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MNOACHUTEJIBHAS 3AITUCKA
Pabouyas nporpamma o OMOJIOTUU HA YPOBEHBb CPEAHET0 0011IeT0 00pa30BaHUs s
oOyuaromuxcsa 10-11-x knaccoB Mununckoir COL, ¢punmnana MAOY Ucerckoit
COMI Ne 1 pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU :

o @epnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 00pa3oBaHuU B
Poccuiickon @enepanumn»;

o mpukaza MunoOpHayku ot 17.05.2012 No 413 «O0 yTBepKIACHUH
denepanbHOro rocyJapcTBEHHOr0 00pa30BaTeIbHOIO CTaHAAPTa CPEHETO
o01rero oOpazoBaHus» (C U3BMEHEHUSIMH, BHECEHHBIMU MPUKA30M
Munnpocsemienus ot 12.08.2022 Ne 732);

« npuka3za Munnpocsemienus ot 18.05.2023 Ne 371 «O0 yTBepKaeHUU
benepanbHOil 00pa3z0BaTENBHON MPOTrPaAMMBbI CPETHETO 0OILIETO
00pa3oBaHUs»;

o« mpukaza MunnpocsenieHust ot 22.03.2021 Ne 115 «O0 yTBepKIeHUU
[Topsiaka opraHu3anuy U OCYIIECTBICHHUS 00pa30BaTEIbHOM
NEATEeIbHOCTH 110 OCHOBHBIM 00111€00pa30BaTe/IbHBIM MPOrpaMMaM —
o0pa3zoBaTeIbHBIM IIPOrpaMMaM HayajabHOTO 00IIeT0, OCHOBHOTO OOIIEro
U CpEJIHEro 00IIero o0pa3zoBaHus»;

o CanlluH 1.2.3685-21 «['urneHnueckue HOPMATUBBI U TPEOOBAHUS K
oOecrieueHunto 6€30MacHOCTH U (M) 6e3BpeIHOCTH sl YeTTOBEKa
(bakTOpOB Cpelibl OOUTAHUSY, YTBEPKACHHBIX IOCTAHOBICHUEM TJIaBHOTO
ca"HuTapHoro Bpaya ot 28.01.2021 Ne 2;

o CI12.4.2.4283-26 «CaHUTapHO-ITUIEMHOJIOTHIECKHE TPEOOBAHMS
K OpraHu3alysIM BOCIIUTAHUS U 00YYEHUS, OTAbIXA M 03I0POBICHUS JeTei
U MOJIOJIEKI»

¢ C y4ETOM MU3MEHEHUM, BHECEHHBIX MMPUKa3aMu MUHIIPOCBEILIEHUS OT
09.10.2024 Ne 704 «O BHeceHUM U3MEHEHUN B HEKOTOPHIE TPUKA3HI
Munucrepcersa npocseuienus Poccuiickon denepanuu, Kacaromuecs
denepanbHbIX 00pa30BaTENBHBIX IPOTPAMM HAYAIBHOTO 00IIIEro
00pa3oBaHUs, OCHOBHOI'O OOIIIET0 00pPa30BaHMS U CPEIHETO OOIIETO
00pa3oBaHMS»

e C YYETOM M3MEHEHHUH, BHECEHHBIX IPUKAa30M MUHUCTEPCTBA
npocsemeHus Poccuiickont ®eaeparuu ot 10.11.20251. Ne 808 «O
BHECEHUU U3MEHEHUN B HEKOTOPBIEC MpUKa3bl MUHUCTEPCTBA
npocenieHus: Poccuiickoit dexnepanuu, kacaromuecs GpenepaibHbIX
o0Opa3oBaTeIbHBIX TPOTPAMM HAYaJIBLHOTO 00IIero oopa3oBaHus,
OCHOBHOT'0 00111eT0 00pa3oBaHus, CPEIHETO 00IIero 00pa3oBaHUs
(3apeructpupoBad Muntoctom Poccuun Ne 85296 ot 11.02.2026)

¢ y4eOHOro IiaHa CpeJHEro 00IIero 00pa3oBaHusl, yTBEPKACHHOTO
npukazom MAOY HUcerckoit COLL Ne 1 ot 24.08.2026 Ne 244 «O



BHECEHUHY H3MEHEHUI B OCHOBHYIO 00pa30BaTENbHYIO TPOTPaMMy
cpeaHero ooIero oopa3oBaHU»;
o (enepanbHOl pabouelt mporpamMmel 1o yueOHOMY npeaMeTy «buomgorum.

Pabouyas nmporpamMma opueHTHpPOBAaHA Ha IEJEBbIE TPUOPUTETHI,
chopmynupoBaHHbie B defiepaabHON pabodeli mporpaMMe BOCIIUTAHUS U B
paboueit nporpamme Bocriutanust MAOY Hcerckoit COIIT Ne 1.

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJIOTMM TEOPETUUECKYIO OCHOBY IS
OINpeJeNieHs] MOAX0/I0B K (DOPMHUPOBAHUIO COJAEpkKAHUS Yy4eOHOTO MpeameTa
«buonoruss» cocraBwiIM: KoHUeNnTyaidbHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBICHHOCTU  IIeJIel, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MTOJATOTOBKH BBIITYCKHHKOB, MOJIOKEHHUS 00 OOIIUX IENISIX U
NPUHIUNAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpPETHETO
oOmero o6OpasoBanusi B Poccuiickoit denepanuu, a TakkKe IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHUN B TMIO3HAHUU JKUBOU MPHUPOJBI U 00ECTICUCHUN
CYILIIECTBOBAaHUS 4eNoBedecKoro oodimiectBa. COriiacHO Ha3BaHHBIM TOJIOKEHHSIM,
OTpeieTICHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum JaéT NpelnCcTaBlIeHUE O Lesix, 00 oOmen
CTpaTernud OOYyYCeHHs, BOCIHMTAHUS W Pa3BUTHS OOyYaIOIIUXCS CpPEICTBAMU
yueOHoro mpeamera «buonmorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
colepkaHue, €ro CTPYKTypy, pacopeielieHhe Mo paszieiiaM H  TeMmawm,
PEKOMEHIyeMYIO TOCIIeIOBATEIHbHOCTh U3YYEHHUSI YU4EOHOro Marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKH 00pa30BaTEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaromuxcsl.

B nmporpaMmvMe 10 OHONOrMM TaKXe YYUTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM pe3yJbTaTam
oOydeHus B (QOpPMHpPOBAaHMHM OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIHHOM
NEATeIIbHOCTH/YUEOHBIX JCHCTBUIM OOYydYarOIIUXCS IO OCBOCHHUIO COJEp KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIl YPOBEHB) peaan30BaH
MPUHIMI TPEEMCTBEHHOCTH B M3YyYEHUU OHMOJIOTHH, Oyiaromaps 4eMmy B HeE
MPOCMATPUBACTCA HANPABJICHHOCTh HAa pa3BUTHE 3HAHWN, CBS3aHHBIX C
GopmupoBaHuem €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHMUS, IIEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJIOTUYECKOTO MBIILICHHUS, TIPEICTABICHUH O 3I0POBOM
oOpa3e XM3HM U OCPEKHBIM OTHOIIEHHWEM K OKPYKAIOIIeW MPUPOTHON Cpeje.
[ToaToMy Hapsimy ¢ M3ydeHHEeM OOIIEeOHOIOTHUECKUX TEOpPUi, a TakyKe 3HAHUU O
CTPOEHUU JKHUBBIX CHCTEM PA3HOTO PAaHra M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B IMOBCEIHEBHOW JKM3HU JJISl PEIICHUS TPUKIIATHBIX 33724, B
TOM 4YHCJE: TMPO(HUIAKTHUKN HACIEICTBEHHBIX 3a00JICBaHMA YEIIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJBTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKA



LIEJeCO00pa3HOro TMOBEJIEHUS B OKpYXXalolleil MNpUpOJHON cpene, aHalu3a
BIUSHUSL XO3SMCTBEHHOM AESTENBHOCTU YEJIOBEKa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHMSI K MIPUKIAJAHON HANPaBIECHHOCTH
yueOHoro mnpenmera «buosorus» mpoauKTOBAaHO HEOOXOAMMOCTBHIO OOECIIeUEHUS
YCIIOBUM ISl PELIEHUsS] OJJHOM M3 aKTyaJlbHBIX 337a4 HIKOJIbHOTO OMOJIOTMYECKOTro
oOpa3oBaHusA, KOTOpass mpexanonaraer (QopMUpoBaHHE Yy  OO0yYarolUXCs
CIIOCOOHOCTH aIalTUPOBAThCS K HW3MEHEHUSM JIMHAMHUYHO pPAa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOiero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa oOecrneunBaeT (opMHUpOBaHUE Yy OOyYarOUIUXCS MPEICTABICHUN O
HAay4YHOH KapTHUHE MHUpA, paclivpseT U o0oOIaeT 3HaHUSA O JKUBOW HpHUpoje, €€
OTJIUYUTENIbHBIX TMpPU3HAKaX — YPOBHEBOW OpraHW3aldyd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJISi:  TO3HAHWUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpMUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasa
KU3HU, IKOJOTMUECKOr0 MBIIUICHHS, IEHHOCTHOIO OTHOLIEHUS K dKUBOM MpUpoje
U YEJIOBEKY.

Bonbioe 3HaueHre OMONIOTUS UMEET TaKXkKe ISl PeIIeHUs] BOCIIUTATEIbHBIX U
pa3BHBAIOLIMX  3aJad  CpexHero  oOmero o0pa3oBaHMs,  COLMATU3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecreynBaeT ycioBus sl (popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W HMH(QOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUU
u reorpadun. HazBaHHbIE TOJOXKEHHUS] O MpPEJHA3HAYEHUU y4eOHOTo MpeaMeTa
«buonorus» CcoOCTaBWJIM OCHOBY [HJisi ONpENENEHUsT MOAXOI0B K OTOOpY H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B MpOrpaMme [0
OHMOJIOTUH.

Ot60p coxmepkanusi ydeOHOTO TpenmeTa «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OO0ydYaromuecs AOHKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYphI, OIPECISAIONIUE aJeKBAaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH NMPUPOJHOU cpejie, BOCTpeOOBAaHHBIE B ITOBCEIHEBHOM
KU3HU U IpPaKTHUecKoil aesrenbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HaHWUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KAaHUs, KOTOPHIE CIy’KaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABIEHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LEHHOCTHBIX  OpPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3alUU
OMOIOrMYecKoro 00pa3oBaHus.

CTpykTypupoBaHHE COAEpXaHHUs yuyeOHOro marepuaia B Iporpamme IO
OMONOrMH OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW MPUPOABL, O €€ YPOBHEBOW OpraHU3alMK U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yuyeOHoro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COJAEpKaTeIbHble JIMHNU: «buonorus kak Hayka. Metozasl
Hay4YHOro no3HaHus», «KineTka kak Ouosiornyeckas cuctemay», «OpraHusm Kak



Ouosiormueckasi cucreMa», «CucteMa ¥ MHOroo0Opa3ue OpraHMYeCKOro MHpay,
«IBOTIONHUS KUBOU MPUPOIBD», «IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTU.

