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MNOACHUTEJIBHASA 3AIINCKA
HopmaTuBHBIE TpaBOBBIE TOKYMEHTHI, HA OCHOBAaHHUHU KOTOPBIX pa3paboTaHa
pabouasi mporpamma 1o OuoJIOTUu:
1. ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B
Poccuiickoun @enepaunmn»;
2. 3akona KBP «O06 oOpaszoBanun» ot 24.04.2014r. Ne 23-P3 «O06
obOpazoBanuu (c usmenenusimu ot 17.04.2017r.)».

3. ®I'OC ocHOBHOro 00LIEro 00pa3zoBaHUs, YTBEPKIECHHBIM MPUKA30M
Munnpocsemenus ot 31.05.2021 Ne 287 (nanee — ®I'OC COO);
4. [Ipuka3z MunucrepctBa npocseuieHuss Poccuiickon ®Penepauuu OT

18.05.2023 Ne 370 "OG ytBepxaeHuu deaepaibHO 00pa3oBaTeIbHOMN
porpaMMBbl CpeHero ooIero oopazopanus',;

5. OdenepanbHbIi  MEPEUYCHb  yUYEOHUKOB,  PEKOMEHAYEMBIX K
UCIIOJIb30BAHUIO  TMPU  pealiu3alldd  HUMEIOIIUX  TOCYJApCTBEHHYIO
aKKpeAUTAIlMI0  00pa30BaTeNbHBIX MPOTrpaMM  HAdajbHOTO  OOIIETo,
OCHOBHOTO 0OIIero, cpeaHero oomero oOpa3oBaHUs, YTBEPXKICHHOTO
npukazoM MunHuctepcrBa npocseuienus Poccuiickon ®enepauuu  OT
21.09.2022 Ne 858;

6. CII 2.4.3648-20 «CaHuTapHO — AMUIEMHOJOTUUECKUE TPEOOBaHMS K
OpraHU3aIsIM BOCIUTAHUS U OOYYCHUS, OTIbIXa U O3JIOPOBJICHUS JIETCH U
MOJIOICKHY, YTBEPKICHHbIE TOCTAaHOBJIEHUEM [ JTaBHOT'O TOCY1apCTBEHHOTO
canuTapHoro Bpaya ot 28.09. 2020 Ne28.

7. CanlluH 1.2.3685 — 21 «I'uruennyeckrue HOPMATUBBI U TPEOOBAHUS K
oOecrieueHuto 6e30nacHOCTH U (WiIn) 0e3BPEAHOCTH AJId YyeloBeka (akTopoB
cpenbl  OoOWTaHUS»,  YTBEPXKICHHBIM  IOCTAaHOBJIEHHEM [ JTaBHOrO
rOCyJapCTBEHHOTO0 caHUTapHOTo Bpaya oT 28.01.2021 Ne2.

8. [Topsimox  ocyriecTBieHUss 00pa30BaTEIbHONW  JIEATEIBHOCTH  T10
OCHOBHBIM  001Ie0o0pa3oBaTeIbHBIM  MporpamMMaM  00pa3oBaTeIbHBIM
mporpaMMaM HadaJabHOTO OOIIEro, OCHOBHOI'O OOIIEro M CPEeIHEro OO0IIero
oOpa3oBaHUs yTBEpPXKACHHBIM mpuKkazoM Munmnpocsenienus Poccun ot
22.03.2021 Nell5.

9. OcHoBHast  oOpazoBaTeNbHAas MporpaMMa OCHOBHOTO  OOIIETo
obpazoBanus MKOY «COILINe26y;

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TOAXO0A0B K (OPMUPOBAHUIO COJAEPKAHUS Y4eOHOro MpeaMera
«buonorus» cocraBwin: KoHUentyaibHble nonoxkenus @PIrOC COO o
B3aMMOOOYCIIOBJICGHHOCTU LEJIeH, COJiepKaHusA, pe3yJlbTaTOB OOy4YeHUss U
TpeOOBaHMI K YPOBHIO MTOJTOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIINX MEIX U
MPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
obmero oOpasoBanusit B Poccuiickoit ®Deneparun, a TakkKe TOJOXKECHHS O
cnerudurke O6uosornu, €€ 3HAYCHUH B TTO3HAHUU KMBOW TIPUPOBI M 0OCCTICUCHHUH
CYILIECTBOBAHUSI 4eJioBeYecKOoro ooiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSM,
omnpeJiesieHbl OCHOBHBIE ()YHKIIMU ITPOTrpaMMBbl 110 OMOJIOTUHU U €€ CTPYKTYpA.



Ha 6aze 1entpa «Touka pocTtay oOecrneuuBaeTCs  peanu3aius
o0pa3oBaTeNbHBIX MPOTPAMM  €CTECTBEHHO-HAYYHOM U  TEXHOJIOIMYECKOMU
HaMpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPeOOBaHUSIMU
3aKOHOJATeNbcTBA B cdepe oOpa3oBaHusT M € YU4€TOM pEKOMEHAAIUl
®denepanbHOro omneparopa ydeOHoro mnpeamerta «buonorus». OOpazoBaTenbHas
mporpamMma TO3BOJSICT HHTETPUPOBATH PEAM3yeMbIE MOAXOABI, CTPYKTYpPy H
CoJIep>KaHMe TPU OpraHuzanuu oO0ydeHuss xumud B 11 kjacce, BHICTPOGHHOM Ha
0aze /O0OTO M3 JIOCTYMHBIX YyueOHO-MeToauyeckux KoMmiuiekcoB (YMK).
Ucnonb3oBanue obopynoBanus «Touka pocta» nmpu peanuzauuu aaHHod OII1
MO3BOJISIET CO3/1aTh YCIIOBHUS:

. JUISL  pacIIUpPEeHHsS  COACP)KAaHUS  IIKOJIBHOTO  OHMOJIOTHYECKOTO
oOpa3zoBaHusi;

. JUTSL TIOBBIIIICHUSI TTO3HABATEJIBHOH aAKTHBHOCTH OOYYarOIIUXCS B
€CTeCTBEHHO-HAay4YHOI 00J1acTu;

. JUTSL Pa3BUTHUS JIMYHOCTH peOEHKa B Ipoliecce oOydeHUs OHMOJIOTHH,
€ro CIOCOOHOCTEH, (GOpMUPOBAHUS W YAOBICTBOPCHHS COLMAIBLHO 3HAYUMBIX
MHTEPECOB U MOTPEeOHOCTEH;

. JUTSI pabOTHI C 0JTAPEHHBIMY IKOJILHUKAMH, OPTaHU3AIUN UX PAa3BUTHSI
B Pa3JIMYHBIX 00JIACTIX 00pa30BaTEIbHON, TBOPUECKON JACSITETLHOCTH.

[Iporpamma 1o Owuonoruum Aa€T NpelcTaBiIeHUE O IMeniaXx, o0 obuiei
cTpareru oOOyYeHMs, BOCHUTAHHS U PAa3BUTHUSA, OOYYAIOIIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buomorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
colepkaHHe, €ro CTPYKTypy, pachpelelieHue I[o pasjeiaM U Temaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro MaTepuajia ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTEIbHOTO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXcs.

B nmporpaMmvMe 10 OHONOrMHM TaKXe YYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
NEeATeIIbHOCTH/YUEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo Ouonormm (11 kmacc, 0a30BbI YpOBEHB) pealn30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Ye€HUW OWOJoruu, Onarojapsi 4emy B He
MPOCMATPUBAETCA HANPABICHHOCTh HA Pa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHs,  IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHUS, PEJCTABICHUI O 3J0POBOM
oOpa3e XM3HM U OEpEKHBIM OTHOIICHHUEM K OKPYKAIOIMICH TPHUPOIHOU Cpene.
[ToaToMy Hapsimy ¢ W3ydeHHEeM OOIMIEOMOTIOTHUECKUX TEOPHUH, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM 4HCIIe: MPO(UIAKTHKN HACICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU



LeJecCO00pa3HOro TMOBEJIEHUA B OKpYXKAloIIedl NpuUpoOJHON cpene, aHanusa
BIIUSTHUSL XO3SUCTBEHHON NESITEIHHOCTH YEJIOBEKA HA COCTOSHUC MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K MIPHUKJIATHON HAMIPABIECHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOJIUMOCTHIO 0OECTICUCHUSs
YCIIOBUM JJI PEIIeHHs] OAHOW M3 aKTyaldbHBIX 3a]1ay IIKOJIBHOTO OHMOJIOrMYECKOro
oOpa3oBaHusA, KoTOopass mpenanonaraer (GopmMupoBaHue y  0OO0yYarolUXcs
CIIOCOOHOCTH aJaliTUPOBAThCS K HM3MEHEHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
mecto. OHa obecrneynBaeT (POPMHUPOBAHUE Yy OOYUAIOIIUXCS MPEICTABICHUN O
HAy4YHOM KapTHHE MHpa, pacliupsieT U 0o0oOuIaeT 3HAHUS O KUBOM mpupone, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCIIOBUS  JIJIsi:  TIO3HAHWUS  3aKOHOB  JKMBOH  TPHPOABL,  (opMUpOBaHHS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
’KU3HU, YKOJIOTHUECKOTO MBIIIICHUS, IIEHHOCTHOT'O OTHOIICHUS K KHUBOU MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHnE OMOJIOTHS UMEET TaKKe JUIsl PEIICHHsI BOCITUTATEILHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obOecrneynBaeT ycioBHs Uisi (OpMUpOBaHUS
UHTCIJICKTYaIbHBIX, KOMMYHHKAIMOHHBIX W  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYIbTYpbI, CIIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXEHUA O NpEIHA3HAYEHHH Y4eOHOro mnpeaMera
«buonorus» CcoOCTaBMIM OCHOBY [Jis ONpeNeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEpKaHUs, TMPEACTaBICHHOIO B MpOrpaMme [0
ouomnoruu.

Ot60p coxmepkanusi yueObHOro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO0 TMOJXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YyeJoBeKa B OKpY Kalollled MPpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKoil aestenbHOocTU. Ocoboe MECTo B 3TOM cucTeMe 3HaHMN
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITY>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3aIMu
OMOIOrMYecKOro 0Opa3oBaHMUs.

CTpyKkTypupoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMONOTUM OCYIIECTBIEHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTIUYUTEIBHBIX OCOOCHHOCTSIX JKUBOU MPUPOBI, O €€ YPOBHEBOI OpraHMU3aIiuu M
HBOJIIOIMHU. B COOTBETCTBUHU C 3THM B CTPYKType ydeOHoro mpeamera «buomorusy»
BBIJICIICHBI CIICYIONINE COJEpKaTeIbHbIe TUHUHN: «buomorus kak Hayka. MeTombl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHm3m Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JIEMCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OHOJOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiax, CIy>KalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AINH, BBIJAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuxcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaau3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOAOB K HM3YYCHHIO >KMBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SIBICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMHM 3HAHUM M OIbITa, MOJYYEHHBIX MPH
U3y4eHUH OUOJIOTHH;

dbopMupoBaHue y OOydalOIIUXCS YMEHHMH WUIIOCTPUPOBATh 3HAYECHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOU MESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS AITHICCKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCETHEBHOW JKU3HU TSI
OLICHKH IOCIIEICTBUNM CBOEU AEATEIBHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SIBISIETCSI O0S3aTENbHBIM yUEOHBIM TMPEAMETOM, BXOJSIINM B
cocTaB npeaMeTHOl obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JIns1 u3yueHus OMOJOTHH HAa 0A30BOM YPOBHE CPEJIHETO 00IIEeTro 00pa3oBaHUs
B 11 kiacce orBoautcs 34 vaca (1 yac B Heenio).

* [Iporpamma: IIporpamma mo OGmomoruu Jyisi 00IIE00PA30BATEIBHBIX ITKOJM
(coopuuk buonorus. Pabouume mnporpammbl. [lpeamerHas nuHUS YYEOHUKOB
«Jluaus xu3Hu». 10—11 kmaccel: yueb. mocoOue st 0011e00pa3oBaTeNIbHbIX.



opranuzanuii: 6a3zoBbiii ypoBenb / B. B. Ilaceunux, I'. I'. IlIBemos, T. M.
Edpumosa. — M. : Ilpocsemienue, 2017

VYyeOnuk: buonorus. OOwmas Owuonorus. 10-11 xn.: ydeOHuUK 1S
oOmeoOpa3zoBarenbubix  yupexaennit /  A.A.Kamenckuii, B.B.Ilaceunuk,
A.M.PyOuos: - M., IIpocsemenune. 2019.
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6. M.B. Onanouu, H.M. Crapuxoa,E.M. TI'amxuena, E. HO.lllemukoBa
buonorust 5- 11kiaccel:pazBepHyTOE TEMAaTUYECKOE TUIaHUpOBaHue — Bonrorpan:
VYuurens, 2009

7. 51 no3nato mup; Jlerckas snuuknoneausi: Ampuouu. Astop b.®.Ceprees; -
M.: OO0 «Pupma

«M3parensctBo ACT»»; OOO «Actpenb», 2011. — 480 c.: un.; JlabopaTopHblii
npakTukyM. buosorus 6-11 knacc (yaeOHOE 2JIEKTPOHHOE U3/IaHKE).

8. JL.B.Copokuna. Temaruueckue 3auetel 1o Owosormu B 10-11 kmaccax -
M.:Cdepa,2008

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1. «<Equnas xomnekius LHudposeix O6pazoBatensHbix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DaexTponublii yueOHUK «BHOIOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kaerTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumust

6. http://evolution2.narod.ru/index.htm - sBomronus

7. http://nrc.edu.ru/est/r4/ - Guomornyeckas KapTHHA MUPa

8. http://planete-zemlya.ru/ - TlnaneTa 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6uonnka



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobpl TO3HAHUS KUBOUM NIPUPOJIBI (HAOI0IeHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpersl: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuiibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHHE Pa3IMUHBIX METOJOB MPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ALMS.

Kubie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otnuuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bojia 1 MUHEpalbHbBIE BEIIECTBA.

OyHKIMKM BOABI W MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U cTpoeHne 0€aKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHumbie 1 3aMEHUMbIE aMHUHOKHCIOThl. AMUHOKHCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHASA, TpPETUYHAS W
YeTBEpTUUYHAA CTPYKTypa). XHUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
byHKITUN OEIKOB.

depmeHTHl — Ounosiormyeckme Katanusatopel. CTpoeHume (epmeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crenuguanocts. KodepmeHTsl. ButamuHsbl.
Otnmnuus HepMEeHTOB OT HEOPTAHUUECKHUX KaTalln3aTOPOB.

VYrineBogael: MoOHOcaxapumbl  (TIIOKO3a, pubo3a W J1e30KCHpr003a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIEH,
11eJITI0J103a). brosornueckue GyHKIIMN YTIE€BOIOB.



Jlununael:  Tpurnunepuasl, Qocdomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble cBoilicTBa. buonormdeckne ¢GyHkuuu JunuaoB. CpaBHEHUE
YII€BOAOB, OEJIKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasr — MoHOMEpEI
HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenue n gpynknuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[urtonorusa — Hayka o kietke. Kiietounast Teopust — npuMep B3aMMOIEUCTBUA
uael 1 GakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEHUS KIETKH.

Knerka kak wnenoctHas xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHast memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas M HpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUusl IpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKONW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IrpUOHON KIETKH.

IloBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [1nazmaruyeckas memOpana, €€ cBoiicTBa u pynkuuu. llurormnasma u eé
opranousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUNA W TacTua. Bunbl mnactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTpP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYyHKIIMHY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnpo — perynsaropHbiii neHTp kieTku. CTpoeHue snpa: suepHas o0oJodvKa,
KapuoIuia3mMa, XpOMaThH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabauupr u cxemsl: «llepuonuyeckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIeKyIIbl BOJbI», «bruocnunTes 6enka», «CTpoeHHe MOJIEKYIIbI OenKay,
«Ctpoenue dpepmenta», «Hykmennossle kucioTel. JJTHK», «CTpoeHre MOJICKYIIBI
AT®», «CtpoeHue 3yKapHOTHUECKON KIETKu», «CTpOCHUE MKUBOTHOU KIIETKUY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MNMPOKAPHUOTUYECKON KIETKNY,
«CTtpoeHnue siapa KICTKU», «YTIEBOAbDY, «JIMmuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYIOBaHWE IS MPOBEICHHUS
HAOIOICHUH, W3MEpEeHUil, SKCIEPUMEHTOB, MHKpPOIpPENapaThl PacTUTENbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KJIETOK.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

JlaGoparoprass pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMIJIa3bl WIIM KaTalasbl)y.



Jlaboparopnast pabora Ne 2. «M3ydeHue CTpoeHHUS KIETOK pAaCTCHH,
KUBOTHBIX M OaKTepuil MOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHCaHUE.

Tema 4. ’/KusHe1esITeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIn3M. AcCUMUIISALNS (TUIACTUUYECKUNA OOMEH) U
JUCCUMWIISIIUSL (HEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOr0 Mpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUSI BEIIECTB W HHEPIMU B TMOHUMAaHUU
MeTabonau3ma.

Tunbel oOMeHa BellecTB: aBTOTPOHBIN U rereporpodHbiidl. Poib ¢pepmeHToB
B 0OMEHE BEIIIECTB U MIPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CeroBas u TemHoBas (da3el ¢dorocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKkTUBHOCTL POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISl KU3HU
Ha 3emsie. Biusinue ycioBuit cpenibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocHHTe3. XEeMOCHUHTE3UpYolue 0aKkTepruu. 3HAYCHHE XEMOCHUHTEe3a IS
KW3HU Ha 3emiIe.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHne BemecTB, BBIACICHUE U
AKKyMYJIUDOBaHHE OJHEPrUd B KIETKE. OTalbl HHEPreTHUYECKOro OOMEHa.
I'mukomus. bpoxxenune u ero Buabl. KucimopogHoe OKHUCIICHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. OdheKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakniuu wmatpuuHoro cuHre3a. [‘enernueckas wuHdpopmarus u JIHK.
Peanuzanus reHetnudeckoil mHbopmanuu B KieTke. ['eHEeTMUEeCKHH KO U €ro
cBoricTBa. Tpanckpumniuss — MaTpuunblii cuate3 PHK. Tpancnsauus — 6uocunTes
Oenka. Ortanbl TpaHcisuuu. KoaupoBanue amuHOKuCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexnetounsie ¢hopmbl xku3HU — BUpYyChl. McTopus otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOGHHS MW KU3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepuodaru. bone3nn pacteHui, JXKMBOTHBIX W 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduiura denoeka (BUY) — Bo3oymaurens CITN/]a.
OOpatHass ~ TpaHCKpHUIIUsA, peBepTaza W uHTerpaza.  lIpodumaktuka
pactpoCTpaHEeHHs BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupszes.

Tabmumer 1 cxembl: «Tunel muTanus», «Metaboausm», «MHTOXOHIPHUSIY,
«OHepreTnudeckuit ooMen», «Xnoporiacty, «Dotocuntesyn, «Ctpoenne JIHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnyeckuit Koy,
«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHbIH Uk Bupyca CIIN]a,
Oakrepuodaray, «Pemmukamms JTHK».

O6opynoBanue: Moaenu-ammukanuu «Y apoenne JIHK m Tpanckpummsy,
«buocunTes 6enkay, «CTpoeHue KIeTku», moaenab ctpykrypsl JIHK.

Tema 5. Pa3MHOXkeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.



Knerounslii muki, wiv >KU3HEHHBIM LUKA kiIeTku. WHTepdaza u MuTo3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukamuss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmouaHbld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJBI.
[{uTosIOrMUeCcCKne OCHOBBI PA3MHOXEHUS W  MHIAUMBUAYAIBHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenne kietku — murto3. Cragum mutosa. [Iponecchl, NpoUCXOa[IIME HA
Pa3HBIX CTAAUSIX MATO3a. BUOJIOTUYECKUI CMBICII MUTO34.

