojslmieBoro cxonactBa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBjieHui u nytei spomonuu A.H. CeBepiiosa, yueHus o
ouocepe B.M. Bepuajackoro), omnpemensTb TPaHUIBl  UX

IMPUMCHUMOCTHU K JXUBBIM CUCTECMaM

YMmenue BJIaACTb MCTOAAaMMU HAYYHOI'0O IIO3HAHUA B Oounoyioruu
(Ha6J'IIOI[eHI/IC U OINKMCAHUC KXKUBBIX CHUCTCM, HNPOLHCCCOB H SIBJICHI/Iﬁ;
opraHu3anusa u IIPOBCACHUEC OHOJIOrHYECKOI0O OKCIICPUMCEHTA,
BBIIBHKCHHUEC THUIIOTE3BI, BBISABJICHUC 3aBUCHMOCTH MCXKIAY
HUCCICAYCMBbIMU BCIIMYMHAMU, 00BsICHEHHE IOJIYUCHHBIX PE3YJIbTATOB,
HCIIOJIb3OBAHHBIX HAYYHBIX HOHSITI/II‘/JI, Teopnﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOJBI HA OCHOBAHUU IIOJTYYCHHBIX pe3y.]'IBTaTOB)

YMmenue BBIJICTIATH CYILLIECTBEHHBIE IIPU3HAKU CTpOECHUS
OMOJIOrMYEeCKUX OOBEKTOB: BHJOB, MOMYJSIIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJICACTBEHHOMN U3MEHYMBOCTH,
€CTECTBEHHOT0  0TOOpa, BUA000Pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOTMYECKUX (PAKTOPOB HA OPraHHU3MBL,
IIepeHOCca BEIECTB U IIOTOKA YHEPTUU B SKOCUCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUHN B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOTreOXMMHYECKHUX IIMKJIOB B Onochepe

YMeHue TOpUMEHSATh IOJy4YEeHHbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB U SBICHWM, U MPUHATHSA MPAKTHUYECKUX
pelIeHni B MOBCEHEBHON KU3HHU B LIENAX oOecreueHus: 6€e30macHOCTH
CBOETO 3/I0POBbS H 3/I0POBbSl OKPYXKAIOLIUX JIFO/IeH, COOII0IEHNST HOPM
IpaMOTHOTO TIOBEIEHUS B  OKpYXarollell NpupoaHOil  cpere;
IIOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTH>KEHUH
COBPEMEHHOM OMOJIOTHY /JIsl PALIMOHAIBHOTO MPUPOIOTIONH30BAHMS
VYMeHue pemaTtbh 3J€MEHTapHble OMOJOIMYECKHE 3a7aud, COCTABIATH
CXEMBI IIEpEHOCA BELIECTB U SHEPTUU B IKOCHCTEMAX (LIENU TUTAHUSA)
YMeHHne BBIONHATH JIA0OpPATOpHBIE H  TPAaKTUYEeCKHe padoTHI,

coOmonaTh mpaBwia Tpu pabore C ydyeOHBIM U J1a0OpaTOPHBIM

o0opyaoBaHEM
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YMeHHe KpUTHUYECKH OLEHMBATh U HWHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTMYECKOT0 COJIEePKaHMsl, BKIIOYAIONIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3nuyuHbIX UCTOYHHKOB (CMMU, HayuHO-IONyJIsipHBIE MaTepUallbl);
paccMaTpuBaTh rI100anbHbIC HKOJIOTUYECKHE pOoOIIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO

IIO3UIIHUIO

YMeHne co3iaBaTh COOCTBEHHBIC NHMCHMEHHBIC U YCTHBIC COOOIICHUS,
000011ast 6MOTOTUYECKYI0 MH(POPMAINIO U3 HECKOJIbKHX MCTOYHUKOB,

Ir'paMOTHO HUCIIOJIb30BAaTh MOHSATHUNHBIN arrapar OHoJIoTuHn



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorus kak HayKa

buomoruss — Hayka o xuBOM mpupozge. Pomp Ouonormu B (opMupoBaHHH

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHpa. CucreMa OHOJIOTMYECKHX HayK