[enp u3ydyenust yueOHoro mnpenmera «buosjorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYalOUMMHUCA  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHu3alMy KUBBIX CHUCTEM PA3HOrO0 paHra © MpuoOpeTeHHue YMEHUI
WCIOJB30BaTh 3TH 3HAHMS JJIsl TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX TTPOOIICM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npeamera «buosorusi» Ha 0a30BOM
YpOBHE 00€CTIEUNBACTCS PEIUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWiIaX, CIyKalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HayYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BHIJAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromuXcs TMO3HABATEIbHBIX, UHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCe aHalu3a JaHHBIX O IMYTAX Pa3BUTUA B
OMOJIOTMM HAy4HBIX B3TJISJIOB, HJACH W TOJXOJOB K M3YUYCHHIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Yy OOydJaromuxcsi oOmmed KyJabTypbl, (QYHKIIMOHAIBHOU
IPaMOTHOCTHU, Pa3BUTHE YMEHUU OOBSICHATH U OIEHWBATH SBJICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABl HA OCHOBAHMM 3HAHUW M OIbBITA, MOJYYEHHBIX MPH
U3y4eHUH OUOJIOTHH;

dbopMupoBaHue y OOy4YaIOIIUXCS YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOU JEeATEIBHOCTH YeJIOBEKa, Ppa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHHS STHICCKHUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHE IICHHOCTH OWOJIOTMYECKHX 3HAHUW JJIs TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOMN JKU3HU IS
OLICHKH IMOCJIEICTBUM CBOEU JAEATEIBHOCTH 10 OTHOLICHUIO K OKPYKAIOLIEH cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHWE M COOMIOACHHE Mep NPODUITAKTUKH
3a00JIeBaHU.

B cucteme cpennero oOmiero oopasoBaHus yueOHBI TpenMeT «bruomorusy,
M3y4aeMbIii Ha 0230BOM ypOBHE, SIBIISIETCS 00513aT€IbHBIM YICOHBIM MTPEIMETOM.

Jliist m3ydenust OMonoruu Ha 6a30BOM YPOBHE CPEIHEro O0IIero 00pa3oBaHUs
orBogutcs 68 wacos: B 10 kmacce — 34 gaca (1 wac B Hegemo), B 11 xmacce — 34
yaca (1 yac B Hezielno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamu, (pusocodueil, 3TUKON, 3CTETUKON U MpPaBOM.
Ponr Ouonorun B (QOpMUPOBAaHWM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOW IPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMKMCAHHUE,
u3MepeHue, Kkiaccudukanus, MOJETUPOBaHUE, CTaTHUCTHYeckas oOpaboTka
JAHHBIX ).

JdeMoHcTpanmu:

[Toptperst: Y. dapsun, I'. Menaens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabmuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHblie M NpakTHYEeCKHEe PAdOThI:

[Ipaktudeckass pabora No 1. «Mcmonp3oBaHuE pa3IMUHBIX METOAOB TIPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. )KuBble cucTeMbI M MX OPraHu3aIusi.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIN, TKAHEBbIA, OPraHW3MEHHBIH, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanmnu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HUY, « Y POBHU OpraHU3aIuu
KUBOU MPUPOIBI».

O6opynoBanue: Mojieab moJiekyibl JJTHK.

Tema 3. XuMu4eckuii cocTaB u cTpoeHHE KJIETKH.

XUMUYECKUA COCTAaB KIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecrB B Kkierke. llompmepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3amennmMble 1 3aMEHUMBbIE AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (IE€pBUYHAsA, BTOpHUYHAs, TpPETHUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHUE CBOWCTBa OenkoB. buomornueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuupuuHocts. KodepmenTsl. BuramuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJOK03a, pubo3a ©  Je30KCHpuO03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxmay, TJIUKOTEH,
1esIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlunupael:  TpurauUepuabl, Qgocoaunuasl, crepounbl. ['uapoduIbHO-
ruapopoOHble cBoiicTBa. buonormyeckue ¢GyHkuun aunuaoB. CpaBHeHUe
yIJI€BO/IOB, OEIKOB U JIMMKU0B KaK UICTOYHUKOB SHEPIHH.

HyxnennoBeie xkucnorsl: JJHK wu PHK. Hykneotnaer — MoHOMEpBI
HykJ1enHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JJHK. Ctpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTtonorust — Hayka o kietke. Kierounas Teopust — npuMep B3auMOIeHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEHHUSI KICTKH.

Knerka kak menoctHass >kuBas cuctema. OOmMe NPU3HAKH KIIETOK:
3aMKHYyTas HapykHas memOpana, monekynsl JIHK kak renernueckuii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapHoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEeHUsl MpoKapuoTudeckoil kieTku. Knerounas crenka Oakrepuid. CtpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢ynkiuu. [Tnazmaruueckas memOpana, e€ cpoiictBa u ¢pyHkiuu. lluromnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar ['ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHAPHUH, IUIACTHUBI.
[TpoucxoxaeHne MHUTOXOHAPUN U TutacTuA. Buabl tumactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KIETOYHBIM IEHTP, LEHTPUOIIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaTopHblii HeHTp kineTku. CTpoeHue sjpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, /Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsel:  «PacnpeneneHne XMMHYECKHX J3JEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuter u cxembl: «llepuoamdeckas TaONHMIIAa XUMUYECKHX AJIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbI BOAbI», «brnocunTe3 6enkay, «CTpoeHHne MOJIEKYJIIbI OeKay,
«Ctpoenne dhepmenta», «HyknennoBsie kucinotel. JJHK», «CtpoeHne MoseKysbl



AT®», «CTpoeHHE DYKAapUOTHUYECKOM KIETKM», «CTPOCHHUE KUBOTHOM KIIETKWY,
«CTpoeHHEe pacTUTENbHOU KIETKU», «CTpoeHUE MNPOKAPUOTHUECKON KIETKWY,
«CTpoeHue sapa KIETKU», «YTIIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE MJiA MPOBEICHUS
HaOJIOJICHUM, W3MEPEHHM, JKCIEPUMEHTOB, MUKpOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M NpakTUYeCKHEe PadOThI:

Jlaboparopnass pab6ora Ne 1. «/3yyeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota No 2. «M3ydyeHue CTpOeHHsS KIETOK paCTEHUH,
KUBOTHBIX M OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpoOINpemnaparax u HX
OMHMCAHUEY.

Tema 4. 7/KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelecTB, WM MeTaboanu3M. AcCUMUIANMS (TUTACTUYSCKUM OOMEH) |
JTUCCUMWISIIUSL (QHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPIHMH B TMOHUMAHUHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbIid. Poib dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmHoBasg ¢a3pl (orocuHreza. Peakiuu
doTocunTe3a. IpdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIECHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BelecTB, BBIIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUU B KIETKE. OTambl HHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue m ero Buabl. KuciopogHoe OKHCIECHUE, WA KIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniunm wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHeTndeckoil mHMOpMAIMU B KIETKE. | €HETHYECKHUUM KOJ M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — Guocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCHIOT. Pombp pubocom B
OouocuHTese OenKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (/1. .
NBanoBckuii). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX U YEJIIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHonedurura yenoseka (BMY) — Bo3oynurens CIIM]/]a.



OOpartHas ~ TpaHcKpumiusi, peBepraza W  uHTerpaza.  lIpodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanmu:

Ioptpersr: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumupsizes.

Tabmuipl 1 cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii ooMen», «Ximopormiacty, «Dotocuntes», «Ctpoenue J[HK»,
«Ctpoenue U GyHKIIMOHUPOBaHUE reHa», «CuHTe3 O0enka», «['eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xuzHeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue IHK u Tpanckpumiusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JTHK.

Tema 5. Pa3MHoKXeHNe 1 MHAUBUAYAJTBHOE PAa3BUTHE OPTAaHU3MOB.

Knerounslii muki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Iporecchl, mpotekatonue B uHTepdaze. Perukarus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JlunimonaHBId M TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPOMAaTHIBI.
[uTosornueckue OCHOBBI PAa3MHOKEHUS U HHAUBUIYAJBbHOTO  pPa3BUTHUSA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemasi rubeNb KIETKH — aroITo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U nosnoBoe. Bunbl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpraHW3MOB, €r0 3HaYEHHUE JIJIs1 CEJIEKIUU.

[TonoBoe pa3MHOKEHUE, €r0 OTIUYHS OT OECIIONOTO.

Meito3. Craguu Mmeiio3a. Ilporecchl, nmpoucxoAsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B wmeio3e. Kpoccunrosep. buonormyeckuit CMbICT U
3Ha4YECHUE MEH03a.

ameTtorenes — mporecc 00Opa3oBaHUSA TIOJNOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sM9HUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u]l, SIMIEKIEeTKa) — CIIEpMATOr€He3 U OBOIEHE3.
OcCOOEHHOCTH CTpOEHHUS SAWIEKIETOK W crnepMaro3ougoB. OmioI0TBOpPEHUE.
[TapTenorenes.

NuauBuayanbHoe pa3BuTHe (OHTOT€HE3). OMOpPHMOHAIBHOE  pa3BUTHE
(omOpuorenes). Drtambl SMOPHOHATBLHOTO PA3BUTHUS Y TIO3BOHOUYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pa3Burne pactenHuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DPOpMbl Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Knerounsii nukin», «Pemmukamusa JJHK», «Mutosy,
«Meio3z», «llpsmoe u HenpsAmoe pa3zBuThe», «l'aMeToreHes3 y MIEKONMUTAKOIINX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOII, MUKPOIpENapaThl «CriepmMaTo30u bl
MJICKOTTUTAIOUIETO», «SHeKneTka MiIeKonuTamero», «KapruokuHes B KIETKaX
KOpEIllKa JyKa», MarHuTHas MOJeb-alruiukanusa «JleleHue KIeTKu», MOJIEIb
JIHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie M NpakTHYEeCKHEe PAdOThI:

Jlaboparopnast pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHUYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pa3BuTus reHeTUKUA. Posb nurosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiIam pocCHHCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TEeHETHKH (TUOPHUI0IOTHUYECKUH,
HUTOTC€HETUYECKUM, MOJNEKYJISIpHO-TeHETHUECKU). (OCHOBHBIE T'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpeluMBaHue. 3aKOH eAMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokosneHus. IlpaBuno gomMuHUpOBaHUs. 3aKOH paCIICIUICHHUS MPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTwueckwe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyrouiee cKkpemuBanue. Mcnonap30Banne aHaATM3UPYIOIIEr0 CKPENIMBAHNUS
JUTs1 OTIpE/IeSIEHHs] TEHOTHUIIa 0COOU.

CuemienHoe  HacneioBanwe mpu3HakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHHI OBEPA.

XpOMOCOMHasi TEOPUS HACJICICTBEHHOCTH. | €HETHUUECKNE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMpeAETIEHHUE Moya. AyTOCOMBI U MOJIOBBIE
xpoMocombl. ['omorameTrHsle W reTeporaMeTHeie opraHusmbl. HacnenoBaHue
MPU3HAKOB, CLEIIJIEHHBIX C MMOJIOM.

N3menunBoCcTh. BUabl N3MEHUNBOCTHU: HEHACIIEICTBEHHAS! M HACJICICTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuanmoHHbIN psijy 1 BapualliOHHAsI KpUBAs.
Hopma peakunun npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBenHnasi, wiM TeHOTUNHMYECKas, HW3MEHUMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 U TMOJOBOM MmpoliecCc — OCHOBA KOMOWMHATHUBHOM
U3MEHYMBOCTU. MyTanoHHasi u3MeHUUBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YuHbBI MyTaluid. MyTareHabie (hakTophl.
3aKOH rOMOJIOTMYECKUX PSAJIOB B HacHeAcTBeHHON n3menunBocty H. M. BaBunosa.

BnesnepHas Hac/ieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKU
YeJIOBEKA: T'€HEAIOTHYECKUM, OJIU3HEI[OBBIM, [IMTOICHETHYCCKUM, OMOXUMHYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHnHoe onpeeIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[M[IP-ananu3a. HacnencTBeHHble 3a0oyieBaHUS 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeIpacloiioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue u reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUIMIBI
3I0pOBOT0 00pa3a KU3HM, TUATHOCTUKH, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hell. MeanKo-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUH YeTOBEKA.