[Iporpammupyemasi ruOENb KJIETKA — aroITo3.

dopMbl pa3MHOKEHUSI OPTAaHU3MOB: Oecronioe u mojioBoe. Buasl 6ecmnosnoro
Pa3MHOKEHMS: [ICJICHUE HAJABOE€, I[IOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pasMHOXKEHUE, €TO OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum Mmeito3a. IIporiecchl, nmpoucxoasuive Ha CTaaAusX Meno3a.
[ToBenenne xpomocom B menosze. KpoccuHrosep. buonornyeckuii CMbICT |
3HA4YCHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHUs TIOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeIe xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CIepMaTo30uJ, SHUICKIeTKa) — CIEepPMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTpPOEHMs SULEKIETOK H crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

WuauBuayanbHoe pas3BuTHe (OHTOTreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobyieHne, racTpynanus, opraHoreHnes. [loctamOpuoHanbHOe pa3BuTHE. THIIBI
NOCTAMOPHOHANIBHOTO PAa3BUTHUSA: TMpsiMOe, HempsaMmoe (JinuuHouHOoe). Brusnwue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC
YPOICTBA.

Poct u pazButne pacteHuil. OHTOT€HE3 IIBETKOBOIO PACTEHHsI: CTPOCHHE
CEMEHHU, CTA/IUU PA3BUTHUSIL.

JdemoncTpanum:

Tabmuet u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JlBOitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenue kieTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrit mukimy, «Pemmukanus JHK», «Mutos»,
«Mernos», «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONMUTAOIIUX U
4yesnoBeKka», «OCHOBHBIE CTaJIU OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOT, MHKPOIPENapaThl «CriepMaTo30u bl
MJICKOIIUTAIOLIETO», «SNIEKIeTKa MIEKONUTAIero», «KapuokuHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJENb-anIuiukanusa «J/leneHue KiIeTkn», MOJIEIb
JTHK, moxens MeTadazHoit XpOMOCOMBI.

JlaGopaTropHble M IpaKkTHYecKUue padoThI:



Jlaboparopnast pabotra Neo 3. «HaGmromenwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpenapaTrax».

Jlaboparopnast pa6ora Ne 4. «M3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuxku. Mcropus pa3Butus reHeTuku. Pons nuronoruu
1 SMOPHOJIOTUU B CTAHOBJICHUM TEHETHUKHU. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
yu4€HBIX B pa3BUTUE TEHETUKU. MeTOJbl TEHETHUKU (TUOPUAOJIOTHUUECKUH,
[IUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKuii). (OCHOBHBIE T'€HETUYECKHUE
noHATHs. ['eHeTnueckasi CHMBOJIMKA, UCIIOJb3yeMasi B CXEMaX CKpPEIIUBaHUIA.

3aKOHOMEPHOCTH HACJEIOBaHUSA MPU3HAKOB, yCTaHOBIEHHBIE ['. MeHnaenem.
MonorubpuHoe CKpelluBaHue. 3aKOH eauHO0-00pa3usi TUOpPUIOB TEPBOTO
nokojeHus. IIpaBwiio AgomMuUHHMpOBaHUS. 3aKOH PACHICIJICHUS TPU3HAKOB.
I'unoresa yucrotel ramet. [1oJIHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JluruOpuaHoe  CKpeliMBaHMe. 3aKOH  HE3aBUCHMOTO  HaCJeIOBaHUS
npu3zHakoB.  lluroreHernueckue - OCHOBBI  JUTHOPUJIHOTO  CKpEIIMBAHMS.
AHanuzupymoniee ckpemuBanie. Mcnoinb30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIPEJICTICHUsI TEHOTHUITa OCOOU.

CueruieHHOe  HaciienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLICTUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapylieHue CuerieHus TeHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'enetnka mosia. XpoMOCOMHOE ONpEAENIEHHE MoJia. AYyTOCOMBI M TOJIOBBIE
XpoMocombl. I'omoramerHsle W reTeporamMeTrHsle oOpraHu3Mmbl. HacnenoBaHue
IIPU3HAKOB, CLETUIEHHBIX C IIOJIOM.

N3menunBocTh. Buibl H”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBCHHAS.
Poimb  cpeapl B HEHACHEACTBEHHOM  HM3MEHYHMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAITMOHHON W3MEHUUBOCTH. BapuarimoHHBIN psia ¥ BapuallMOHHAs KpUBasl.
Hopma peakunu npusHaka. KonuyecTBEHHBIE M KAaYECTBEHHBIE NPU3HAKU U HUX
HopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, WinuM TreHOTUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTU. MyTallmoHHast ”3BMEHUYMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MpUYMHBI MyTanuii. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTHUECKUX PSIAOB B HacieAcTBeHHOU n3MenunBocty H. 1. BaBunosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbl T€HETHKU
YyeJIOBEKA: FreHeaJIOrnYeCKUi, OJIM3HEIOBBIN, IIUTOTCHETUYECKU, OMOXUMHYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIIEHUE TEHOTHUIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHHUE, B TOM YHCIE C MOMOUIBIO
[111P-ananmm3a. HacnencTtBeHnnbie 3a0ojeBaHUsS 4YeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOW MPEAPACHONOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckne U reHepatuBHble MyTauuu. CTBONOBbIE KiETKU. [IpuHIUIIBI



310pOBOT0 00pa3a KU3HH, TUATHOCTUKH, MPOPUIAKTUKN U JEUYECHUS T€HETUYECKHUX
O0one3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOU
T€HETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00I€BaHMI YeIIOBEKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmumet  u cxeMbl:  «MOHOTMOpPUAHOE  CKpElIMBaHUE U €TO0
LATOT€HETUYECKAS] OCHOBa», «3aKOH pAaCIICIUICHHs M €ro LUTOTCHETHYeCKast
OCHOBa», «3aKOH  4YHUCTOTHI  ramer», «JlurubpumHoe  CKpelMBaHUE»,
«llutonornyeckne - OCHOBbI ~ JAMTHOPUAHOIO  CKpellUBaHus»,  «Meho3y,
«B3aumoneiicTBue  alIENbHBIX TE€HOBY», «l'€HeTHYecKue KapThl pacTEHHI,
KUBOTHBIX W YeJOBEKa», «l'€HeTHKa moJia», «3aKOHOMEPHOCTH HACIJIEIOBaHMUS,
CUEIJIEHHOTO ¢ TmonoM», «KapuoTumpl YesloBeKa M IKMBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoaudukanmoHHas M3MEHUMBOCTHY», «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTalmoHHasi ”3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmIMKanuu «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henonnoe npomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepexkpéct
XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jpozoduna» (HOopma, MyTrauuu
(bOopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAaHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas pabora Ne 6. «3yuenne MoaupUKaIIMOHHON U3MEHUUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psi/la U BAPUAIMOHHOW KPUBOW.

JlaGoparopHas pabora No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceniekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpolecC. 3ap0oXkKIAEHUE CENEKIUU U JOMECTUKAIUS.
Yyenne H. W. BaBunoBa o0 1eHTpax MPOHUCXOXKICHUS W MHOTO0Opasus
KyJbTYpPHBIX pacTeHUH. LIeHTpbl MPOUCXOKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CEIEKIIMU. MacCOBbIi U UHAUBUAYAIbHBIM OTOOPHI B
CEJIEKIIMN pPACTEHUH U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywmcras nuHusA. CKpemMUBaHWE YWUCTHIX JTHUHHUH.
I'eTeposuc, unu rudpuaHas cuiia. HepoacTBeHHOE CKpelllUBaHUE — ayTOPUJIMHT.
Otpnanénnas ruOpuamuzauus u €€ ycnexu. VICKycCTBeHHBII MyTareHe3 H
MOJy4YCHUE TNONUIUIONAO0B. JIOCTMKEHHS CENEeKUMHW PACTCHWH, J>XUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHonorus kak oTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. Talbl
co3nanust pexomOuHantHOW JIHK wu TpaHcreHnbix opranu3MoB. Kruerounas
nHxeHepus. Kinetounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTCHUMN.



KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue M 3THdeckue  npodmembl. MO  —  reHeTHuecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

Iloptpersi: H. W. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmunpl U cxembl: KapTa «lleHTphl NPOUCXOXKIECHUSI W MHOTO0Opa3us
KYJbTYPHBIX pacTeHui», «Ilopoapl qoMamHuX KUBOTHBIX», «CopTa KYJbTYpPHBIX
pacteHuity, «Otnanénnas rudpuanzanus», «Padotsl akagemruka M. @. MBanoBay,
«Ilomummonausi», «OOBEKTH OUOTEXHOJOTUNY», «KileToOuHbIE KyJNbTYphl W
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU TUIO0B U KOPHETIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03sIHCTBEHHBIE PACTCHUS».

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHXKEHHUSI CEJICKIIMM PAcTeHUH U
YKMBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1AaOOpaTOPHUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[Ipennoceuiku BO3HUKHOBEHMSI JBOJIOLMOHHON TEOPUHU. DBOJIIOIIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3>BOTIONMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYEeCKHEe: TOCIEI0BATEIBHOCTD
MOSIBJICHHUS] BUJOB B MAaJCOHTOJOTUYECKON JIETOMUCH, TEpeXOoAHbie (QOpPMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs HAMOPHUOHOB pa3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHUE: TOMOJIOTUYHBIE, aHAJIOTHYHBIE,
pPYIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHW3MOB HACIIEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX NyTeHd y BCeX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKYIIME CHUIIBI HBOJNIONUU BHAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAena€HHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosionuu (CTD) u e€ 0OCHOBHBIE MOIOXKEHUS.

MukposBomonus. [Tonynsiiusa kak eIMHUIA BUIa U SBOJIIOLINH.

JIBrxymiue cuibl ((pakTophl) 3BOJIIOLMU BUAOB B MpUpoJe. MyTallMOHHBIH
MpoIleCC M KOMOMHATHMBHAS M3MEHYMBOCTh. [lOmynsiiMOHHBIE BOJHBI U Apeild
reHoB. M30s11ust U1 MUrpausi.

EcrectBennsiit otO0Op — HampaBisoomuid (akrtop s3Bojonuud. Dopmel
€CTECTBEHHOr0 0TOOpAa.



[IprcnocoONIEeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bodtouuu. [Ipumepsr
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U HIAHOATANTAIIIH.

Bun wu BugooGpazoBanue. Kputepun Buma. OcCHOBHblE  (OPMBI
BHJ1000pa3oBaHusl: Teorpaduueckoe, 3K0JIOTHYECKOE.

MakposBomonus. DopMbl  3BOJIOLMH:  (puiieTHYecKas, JHUBEpreHTHas,
KOHBEpreHTHas, napajuiesbHad. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxeHrue OT HecleuuaaIu3upoOBaHHBIX MpenkoB. [Iporpeccupyromas
cnenuanuzanus. AganTUBHAs pajvaiysl.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 2. I'ekkensb, @. Mromiep, A. H. Ceepuios.

Tabnuuel 1 cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobIiiu

NO3BOHOUHBIX  UBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBl 32
cyuiecTBoBaHue», «EcTecTBeHHBIN 0TOOpP», «MHOroo0pa3ue copToB pacTEeHHI»,
«MHoroo6pasue  mopoa  JKUBOTHbIX»,  «[lomymsmuu»,  «MyTtaunoHHas

U3MEHYUBOCTHY», «Apomopdossl», «amoamantamum», «OO0mmas aereHeparus»,
«/IBmwxkymue cwibl sBomonUNY», «Kapra-cxema MapmipyTta mnytemectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHuE», «IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op MJIONOB M ceMsH, Koyuekuus «lIpumepbl 3alIMTHBIX TPUCHIOCOOJICHUN Yy
KUBOTHBIX», MoOJeNb «OCHOBHbBIE HANPABJICHUS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHHE TOJTOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, Koulekiusi «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™mojenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKA», MUKpompenapaT «/po3oduna» (Hopma, myranuu (GopmMbl KpbUIEEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU Ha 3emure.

JloHay4dHble TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoress
BO3HMKHOBEHHUS KU3HM Ha 3emje: abuoreHe3 W maHcrnepMus. XUMUYECKas
ABONIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHHMYECKHUX.
DKCIEepUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKOM 3BoitolMU. HavanbHbie Tamnbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKHU. llepBbie KIETKM W HX HBOIIOLMS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxein. Apxelckas u
nporepo3oiickas Hpbl.  [lameosoiickas spa u €€ mnepuonbl: KeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301ckas 3pa v €€ NEPUOIbl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass »3pa u €€ TepuoApl: MNaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOTIOT€HOBBIM.

XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMM PACTUTENIBHOIO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpaxkeHHe »3BoouuU. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPTraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butre npencraBieHuii o
OPOUCXOKACHUN YeloBeKa. MeToapl H3ydeHHs aHTponorene3a. CxonacTBa H
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHNUE YEJIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpoOIOreHesa. Hacnencrsennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbI 00pa3  KU3HM,
U3rOTOBJIEHUE OPYIAUN TPYla, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU ABOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek mnpamoxomsamui, YenoBek HeanaepTanbCKul, YemoBek
pa3ymHbIil. Haxonku ucCKOmaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OO0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajJioujHasi  (dPKBaTOpHaJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MNPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpurtuka pacuszma.

JdeMoHcTpanum:

Ioptpetsi: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabnmuupl U cxembl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
OpraHM4eckoro mupa», «PacrturenpHas  kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPay,
«CpaBHEHUE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MAJICOHTOJIOTMYECKMX HaXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE TI0AN», «HenoBedeckue pacs».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHJepTaliblla, KPOMAHBOHIA), CIICTIKU WU
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble U MpaKkTHYecKHe padoThI:



[Ipaktuueckas padorta Ne 1. «M3ydyeHne uCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIUASIX).

OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHbII WINA KpaeBeIueCKUil My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KawIiuas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pasleibl SKOJOTUU. MeTOoIbl HKOJIOTMYECKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukaius >SKOJOTHYecKUX (HAKTOPOB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHE 3KOJIOTMYEeCKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopHI. Buner OMOTUYECKUX  B3aMMOJEHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, D. I'ekkens.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®Doronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJSIuU HHOY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckue 0cCoOOEHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTHA NOMYJSLUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01ecTBa M 3KOJT0rH4ecKHe CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiueBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »dKocucreMe u
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU HSKOCUCTEeMbl. [IWilieBble 1EMW U CETH.



OcCHOBHBIE TOKa3aTelau HKOCUCTEMBI: OMoOMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMubl: MPOAYKUMH, YHCIEHHOCTH, OuomMaccel. CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAaMOpEryJsiius, pazputue. CyKiieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouochepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHOCTH OMochepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpPONOreHHbIE U3BMEHEHHs B Orocdepe.
['mo6anbHbIE 2KOJIOTHYECKHUE MPOOJIEMBI.

CocymiecTBoBaHue MIPUPOJIBI U 4yeJI0BEeYeCTBa. CoxpaHenue
O6uropa3zHooOpasusi Kak OCHOBa ycToWunBocTu 6uocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJiICHUs TMPUPOAHBIMH pPeCcypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabmuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MMHUPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JACHUCTBUS Ha IpUpoay», «BaxxHeWlne HCTOYHUKH
3arpsA3HEHUs] BO3/yXa M TPYHTOBBIX BoA», «llouBa — BakHeMIas COCTaBIIAIOLIAS
ouocheprry, «DakTopbl Aerpaganuu nouBy, «llapHukoBeiii d3hdexT», «DakTOphI
pPaANOaKTHBHOTO 3arpssHeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIukanus «Tunudaable OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «brorieHo3y, «BpeauTenu BaxKHEHIITUX
CENIbCKOXO3IMCTBEHHBIX ~KYJIBTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJIEKAIINE K PAa3HbIM 3KOJOTMUYECKHMM TpynmaM OJIHOIO BHUA,
Kpacnas xnura Poccuiickoit ®Denepanmu, n300pakeHUS OXpaHSEMBIX BHUIOB
pacTeHUl U )KUBOTHBIX.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O
BUOJIOT'UA HA YPOBHE OCHOBHOI'O OBLIET'O OBPA3OBAHUSA
(FA3OBbIl YPOBEHD)

Cornacio @I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolUMHCS TporpamMM  cpeaHero oOimero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JUYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAIUIMK PA3BUTHS OHUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIOCOOHOCTU CTaBUTH LIEII U CTPOUTH )KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS NMpeamera «buosiorus» IOCTUraroTCs B
€UHCTBE YYEOHOW U BOCIUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE INMpaBWJIaMH MU HOpPMaMu
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICAUIO0 U
TpaJIuIXsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kKaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIHUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIUPEHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIECCE peaau3ali OCHOBHBIX HalpaBICHUN
BOCHHUTATEIbHOM JI€ATEIHLHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMN 00YyJaIOMIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHHUE
3aKOHA W TPABOMIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEITEIbHOCTA TPU CO3JaHUH
y4EOHBIX MPOEKTOB, PEIICHUM Yy4E€OHBIX M TO3HABATENBHBIX 3aJ1a4, BBITIOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSM COBPEMEHHOM KM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATENIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU IPaXKIaHCKON UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEX
Ponunoii, ropmoctu 3a CBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSATHUKAM IPUPOJBI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OMOJOTMH, TMOHUMAaHUS 3HAUYCHHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CYJb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O IIPUHATHS LEHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAd, OOLIECTBEHHBIX OTHOIICHUI;

IIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JCUCTBHUS KUBOU MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@JKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

NOHMMaHWEe W peanu3anusi 370pOBOTO H Oe30macHoro oOpa3a >KU3HH
(3mopoBoe  TUTaHHUE, COOJIIOJACHUE TUIHMEHUYECKUX MpPaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXA, peryispHas QuzndecKas



aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
COOCTBEHHOMY (pU3MUYECKOMY U IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHWE I1[EHHOCTU TMPaBUI UHIUBUAYAIBHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE MOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTH TEXHOJOTMYECKOW W COLHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO JICSITEIbHOCTb;

UHTEpEC K pas3inyHbiM cepaM NpoPecCHOHATBHON AESTeNIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTNY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

TOBBIIICHUE YPOBHSI JKOJOTHYECKOM KYyJIbTYphl: MPUOOpPETEHHUE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEICTBUI AJIs
OKpY’KaroUIen Cpelsl;

OCO3HAaHHE TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MNpoOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpPETaeMble NpPH HU3YYEHUH OHOJOTHUU
3HaHMSI W YMEHHUS TMPU PEHICHHH TpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOIONIONIb30BaHUEM  (COOJIIO/IGHHE  TPaBHJI  TMOBEJIEHUA B MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE DPABHOBECUSI B DKOCUCTEMAX, OXpPaHy BHJOB,
IKOCHUCTEM, OrOoCchephI);

AKTUBHOE HENPUATHE JICMCTBUK, NPUHOCAIIMX BpEH  OKPYXKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIATOMPHUATHBIC SKOJOTHUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON NEATEIbHOCTU SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKM M OOIIECTBEHHOUN MPAaKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACcTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUDPA;



MOHUMaHUE crneuu@uKku OHOJOrMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMHUpPOBaHUHN PALMOHAIBHOIO HAYyYHOTO MBIIUICHHS, CO3JAaHUU LEJIOCTHOIO
MpeACTaBleHUs 00 OKpYXalolleM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YEIOBEKAa U
oOmecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NpodieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JII COBPEMEHHOW IUBUIU3ALINM:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpOoOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTeH BBIXOJA U3 INIO0ANbHBIX 3KOJOTMUECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAJIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OUOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIEHUSI O0IIEeH KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBHON TpaMOTHOCTU OOydYarommxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJIOB MO3HAHMUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIErO0 MHUpPA U MPOUCXOASIINX B HEM U3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKIIOYEHHsS HAa OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JAHHBIX C 1IEJIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJILHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIS
peleHust npo6JieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYIIECTBIISThH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUSA y4deOHOro mpeameTa «buomorusy»
BKJIFOYAIOT: 3HAYUMbIe 711  (POPMUPOBAHUS MHPOBO33PEHUS OO0YyJaIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYyYHbIE TOHSITHS, OTpPaKaroIlue
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SBICHHUE, MPOIIECC,
cCUCTeMa, Hay4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClieIOBaHUE,  HaOJIOJICHHe,  WU3MEpPEHUEe, OAKCHEPUMEHT U  JIPYTHX),
YHUBEpCaJibHble y4eOHble JAEHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

PEryIsITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YHKIIMOHATBHOM
IPaMOTHOCTH ¥ COIIMAIBHOW KOMIETCHIIMM OOYyYaronuxcs, CIHOCOOHOCTH
oOydJarommxcs WCIIOJIB30BATh OCBOCHHBIE MEKIUCUUIUIMHAPHBIE,

MHPOBO33PEHUYECKHUE 3HAHUS W  yHUBEpCajbHbICe Yy4deOHbIC JICHCTBUA B
MO3HABATEILHOW M COLMAIbHOM MPAKTHUKE.