Metoapl IO3HAHMS >KHUBOH MpUpoOabl (Ha6J’IIO,ZLeHI/IC, 9KCIICPUMCHT, OIIMCAaHUC,
HU3MEPCHHC, KJ'IaCCI/I(bI/IKaHI/Iﬂ, MOACINPOBAHUEC, CTATUCTHYCCKAA o6pa60TKa

JTAHHBIX )
JKuBble cucTeMBbl M X OpraHu3aIus

Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHust ouonoruu. CBoicTBa

OMOCUCTEM U UX pa3zHOOOpa3ue

YpoBHU oOpraHuzanud OUOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIH, MOMYJIAIIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OMoCcepHBIit
XUMHUYECKUI COCTAB U CTPOEHUE KIIETKH

XUMHUYECKUA COCTaB KIETKM. XHUMHUYECKHE DIIEMEHTHI: MaKpPOAJIEMEHTBHI,
MHUKpOdJIEMEHThl. Bona u  MuHepanbHble BemecrBa. @DyHKIUMUM BOIAbI U

MHUHEPAJIBbHBIX BEIICCTB B KICTKE. Hoz[z[epmaHHe oCcMOTHYECKOro OanaHca

benku. CoctaB u cTpoeHHe OenKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMBlE M 3aMEHUMBIE AMMHOKHCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YpOoBHU CTPYKTYpbl O€IKOBOW MOJIEKYJIbI (MIEpBUYHAS, BTOpUYHAS, TPETUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoOicTBa OenkoB. buosornueckue
(byHKIMU OEIKOB.

®depmeHThl — OHosoruyeckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas croenuduunoctb. Kodepmentsl. Burtamunbl. OTinuus

(EepMEHTOB OT HEOPTAHMYECKUX KATAIN3aTOPOB

YrineBoapl: MOHOCaXapuabl (TIHOKO03a, prdo3a U JAe30KCUpH003a), TUcaxapuibl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmaj, TJIMKOTeH, IeJUTI0I03a).
buonoruueckue GyHKINN YTIEBOIOB.

Jlununel:  TpUrAMLEpUAbl,  cTepounsl,  Gochomunuasl. 'mapoduiabHO-
runpodoOHbIe cBoWicTBa. buonormueckne ¢GyHkumu smnuao. CpaBHEHUE

YTJICBOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunosbie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kucnotr. Crpoenune u ¢ynkauu JJHK. Crpoenne u ¢ynkuun PHK. ATO:

CcTpoeHue u PyHKIUU
[uTonorust — Hayka o kietke. Knetounas teopusi. MeTopl H3y4eHHUs KIETOK

Knerka kak nenoctHas xuBas cucrema. OOlue MpU3HAKM KIETOK: 3aMKHYTas
HapykHasi MemOpana, monekynsl JIHK kak reHermdeckwmid ammapar, cucteMa

cuHTEe3a OerKa

Tunsl kaeToK: 3ykapuoTuyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOECHUS
npokapuoruyeckoil  kinerku. Kiierounas crenka Oaktepuil.  CTpoeHue
9YKapUOTHYECKOW KiIeTKH. OCHOBHBIE OTIMYHMS PACTHTEIBHOM, XHUBOTHOW M

IpUOHON KIIETKU

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKAa, IJIMKOKAIMKC, HX
¢yukumu. [InazmaTuueckas memOpana, e€ cBoiicTBa U GyHKIMU. [luTomnnazma u eé
opranoupl. OqHOMEMOpaHHBIE OPraHOMIBI KJIETKU: SHAOIIa3MaTHYECKasl CEeTh
(OIIC), ammapar I'onbmxu, nusocomsl. IlomyaBTOHOMHBIE OpPraHOWMIBI KIIETKH:
MUTOXOHJpUH, IutacTuabl. I[IporcxoxaeHne MHUTOXOHApPUH M IacTUA. Bunsl
wiactua. HememOpaHHble OpraHoujibl KJIETKU: pUOOCOMBI, KJIETOUHBIA LIEHTD,

PCCHUYKHU, KT'YTHKH. @yHKL[I/II/I OpPraHon10B KJICTKH. Bxrouenns

SAnpo — perynaropubiii neHTp KieTku. CTpoeHue siapa: sifepHas 000JouKa,

KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEIECTB B KJIETKE
XKu3HenesaTenbHOCTh KIETKH