JdeMoHcTpanmnu:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHMOPHJIHOE  CKpCIIMBAaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS] U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurubpumHoe  CKpemuBaHUEY,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILIUBAHUSA, «Meiiosy,
«B3auMomencTBuEe  aJUIEIBHBIX TE€HOB», «l'€HeTMYeckne KapThl PaCTCHUH,
KUBOTHBIX U 4elloBeKay», «l'eHeTuka moya», «3aKOHOMEPHOCTU HacJedOBaHUS,
CLUCIUIEHHOTO ¢ mnoJioMm», «Kapuotunel 4enoBeka H KUBOTHBIX», «Buasl
U3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTH», «HacmemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MOAETU-ANIUIMKANNA  «MOHOTHOPHUIIHOE CKpEITUBAHUECY,
«Henonnoe noMuHupoBaHue», «JlurubpunHoe ckpeuuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON U MuKporpenapaT «Jlpozoduna» (HopMa, myTaiuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U IPpaKTHYECKUE padoThI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

JlaGopatopHas pabora Ne 7. «AHanu3 mMyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocraBieHHEe W aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOKIAEHUE CEJIEKIUU U JOMECTUKALM.
Yuenne H. W. BaBuioBa 0 1eHTpaxX NOPOUCXOXKIECHUS W MHOTO00pa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpouCX0XKAeHUs AOMAITHUX KXUBOTHBIX. CopT,
opo/ia, TaMM.

CoBpeMeHHBIE METOJIBI CeNeKITMU. MaccoBbIi U MHIUBUIYaIbHBINH OTOOPHI B
CEJICKIIMU pPACTeHUM M >KUBOTHBIX. OleHKa 3KcTephepa. bim3kopoacTBeHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpuausanus u e€ ycrnexu. VCKyCCTBEHHBIH MyTareHes U
NOJIyYEHUE TOJUIUIONAO0B. JIOCTMIKEHHUSI CEJIEKUMU pACTeHUH, JXUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib NpPOWU3BOACTBA. ['€HHas HMHKEHEpHs. OTalbl
co3nanus pexomOuHantHOW JIHK wm Tpancrennsix opranusmoB. KierouHas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX OPTraHU3MOB.
Okonoruyeckue M dTudeckue  npobimempl. MO -  reHeruuecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.

JleMoHCcTpauuu:

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

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTeHuil», «I[lopoasl TOMallHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
pacteHuit», «Otnanéunas rudpuauzanus», «Padotel akagemuka M. @. FBaHoBay,
«llonummonausi», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynIbTYypbl U
KJIIOHUpOBaHue», «KOHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUI0JIOB U KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».



JlabopaTopHble H NpaKTHYEeCKHE PA0OThI:

Okckypcuss «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CEJEKIUU PACTEHUU U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34KMCTBO, J1AOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIMOHHAS OMOJTOTHUSL.

[IpeanochIKu BO3HUKHOBEHUS ABOJIOIMOHHOW TEOPUHU. DBOJIOIMOHHAS
Teopusi U e€ MecTo B Ouosoruu. BiusitHue SBOJIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa HBOMIONUU. [laneoHTOIOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUST BUJIOB B TAJEOHTOJIOTHYECKOU JIETONUCH, TIEPEXOJHbIe (OPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOTIOTHYECKUE: CXOJICTBA M Pa3au4usi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AaHAJIIOTUYHbBIC,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX MyTeH y Bcex
OpTaHU3MOB.

OpomtounonHass Tteopust Y. [lapBuna. [IpeanocbulkM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXEHHUE TPU OTPAHUYEHHOCTHU PECYpCOB, HEOIpeaesiéHHas N3MEHYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopust 3Bomounn (CTI) 1 €€ OCHOBHBIE MOJI0KEHUS.

MuxkposaBosorus. [lomyssiius kak eAMHUIA BUAA U SBOJIOLUU.

JIBkymue cuibl ((pakTopbl) SBOJIOIMU BUAOB B Mpupoje. MyTarmoHHBIN
nporecc M KOMOWHATMBHAsS W3MEHYMUBOCTH. [lomymnsimoHHBIE BOJHBI U Ipeid
reHoB. M30s1ust U1 MUrpamusi.

EctectBeHHbI 0TOOp — HampaBisoOmuil QakTop dBOMIONUU. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT 3Bojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopGh03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (prsieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHasl, mapauienbHas. HeoOpaTuMoCTh SBOTIONUN.

[IpoucxoxkaeHue oT HecleuHaTu3upPOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anys. AJanTuBHAS paauarius.

JdemMoHcTpauuu:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, . Mroep, A. H. Ceepuios.
Tabmuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3eMiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «DopMbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpToB pacTeHUI»,
«MHoroo6pasue  mopoA  KHUBOTHBIX), «Tomyssuny, «MyTanuoHHas

U3MEHYUBOCTBY, «Apomopdo3bly», «Mamoamantamuny», «OOmmas aereHepamus,
«/IBmxkymume cunbel sBomouun», «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsunay, «bopsba 3a cyuiectBoBaHue», «lIpucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe B11000pa3oBaHKuE», « IKOJIOTMUECKOE BUA00OPa30BAHUEY.

O6opynoBaHue: KOJUICKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMSsiH, KOJuIeKiusa «[IpuMepbl 3alUTHBIX TPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJEIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpoeHHe TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMBI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», Mojaenb anmiukanua «llepekpéct
XpOMOCOM», BJIaXHble TmpenapaThl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmnay (Hopma, myTtaruu (GOpMbI KPBUIHEB U
OKpAaCKH TeJia).

JlaGopaTopHble M NpakTHYEeCKHEe PadOThI:

JlaGopatopHast pab6otra Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUYECKOMY
KPUTEPHUIO».

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. BosHnkHOBeHHMe M pa3BUTHE KM3HU HA 3emuie.

JloHay4dHblE TPEACTAaBICHUS O 3apOXKICHUM KW3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUSI. AOUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOHN 3BoJfonuu. HauanpHble 3Tanbl
ouonornyeckoit »Bonrornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE IMPOTOKJIETKU. llepBble KIETKM W HX SBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie 1o ’pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. l[laneosoiickass spa u €€ mnepuoabl: KeMOPUNUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3030iicKas 3pa v €€ NEPUOAbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3o0iickass 3pa u €€ mnepuoAsl: NaAJCOrCHOBBIM, HEOrCHOBBIM,
AHTPOIOTEHOBBIM.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0siBIIEHME, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro Mupa Kak OTpaxKeHHE HBOMIOUAH. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeTI0OBEKa. AHTPONOJIOT U KaK Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoncrtsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (pakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM oTO0op. OOImecTBeHHbII 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTAaIUM U BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONMUTEKH, YeaoBek
ymenbi, Yenosek npsaMoxomsumumi, YesoBek HeaHAEPTAIbCKUM, YenoBek
pasyMHbIii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachbl:  €BPOINEOUAHAsS
(eBpasmiickasi), = Herpo-aBCTpajioMjHasi  (dKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOONEHHOCTH  MpEICTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHSM CYHIECTBOBaHUSA. EJMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanmuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! U cxembl: «Bo3HnukHoBeHue CoJiHEUHOM cUCTEMBI», «Pa3BuTue
opraHuyeckoro  mupa», «PactutenbHas ~ kietka», <« KuBOTHas  KJIeTKay,
«IIpokapuotnueckas kieTka», «COBpEMEHHAas CHUCTEMAa OpPraHUYECKOro MHpay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS 4YeIOBEKa W YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTUYECKHX  HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «llpeBHenmmue moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue: My «lIpoucxoknenue — yeiaoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHLA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpYIud TMEepBOOBITHOTO YeNOBEKa (KaMHU-YOIITIEPHI,
pyomma, ckpebjia), TeOXpOHOJOTHYeCKas TaOauIa, KOUICKIUS «DOopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M mpakTUYeCKHEe PadOThI:

[Ipaktuueckast padora Ne 1. «M3ydyeHne MCKOMAEMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKLIUSIX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIHA KpaeBeAUECKU My3el).

Tema 3. Opranu3mMsl 4 OKpPYKawUIas cpeaa.

OKOJIOTMS KaK HayKa. 3aJaud U pa3Jeibl SKOJIOTUU. MeTonbl SKOIOTrHYECKUX
UCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHHA OpPraHU3MOB: BOJIHAs, HA36MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckue (¢akropel. Krnaccupukamus 5KoJOrnyeckux (QakTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JIeHCTBUE HKOIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (hakTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEUCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buzer OMOTHUYECKUX B3aMMOJICCTBUM :
KOHKYPEHIIUS, XUIIITHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, xoomneparus,
MyTyalau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAaXJECOHMYECTBO). AMEHCAIM3M,
HeUTpanu3M. 3HaueHue OWOTHMYECKHX B3aMMOJEHCTBUN ISl CYIIECTBOBAHUS
OpPraHU3MOB B MMPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH Tnomysanuu. OCHOBHbIE IOKa3aTenu
HNOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT,
murpanus. J[mHaMyKka YuCJI€HHOCTH NOMYJISIUUN U €€ PeryJIaLus.

JdeMoncTpanmuu:

[Toptpetsl: A. 'ymGoasaT, K. @. Pynbe, O. ['ekkens.

Tabnmuuer u cxemsl: kapra «IIpupoansie 30ubI 3emum», «Cpenbl oOUTaHUS
opranu3mMoBy», «®oronepuoauzm», «llonmymamuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMYJSIUuU HHGY30puu-Tyhenbkny, «[lumessie nemnmy.

JlaGopaTopHble M NpakTHYeCKHe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHU U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTuueckas padota Ne 2. «Iloac4€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUJIOB
pacTeHUN».

Tema 4. Coo0miecTBa M 3K0JI0rH4ecKre CHCTEMBbI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypsl OHWOIIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-momunantel. CBsS3U B
OouoreHose.

DKoJioruyeckne cucteMbl (dkocuctemsbl). IloHsitue 00 »skocucreme u
ouoreonenoze. DOyHKIUMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BeIEeCTB U MOTOK PHEPTHU B IKOCUCTEME.
Tpodpuueckue (muuieBble) YPOBHU OHKOCHUCTEMBbI. lIuieBble LENMH U CETH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBI: Ouomacca, NPOAYKIHUSA. DKOJIOTHMYECKHE
nUpamMubl: NPOAYKLMH, YHCIEHHOCTH, OuoMaccbl. CBOHCTBA 3KOCUCTEM:
YCTOMYMBOCTh, cCaMoperyJisinus, pazsurue. CyKieccusl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOWHOIO
WM IIAPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOreHHbIE ~ JKOCHUCTEMBI.  ATpO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035UCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akTtop ycToiunBocTU dKocucteM. CoxpaHeHHe
OMOJOrMYecKoro pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTpPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOCTH OMochephl Kak
rJo0abHOM 3KocHucTeMbl. J[MHaMHMueckoe paBHOBecHE€ W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOr€OXUMHYECKUE IUKIIBI JIEMEHTOB (yriieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emin. AHTPOTIOTCHHBIC U3MEHEHUsT B Onocdepe.
['mo6abHbIE 9KOTOTUYECKHE MTPOOTIEMBI.

CocymiecTBoBaHue MIPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6unopa3zHooOpasusi Kak OCHOBa ycTounBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI MPUPOAHBIMU pPECypcaMHM M HUX HCHOIb30BaHUE. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanmnu:

IToptpetsr: A. k. Tenciu, B. H. Cykaués, B. . Bepnaackuii.

Tabmumer u cxembl: «IlumesBpie nenn», «bHONEHO3: COCTAaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenmu mnuTanus», «IKoIOTHYECKas TUPAMUIIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneno3 Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCHUCTBHUS HA MNPUPOAY», «BaxHellme HCTOYHUKU
3arps3HEHUs BO3AyXa M TPYHTOBBIX BoA», «llouBa — BakHeilIIash cOCTaBISOMIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiil d3dhdexT», «DakTopbl
pPaAMoOaKTHBHOTO 3arpssHeHus: Ouocheps», «OOmas cTpykrypa Omochepsn,
«Pacnipoctpanenune xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopot azora B mpupoie».