MeranpenMeTHble pe3yJbTaThl OCBOCHHSI MPOTpaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEIbLHBIMU
AeCTBUSMM:

1) 6a30Bble JJOrHYeCKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMyJIHpOBaTH M aKTyalM3UpOBaTh  MpoOJIeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIH30BaTh TMPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaIU, 0000IICHUS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHITUN (BBIACISITh UX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMU MOHSITUSIMH);

OTpEeNeNATh 1eN JACSATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JOCTHXKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIH30BaTh OMOJIOTUYECKUE TMOHATHS sl OObSICHEHUS (PAKTOB U SIBJICHUU
KUBOU TIPUPOJIBL;

CTPOUTH JIOTUUECKHE PACCYXKIEHHS (MHAYKTUBHBIC, JCAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTBa TUTSE npe/ICTaBlICHUSA
CYIIECTBEHHBIX CBSI3€Hl U OTHOIICHWM B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a
TAaK)K€  MPOTUBOPEYMII  pPa3HOro  pojAa,  BBIABICHHBIX B Pa3IMYHbBIX
MH(GOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4ETOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEIsM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATh M  BBINOJIHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TMPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IEHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEI0BATENbCKOW M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIb30BATh PA3JIMYHbIC BHUJIBI JIEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMSI, €r0 WHTEPHpETalud, NPEeoOpa30OBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYallusX, B TOM YHCJIE TIPU CO3/IaHNN YI€OHBIX U COITMATBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MAPaMETPhl U KPUTSPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH IIeNIEHANIPABICHHBIA MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHUYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJCH, TpeJjlaratb OPUTHHAIBHBIC MOAXOIbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIMH (TEKCTE YIeOHOTO
oCOOUs, HAYYHO-TIOMYJSAPHOW JHUTEepaType, OHOJIOTHYCCKUX CIIOBapsIX U
CIIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IIPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPECUHBOCTD;

(dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
otbope Ouosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHEHHUS y4eOHBIX
3azay;

npUOOpeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIB30BAHUS PA3IUUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpPMY  MpEACTABICHHUS
ouosormdeckoit nHGopManuu (CXemsbl, rpaduKy, TUarpaMMBbl, TAOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeICcTBa Mpu pabore cC
Ouonornyeckoil wuH(OpMaIUel: TPUMEHSATh XUMHUYECKHe, (u3udyeckue W
MaTeMaTU4YeCKue 3HaKW W CHUMBOJBI, (opmyibl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJWYECKHE  CpEJCTBA
HATJIATHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABAaHUS M 3alUTHl  WHGOpMAINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajgeHne yHUBEPCATbHBIMH KOMMYHUKATHBHBIMY JIEHCTBUSIMH .

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOTE€ WU JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMoin
3a/lay, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH IMO3HUIIMKA JPYTUX YYACTHUKOB
Jaiora uin JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHUS, MOHUMAaTh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHTYAIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aWUMOJCHCTBHUS, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOEC OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme (HopMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs IeSITeIbHOCTD:

MOHMMATh M HCIIOJIH30BaTh MPEHMYIIECTBA KOMAHIHONH M HWHJIWBHIYyIBHOU
paboTHI MPHU pelIeHUH OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
NPUMCHEHHS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JCUCTBHHA C yd4ETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJIJICKTUBRA,;

NPUHUMATh IEJM  COBMECTHOW  JCATCIBHOCTH, OPIraHHW30BBIBATH W
KOOPJIUHUPOBATh JICUCTBUS 10 €€ JIOCTH)KCHHIO: COCTaBJIATh IUIAH JICHCTBHMA,
pacupenensaTh poyiM ¢ YYETOM MHEHHUH Y4YaCTHUKOB, OOCYXKIATh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOCTO BKJIaJla W KaKJIOTO ydYaCTHUKA KOMaH/Ibl B
o0mui pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUIM;

npeayiaraTb HOBBIE TIPOEKTHI, OIICHWBATh WJACH C TIO3WIIMHM HOBHU3HBI,
OPUTHHAJILHOCTH, NMTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTpPATErHYECKOe TIOBEICHUE B Pa3IUYHBIX
CUTYAITUSAX, IPOSIBIISATh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1) camoopraHu3anms:

UCIIOJIh30BaTh OWOJIOTHYECKUE 3HAHUS I BBIABICHUS TpoOJieM U HX
pelieHus B )KU3HCHHBIX U YYCOHBIX CUTYAIIUSIX;

BHIOMpATh HAa OCHOBE OWMOJOTMYECKUX 3HAHHWKM IIeJIeBbIe U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M IMOCTYIKaX IO OTHOIICHHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITETILHO OCYIIECTBISTh TMO3HABATEIBHYIO NEATEILHOCTD, BBISBIISATH
MpoOIeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHLHOM
JESTENHHOCTH U )KU3HECHHBIX CUTYaIUsX;

CaMOCTOSITETILHO ~ COCTABJIATh IUTAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
MMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMTOYTESHUH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;

pacIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pelleHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOM 3pYIHULHMH B
pa3HbIX 00JIacTAX 3HAHWUW, TMOCTOSHHO NOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIX YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJa/J€Th  HaBbIKAMU  [IO3HABAaTEJIBHOM  peQeKCMu Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CHUTyallud, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX NPH AHAJIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAINU3E PE3YIbTATOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipenmetnble pe3ynbTathl ocBoeHHsl mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «bruosorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, MHTEPIIPETAIIUU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyalUsX, a TaKKEe B PEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeamMeTHbie
PE3yNbTATHI MIPEICTABICHBI IO TO/1aM O0yUEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OHWOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpa MU HAyYHOTO MHUPOBO33PEHHMS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (OOMEH BEIIeCTB M MPEeBpAIlCHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIHS ), HACTIEICTBEHHOCTh, I3BMEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TeOopuu (KJIETOYHAs, XpPOMOCOMHasi,
MyTallMOHHAsl, LEHTpajbHasg JOorMa MOJEKyJsipHON Ouonorun), 3akoHsl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u



MIPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
WX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIAJCTh METOAaMU HAYYHOTO MTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
ONMCAHKME JKUBBIX CHUCTEM, MPOIECCOB U SIBICHHM, OpPraHU3aIis W MPOBEIACHHUEC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABW)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEIMYMHAMHU, OOBSCHECHHUE ITOJYYCHHBIX
PE3yJITaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TOHSTHA, TCOPUUW W 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBCHHBIC NMPU3HAKHA BHPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHA BEIIECTB W IMPEBpAIICHUS DPHEPTrUU B KIETKE, (OTOCHHTE3a,
IJIACTUYECKOTO W DHEPreTUYeckoro oOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meho3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO pPa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYECKHUX
IPOIIECCOB M SIBJICHHM, JUISI MPUHATHS MPAKTUYCCKUX PEHICHUH B TMOBCEIHEBHOM
KU3HU C TeJbl0 oOecrieueHus: 0e30MacHOCTH CBOETO 370POBbS U 3I0POBbSI
OKPYXKAIOIIUX JIFOCH, COOI0OICHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAOIIICH
NPHUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOIb30BaHUS JIOCTHKCHUMN
COBPEMEHHOM owooruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHYeCKHWEe 3aJayd Ha MOHO- U
IUTUOPUAHOE CKpEIIMBaHUE, CLEIJIEHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBaHMS JJIA MpeCcKa3aHus HaCJeIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpPaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEpP)KaHUsA, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAYYHO-TIOMYJISpHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMONIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
K1acce TOIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIH OHMOJIOTHH B CHCTEME HAYyYHOTO
3HaHHWSI ECTECTBCHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJI PEIICHUS )KIU3HEHHBIX 3a/1a4;



YMEHHE PaCKphIBaTh COJEPKAaHHE OMOJOTHUYECKHX TCPMHHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, PBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPHI) SBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYSCKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, e  MUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHsI DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomonuu A. H. CeepuioBa, yuenust o ouochepe B. 1. Bepnanckoro),
OTIPEEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTCMaM;

yYMEHHE BIIAJCTh METOJaMU HayYHOT'O TTO3HAHUS B OMOJIOTUU: HAOTIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOILECCOB W SIBICHHM, OpPraHu3aius W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THIIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MKy HCCIEAyeMbIMA BeJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUH M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPH3HAKK CTPOCHHUS OHMOJOTHYCCKUX
00OBEKTOB: BHUIOB, TMOMNYJSALHWA, MPOIYICHTOB, KOHCYMECHTOB, PEIYICHTOB,
OMOTrCOIICHO30B M DKOCUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACICACTBCHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JEUCTBHS SKOJOTHYECKUX (PAKTOPOB HA OPraHU3Mbl, IMepeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYyYEHHbIE 3HAHUS IS OOBSICHEHHUS OMOJIOTHMYECKHUX
MPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecreueHus O€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIOIB30BAHMS JTOCTHXKCHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]]aul, COCTABISITh CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYEeCKHe pPabOThl, COOIIOIATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIMHU, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorndecKyro WH(popMaInio U3 HECKOJIBKUX MUCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



IIpumepHbIe TeMbI IPOEKTHBIX PA0OT 10 OMOJIOTHM:

Anneprus Kak QaxTop NpOsIBICHUS UMMYHO1e(hUInTA.