OOmen BemiecTB, WM MeTabomu3M. AccuMmuisiius (TUTacTUYecKuil oOMeH) U
TUCCUMUIIALUS (PHEpreTHUecKuid OOMeH) — JB€ CTOPOHBI €IMHOrO IMpoliecca
MeTtaboiau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(GHBIN U retepoTpodHsblid. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB ¥ MPEBPAIIEHUH SHEPTHH B KIJIETKE

®dotocunTe3. CreToBas U TeMHOBas ¢a3wl hoTocuHTe3a. Peaknuu GorocuHTe3a.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3a IS JKU3HH Ha 3emile.
Brnusnue ycnoBuit cpeapl Ha (POTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHUS €T0
MPOIYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUIA.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

DHepreTH4eckuii oOMeH B KieTke. PaciiersieHue BeIECTB, BBIACICHHE W
AKKyMYJIIDOBAaHHE OJHEPrUM B KIETKE. OTambl JHEPreTHYEeCKOro oOMeHa.
I'muxonus. bpoxenne u ero Buabl. KuciopoaHoe okuclieHHE, WIA KIETOYHOE

npixanue. DPPEeKTUBHOCTh SJHEPTETUUECKOT0 0OMEHa

Peakiiun marpuuHoro cunTe3a. ['enernueckas uadopmanus u JJHK. Peanuzammst

reHeTuyeckol mHpopmanuu B KieTke. ['eHeTHuecKuit KOA U ero CBOMCTBA.



4.5

5.1
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Tpanckpunius — matpuunsiii cuate3 PHK. Tpaucmsiuus — 6uocunTe3 Oenka.

KonupoBanue amunokuciot. Poibs pubocom B OnocuHTe3e Oenka

Hexnerounsie ¢Gopmbl ku3Hu — BHpYyChl. Mctopusi oTkpeitus Bupyco (/1.M.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKHU3HEIEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHHH, >XUBOTHBIX U YEJIOBEKA, BbHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BMY) — Bo3dyaurtens CIINda.

[Ipodunaktuka pacnpocTpaHeHHUs] BAPYCHBIX 3a001€BaHUIMA
Pa3smHOXeHMe U HHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB

Kierounslii 1Mk, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muto3.
[Ipoueccel, nporekatomue B uHTepdaze. Permkanus — peakuuss MaTpUuHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JIUMIIONAHBIA W TalJIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XpOMAaTHUBL.
[uTosornyeckre OCHOBBI PAa3MHOKEHHSI W HWHIUBUIAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wierkn — wmuto3. Craauu murtosa. [Ipomeccel, mpoucxopsiiue Ha

Pa3HbIX CTaAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

@opmbl pPa3MHOXKEHUS OPraHU3MOB: Oecroyioe U monoBoe. Buasl Gecronoro
Pa3MHOXXEHHUA: JI€JICHHE HAJIBOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KJIOHMPOBAHUEC OPraHU3MOB, €0 3HAUCHUC JId CCICKINN

ITonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Cragun wmeiio3za. Ilpouecchl, mpoucxonasdiue Ha CTaaAusIX Menosa.
IloBenenne xpomocom B Meiosze. Kpoccunrosep. buonoruueckuii cMbici U

3Ha4YeHHE MeHo3a

I'ameTorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [lonoBBIE
JKeJe3bl: CEMEHHUKU U AnYHUKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK —
ramer (CrepMaro3ouj, SleKieTka) — criepmaToreHe3 u oorere3. OcobeHHOCTH

CTPOEHUS SMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. Ilaprenorenes

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(oMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. I[locramOpronansHoe pa3Buthe. Tumbl
MOCTIMOPHOHATIBHOTO Pa3BUTHUS: TPsMOE, HempsiMoe (JIMYMHOYHOe). BrumsHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButHe pactenuii. OHTOreHe3 IIBETKOBOTO PAaCTEHHS: CTPOSHHE CEMEHH,