O6opynoBanue: Mojenb-anruiMKanus « Tunudasle OMOIICHO3BI», TepOapuii
«PactutenpHble coobOIIeCTBaY, KoJieKInu «buorenos3y», «Bpeaurenu BaxHEHITNX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUMU PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HbIM HKOJOTMUYECKHMM TrpynnaM OJHOTO BHUJA,



Kpacnasa xuura Poccuiickoit ®enepanuu, M300pa’k€HUs OXpaHIEMbIX BHJIOB
pacTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA [TPOIPAMMLI 11O
bBNUOJIOTMN HA  BA30OBOM  VPOBHE CPEIHEI'O  OBILIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycranaBnuBarTcsd TpeOOBaHUS K peE3ylibTaTaMm
OCBOCHHUSI OOYyYalOIIMMHUCS TporpaMM  CpeaHero ooOmero oOpa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3ylbTaTOB OCBOCHUA mpeaMera «buonorus»
BBIZICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOUUMUCS POCCUMCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAIlMM K OOy4YeHHIO OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHWUW JIMYHOCTU HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKaAMHU, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «buojorus» JOCTUraloTCa B
€IUHCTBE YYeOHOM ¢ BOCHHUTATEIBHON JEATEILHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU I[ICHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHHUS M
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TO3UIMU JIMYHOCTH, IATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MMOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TpaJIuIMsIM MHOTOHAaIIMOHAIBLHOTO Hapoja Poccuiickont Denepamuu, Npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pE3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorusy
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYAIOMIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOINECTBa, PACIIMPCHHE KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE Pealn3aliid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YyJaIOIMIETOCs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH TMPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M MO3HABATENbHBIX 3a/1a4, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOM IPa)XIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUSI K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH IMEpE.
Ponunou, ropmocth 3a cBOMl Kpau, CBOK PonuHy, CBOW S3BIK U KYJIBTYDY,
IIPOIIIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE W
pa3BuTHE OWOJIOTHH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3amuTte OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHUE JYyXOBHBIX IEHHOCTEW POCCUICKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSAM, CO3JAHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOIO TMPHUHATUSA LEHHOCTEH CEMEWHOW JKU3HU B COOTBETCTBHUHM C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE SMOLMOHATIBHOTO BO3JCHUCTBUS KUBOM IIPUPOJBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaU€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usmyeckoro BocnHUTAHUS, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHATBLHOIO 0JIArONOJIy Y HSs:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o00pasza KHU3HU
(3mopoBoe  mUTaHUE, COONIOACHHE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢uznyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE I[EHHOCTU TMPaBUJ HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPy/10BOI0 BOCTIMTAHUS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOJIIO0UE;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIBHO
BBITIOJTHSATH TaKYIO €STEIbHOCTD;

UHTEpEC K pa3MyHbIM cepaM NnpodecCHOHAIBHON AESTEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymiei mnpodeccun W peanu30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH 1EJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS HKOJOTHYECKOW KyJIbTYpbl: TPHUOOPETEHHE OIbITA
IUIAHUPOBAHUSI TIOCTYIIKOB W OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO0 XapaKTepa 3KOJIOTMYECKHX MPOOJeM U MyTel HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHUOIOTHH
3HAHWSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM
MPUPOJIONONIB30BaHNEM  (COOJIOJICHHE  TMpaBWJI  TMOBEAEHUS B  NPUPOJE,
HalpaBJICHHbIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTHMUECKHE
ITOCJIEACTBUS NPEANIPUHUMAEMBIX JEUCTBUI U NMIPENOTBPAILATH UX;

HaJIMYUE PA3BUTOTO IKOJOTMYECKOTO MBILIJICHUS, YKOJIOTNYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU IEATEIBHOCTH DKOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHNS

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YHUTATEJILCKOW KYJbTYpPbl KaK CpeIcTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe creuuduku OWOJIOTUM KaKk HayKd, OCO3HaHUs e€ poju B
(GbopMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3IaHUU IEJOCTHOTO
Npe/CTaBleHus 00 OKpYy)KarolleM MHUpEe Kak O €AMHCTBE MPHUPOIbI, YETOBEKa U
oOmIecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOJemM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTHU JJII COBPEMEHHOW IMBUIIU3AIINHU:
oOecrieyeHus: HOBOTO YpPOBHSI DPa3BUTUS MEIUIMHBI, CO3JaHUE MMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaThb PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYCHUHM OHOJOTHYECKUX 3HAHUM B IENAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAYyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyEeMO
MIPY U3Y4YCHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB ITO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4YaeMble 3HAHUSA I aHalIn3a Hu
OOBSICHEHHSI SBICHUI OKPY)KAIOIIEr0 MUpPA U MPOUCXOASIINX B HEM H3MEHEHHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAay4HbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO ITOJIYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OMOJIOTHYECKHE 3HAHUS IS
pelieHus npooyieM B peaabHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHE LIEHHOCTH HAYYHOM JACATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCT HHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3ybTaThl OCBOCHMSI yd4eOHOTo mnpenmera «buonorus»
BKJIIOYAIOT: 3Ha4YMMble g (OPMHPOBAHHUS MHUPOBO33PEHUS OO0yUYaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPa’KaoIne
LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (BELIECTBO, PHEpPrusi, SBJIEHUE, MpoIlecc,
CUCTeMa, Hay4yHbIM (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,

UcclieloBaHue,  HaOJOJleHHe,  M3MEpeHHe,  OSKCIePUMEHT UM JPYrux),
yHUBEpCaJIbHbIe y4eOHble JedcTBUS (TO3HABaTelIbHbIE, KOMMYHUKATHUBHBIC,
PETYISITUBHBIE), oOecreynBaroIye dbopmupoBaHue GyHKIMOHAIBHOU
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHIHUH OOY4YalIMUXCA, CIOCOOHOCTD
00yyaromuxcs UCIOIb30BATh OCBOEHHBIE MEXIUCIUITMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHHS MPOrPaMMbl CPEIHETO OOIIET0
00pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHbIMH NM03HABaTeJIbLHbIMH
NEeUCTBUSAMM:

1) 6a30BbIe JJOrHYeCKHE AeiiCTBHUS:

CaMOCTOATENbHO  (QOpMyIHpPOBaTH M aKTyallM3UpOBaTh  Mpolemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEGHWU 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, Kilaccu(pUKaIuy, 0000IIeHHs ), paCKPbIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh UX XapaKTepHbIC MPU3HAKW, YCTAHABIWBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNsITh 1EIN JeATeIbHOCTH, 3a/JaBas IMapaMeTpbl M KPUTEPUH HUX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS A 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIE, IEAyKTHUBHBIC, TIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS] B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHONIICHWH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkKe  TMPOTHUBOPEYMA  PA3HOTO  pPOAA,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIIEACTBUMN ACATEIBHOCTH;

KOOPAWHUPOBATL W  BBIMOJIHATH pabOTy B  YCJIOBHSX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH XU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIEI0BATEIBLCKHE IeCTBHSA:

BJIQ/ICTh HABBIKAMH Y4EOHO-HUCCIEAOBATEIbCKOW M MTPOCKTHOM JICSITEILHOCTH,
HaBBIKAMU  pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY TIOUCKY METOJOB PEIICHUS MPAKTHYECKUX 3a/1a4, TPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICITCIBHOCTH IO TIOJYyYEHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpPETallH, TNPEeoOpa3OBaHUI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBIIUICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHECH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHON
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh MTPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTBI ISl JT0OKa3aTelIbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MMapaMeTPbl U KPUTCPUU PEIICHWS;

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IIEJICHANPABICHHBIN TOWCK IEpEeHOCca CPEICTB U CIIOCOO0B
JeHCTBUS B PO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh HUHTETPUPOBATH 3HAHMSI U3 PA3HBIX YUCOHBIX MTPEAMETOB;

BBIIBUTATh HOBBIC WJCH, MPEAJiaraTh OPUTHHAIBHBIE TMOIXObI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(MOpPMAIH (TEKCTE yueOHOTO
MocoOusi, HAYYHO-TIOMYJAPHON JUTEpaType, OHOJIOTHUECKHX CJIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHeTe), aHaIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoi MHGOpMaLUU, HEOOXOAUMON ISl BBIMIOJHEHUS! y4eOHBIX
3ajay;

NpPHOOPETaTh ONBIT HCIIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O UCIIOJIb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO ~ BBIOMpATh  ONTHUMANTbHYIO  (OpMY  TPEACTABJICHHS
Oouonornyeckoit mHGopManKK (CXeMbl, TpadUKH, THArPaAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBA mpu padbore cC
Ouojornyeckoil HMHpOpMaNMEH: TNPUMCHITh XUMUYCCKHE, (U3HUECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (HOpPMYJIbI, aO0peBUATYpy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiajeHue YHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU JI€/iCTBUAMM:

1) o0menne:

OCYIIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cpepax »KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTENHHO BBITIOJIHEHUS TIpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMHA IPYTHUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpeIcTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlUi,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTH MIEPETOBOPHI;

BJIQ/IETh PA3MYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYIIECTBA KOMAHIAHOW W WHAWBUIYaIbHOM
paboThI IPH pEIIeHUH OUOJIOTHIECKOU TPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOM 3a/1a4;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NpUHUMATh 1EIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBIIATH IUIaH JCUCTBUH,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa W KaXJOr0 Y4YaCTHUKA KOMAaHIbl B
o0t pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHWBAaTh HJEUM C TMO3UIMHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TNOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBISTH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJTbHBIMHY PEryJSITUBHBIMU ICHCTBUSIMH:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1I€JIEBHIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX M IMOCTYINKAX MO OTHOLICHUIO K XUBOW MpUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATENIbHYIO JIESTEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTeNbHON
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJIbHO  COCTABJIATh IUIAH pEIIeHHs Mpo0ieMbl C  y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANIOYTEHUH;

J1aBaTh OLICHKY HOBBIM CHUTYaLIUsIM;

pacHIMpATh PaMKUA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT,

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYAUIMH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIbHOW  pedieKCMM  KaK  OCO3HaHMS
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHWM, WCTOJIB30BaTh MPUEMBI PeIICKCUU IJIsT OIEHKH CUTYyaIlluH, BbIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PUCKH WU CBOECBPEMEHHO NPUHUMATh PEIIEHUS [0 HUX
CHIKECHUIO;



IIPUHAMATh MOTHBBI M apryMEHThl JPYIMX IIPUM aHaIU3€ pe3yJbTaTOB
NEATENbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

MPUHUMATh ce0s, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX ITIpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € IO3UIMH IPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ais yueOHoro npeamera «buonorusy»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIIPETAIINU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B pPealbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouojorueit. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OHOJOTUU B CUCTEME HAYUYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHHU COBPEMEHHON €CTeCTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHs, O BKIAJAE POCCHUMCKUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIBHOM
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBaTh COJEP)KaHHE OMOJOTHYECKHX TEPMHUHOB W TOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TEeOopuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KynbTypHbIX pactennii H. . BaBunoBa), onpenensiTe IrpaHUIIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O MO3HAHUS B OMOJOTHH: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABW)KCHHE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTA MEXKIY HCCIEYEeMbIMU BEJIMYMHAMHU, OOBSCHEHHE TIOTYyUYECHHBIX