ApOy3 Ha THIKBEHHBIX KOPHSAX

bakrepunnnnoe aeiicTBue GUTOHIUIOB.

be3nomMHbIe KUBOTHBIE

buosornueckue puTMbl pacTeHUN

BerepuHapus B celbCKOM XO35UCTBE.

BnusiHue kadecTBa MUIIK HA POCT U Pa3BUTHE KOJIOPAJCKOTO JKYKa.

BiusiHre noBapeHHOM COIM, IPUMEHSAEMOM B IIPOTUBOTOJIOIEAHBIX CMECSX,

Ha pacTCHHSI Ta30HOB.

9. BnwustHHE pa3iIMYHBIX BUOB 00paOOTKH MOYBHI Ha €€ arpOHOMUYECKHE
CBOMWCTBA.

10.Bnusinue GUTOHIMIOB HA COXPAHHOCTD MPOIYKTOB.

11.BnusiHue 1BeTa Ha HACTPOCHUE YEJIOBEeKa

12.Beinenenue JIHK ¢ mocneayrommm 31eKTpodhope3oM U3 KIETOK KOKHIIBI
JyKa.

13.IBukeHus y pacTeHHIA.

14. leatyparus 6enka

15. lemorpaduyeckuid MOPTPET IIKOJIBI.

16. Jln3aiin MpHUIIKOJBbHON TEPPUTOPUU

17. lunamuka yMCTBEHHOUN pabOTOCIIOCOOHOCTH MSATUKIACCHUKOB B TEUEHUU
y4eOHOTr0 AHS TPU Pa3HbIX PEKUMAaX JBUTATEIHHON aKTUBHOCTH.

18./IneBHBIC 6a00YKHU BEPXOBUM PEKU

19.2KuBble «uynoBuIila» - MHOrooopasue riayO0OKOBOJIHBIX JKUBBIX OPraHU3MOB.

20.2KypaBnu HaJ1 poAUHOM

21.VI3MeHeHne KITMHUYECKON pedpaKIuy TJ1a3 y MKOJIHHUKOB 10-X KIaccoB.

22 .VI3y4yeHue BIUSAHUS TepOUINIOB Ha KYJIHTYPHBIC PACTCHHUS

23.V3y4eHue mporiecca BOCCTAHOBIICHHS JIECHOTO COOOIIeCcTBa TOCIIe ICHCTBUS
HU30BOTO TIOKapa.

24.VccnenoBanrie M13MEHEHHUS CBOETO Beca U KOHTYpPa MBIIII O] ACHCTBHEM
JUEThI U PU3NUECKUX YIPAKHEHUH.

25.Ucropust pa3BuTus Hayku buosnorus

26.Vctopust pa3BUTHS OMOJIOTUU M METO/BI UCCIIEOBAHUS B OMOJIOTHH.

27.VcTopust pa3BUTHS T€HETUKHU U €€ METOIbI

28.Kak Hay4uThCS KUTH B COTJIACUU C IPUPOAOH? (OMOPUTMBI YEIOBEKA).

29.Kode - Bpen wmm monn3a?

30.Marnenbkue TpyKCHHUKH Jieca

31.MHuoroob6pa3ue TpyTOBHKOB

32.MoaudukarmoHHas U3MEHYNBOCTh 0€3JOMHOTO ITICHKA.

33.MoaudukarmoHHass U3MEHYNBOCTh MOETO OpraHu3Ma Ioj ACHCTBHEM
TUETHI.

34.MonupukanroHHasi K3MEHYUBOCTH MOETO OpraHu3Ma MO/ AIeHCTBUEM
bU3UYECKUX yIPaKHEHUH.

NG~ WDNE



35.MOHUTOPUHT COCTOSIHUSA CEPACHYHO-COCYUCTON CUCTEMBI IIKOJIBHUKOB
KJjlacca

36.HacnencTBeHHble O0E3HU.

37.Hexknetounbie (pOpPMBI )KU3HU, POKAPUOTHI, SYKAPUOTHI

38.Huxkorga He paHO U HUKOMY HE MO3JHO MOJIIO0UTh IIOKOJA.

39.0mnpeneneHue BIaKHOCTH BO3AyXa U U3YUECHHUE BIMUSIHUS €€ Ha 3JJ0POBbE
YeJioBeKa.

40.OCcHOBHbBIE CBOMCTBA U CTPYKTYpa HYKIEHMHOBBIX KUCIIOT.

41.Tlo cnenam OTKPBITHI - B MUKPOMHUPE.

42.TlyTemecTBUE ¢ MOJIEKYJION KUCIIOPO/Ia 0 OPraHU3My

43.PacTeHus-ranopuThl: BUAOBOM COCTAB, XapaKTep aJanTalui K yCIOBUsAM
oOuTaHus.

44 PacteHus-ruApoPUTHI: BUIOBOM COCTaB, MPUCIIOCOOIEHUS PACTEHUI K
yCJIOBUSIM OOUTAHUS.

45.Ponp OMOJOTMYECKUX UCCIIEIOBAHU B COBPEMEHHON MEAUIIMHE.

46.CuMOmM03 B ®U3HU PACTCHUI U )KUBOTHBIX

47.ConepxaHue NajoYHNKA BLETHAMCKOTO B YCIOBUSX HEBOJIH.

48.Cos — ocHOBA 3J0pPOBOTO MTUTAHUS WM HETIONPABUMBIN Bpea NSt
opranusma?

49.CpaBHuTeNbHAS XapaKTEPUCTUKA KIETOK MPOKAPUOTHUECKUX U
9YKapUOTHUYECKUX KIIETOK.

50.XapakTepucTuKa coctaBa U CBOMCTB BOJBI Kak (PakTop, ONpEaeSIIOIINN ee
IPUTOHOCTD ISl BOJOIOJIb30BAHHUS.

51.11BeToK HambHETO BOCTOKA - POJIOACHIPOH.

52.lluTonorus Hayka o KJIeTKe

53.YUTo ckphIBaeTCs B Yallke yas?

54.3konorndeckas onorexHosorus. OCHOBHBIE TEHJECHIIUHA Pa3BUTHUS.



10 KVIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Ne i/t

HaumenoBanue pa3aeioB u
TEM MPOrpaMmbl

Peanu3anus BOCIUTATEILHOI0 MOTEHIIHAJIA
ypoka (BuAbI 4 ()OPMBI IeSITeJIbHOCTH)

Bcero

JuexkTpoHHble (MU poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

buonorus kak Hayka

®opMHupOBaHUE OTHOIIEHHS YYAIIUXCS K OMOJIOTUH
KaK K BaXHOM COCTaBJISIOLIEH KYyJIbTYpbl, IPUBUTHE
TF00BH K pPACTeHUsIM, KaK OOBEKT H3Yy4CHUS
ouonorun. Co3anue U NOJJIEpKKa ONpeAeaEéHHbIX
ycnoBul ¢u3ndeckoil Oe3omacHOCTH, KoMdopra,
aKTUBHOCTEH JieTel U 00CTOATEILCTB NX OOIIEHU,
collManu3alliy, MOpU3HAHMS,  CcaMOpeaJu3alui,
TBOpUYECTBa, COONIOIGHWE TpaBuil paboThl B
KaOuHeTe OMOJIOTHH, COOIOJICHHE MpaBUJI PabOThI
¢ OMOJIOTUYECKUMH MTPHOOpaAMH U HUHCTPYMEHTAMH.

bu6morteka [IOK
https://m.edsoo0.ru/7f41c292

JKuBbIE cCUCTEMEI H UX
OpraHu3arus

Pa3ButHe €caMOCTOSATENBHOCTH TMPH  PElICHUU
yueOHBIX U BHEYPOUHBIX 3aJay, HAy4UTh AETEeH K
KOHCTPYKTUBHOW COBMECTHOM JAESTEILHOCTA MpPU
BBINIOJTHEHUH  MCCIEIOBAaHUH W IPOEKTOB,
CTpeMJICHHE K B3aMMOITIOHUMAHHUIO u
B3aMMOIIOMOIIH, B3aUMOJICHCTBUE APYr C APYroM,
pa3BUTHE YMEHHUS CIYIIATh U CIBIIIATh JPYTUX.

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

XUMHUYECKUN COCTAB U CTPOCHUE
KJIETKHA

18

3akperuieHre MPEeACTaBICHUN O 3HAYCHUU HAyKU U
TEXHUKHU B OJKM3HM POCCHUUCKOro 0OIIecTBa,
TYMaHUTAPHOM W COLMAJIbHO-3KOHOMHYECKOM
pazeutuu Poccuun, obecrneueHnn 0e30mMacHOCTH
Hapona Poccum wu  Poccuiickoro rocynapcrsa.
Pa3BuTHe HABBIKOB HAOMIOACHMI, HAKOIUICHHS WU
cucrteMaru3anuu (akToB, OCMBICICHHS OIBITA B
pa3HbIX 001acTAX MO3HAHMS, B UCCIEI0BATENHCKOMN
IeATeIbHOCTH. POPMUPOBAHUE IIPEICTABICHUNA O
dakTopax puCKa 3I0POBBIO UEJOBEKa, BKIIOYAS
BJIUSIHUE HeOIaronpHusITHBIX
MIPUPOTHOIKOJIOTUUECKUX u COIUaIbHO-
TICUXOJOTMYECKUX YCIIOBUH. PopMHUPOBAHUE

bubmuoreka [JOK
https://m.edso0.ru/7f41c292



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

MOHATUM O BO3JAEHCTBUM HA OPraHM3M YEJIOBEKa
HApKOJOTMYCCKUX U TICUXOAKTHBHBIX BCHICCTB,
3HAHUM 06 OTAAJICHHBIX IOCIICACTBHUAX ux
yIoTpeOICHMS.