CTaauu pa3BUTUSA

HaCJ'IeI[CTBCHHOCTB U UIBMCHYNBOCTDL OPIraHU3MOB
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6.2
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[Ipeamer u 3agaun reHetuku. Mictopusi pa3BuTUsl TeHETUKU. BKian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETHKU. MeToAbl T'eHETHKHU
(THOPUIOTOTUIECKUH, IUTOT€HETHYECKHU, MOJICKYJISIPHO-TEHETHUECKUH ).
OcHOBHbIE TE€HETHYECKUE MOHATUA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cxXemax CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAacCJEeIOBaHMs TPU3HAKOB, ycTaHOBIeHHble [. MeHnaenem.
MoHoruOpuaHOe CKpelMBaHWE. 3aKOH €IMHOO0Opa3us THOPUIOB TIEPBOTO
nokoneHus. [IpaBwiio JOMUHUpPOBaHHWA. 3aKOH pACIHICTUICHHS TPU3HAKOB.
I'unoresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHUPOBAHUE.

JlurubpuaHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACIIEIOBaHUS MPHU3HAKOB.
[{uToreHeTHYeCKne OCHOBBI JIUTHOPHUIIHOTO CKpPEIIMBAaHUA. AHAIM3UPYOIICe
CKpemBaHue.  Mcrnosib30BaHME — AHAIM3UPYIOLIETO  CKpELIMBAHUA IS

OIIpe/ieNIEHUs] TEHOTHUIIa 0COOU

CuerieHHoe HaclieoBaHue npusHakoB. Pabora T. Moprana no cuernjieHHOMY
Haclel0OBaHUIO TIeHoB. HapylieHwe cueIuleHHs TE€HOB B pe3yJbTare
KpOCCHHroBepa. XpOMOCOMHas Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'eneruka mnosia. XpOMOCOMHOE OIpeeeHHe Iona. AYTOCOMBI M IOJOBBIE
XPpOMOCOMBI. I'omorameTHnsie © TreTeporaMCeTHLIC OpPIraHU3MBI. HaCJIeI[OBaHI/Ie

IPU3HAKOB, CHUCIUICHHBIX C I10JIOM

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACJIEACTBEHHAS.
Pone  cpenpl B HEHACIEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTepHUCTHKa
MOAN(GUKAITMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIA psia W BapHaIlMOHHAS
kpuBagd. Hopma peakumn npusHaka. KoiMuecTBEeHHbIE M KaYECTBEHHBIE

IPU3HAKN U UX HOpMaA PCAKIINH. CBoiicTBa MOHH(I)HK&HHOHHOﬁ N3MCHYMBOCTH

HacnencrBennas, wWiIM TIEHOTHIIMYECKAs, H3MCHUYMBOCTh. KoMOHMHAaTHBHAs
W3MEHYUBOCTh. Meio3 U TIONOBOW TMpollecC — OCHOBA KOMOHMHATHBHOMN
W3MEHYMBOCTH. MyTalMOHHAasT W3MEHYMBOCTh. Kiaccudukanus MyTarmmii:
T€HHbIE XPOMOCOMHbBIE, FEHOMHBbIE. YacToTa U MpUYUHBI MyTalui. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEACTBEHHON n3MeHunBoct H. M.

BasuiioBa

I'enernka uenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJbBI TI'€HETHKHU
YeJI0BEKa: reHeaNornyecKui, OJIM3HELIOBBIH, LIUTOr€HEeTHYECKUH,
OMOXMMHUYECKUH, MOJeKyJIsapHO-TeHeThudecKkuil. CoBpeMeHHOE OlpesesieHue
reHoTHUIIa: MOJIHOIMCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C
nomotneto [I[P-ananuza. HacnencTtBeHHble 3a0oJeBaHMs YEJIOBEKAa: T'€HHBIE
Oosie3HH, OOJIE3HU C HACIEACTBEHHOM IMpPerpacloyioKeHHOCThI0, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHble MyTauuu. [IpuUHIMIIBI 370pOBOTO



7.1

7.2

7.3

oOpa3a J>KU3HU, JUATHOCTHKH, MPOMOUIAKTUKH ¢ JICUYEHUS TEHETHYECKUX
Oomne3Hel. Meauko-TeHeTHUYEeCKOe KOHCYIbTUPOBAHKME. 3HAYCHHE MEIUITMHCKOU