PE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMCHUE
JIeNaTh BHIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIEC NMPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIECTOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB M NPEBpAIICHHUS SHEPTrUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO ¥ JHEPreTUYecKOoro OOMEHa, XEeMOCHHTE3a, MHTO3a, Melo3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHUS, HWHIUBUIAYAILHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH MOJyYEHHBIC 3HAHUS I OOBSICHCHHS OMOJIOTHUYECKHX
NPOIIECCOB U SIBJICHUH, M1 TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IIeNbI0 obOecredeHnss Oe30MacHOCTH CBOETO 3JI0POBbS U 3/IOPOBBS
OKPYXKAIOIIUX JTFOJCH, COOJII0ICHNST HOPM IPaMOTHOTO ITOBEICHUS B OKPYKAIOIICH
NPUPOJHON Cpejie, MOHUMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM owosoruu u OMOTEXHOJIOTUH I PAIMOHAJILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE pelniaTh JJICMEHTApHbIC T'CHETUYECKUE 3aJadyd HAa MOHO- W
TUTHOPUIHOE CKpEIIMBaHUE, CICTUICHHOE HACJIeIOBaHUE, COCTaBIISATH CXEMBbI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJCKa3aHWs HacCJIeIOBaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpaTOpHbIE M TPAKTUYECKHE PaldOThl, COOMIOAATH
npaBuia mpu pabore ¢ yudeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OICHMBATh M HHTEPIPETHPOBATH HHGOPMAIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl), ITUYECKHME aCIMEKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
00001m1ass OMONOTrHYECKy0 HHGOPMAIIUIO U3 HECKOIBKHX HCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4ueOHOTO mpenmera «buomorus» ¢ 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJM OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIA/IC POCCHUUCKHUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATBHOU
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIBI ((haKTOpPbI) SBOJIOLNUH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTHI, IIEMW  IUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJOTHMYECKWe Teopur (dBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUS DJBOJIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtea K. M. bapa, depenoBanusi riaBHBIX HampaBieHHH H
nytedt spomoruu A. H. CesepuioBa, yuenust o ouochepe B. U. Bepnaackoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIAJIETh METOAAMHU HayYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiis W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIECPUMEHTA,  BBIABM)KCHHE  THIIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXKIY WCCICyEeMbIMA BEIMYMHAMU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHITHH, TEOPUH W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYINIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O00OBEKTOB: BHJIOB, TMOMNYJAIHWA, TPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpPraHM3MbI, IIEpEeHOCa
BEIIECTB M IOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpOTa BEHIECTB U OHUOTCOXUMHUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MOJTyYEHHBbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
IPOIIECCOB U SIBJICHUM, JJII MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1eNbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 3/0pPOBbS M 30POBbS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKEHUM
COBPEMEHHOW OMOJIOTUU TSl PallUOHAIIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIE OMOJOTUYECKUE 3a/layl, COCTABISATh CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (L€ TUTaHUs);

YMEHHE BBIMIOJHATH JA0OpaTOpHBIE W TPAKTUYECKHE PaldOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHWBATh M HHTEPIPETUPOBATh HHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMSI, BKJIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJ00ATbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOIICHWS,
000011ass OnoNornyecKkyr0 MHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoauuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m Kourpoabnsie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
1 Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cHCTEMBI 1 KX OpPraHU3alus 1 https://m.edso0.ru/5T7SVKFTX
3 XUMUYECKUN COCTaB M CTPOEHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KnzuenesaTenbHOCTD KIETKH 6 https://m.edsoo.ru/MEETZ2D71
5 PasMHOKEHIE H HHIKBHAATEHOS 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
6 HacuIe/ICTBEHHOCTS H H3MEHIHBOCTS 8 15 https://m.edso0.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 CIICKIIA OPratisMos. LICHOBE! 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTUH
8 PeszepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO HACOB I1O 34 0 4
ITPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne i/ Kourpoabusie | IIpakTHueckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
1 DBOJTIOIMOHHAS OHOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHKHOBCHHC 1 PASBHTHE HHIHH Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emiie
3 Opranu3Mbl 1 OKpY>KaroIIas cpena 5 1 https://m.edsoo.ru/XNFOD96AA
Coo6
4 OODIIECTBA H SKOIOTHICCKHE 9 https://m.edsoo.ru/\WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edso0.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTH4yeckue
padoThl

Jara
H3y4YeHHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

buosnorus B cucreme Hayk

https://m.edsoo.ru/0O2T4D1UI5

MeTo1bl MO3HAHUS KUBOU
npupoel. [IpakTnaeckas
pabota Ne 1 «Mcmons3oBanme
pPa3IUYHBIX METOJOB TPH
M3y4YEHUN OMOJIOTHYECKHUX
00BEKTOB»

0.5

https://m.edsoo.ru/GAB23860W

Bbuonoruueckue cucTeMsl,
MPOIIECCHI U UX U3yUEHHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKHAH COCTAB KJIETKH.
Bopna n MuHepanbpHbIe COJTH

https://m.edsoo.ru/L17LJ590V

benku. CocraB u cTpoeHue
OenKoB

https://m.edsoo.ru/V33JINUW5W

depMeHTbI — OMOJIOTHYECKUE
Katanuzaropsl. JlJabopatopHas
pabota Ne 1 «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpumepe
aMHJIa3bl WM KaTajas3bl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

VYriaeBodsl. JIunumapt

https://m.edso0.ru/OJ7NFITI5

Hyxneunossie kucnotsl. AT®

https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/IH 1 MCTOAbI NU3YUCHU

https://m.edso0.ru/JXQOMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

kietku. Knerounas teopust

10

KneTka xak nenoctHas )KxuBas
cucreMa

https://m.edsoo.ru/XDCLRAF10Q

11

Crpoenune 3ykapuoTHYECKOU
kietku. JlaboparopHas pabora
Ne 2 «3yuenne crpoeHus
KJIETOK paCTEHUH, )KUBOTHBIX,
rpuboB U1 OaKTepuii Moj
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux
OTTCAaHUE»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeH BEIECTB W
MeTa00In3M

https://m.edso0.ru/LOB3I3XYZ

13

doTtocunTes. XeMOCHHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUIecKuii oOMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN UK KIETKH.
Jenenue kaeTku. MuTos.
JlaGopaTtopnas paborta Ne 3
«Habmronenne Muto3a B
KJIETKaX KOHYMKA KOpPEeIKa
JyKa Ha TOTOBBIX
MHKpOIIperaparax»

0.5

https://m.edsoo.ru/CO1NPWLF4

16

Buocunres 0enka. Peakius
MaTPUYHOI'O CUHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsanus — 6uocunTe’
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounslie GopMbI KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

@opMbl pa3MHOKEHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

https://m.edso0.ru/SNUXK0X86

21

OO6pazoBaHue U pa3BUTHE
II0JIOBBIX KJICTOK.
Ormo1I0TBOpEHHE.
JlabopaTtopnast pabota Ne 4
«HM3ydeHne CTpOEHHUSI IOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOTIpeTiapaTax»

0.5

https://m.edsoo.ru/C29L4DXB8

22

WNHnuBuayanbHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTU U
M3MEHYHUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCJIeIOBaHUS MPU3HAKOB.
MonorudpuaHoe CKpeluBaHmue

https://m.edsoo.ru/YYQSGIWI2

25

JluruOpuHOE CKpelIMBaHKE.
3aK0H HE3aBUCHUMOTIO
HacJe0BaHuUs MPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

CuerneHHOE HacIe10BaHUe
npu3HakoB. JlJaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHIHOTO
U IUTHOPHUTHOTO CKPELTUBaHUS
y Jp030¢HIIbl Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nosa. HacienoBanue
HpI/IBHaKOB, CICIIJICHHBIX C
IOJIOM

https://m.edso00.ru/3GYGV47YM

28

N3meHunBOCTS.
Henacnencreennas
M3MEHYUBOCTh. JlabopaTopHas
pabora Ne 6. 3yuenue

MO (DUKAITUOHHON
M3MEHUYUBOCTH, IOCTPOEHUE
BApPHUAIIMOHHOTO psJia U
BAPHUALIMOHHON KPUBOW»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencreennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 myTanui
y 1p030(¢ Ikl Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'enetuka denoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PeszepBubIit ypok. O600mIIEHNE
o teme «HaciaencTBeHHOCTh U
W3MEHYHBOCTH OPTaHU3MOBY

https://m.edsoo.ru/E21XRS2EB

32

CCJ'ICKI_II/ISI KaK HayKa U IIpouecc

https://m.edsoo0.ru/3128P3L.98

33

MeToasl ¥ JOCTHKEHUS
CEJICKIIUU PACTCHHUH 1
JKUBOTHBIX

https://m.edso0.ru/JSK3Q6W0J

34

buotexHonorus kak 0Tpaciib
IIpon3BOACTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoaunuecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Konrpoabnbie | Ilpakrnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE PeCYpPChl
padoThI padoTbI

35 N

1 BOJIOLIBLI METOAST €€ 1 https://m.edsoo.ru/6KWQIKBKU
U3yYEHUS
HUcro as

2 TopHA P BI{TM 1 https://m.eds00.ru/0SWC47SSX
MIPEACTABICHUI 00 3BOJIOINUN

3 MHuKpo3BOTOLINS 1 https://m.edsoo.ru/TOFAUE4ZP
HOHy.]'ISH_[I/ISI Kak 3JICMCHTapHasA
eIMHUIA BUJIA U DBOJIIOIUH.

4 JlaboparopHas pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
JIBYOKyIIIHE CHITBI

5 (?memeHTapHbIe (PaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
9BOJIIOLIUU
E i1 0TO

6 CTECTBCHHLIN OTLOP 1 €10 1 https://m.edsoo.ru/DY32BUDOO
hopMmbl
Pe3ynbTathl 3BOMIOLINN:
MIPUCTIOCOOICHHOCTD
OpraHu3MOB U

0 .
7 R 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JIaGopatopHas paborta Ne 2
«Onucanue npucrnocoOIeHHOCTH
OpraHusMa u €€ OTHOCUTEJIBHOTO
XapaxkTepa»



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nytu

8 https://m.edsoo.ru/PI1FI0YV3
MaKpOIBOJFOLIUT

9 HeobOpaTumocTh 3BOTIOIHAH https://m.edsoo.ru/CLA9VC5JJ
51 3

10 CTODHIHSHI Ha SEMIIC 1 https://m.eds00.ru/MIYY IMVX7
METOIbI €€ I/I?;y‘ICHI/I?I
T'unores OHUCXOXKIEC

11 HHOTESB IPOHEXOAICHHA https://m.eds00.ru/EKNHXBOS2
JKU3HU HA 3emiie
P 3

12 A3BHTHC XKHU3HH Ha SCMIIC IO https://m.edsoo.ru/ECINSTF62
3paM U TIeproIaMm
OCHOBHI)IG 3TaIllbl YBOJIFOITUA
paCTI/ITe.]'IBHOl"O " JKUBOTHOTO

T oota Ne

13 MHpa. LpaiTiiecias pabota e 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3y4yeHune uCKOMmaeMbIX
OCTAaTKOB PAaCTCHUI M JKUBOTHBIX
B KOJUIEKLIUAX)
C

14 OBPEMEHHA cHcTeMa https://m.edsoo.ru/WSEXN9YAK
OPraHUYECKOTO MHUPa
) €JIOBE

15 e https://m.edsoo.ru/ADV3JERUE
(a"TpOTIOTEHE3)

16 Jpwicymuie cuibt (GaxTopsr) https://m.edso00.ru/D7JZMBYPQ
aHTPOITOreHe3a
O

17 CHOBHBIC CTA/IH IBOTOMHH https://m.eds00.ru/14G19MQ4K
YyeloBeKa
UYenoBeveckue pachl U

18 MIPUPOJIHBIE aJanTaluu https://m.edsoo.ru/XL7QKC5PK
YeJIoBeKa
P I )

19 esepBHtii ypox. Obobmerne https://m.eds00.ru/R6L7VY2GB

1o Teme «Bo3HHMKHOBEHHE U



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

pa3BUTHE )KU3HU HA 3eMJIe»

20

DKOoJIoTHUs KaK HayKa

https://m.edsoo.ru/K46 KON56I

21

Cpenbl oOuTanus 1
HKOJIOTUYECKUE (PaKTOPHI

https://m.edsoo.ru/DCOIEUICY

22

AbGunotnueckue GaKTopsl.
JlaboparopHas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUSI.
JlabopaTtopHnas padota Ne 4.
«BnusiHEE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJICYCa»