@opMUpOBAaHHE TOTOBHOCTH K JICUCTBUSM B
YCJIIOBHUSIX HEONPEACIEHHOCTH, OBBIIEHUS YPOBHS

bu6mmoreka [{OK

4 KuzHenesTenbHOCTh KIETKH 11 CBOEH KOMIIETEHTHOCTH Y€pE3 MCCIEIOBATENBCKYIO .
U IPAKTUYECKYIO ACATEIBHOCTh B XOJE PELICHUS https://m.eds00.1u/7t41c292
OMOJIOTMUECKHX 3aJ1a4.
PasmHOXeHUE U Buborexa [IOK
> MHIABIAYAILHOS PasBHTHE 12 https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnencrseHHocts 1 21 bubnuorexa [JOK
U3MEHYMBOCTh OPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexuust oprann3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

Ne i/t

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMblI

KoaunuectBo
JacoB

Peanu3anus BOCIUTATEIHHOTO
NMOTEHI[HAJIA YPOKA (BUABI U
¢opmbl gesTEILHOCTH)

DJIeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

OBOIIOMMOHHASA OUOJIOTHS

dopmMupoBaHHE OTHOILICHUS
yUYaluXxcsi K OMOJIOTHH KaK K BaKHOU
COCTAaBIISIONICH KyJIbTYpBI, MPUBUTHE
MO0BU K PACTEHHSM, KaK OOBEKT
uzydyeHuss Ouonoruu. Co3gaHue W
MOJJEPKKAa ONMPEACIEHHBIX YCIOBUI
busndeckoit 0€30MacHOCTH,
KoMQopTa, aKTHBHOCTEH JeTel u
00CTOSTEILCTB X OOIIIEeHH,
COTIMAITN3AIINH, MPU3HAHUS,
camopeaTi3aIuH, TBOPUYECTBA,
coOmomeHne  TpaBui  paboOThl B
KaOuHeTe OMOJIOTMH, COOJIOACHHE
mpaBuil pabOTBl C OHOJIOTHYECKHUMHU
npuOopaMu U HHCTPYMEHTaMHU.

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74

Bo3HUKHOBEHME M pa3BUTHE )KU3HU Ha
3emie

Pa3BuTHe CcaMOCTOSTETHLHOCTH MPH
pelleHnrd Y4eOHBIX M BHEYPOUYHBIX
3ajad, HAY4YUTh nerei K
KOHCTPYKTUBHOM COBMECTHOM
NESTeIbHOCTH  NPU  BBINOJIHEHUU
UCCIIeIOBaHUI u MIPOEKTOB,
CTpeMJICHHE K B3aMMOIOHHUMAHHUIO H
B3alMOIIOMOIITH, B3aUMO/ICIICTBUE

Apyr ¢ JApyroM, pasBUTHUC YMCHUSA
CJIYHIAaTh W CJIBIIATh APYTIUX.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

OpranusMsl 1 OKpyXarolas cpeia

3akperuieHne  MpeICTaBIeHHH O
3HAQYEHHH HAayKd U TEXHUKH B JKU3HU
poccuiickoro o01iecTBa,
T'YMaHUTapHOM " COIMABHO-
9KOHOMHUYECKOM pa3BuTHH Poccun,
obecrieyeHMH 0€30MaCHOCTH HapoJa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



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

Poccun n Poccuiickoro rocynapcrsa.
Pa3BuTHe HaBBIKOB  HAOIIOJICHUH,
HAaKOIUIGHUSI M CHUCTEMaTHU3aluu
(haKTOB, OCMBICIICHUS OTBITA B Pa3HBIX
o01acTIxX IMO3HAHUS, B
WCCJIEI0OBATEIIbCKON  JCSITEIIbHOCTH.
dopMHUpOBaHUE TPEJACTABICHUH O
(dakTopax puCKa 3JI0POBBIO YEIOBEKa,
BKJIFOYAsl BIIUSIHUE HEOJIarOTpHUSATHBIX
MIPUPOTHOIKOJIOTUIECKUX "
COIMATTBHO-TICUXOJIOTHYECKUX
ycinoBuid. @opMUPOBaHUE TOHATHM O
BO3JICWCTBUU Ha OPraHW3M 4YeJOBeKa
HApPKOJOTUYECKUX U TICHXOAKTUBHBIX
BEIIECTB, 3HAHMK 00 OTHAJIEHHBIX
MOCJIC/ICTBUSIX UX YITOTPEOICHNUS.

dopmMupoBaHHE TOTOBHOCTH K
NEeHCTBUSIM B YCIOBUSIX
HEOoNpeeNEHHOCTH, MOBBIIICHUS

4 Coo01mecTBa ¥ 3KOJIOTHUECKHE CUCTEMBI 9 ypOBII;ﬂI[CBOGﬁ KOMIIETEHTHOCTH 4epe3 ]r?tPtI&sI'?/(r)rT]eeI:jasg)OrI:/? f41cc74
HCCJIEIOBATEIIbCKYIO M MPAKTHYECKYIO pS./im. '
NEeSTeNIbHOCTh B XOJIeé  pelleHUus
OMOJIOTHYECKHX 3aa4.

bu6mmoreka [IOK
5
Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME
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KaJsiengapHo — TeMaTu4ecKuii mjiaH.

10 kJaacc.
Ne Ne
YPOKa | ypoka B Tema ypoka XapakTepucTHKa BU/I0B [1eSITeJIbHOCTH Jara JomamHee
pasnene/ 10 IJIAHY | MO (aKTy 3ajaHue
TeMe
buoJsiorus kak Hayka. (2 yaca)
1 1 PackpsiBaTh conepiKaHHE TEPMUHOB M IIOHSTHM: &1, Bomp. 1-5,
Hay4yHO€ MMPOBO33pEHME, Hay4yHas KapTHHA MHpA, crp.11.
Hay4yHbIH METOJl, THWIIOTE3a, TEOpHUS, METOIbI
uccienoBaHus.  XapaKTepu3oBaTh OHOJIOTHUIO Kak
buonorus B cucreme Hayk HayKy, €€ MeCTO M pOJb Cpeau Jpyrux
€CTeCTBEHHbIX  HaykK. llepeuncnsate  paznessl
OMOJIOTUM B COOTBETCTBUE C OOBEKTAMU HU3YUEHHS.
HaspiBaTh BaxkHe#mine oTpaciu OHOJIOTHYECKUX
3HAHUH ¥ 3a7a4n, crosmme nepen ouosnorueit XXI B.
2 2 PackpeiBaTh conepikaHWe TEPMHUHOB M MOHSITHI: cTp. 7,
Hay4HbIN METOJ, METObI HCCIIEA0BaHUS. MOJIb3YSICh
XapakTepu3oBaTh OCHOBHBIE METOJbl IO3HAHUS TEKCTOM
J)KUBOW TPHUPOJBI: HAONIOACHHWE, DJKCIEPUMEHT, naparpada
OIIMCaHMUeE, U3MEpPEHHUE, KJIaccuuKanus, MPEMTIOKUTh
MOJEIMPOBAHNUE, CTaTUCTUYECKas obpaboTka cXemy
. JTAHHBIX. KOHKPETHOTO
Mertoap! MO3HAHMS )KUBOU
Hay4HOTO
npuposl. [IpakTuyeckas
UCCIe10BaHus,
padora Ne 1
HarpumMmep,
«/cnonb3oBaHue pa3InuHbIX
«Bnusaue
METOJIOB MPU U3YyUEHUHU
KypEeHHs Ha
OMOJIOTHYECKUX 00BEKTOBY. 37I0POBbE
TB npu IT/P. p
YEJI0BEKay,
«(hopMupoBaH

M€ YCIOBHOTO
peduekca» u
T.1. CXeMbI
3amucarh B
TeTpaJib.

7KuBble cucrembl u ux opranusanms.(1 yac)




buonoruueckue cucTeMsl,
MPOIIECCHI U UX U3yUEHHUE

PackpsiBaTh cOAEpiKaHME TEPMUHOB M IIOHATHM:
cucremMa, OHOJOTMYecKas CHUCT€Ma, OJIEMEHTHI
CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA KUBBIX
cucreM, OOMEH BEIIEeCTB, pPa3MHOKEHHE, pOCT,
pa3BuUTHE,  HACIEICTBEHHOCTh,  HM3MEHYHBOCTD,
pa3apakuMOCTh,  SHEPrO3aBHCUMOCTb,  YPOBHHU
OpraHu3aIuu KU3HU (buocucrem).
XapakTepu3oBaTh TIPUHIUITBL OpraHu3aIIH
ouocucrem: OTKPBITOCTb, BBICOKas
YIIOPSIOYEHHOCTD, CAMOPETYJISIIHS, HEPAPXUIHOCTb.
[IepeunciaATe yHUBEpCalbHBIE CBOWCTBA JKHUBOTO:
€IMHCTBO XHMHYECKOTO COCTaBa, pa3JIpakUMOCTbh,
NBUKEHHE, TOMEOCTa3, poOCT U  pPa3BUTHE,
HAaCJIEJICTBEHHOCTh, ~ M3MEHYUBOCTb,  HBOJIIOLHUSA
(mpucrnocobyieHne K H3MEHSIOIIUMCS YCIOBHSIM).
[TpuBoauTH TIpUMEpPHI OMOCHUCTEM pPAa3HOTO YPOBHS
OpraHu3alliil W CpPaBHUBATh MPOSBICHUS CBOWCTB
KUBOIO HAa Pa3HbIX YPOBHAX. XapaKkTepU30BaTh
OCHOBHBIE IIPOLIECCHI, IPOTEKAIOLIHE B
OnocuctemMax: OOMEH BEIIECTB WM IPEBpAIlCHHUE
SHEPIUH, CaMOBOCHPOM3BEACHHUE, CaMOPErYJALHUs,
pasButue. CoOmromaTe  mpaBwiIa  OEPEKHOTO
OTHOILIEHMS K JKUBOH IPUPOJE.

N3yunts
3aI1CH B
TETPau.