TCHCTUKHU B IPCAOTBPAICHUN U JICUCHUN I'CHCTUICCKUX 3a00JIeBaHM YeJIOBEKa
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi KaKk Hayka W TIpolecc. 3apoXICHUE CEJCKIMA W JOMECTHKAIIUS.
Yuyernne H.M. BaBuioBa o0 TIIGHTpaX NPOUCXOXKACHUS ¥ MHOT000pa3us
KYyJbTYpHBIX pacTeHHui. LIeHTpbl MpOUCXO0XKACHUS JOMAIIHUX XUBOTHBIX. COpT,
opoJa, TaMM

CoBpeMeHHbIE METOJbl CeleKIUH. MaccoBblii U WHANBUAYAIbHBIN OTOOpHI B
CEJIEKIIMM pacTeHuM M KUBOTHBIX. OlleHKa sKcTepbepa. bim3koponcTBeHHOE
cKkpemuBanue — WHOpuAWHT. Yucras nuHus. CKpemMBaHUE YUCTBHIX JIMHUH.
I'eteposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanéunas rulpunmszanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes U
MOJYyYECHUE MOMUIIONAOB. JlOCTHIKEHUS CEJNEKIMU PACTEHUM, >KUBOTHBIX H

MHUKpPOOPTraHNU3MOB

buorexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarlbl
coznanust pekomOunantHoii JIHK wu Tpancrennsix opranm3moB. Kierounas
nwxeHepusa.  Kierounele  KyJnbTypbl. MHKpPOKJIOHAJIbHOE  Pa3MHOMKEHUE
pactennil. KioHMpoBaHME  BBICOKOIPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHu3MOB. OJKOJIOTMYECKHE U dTudeckue mnpodsembl. MO — renermuecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

11

IIpoBepsieMblii JJIEMEHT COePKAHUSA

DBOIOIMOHHAs OHOJIOTHS

DBOJIOIMOHHAs TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3BoJoLMU.  [laneoHTosNOrMUYEecKHe:  MOCIEN0BATEIBHOCTD
IIOSBJICHUSI BHJIOB B MaJICOHTOIOTHYECKOI JICTOIMUCHU, IICPEXOAHBIC (bOpMBI.
buoreorpaduyeckue: cxonctBo u paznuuue ¢ayH U (QIop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U Pa3INdKsl SMOPHOHOB Pa3HbIX BUIOB
MI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKHE: T'OMOJIOTMYHBIE, aHAJIOTHYHBIE,
pyJIMMEHTapHble OpraHbl, aTaBU3Mbl. MoJEKyISIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX IyTell y Bcex

OpraHu3MOB



1.2

1.3
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1.5

2.1

2.2

2.3

2.4

OpomonmonHass  teopuss Y. [lapuna. IIpennmocbulku — BO3HMKHOBEHMS
napBUHM3Ma. JIBMOKYIIME CHIIBI 3BOJIIOLIMU BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

0opr0a 3a cyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass teopust »HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHHUS.

MuxkposBomtonys. [Tonmynsmus Kkak eTMHAIA BUAA U SBOJTIOIHUH

JIBmkyue cuibl ((akTopbl) SBOJIIONMHM BUIOB B mpupoae. MyTalmoHHbBIN
nporecc ¥ KOMOWHATHBHAsT M3MEHUYMBOCTH. llomynsiiMoHHBIE BOJHBI U Jpend
reHoB. M3omsamms u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonmii pakTop
HBOTIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT,  OpraHU3MOB Kak pe3yibTar dBoionuu. [Ipumepsl
MPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMopdO3bl  HANOAAANITALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHbIE (OPMBI BUI000PA30BAHMS:

reorpadu4eckoe, IKOJIOrHIeCKOe

MaKpOBBOJ'IIOI_II/IH. CDOpMBI 9BOJIIOIIMH: (I)I/IJ'ICTI/I"ICCKEISI, AUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLNUN
Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

JloHayuHble TIpEACTABICHUS O 3apOKICHWM >KW3HUA. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUs >XM3HM Ha 3emje: aOuoreHe3 W MaHCIEpMHs. XUMHUYecKas
SBOMIONHUA. ODKCIMEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKOW DBOJIIOIUH.
Hauanpabie stambl Ouonormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHnu3MOB