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buotnueckue gaxTops

https://m.edsoo.ru/A6Z8MGNQOR

24

DKOJIOTHYECKHE XapaKTePUCTUKU

nonysiiun. [IpakTudeckast
pabota Ne 2 «Iloacuér

IIJIOTHOCTHU HOHy.]'IS[I_[I/Iﬁ Pa3HbIX

BHUI0B paCTCHHﬁ>>

0.5

https://m.edsoo.ru/X42J6ABRN

25

CooOriecTBa OpraHu3MOB —
OHOLIEHO3

https://m.edso0.ru/0T2K1PNGZ

26

DKOJOTUYECKHE CHCTEMBI
(?KOCHCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OcHoBHBIE MOKa3aTENN
3KOCHUCTEMBI. DKOJIOTHYECKHE
nupamuabel. CBoiicTBa
skocucteM. Cykueccus

https://m.edsoo.ru/NSTEWOGPE

28

HpI/IpO,Z[HLIe OKOCHUCTEMBI

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOHOFeHHLIC OKOCHUCTEMBI

https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

buocdepa — rnobanpHas

30 1 https://m.edso00.ru/2X1VG5Q18
SKOCHUCTEMA 3EMITH
3

31 AKOHOMEpHOCTH 1 https://m.eds00,ru/\V/5JT6B38Z
cyliecTBOBaHMs Onochepsl
q §)

32 cl0BeueCTBO B GHochepe 1 https://m.edsoo.ru/HXCDHPXDJ
Semnu
C

33 OCYIIECTBOBATHE IPUPOJBL 1 1 https://m.eds00.ru/187G37606
YeJI0BEUECTBA
Pesepubriit ypok. O60011eHNE

34 teMmbl «Co00IIeCTBA U 1 https://m.edso00.ru/SW5XCF3K6
JKOJIOTUYECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 34 55
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https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHEr0 00IIero 00pa3oBaHus

CpopMHpPOBAHHOCTh 3HAHUK O MECTE€ W POJM OWUOJIOTUU B CHUCTEME
HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUICKUX UM 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
ounosiornu; (QYHKIMOHATBHON TPaMOTHOCTH YEJOBEKa JJIsi PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COJCp)KaHUE OHOJOTUYECKUX TEPMHUHOB U
TIOHSATUN: KU3Hb, KJIETKA, OpPraHu3M; MeTa0on3M (0OMEH BEIIeCTB U
MpEeBpalllEHuEe HHEPruM), ToMeocTa3 (CaMOperyisuus), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIIPOM3BENEHUE (PETpOIyKITHs),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U PA3BUTUC

YMenue uznarate OMOJIOTHUYECKHE TEOPUU (KJIETOYHAs, XpOMOCOMHas,
myTtaruoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus: (0 LEHTpaXx MHOrooOpazus M MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBuioBa), onpeaensats TpaHUIlbl UX TPUMEHUMOCTH K

KHBBIM CUCTEMaM

Ymenune BJIaACTh MCETOJaMM HAYYHOI'O IIO3HAaHHUA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IPOLECCOB H ﬂBHeHHﬁ;
OpraHu3anuia n IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTEC3bI, BBIABJICHHC 3aBUCHUMOCTH MCKAY
HCCICAYECMbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PC3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TGOPI/Iﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOAbI HAa OCHOBAHUH MMOJIYYCHHBIX pe3y.]'H>TaTOB)

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHHe BBIJIENATh CYIIECTBCHHBIC TPU3HAKH BUPYCOB, KIJIETOK
NPOKAapHOT W JYKapUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpraHu3MOB; OCOOCHHOCTM  MpOIIECCOB OOMEHa  BEUIECTB U
NpeBpalleHUs] dHEPrUU B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO U
JHEPreTUYeCKOT0  OOMEHa,  XEMOCHHTE3a, MHTO3a,  Meio03a,
OIUIOJIOTBOPEHUSI,  Pa3MHOXKEHHS,  WHIWBUIAYAJIbHOTO  Pa3BHTHUS

opranusmMa (OHTOTI'€HE3)




YMeHue NpUMEHSATh TOJyYeHHBbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOIECCOB U SIBICHUM, JUISI NPUHATHS NPAKTUYECKUX
pelIeHNH B IOBCEIHEBHOM KU3HU B IIENsAX oOecneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbBSI U 3/I0POBbsI OKPY)KAIOLIUX JIFOJIEH, COOIIOICHUS HOPM
rPaMOTHOIO  TMOBEJAEHHUS B  OKPYXKAIOLIEH NPUPOJHON  CpEne;
NOHUMAaHHE HEO0X0IMMOCTH MCIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHON OHOJIOTMM U OWOTEXHOJIOTUH JJIs  PpalMOHAJIBLHOTO

IPUPOJOIIOIB30BAHUS

Ymenue pemiaTtb SJCMCHTAPHBIC TCHCTUYCCKUC 3aJadyud Ha MOHO- H
I[I/IFI/I6pI/II[HOC CKpCIIMBAHUEC, CHCIIJICHHOC HACJIICAOBAHUC, COCTABJIATDH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIuBaHUA JUIA npeacKasaHuAa

HacCJICJ0BaHH IPU3HAKOB Y OPraHnu3MoB

YMeHHe BBINOJMHATH J1a0OpaTOpHblE W MPAKTUYECKHE PabOThI,
coOmoAaTh mpaBwia Tpu paboTe ¢ y4eOHBIM M JaOOPaTOPHBIM

000pynoBaHNEM

YMeHue KpUTHYECKH OILIEHMBATh U MHTEPIPETUPOBATH HH(DOpPMALHIO
OMOJIOTHYECKOTO COJIEP>KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3nuuHbIX UcToUHUKOB (CMU, HaydHO-TIOMYJIApHBIE MaTepHaIbl);
ITHUYECKHE AaCHeKThl COBPEMEHHBIX HCCIIE0OBaHUII B OHOJIOTHH,

MeIUIMHE, OMOTEXHOJIOTHH

10

YMeHne co3iaBaTh COOCTBEHHBIC MMChMEHHBIE W YCTHBIE COOOIICHMS,
000011251 OMOJOTHYECKYIO HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHHUKOB,

I'PaMOTHO HCIIOJIb30BATH TMOHSITUHHBINA alrapar OHOoJIOrun

11 KIIACC

Kon
MPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI1
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 0011ero 00pa3oBaHus

CchopMUpOBaHHOCTh 3HAHUH O MeCTe W pPOJIM OMOJIOTMH B CHCTEME
HAy4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHHBI MHpa U HAy4YHOTO MHMPOBO33PEHMS; O
BKJIaJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (yHKIMOHAIBLHOM T'PAaMOTHOCTH YEJIOBEKa Ul peleHus

JKHN3HCHHBIX 3a1a4

YMmeHue PacKpbIBaTh COACP)KAHUC OMOJIOTHYECKUX TCPMUHOB U

MOHSATHM: BU, MONYJIANIMA, I‘CHO(I)OHI[, 9BOJIIONUSA, ABUIKYIIUC CHUIIBI




(daxTopsr) IBOJTIOIIHH, MIPUCTIOCOOICHHOCTh OpraHu3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKUE (baxTopsI, IKOCHUCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHEI, PCAYLCHTHI, nenun IIUTaHUA,

IKOJIOTHUYECKasi MTUpaMua, OMoreoneHos, ouochepa

YMeHnue uznaratb OnoJIoTMYECKUEe Teopuu (3BOJIHOLMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpUs  HBOJIIOLMHK), 3aKOHBl U
3aKOHOMepHOCTH (3apopiiieBoro cxojacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepuanackoro), ompenensTh  TpaHUIBI — UX

IMPUMEHUMOCTHU K )KHUBBIM CUCTEMAaM

YMeHune BialeTh METOJaMU HAyYyHOTO TIO3HAHWS B OWUOJOTHH
(Habmro/leHNe W OIMMCAHHME KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHU;
opraHu3aiusi ¥ TPOBEACHHE  OHOJIOTHYECKOTO  AKCIEPUMEHTA,
BBIJIBIOKEHUE  THUIIOTE3BI; BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIMYMHAMH, OOBSICHEHHE TOJYyISCHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TCOPHUH W 3aKOHOB; YMCHHE

JACJIaTh BBIBOJABI HA OCHOBAHUH IMOJIYYCHHBIX pCSYJ'II)TaTOB)

Ymenne BBIJICIISITD CYIIECTBEHHBIE NPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHWAOB, TOMYJSIIHHA, TMPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OWOTEOLEHO30B M  DKOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHON U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BHJI000pa3oBaHMs, MPHUCIOCOOIECHHOCTH
OpPraHuU3MOB, JIEHCTBHS HKOJIOTUYECKUX (DAaKTOpOB Ha OpraHU3MBI,
HepeHoca BEIIECTB U MMOTOKA SHEPTHU B 3KOCUCTEMaX, aHTPOTIOT€HHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KpYrOBOPOTA BEIIECTB U

OMOTEOXMMHUYECKUX IIMKJIOB B OHochepe

YMeHue NpUMEHSATh TOJy4YeHHbIe 3HAHUS UIE  OOBSCHEHHS
OMOJIOTUYECKHUX MPOIECCOB U SBICHUM, I MPUHATUS MPAKTUYECKUX
pelleHnii B MOBCETHEBHOW JKU3HHU B 1IeNIAX o0ecnieueHns 0e30MacHOCTH
CBOETrO0 3JI0POBBS U 3/I0POBBSI OKPYKAIOIIUX JIFOICH, COOMIOICHIS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MNpUpOAHON  cpee;
MOHUMaHHE HEOOXO0MMOCTH HCIIOJIb30BaHUS JIOCTHXKEHU I

COBpeMeHHOﬁ Ounosoruu AJI pallMOHAJIBHOT'O IMTPUPOA0ITIOJIb30BaAHUA

YMmenue peuiaTb 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aga4yM, COCTAaBJIATH

CXCMBI IICPEHOCA BCUICCTB U SHCPI'UHU B SKOCHUCTCMAX (I_IGHI/I HI/ITaHI/IH)

VYMeHue BBINOJHATH J1a0OpPAaTOpPHbIE M MPAKTHYECKHE paboThl,
coOmoaTh mpaBuja Opu padbore ¢ ydyeOHbBIM U J1abOpPaTOPHBIM

00opya0oBaHHEM




YMeHHe KpUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(OPMAIIIO
OMOJIOTUYECKOTO CO/AEP)KaHUs, BKIIOYAOIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3inuyuHbelX UcTOYHUKOB (CMMU, HayyHO-NONyJIsipHBIE MaTepUalbl);

? paccmaTpuBaTth riio0anbHbIe 9KOJIOTMUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULINIO
YMeHue co3aBath cOOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHUS,
10 0000111251 OMOIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB,

TpaMOTHO UCIIOJb30BaATh MMOHSITUMHBINA arrapar OHOJIOTHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

buonorus kak Hayka

11

buonorus — Hayka o >xuBoW mnpupoze. Ponp Ouonormum B (POpMHPOBAHUU

COBPEMEHHOI HayYHOU KapTHHBI Mupa. CucteMa OMOJOTUYECKUX HAYK

1.2

Mertopl TTO3HAHUS KUBOUW TIPUPOJLI (HAOMIOACHUE, DKCIIEPUMEHT, OINUCAHUE,
W3MepeHue, KiaccuuKkalus, MOJEIMpPOBaHUE, CTaTHUCTUYecKas oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI U X opraHusanus

2.1

XKusble cucrembl (OMocucTeMbl) Kak IpeaMmeT u3ydeHusi omosoruu. CoiicTBa

OéuocucTeM U UX pazHooOpazue

2.2

YpoBHU opraHuzanuu OHOCHUCTEM: MOJIEKYJISPHO-TEHETHUECKUN, KIIETOYHBIMH,

OpraHW3MEHHBIN, TOMYISIITUOHHO-BUIO0BOM, SKOCHCTEMHBIN, OnochepHbIT

XUMHUYECKUN COCTAB M CTPOCHUE KIETKH

3.1

XUMUYECKAA COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpOdJIeMeHThl. Bojma w  muHepanmbHble BemiecTBa. @OYHKIUMM BOABI U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hoz[z[epncaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB M cTpoeHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPBI OCIIKOB.
HesamenuMple W 3aMEHHUMBIE aAMHUHOKHCIOTHI. AMMHOKHCIOTHBIH COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYIBI (TIEpBUYHASI, BTOPHYHAsS, TPECTHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYCCKHE CBOMCTBa OenkoB. buosoruueckue
(GbyHKIMH OENKOB.

depmeHThl — OuoJorHYeckre KaTanu3aTopbl. CTpoeHHe (QepMeHTa: aKTHUBHBIN
HeHTp, cyoctpatHas crneuuduyHocts. Kodepmentsl. Buramunbl. Otnuuus

Q)epMCHTOB OT HCOPraHUYCCKHUX KaTaJIn3aTOpPOB

3.3

VYraeBopl: MOHOCaxapuabl (IJII0K03a, pubo3a U Ae30Kcupr003a), Aucaxapuibl
(caxapo3a, J5aKkTo3a) W TMoJUcaxapuabl (Kpaxmaj, TJIMKOIeH, LeJIHII03a).
buonornyeckue GyHKIIUN YIIEBOJIOB.

Jlunuasl:  TpurnMuepuabl,  crepounpbl,  (dochomunuasl.  'mapodunbHo-
ruspooOHble cBoiicTBa. buonormueckue ¢ynkunn sunuaoB. CpaBHeHHE

YrijieBo0B, OCIIKOB U JIMIIUIOB KaK ICTOYHUKOB SHCPIrun

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIIEMHOBBIX




kucnot. Crtpoenne u ¢ynknmm J[HK. Crpoenne u ¢ynkumu PHK. ATO:

CTpOCHHUE U QYHKITUH

3.5

Hwuronorusa — Hayka o kietke. Kierounas teopus. MeToibl u3y4eHus KIETOK

3.6

Knerka xak nenocrHas xwuBas cucrema. OOmIMe MpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MmemOpana, mousiekynbl JIHK kak reHeruueckuid ammapar, cucreMma

cuHTe3a Oeka

3.7

Tunsl KeToK: syKapuoTHyeckas U npokapuornyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHueckoi  kietku. Kierounas crenka  Oakrepmii.  CtpoeHue
SYKapUOTHYEeCKON KIeTKH. OCHOBHBIE OTJIMYUWS PACTUTEIHHOW, >XKUBOTHOU U

rpuOHON KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAJIUKC, X
¢yukimu. [lnazmatnueckas memOpaHa, e€ cBoiicTBa 1 pyHKIMH. [{uTonnazma u eé
opranouapl. OqHOMEMOpaHHBIE OPTaHOWBI KJIETKHU: JHAOIIa3MaTHYECKasi CETh
(BIIC), ammapat T'ombmxu, Tu30coMbl. [loyaBTOHOMHBIE OpraHOMIBI KIIETKH:
MHUTOXOHJIPUH, TIACTUABL [IpoucXoXaeHue MHUTOXOHIPUN W TuiacTull. Bumpl
mactu. HememOpaHHbIe OpraHOWIBI KJIETKUA: PUOOCOMBI, KIETOYHBIA IIEHTD,

PECHUYKH, KTYTHUKHU. qDYHKHI/II/I OpraHOUJA0B KIICTKH. Bxmarouenns

3.9

SAnpo — perymaropHbiii neHTp kieTku. CTpoeHue siapa: sjuepHas o000JIouKa,

KapuoIlia3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KJICTKHU
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OOmMeH BemiecTB, WM METa0oJM3M. ACCUMUIIALUA (TUIACTUYECKHH OOMEH) H
TMCCUMWIALINS (SHEPreTHYECKHE OOMEH) — JIBe CTOPOHBI €IMHOTO IpOoliecca
MeTrabosim3ma. Turbl oOMeHa BemecTB: aBTOTPO(HBIA U rerepoTpodHbIii. Pob

(hepMeHTOB B 0OOMEHE BEIIEeCTB U MPEBpAIllCeHUN YHEPTHH B KIIETKE

4.2

®ortocunre3. CBeToBas U TeMHOBas (aszbl portocunrtesa. Peakuuu dortocunTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HaueHHe (OTOCHUHTE3a Ui >KU3HU Ha 3emIe.
Bnusinue ycnmoBuii cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €rO
IPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpywoIne OakTepuu. 3HAUYECHUE XEMOCHUHTE3a Ui

JKA3HH Ha 3eMiie

4.3

9HepreTI/I‘leCKHﬁ OOMEH B KIIETKE. Pacmerienue BCIICCTB, BBIACICHUC H
AKKYMYJIIMPOBAHUEC OSHECPruu B KIICTKEC. OTallbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. Bpo;erI/Ie n €ro BHIBI. KI/ICJ'IOpO)IHOe OKHCIICHHUE, WJIN KJIICTOYHOC

npixanue. D(peKkTHBHOCTh SHEPreTHUecKoro ooMeHa

4.4

Peakiiun matpuyHoro cunresa. I'enernueckast undopmarus u JJHK. Peanuzarus

T€HEeTUYECKOI I/IH(I)OpMaI_II/II/I B KJIeTKe. I'eHeTHuecKMii KOJ M €ro CBOMCTBA.




Tpanckpumus — marpuunbiii cuare3 PHK. Tpancmsauus — GuocunTtes Oernka.

Koauposanue amuHokucinot. Pons pubocom B OnocuHTE3€ OeKa
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Hexnerounsie ¢opmbl xu3Hu — BUpychl. Vctopust oTkpbiTHs BupycoB (.U.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodaru. boye3HM pacTeHMid, >KMBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc mmmynonedunura genosexa (BUY) — Bo3oyaurens CITNda.

[IpodunakTrka pacmpocTpaHeHUS BUPYCHBIX 3a00I€BaHUI

Pa3sMHOkeHUE 1 MHIMBUIyalIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1Mkn, WA SKU3HEHHBIM 1MWK KiIeTku. HMuTepdaza u mutos.
[Ipoueccel, npoTekatomue B uHTEepdasze. Pemnukanus — peakuuss MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocom. XpOMOCOMHBIM HabOp — KapHUOTHIL.
JuniouaHBIH W TAlUIOWJTHBIA ~ XPOMOCOMHBIE — HAOOphL.  XpOMAaTHUJIBL
[luronornyeckne OCHOBBI PA3MHOXKEHUS W HWHIUBUIYAJIBHOIO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne xnetkn — wmmro3. Cragum murosa. [Ipomeccel, mpoucxonsdmue Ha

PAa3HBIX CTAAUAX MUTO3A. buonorndyeckuii CMBICII MHUTO3a

5.2

@®opMBI pa3MHOXKEHHUS OpPraHU3MOB: Oecriojioe W mosioBoe. Buabl Oecronoro
pa3sMHOXEHHS: JISICHUE HaJaBOE, MOYKOBAaHWE OJHO- M MHOTOKIICTOYHBIX,
ciopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTraHU3MOB, €10 3HAYCHUE IJI CCIICKIIUU

5.3

[TonoBoe pa3MHOKEHUE, €r0 OTIIUNYUS OT OECIOJIOTO.
Meiio3. Craguu wmenosa. [lpomecchl, MpoOUCXOASIIME Ha CTaauax MeHo3a.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buosnornueckuii cMpbici 1

3Ha4YeHUE MeHo3a

5.4

l'amerorenes — nmpouecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [losoBbie
JKeJe3bl: CEMEHHUKH U simuHuKUA. OOpa3oBaHHe U pPa3BUTHE IMOJIOBBIX KIETOK —
rameT (CrepMmaro30u, SHIEKIeTKa) — criepMarorenes u ooreHe3. OcoOeHHOCTH

CTPOCHHUA ﬂﬁHeKHeTOK H CIICPMATO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnnuBuayansHoe — pa3Butue  (OHTOTEHE3).  DOMOpHOHaiIbHOE  pa3BUTHE
(amOpuorenes). Jtanbl SMOPUOHAIBHOTO PAa3BUTHUS Yy MO3BOHOYHBIX JKMBOTHBIX:
npobnenue, ractpynsauus, opraHoreHe3. [locramOpuonansHoe paszputue. Turmbl
MOCTOMOPHUOHAIBHOTO Pa3BUTHUS: MpsAMOe, HempsiMoe (MMuuHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH,

CTaluu pa3sBUTUA

HacneacTBeHHOCTh U M3MEHUYHUBOCTh OpraHusmMoB




6.1

IIpenmer u 3agaum resetuku. Mcropus pasBuTus reHeTuku. Briaa poccuickux
U 3apyOexHBIX YU€HBIX B Ppa3BUTUE TEHETUKU. MeEToAbl TeHETHKH
(rubpuAOIOTUYECKHUIA, LIUTOT€HETUYECKHUIA, MOJIEKYJISIPHO-T€HETUUECKU ).
OcHOBHbIE TEHETUYECKHUE MOHATHUS. | eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMUs TPU3HAKOB, ycTaHOBIeHHble [. Mennpenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH eIUHO0Opaszus THOPHIOB TIEPBOTO
nokosieHusi. [IpaBwiio JTOMUHUpPOBaHUsS. 3aKOH pAaCIICTUICHUs] TPU3HAKOB.
I'unioresa ynctotel ramet. [losIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyMBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAHMS TMPHU3HAKOB.
[{utoreHeTHYeCKne OCHOBBI JUTUOPUIIHOTO CKpEUIMBAaHUS. AHAIM3UPYIOIIEE
CKpemnBaHue.  Mcrnonp30BaHWE — aHAIM3HPYIOUIETO  CKpEIIMBAHUS VIS

OTpeJieNIeHUs] TeHOTHUIIa 0co0u

6.3

CuerieHHOe HacnefoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HacleIoBaHUIO TeHoB. Hapymienuwe cremieHuss TE€HOB B pe3yJabTaTe
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTH. [eHeTnueckue
KapThl.

I'eneruka mnosa. XpOMOCOMHOE OMNpEACICHUE MoJjia. AyTOCOMBI M IIOJIOBBIE
XxpoMocoMbl. ['oMorameTrHele W reTeporameTHble opraHu3Mbl. HacnempoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHUMBOCTH: HEHACTEACTBEHHAs M HACJEICTBEHHAs.
Ponb cpenmpl B HEHAcHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag U BapHallMOHHAs
kpuBas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE M KaueCTBEHHbBIC

IIPU3HAKH U UX HOpMA PCaKIHU. CpoiicTBa MOHH(l)HKaHHOHHOﬁ HN3MCEHYMBOCTHU

6.5

HacnenctBenHas, WiIM TIe€HOTHIIMYECKAss, W3MEHYHMBOCTh. KoOMOHMHATHUBHAasA
W3MEHYMBOCTh. Mei03 M TMOJOBOM TpoliecC — OCHOBAa KOMOWHATHBHOM
U3MEHYUBOCTU. MyTallMoHHasT UW3MEHYMBOCTh. Kilaccubukanus MyTaruii:
TeHHbIE XPOMOCOMHBIE, T€eHOMHBIE. YacToTa U MPUYMUHBI MyTanuii. MyTareHHnoie
(bakTOphI. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICCTBEHHON n3MeHYrBocTH H.U.