Pa3Butne xu3sHu Ha 3emuie mo 3pam u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpel. [lameo3olickas 3pa W €€ TNepHOabl: KEeMOPUNUCKUH,
OPJIOBUKCKHW, CUJIYPUICKHM, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, IEPMCKHII.
Me3so3olickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickass 2pa u €€ mepuojabl:  MAJIEOT€HOBBIA,  HEOr€HOBBIM,
AQHTPOIIOI€HOBBIA. XapaKTepUCTHUKA KIUMaTa M TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATaIbI IBOJIOLUN PACTUTEIBHOIO U JKUBOTHOTO MUpa. ApoMOp(O3bl y
pacTeHuid W KUBOTHBIX. [losiBIEHMe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue -HBOJOUUU. (OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPTraHN3MOB

OBoJIrOLMS YesloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3ButHe npencraBieHUd o

MMPOUCXOKIACHUN YCIIOBCKA. MeTtoapl HU3YUCHUSA QaHTPOIIOTCHE3A. CXOI[CTBa n



2.5

2.6

3.1

3.2

3.3

3.4

3.5

4.1

4.2

pa3Iuyys 4eJIOBEKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YEIOBEKa.
JBmxyue cuibl (hakTopsl) aHTpornoreHesa. HacineacTBeHHass ©3MEHYUBOCTh U
ecTecTBEHHbII 0TOOp. OOmiecTBeHHBIH 00pa3 >XKU3HU, HU3TOTOBJIEHUE OpPYAUN

Tpy/Za, MBIIUICHUE, PEYb

OCHOBHBIE CTaJMKd M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMmenbiid, YenoBek mnpamoxonsamuid, YenoBek HeaHAEpTaIbCKUH, YenoBek
pasyMHblii. Haxoaku MCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHHUs, 00JaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPY I

Yenoseueckne pacbl. OCHOBHBIC OONBIIME Pachl: €BpOINCOUaHAs (eBpasHiicKas),
HErpo-aBCTPaIOUAHAS (3KBaTOpHAJIbHASA), MOHT'0JIOMIHAs (a3matcko-
aMepHKaHCKast). YepThl MPUCIOCOOICHHOCTH TPEICTABUTEIICH YEIOBEUECKHUX Pac

K YCJIOBUSM CyllecTBOBaHuA. EAMHCTBO uenoBedeckux pac. Kpuruka pacusma
OpranusMsbl 4 OKpy»Karouias cpeaa

OKojorus Kak Hayka. 3aJaud M paslenbl 3KOJOTrMu. MeTolbl IKOJIOTMUYECKUX
UCClleIoBaHUM. DKosorndeckoe MupoBo33peHue. Cpenbl 0OUTaHKsI OpPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAs, IOYBCHHA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue  ¢aktopsl. Knaccudukanms — skomorudeckux — (pakTopos:
abuoTuyeckue, OMOTHYECKHME M aHTpONoreHHsle. JlelcTBUE HKOJIOIMYECKUX

(akTOpPOB HA OPraHU3MbI

AOunoruueckue (GaKTOphl: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPHOAN3M.
[Ipucnocobnenuss OpraHu3MOB K  JCHCTBUIO aOMOTHYECKUX  (hAKTOPOB.

buonornueckue PUTMBI

buotnueckue dakropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIIHS,
XMIHUYECTBO, Mapa3uTHU3M, MYTyalu3M, KOMMEHCaIU3M (HaxJ1eOHUYECTBO,
KBapTUPAHTCTBO), aMEHCalu3M, HEWTpanu3M. 3HadeHHe  OHOTHUYECKHX

B3aMMOJICHCTBHIA JJIs1 CYIIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

DKOJIOTUYECKHE  XapaKTepUCTHKH  momyisiuud.  OCHOBHBIE — MOKa3aTeNlu
TIOIYJISAUN: YUCIEHHOCTh, TUIOTHOCTH, POXXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka YuCI€HHOCTH MOMYJIALUH U €€ peryIsius

Coo0b1iecTBa U 9KOJOTHYECKUE CUCTEMBI

CoobmiecTBO OpraHu3MoB — OuoneHno3. CTpyKTypsl OHOIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumbl-momuHanTel. CBs3UM B