Basuiosa

6.6

I'enernka wuyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOABI T'E€HETHKHU
YeJI0BEKA: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUYECKNUH,
OMOXMMHUYECKUH, MOJeKyIsIpHO-TeHeTnueckuil. CoBpeMeHHOe OmpezeeHne
TEHOTHUIIA: [TOJJHOTEHOMHOE CEKBEHHPOBAHHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoteto [I[P-ananu3a. HacnencTBeHHble 3a00jeBaHUS YellOBEKa: T'€HHBIE
601€3HM, OOJIE3HU C HACIEACTBEHHON MPEApacIoNoKEHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTthueckue H TCHCPATHUBHLIC MYTAllUH. HpI/IHLII/IHBI 310pOBOTO




06p3321 KHN3HHU, OUArHOCTHKH, HpO(I)I/IJIaKTI/IKI/I n JICUCHHUA TI'CHCTHUYCCKUX
6one3nell. MenuKo-reHeTH4eCKOe KOHCYIBTUPOBAaHUE. 3HAUCHHE MEIUIIMHCKOM

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeII0BEKa

Cenekuusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenexuusi Kak Hayka M IHpolecc. 3apoKJIE€HUE CENeKLUHUH U JOMECTHKaIus.
Yuenne H.M. BaBuimoBa o0 T1EHTpax TNPOUCXOXKJICHUS ¥ MHOTO0Opa3us
KYJIbTYPHBIX pacTeHui. LIeHTphI MpOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. Copr,

nopoja, mrTamm

7.2

CoBpemMeHHbIE METOJbl CeNeKIMU. MaccoBbli M WHIUBUAYaJIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUH U KUBOTHBIX. OIleHKa 3KcTephepa. bInM3kopoicTBEeHHOE
cKpelmyBaHue — MHOpuauHr. Yucras nuHus. CKpelMBaHWE YHUCTHIX JIMHUU.
I'ereposuc, numu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnass rubpuamzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4eHUE NOJIMILIONAOB. JIOCTHIKEHHsI CENEKIWH PACTEHUM, JKUBOTHBIX H

MHKPOOPI'aHU3MOB

7.3

buoTtexHoJIOTMS KAk OTpaciib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. Tarbl
co3ganusi pexkomOuHantHoW JIHK wu TpaHcrenHbix opranusmoB. Kietounas
nHxkeHepusa.  Kuerounesle  KynpTypbl. MEKpPOKIOHAIBbHOE  Pa3MHOXEHUE
pactrenuii. KiioHMpOBaHHE BBICOKOTPOIYKTUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX
OpraHW3MOB. ODKOJIOTHYECKHEe M AThdeckue mpobiaembl. [MO — reHeTHdyecku

MOAU(PHUIMPOBAHHBIE OPraHU3MbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT CO/IEPIKAHUS

DBOMIOIMOHHAS OHOIOTHUSA

11

OBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CuperenbctBa  3Bosounu.  IlameoHTosoruueckue:  MOCIEIOBATENBHOCTD
HOSIBJICHUsI BHUJOB B IAJEOHTOJIOTMYECKON JIETONUCH, HEepexoaHble (HOPMBL
buoreorpaduueckue: cxoacTBo U paziauuue ¢dayH U (IOp MATEPUKOB H
OCTPOBOB. DMOPHOJIOrMUYECKHE: CXOJICTBA U pa3In4Msi SMOPHOHOB pa3HBIX BUJIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: T'OMOJIOTMYHBIE, aHAJIOTMYHbBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTell y Bcex

OpraHusMoB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. Ilpeanocbulku  BO3HMKHOBEHHS
napBuHU3MA. JIBWXKyIIMe CHIIBI 3BOJIIOLMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OTPAHUYEHHOCTH PECYpPCOB, HEOINPEACIEHHAsT U3MEHYUBOCTD,

0opn0a 3a cylniecTBOBaHUE, ECTCCTBCHHBIN 0TOOD)

1.3

Cunrernueckass Teopus odBomouuu (CTD) u  OCHOBHBIE €€ TMOJOKEHMUS.

MuxposBomtouus. [Tonynsauus kak equHALIA BUIA U DBOJIIOLIUN

14

JBuxymue cuibl ((pakTopbl) SBOJIIOLIMM BUIOB B Ipupoje. MyTallMOHHBIN
Ipolecc ¥ KOMOMHATHBHAsE W3MEHUMBOCTH. [lomynslMoHHBIE BOJIHBI U JApeiid
reHoB. M3onsnus u murpanus. EctrecTBeHHbIil 0T00p — HanpaBisoomui (GakTop
sBoJIIOLUU. DOPMBI €CTECTBEHHOIO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3yinbTar dBosonuu. [Ipumepst
MPUCTIOCOOIEHUH Yy Opranu3MoB. ApoMop(}o3bl U UIMoa AN TalU K.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHbIE GOPMBI BUI000pa30BaHUS:

reorpagu4eckoe, IKOJIOTHIECKOe

15

Makpo3BOTIOLHSL. @opMBbl  HBOJIIOLINU: bunernyueckas, JIMBEPreHTHAas,

KOHBEpreHTHas, napauienbHas. HeoOpaTtuMocTs 3BosOINU

Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 3eMIie

2.1

JloHayuHble TpPENCTaBICHUS O 3apOXKICHMM SKU3HH. HaydHble THUIOTE3bI
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHe3 W MaHcrepMus. XHUMUYecKas
IBOJIIONMS. ODKCIEPUMEHTAIIbHOE TMOATBEPKICHUE XUMHUYECKOM HBOJIIOLINU.
Hauanpabie sTaner Ouosiormueckoit sBomtonuu. ['unoreza PHK-mupa. IlepBoie

KJICTKH U UX 3BOJIFOII M. (DOPMHpOBaHI/Ie OCHOBHBIX I'PVIIII )KUBBIX OPTaHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm u nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameo3olickas spa U e€ mNepuoabl: KEeMOPUUCKHIA,
OPJOBUKCKUM, CHIYPUICKHI, JI€BOHCKUH, KaMEHHOYIOJbHbIA, TEPMCKHUH.
Mes3o3oiickas 3pa U e€ Mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

Kaiinozolickas 9pa u e€ Tepuojabl:  NAJCOTCHOBBIM,  HEOTCHOBBI,
AHTPOTOTEHOBBIA. XapaKTepUCTUKA KIMMAaTa W TEOJOTHYECKUX IMPOIECCOB.
OcHOBHBIE 3Tanbl HBOJIIOIIMH PACTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(ho3bl y
pacTeHuM W KUBOTHBIX. [losiBIIeHME, paclBET M BBIMUpPAHUE TPYIIN KUBBIX

OpraHu3sMoB

2.3

Cucrema OpraHnu4eCKoro Mupa KakKk OTpaKCHUC  ISBOJIFOIUH. OcHOBHEIC

CUCTCMATUYCCKUC T'PYIIIIBI OPraHU3MOB

2.4

3BOJ’IIOI_II/I$I YECJI0OBCKa. AHTpOHOHOTI/IH KaK Hayka. PazButue HpCI[CTaBJICHI/Iﬁ 0

MNPOUCXOKACHUN YCIIOBCKA. Metoast HN3YUYCHHA aHTPOIIOTrCHE3a. CXOI[CTBa n




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MT0JI0KEHUE YEIIOBEKA.
JBwxymue cuibl (pakropsr) anTponorenesa. HacnencTBeHHas N3MEHYMBOCTD U
ecTecTBEHHbIH 0TOOp. OOIIeCTBEHHBI 00pa3 >KW3HU, HM3TOTOBIICHUE OPYIHMHA

TPy/a, MBILIJICHUE, PEYb

2.5

OcHOBHBIE CTaJUM U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJOMMUTEKH, YenoBek
ymenslid, Yenoek mnpsaMoxonauui, YenoBek HeanaepranbCkuil, YenoBek
pazymHblidi. Haxolku uCKOmaeMbIX OCTAHKOB, BpeMsl CYIIECTBOBAHMs, 00JIACTb

pacrpocTpaHneHus, 00bEM I'OJIOBHOIO MO3ra, 00pas3 KHU3HH, OpYyAUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIbILIKME pachl: €BPONEOUAHAs (eBpa3Hiickasi),
HErpo-aBCTpajIouHas (3xBaTOpHUANbHAA), MOHTOJIOUAHAs (asmarcko-
amepukaHckasi). UepTsl IpHUCIIOCOOIEHHOCTH MPEACTABUTENIEH YETIOBEUECKUX pac

K YCJIOBHSM CylllecTBOBaHuA. EquHCTBO uenoBeueckux pac. Kputuka pacuzma

Oprasu3Mbl 1 OKpYKaroIas cpenia

3.1

Okonorus Kak Hayka. 3aJadud M pas3fAeibl dKOJIOTMU. MeToJbl 3KOJOrMUYECKHX
uccienoBaHui. DKoJlornyeckoe MUpoBo33peHne. Cpesibl 00MTaHUsI OpraHU3MOB:

BOJHasd, HA3EMHO-BO3AYyIIHAsA, IOYBEHHAA, BHYTPHUOPraHU3MCEHHAA

3.2

Oxonorndyeckue  (daktopel.  Krnaccudukamuss — SKOJIOTHYECKHX  (PaKTOpOB:
abnoTHueckre, OMOTHYECKHE W AHTPOIOTEHHbIC. J[eHCTBHE 3KOJOTHYECKHX

(hakTOpOB Ha OPTraHU3MBI

3.3

Abuotruueckue (akTophl: CBET, TEMIEparypa, BIIaXHOCTb. DOTONmEpuoIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JACWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.

bunonornueckue PUTMBbI

3.4

buotnueckue dakropbl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPCHIIHS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HEWUTpalu3M. 3HAuYeHHEe  OHOTHYECKUX

B3aUMOJCUCTBUHN IS CyHIECTBOBAHUA OPraHU3MOB B IIPUPOAHBIX COOGH.ICCTB&X

3.5

OKOJOTHYECKHE XapaKTCPpUCTUKHU NonyJsinuu. OCHOBHEIE IIOoKa3aTciiu
IomyJjsiquu: 4YruCJICHHOCTL, IINIOTHOCTBH, POXKAACMOCTb, CMCEPTHOCTb, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IOMYJISINUN U et peryisanusa

COO6H.I€CTB21 M SKOJIOTHYCCKHUEC CUCTEMBI

41

CoobuiectBo  opraHusmMoB — OuoneHo3. CTpykTypel OHOIlEHO3a: BHJIOBaf,
IPOCTpaHCTBEHHAs, Tpoduueckas (mmmeBas). Buapl-nomuHanThl. CBs3M B

ouoleHo3e

4.2

OKOJIOTUYECCKHIE CHUCTEMbI (3KOCI/ICT€MBI) . [TousatTne 00 »SKocHCTEME U




ouoreonieHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BEIIeCTB U OTOK PHEPTUU B SKOCHCTEME.
Tpoduueckue (muIieBble) YpPOBHU OSKOCHUCTEMBL. [luieBble LenuM © CETH.
OcHOBHBIE TIOKa3aTeId AKOCHUCTEMBI: OMOMacca, MPOAYKIHS. DKOJIOTHYECKUE
OUPAMUJIBL: TPOAYKLUH, YHCIEHHOCTH, Ouomacchl. CBOHCTBAa 3SKOCHCTEM:

YCTOMYMUBOCTD, CAMOPETYJIsilusl, pa3BuTue. CyKieccus

4.3

[Ipupoanbie 3KocuCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO MU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak ¢akrtop ycToWumBOCTH 9KocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Omocdepe. ['panHunpl, cocraB u CTpyKTypa
ouocdepsl. Kuoe BemecTBo U ero ¢GyHKUU. OcoOEHHOCTH Omochepsl Kak
ro6anpHOM sKOCHCTeMbl. JlMHaMHueckoe paBHOBecHE U oOOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE IUKIIBI AJIEMEHTOB

(yrnepona, a3ota). 30HaILHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Omocdepe 3emian. AHTpONOTEHHbIE M3MEHEHHS B Ouocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITEMBI.
OcHOBa  palMOHAJIBHOTO  YIPABJICHHS TPUPOTHBIMH  pecypcaMd H X

ucrnosb3oBanue. JlocTiwkeHus: OUOJIOTUH U OXpaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* buonorus. 10 knacc. Ilaceunuk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Tox penaxuueii [laceunuka B.B. AxunonepHoe o61mectBo «M31aTeabcTBO
«IIpocseuienue»

* buonorus. 11 knacc. Ilaceunuk B.B., Kamenckuit A.A., Py6orios A.M. u 1p.;
[Tox penaxuueii [Taceunuka B.B. Akuinonepnoe o61mectBo «M31aTenscTBo

«HpOCB@IIIGHPIG»

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETHU

HUHTEPHET
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