OHoIEHO3€E

ODKOIOTHYECKHE CHCTEMBI (BKOCI/ICTCMH). ITonsstTie 00 JKOCHUCTEME U



4.3

4.4

4.5

ouoreoneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl S3KOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BelecTB U NOTOK SHEPTUU B 3KOCHUCTEME.
Tpoduueckne (numeBble) YpPOBHHM 53KOocUCTeMbl. IluieBble Lenu U CETH.
OcHOBHBIE TIOKa3aTEIM HKOCHUCTEMBI: OHMOMacca, MPOAYKIHA. ODKOIOTHYECKHUE
NUpaMUbl: OPOAYKIUM, YHUCIEHHOCTH, OuomMaccel. CBoiicTBa 3KOCHCTEM:

YCTOMYHMBOCTH, CAMOPETYJIsINA, pa3BuTHe. CyKIleccus

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOTEHHBIE 3KOCUCTEMBI. ATpPO3KOCHUCTEMBI. Ypbo3KkocUcTEMBL.
buonornyeckoe 1 X034iCTBEHHOE 3HAUYCHUE aTrPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroiuumBocTH dKocucTeM. CoxpaHeHHE

OHMOJIOrMYecKOro pa3Hooopasus Ha 3emiie

Yuenue B.W. Bepnaackoro o Owocdepe. I'paHuipl, coctaB U CTPyKTypa
ounoctepsl. XKuBoe BemectBo u ero gynkmuu. OcobeHHOCTH OHMOChEphl Kak
r1100aNbHOM 3KOCUCTEeMBI. J[MHamMH4Yeckoe paBHOBeCME W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTel BemeCTB W OMOT€OXMMHYECKHUE IUKIBI 3JIEMEHTOB

(yrnepona, azora). 3o0HaIbLHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIN

UYenoseuectBo B Ouochepe 3emun. AHTPONMOTECHHBIE WM3MEHEHHUs1 B Ouocdepe.
['mobGanpHBIE YKOIOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHAJIBHOTO  YIpPABJICHUS MPUPOAHBIMU pPECypcaMH U  HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTUHU U OXpaHa IpHupoOabI



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

- buonorus: 10-# kimacc: 6a30BbIi ypoBeHb: yueOHuK/ B.B. [Taceunuk, A.A.
Kamenckuii, A.M. Py61oB; nmox pea. B.B. [Taceununka, Mocksa. [Ipocsemienue.

- buonorus: O6mas O6uonorust: 11-it kmacc: 6a30BbIi ypoBeHb: yueOHUK / B.M.
Cusornazos, 1.b. Aradonosa, E.T. 3axaposa. — M.: [Ipoda

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

- Metonuueckoe nocodue k yueOuuky B. U. CuBormnazosa, U. b. Aragonoroii, E.
T. 3axapoBoit «buonorus. O6mas 6uonorus. bazoselit ypoens. 11 kiaccey» aBTopa
B. U. CuBornazos. - M. Jlpoda.

- buonorus IToypounsie pazpabotku 10-11 xmacc. B.B. Ilaceunuk, I'.I'. 11IBeros,
T.M. Edumoa, YuebHoe mocobOue misa 001eoOpa3oBaTebHBIX OpPTaHU3aIU.
ba30BbIi1 ypOBEHB.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Meroguyeckre peKOMEHIAMU W NEpPeYeHb CPEACTB  JAUCTAHUHUOHHBIX
KOMMYHUKallMi Ha odunuansHoM caiite KanuHuHTrpajckoro o0JacTHOTO
UHCTHTYTa pa3Butus oopazoBanus. URL: https://koiro.edu.ru/distant/#pedagogam
- IlpeamerHble pEeKOMEHAAUMHA HWHCTUTYTA IO OPTraHU3AlWHU JUCTAHIHMOHHOTO
oOydeHwus sl yuuTenel 6uonorun Ha oduimanbHOM calite KamnHUHTpamckoro
00JIaCTHOTO MHCTUTYTa pa3BUTHS oOpa3zoBaHUs. URL:
https://koiro.edu.ru/distant/predmetnye-rekomendatsii-instituta/#bio
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