XHMHYECKHIT COCTAB H CTPOeHHE KJIEeTKH. (22 yaca)

MeToabl [IATOJIOTHH.
Kinerounas teopus

PaCKpBIBaTB COACPIKAHNEC TCPMHUHOB A TIOHSTHM:
3H€M€HTBI'6I/IOFCHBI, MAKpO3JICMCHTHI,
MUKPOIJICMCHTHI; MHUHCPAJIbHBIC BCIICCTBA,

OcobenHocTH
XUMHYECKOTO COCTaBAa
KJIETKH

MOJIEKYJIa BOJbl KaK JIUIIOJb, BOJOPOIHBIC CBSI3H,
ruapoduibHple W TUAPOGOOHBIE  BEIISCTBA.
Jloka3biBaTh CIUHCTBO 3JIEMEHTHOIO COCTaBa Kak

Bopna u ee poiss B
KU3HENIEATEIIbHOCTH
KJIETKU

OIHO u3 CBOMCTB KHNBOTO. P aCIIpCaCIAThb
XUMHUYCCKHUEC OJICMCHTBI 110 rpyiimam B
3aBUCHUMOCTHUOT KOJIMYECCTBCHHOT'O

MuHepalibHbIE BEIIECTBA U

HX POJIb B KJIICTKC

IMMPEACTABUTCIILCTBA B OPraHU3ME; XapaKTCPpU30BaATb
POJIb  OTHACJIBHBIX 3JICMCHTOB. BEISIBIIATE  CBA3B
MCKIAY COCTaBOM, CTPOCHUCM MOJICKYJIbI
XUMHUYCCKOIo COCAMHCHHUA H €TI0 (I)YHKLII/IHMI/I B

N3yuuth
3aIucy B
TETpaju.

§ 1, Bomp. 1-5,
ctp. 14.




KIICTKC.

8 S YrieBobl U UX POJib B PackpeiBath coaepkaHUE TEPMUHOB W TOHSATUMA: 2, Bomp. 1-4,
KU3HEACITSIIEHOCTH YTJIEBO/IBI, MOHOCaxXapubl, JIMCaxapu/Ibl, ctp. 19.
KIIETKHU. JIUIUIBI 1 BX HOJICAaXapy/ibl, TIIOKO3a, pubo3a, Ie30KcHpuoo03a,
POJIb B caxaposa,  JIaKTO3a,  MajbTO3a,  LEJUII0JI03a
JKH3HEIEATENbHOCTH (kneTyaTka),  KpaxMmayj,  T[JIMKOTEH;  JIMITH]IBI,
S TPUTTUIEPUABl  (KUpBI, Macia), GochoTUmmIb,
cTepoubl. XapaKTepHU30BaTh YIJICBOJIBI, JIHITHIIBI
KaK KJ1acc OPraHUYECKUX COEIMHECHUM.
KnaccupumupoBars  yriaeBoabl W JHMNHABI 110
CTPOCHHUIO; TIEPEUUCIIATh (YHKIHMU YTICBOJIOB U
manmuaoB.  CxeMaTHYecKd M300paxkaTh CTPOCHHE
MOJIEKYJ YTJI€BOJIOB, JUITUIOB.
9 6 Crpoenue u QyHKIIUN PackpeiBaTh coaepkaHHME TEPMHUHOB W TIOHSATHUM: §3, B TeTpaau
OEJIKOB. OCNKM, TIOJIMMEPBI, MOHOMEPBI, AMHHOKHCIIOTHI, 3aIT0JTHHUTH
MENTUAHAS ~ CBS3b, MOJIAIICNITHA, JICHATYPAIIHSI. Ta0IHILy
XapakTepru3oBaTh OCJIKHM KaK KJIACcC OPraHWYECKUX «YpoBHU
COCIMHEHUH; KIacCU(PUIIUPOBATh MX IO CTPOCHUIO CTPYKTYpPHOH
(rmoOynsipHBIC u bubpmLIIIpHBIE OenKm), OopraHu3aIun
MIEPEUNCIIATh U XapaKTEPU30BaTh (PYHKIIMH OCITKOB. OEITKOBOM
PackpeiBaTh conepikaHWe TEPMUHOB U MOHSITHI: MOJIEKYJIBD).
10 7 depmMeHTH — dbepMeHThI,  aKTHBHBIA  LEHTpP,  CcyOcTpaTHas §4, Bomp. 1-5,
OMOJIOTHYECKHE CHeU(pUIHOCTh, KOPEPMEHTHI, OCJIKH-aKTUBATOPHI ctp. 29
KaTajau3aTophbl. U OenKu-UHTUOUTOpBHI.  YKa3plBaThb  OTJIMYHUSA
JlaGoparopuas padora Ne 1 | epMEHTOB  OT HEOPraHMYECKUX KaTaln3aTOPOB.
«M3yuenue karaautudeckoii | OOBACHATH poJib PepMEHTOB B (DYHKLIMOHHUPOBAHUU
AKTHBHOCTH (pepMEHTOB (Ha | )KMBBIX CHCTEM, B IPOMBIIUIEHHOCTH, B MEJUIIMHE,
pUMepe aMUIasbl WK B [TIOBCE/IHEBHOM JKU3HH YEJIOBEKA.
karanassl)». Th pu JI/P.
11 8 HyxkienHoBbIC KUCIOTH M | PackpbiBaTh conepkaHME TEPMUHOB M HMOHATHI: §5,6, B
MX POJIb B Ne30KCUPUOOHYKIICMHOBAs KHCJIOTa (JIHK), TeTpaau
KU3HEIEITENLHOCTH pubonykinenHosas kucinora (PHK), nykneorun, 3aI10JIHUTh
KIIETKH MOJMHYKJI€OTUIHAS LIETIb (MOMMHYKIEOTH]), Tabnuiy
12 9 Tpuarmn KoMIieMeHTapHocTh, pynkuun JJHK (xpanenue u «HyxnenHoBbI
nepegadya HacleACTBEHHOW WHGOpMAIK); BUIbI € KUCJIOTBI, UX
KOMIUIEMEHTAPHOCTHU
PHK (nmHpOpMAaIIMOHHAS, TPaHCIIOPTHAS, CTpOCHHUE U
13 10 AT® n npyrue pubocomanpHas); aneHosuHTpudochar (ATD), Ouosornyecka




OpPraHUYECKHE COCTUHCHHS | MAKpPOOprudeckas  CBA3b.  XapaKTEpH3HPOBATH S POJIBY.
KJIETKU HYKJICHHOBBIC KHCJIOTBI Kak XUMHYECKUE
14 11 BUTaMUEEL COCMHEHUST M  HOCHTEIM  HACIEJACTBEHHOMN V3yuuts
upopmanuu. OTMedaTh OCOOEHHOCTH CTPOCHHUS 3aITHCH B
mosekyn HykienHoBbix kuciotr (JIHK, PHK) u TeTpaH.

15 12 T[10BTOPUTEIHHO- AT®. Cxemartndyecku H300pakaTb  CTPOCHHE TIOBTOpUTS
0GOGIAIOMIHIL IO TeMe: HYKJICOTHIOB, MOJIEKYJI HYKJICUHOBBIX  KHCIIOT, §1-6

N ATO.
«XMMHYECKHI COCTaB
KJIETKI.

16 13 CTpoeHHE KIICTKH. PackpreiBaTh conepkaHM€ TEPMHUHOB M TIOHSTHIA: §7, Bomip1-5,
JlaGopaTopHasi padora Ne 2 | KI€TKa, IMTOJIOTHs, PAaCKpbIBaTh  COJIEPIKAHHE ctp. 43
«M3yueHne CTpOCHUS KIIETOK | IMOJIOKEHUN KIIETOYHOM Teopuu. Ilepedncnats u
PaCTEHH, JKUBOTHBIX, XapaKTepu30BaTh OCHOBHBIE METOJBl HM3YUEHUS
rpuOOB 1 GaKTepuit Mo KJIeTKU: (IPUTOTOBJIEHHE CPE30B, OKpalIUBaHUE,

MMKPOCKOIIOM Ha TOTOBBIX MHUKPOCKOTIMPOBAHNE, HEHTPUPYTUPOBAHUE,

MHUKpOTIpernapaTax u ux KyJIbTUBUPOBaHHE KJIETOK U TKaHEH ).

onucanuey. KieTtounas PackpeiBaTh coaepkaHHME TEPMHUHOB W TIOHSATHUM:

memGpaHa. Sapo KIETKH  (9yKapHOTHYECKasi, MpPOKapUOTHYECKas),
rIa3MaTudecKas MeMmOpaHa (Tutazmanemma),
[JIMKOKAJIUKC, TPAHCHOPT BeIIecTB (MaCCUBHBIM,
aKTUBHBIN), SHIOIUTO3 ((haromuTo3, MHUHOIUTO3),
9K30LIUTO3,  KJIETOYHAs  CTeHKa,  HYKJICOUJ.
CpaBHUBaTh MEXIy cO0OWM DJyKapHOTHYECKHE U
MPOKAPUOTUYECKUE KIIETKH; OTMEUYaThb CXOJCTBO H
pa3nuyuus B CTPOCHUU KJIETOK OaKTepHii, ;KUBOTHBIX,
pacTeHuii u rpuboB.

17 14 CTpoeHHE KIICTKH. PackpeiBaTh conep)kaHHE€ TEPMHUHOB M TOHSATHM: 88-10,
[luromnasma. Kineroynslii | UMTOIUIA3Ma, OPraHOM/IbI, SHIOMIA3MATUYECKAS CETh MPOYUTATD,
neHTp. PHOOCOMBI (OIIC), ammapar Il'onbIkM, JIHM30COMBI, BaKyollb, 0(popMHUTH

18 15 CTpoeHHE KIETKH. MUTOXOHJIPHH, IUIACTHIbI (XJOpoIIacTsl, 1abopaTopHyIO
DHIOMIa3MATHIECKAS XpOMOILIACTBHI, J'IeI/IKOl'IJ'iaCTBI), prOOCOMBI, pabory.
cetn. Kommexe Coltbmi. MUKPOTPYOOUKH, KIETOYHBIH HEHTP (LIEHTPOCOMa),

PECHMYKH, KTYTUKH, BKIIOUEHUS, SAPO, sAepHas

19 16 Crpoenue KIeTKH. o0oyoYKa, KapHoIjazMa, XpPOMATHH, SIPBIIIKO,
Jluzocombr. KiieTounbie XPOMOCOMBI. OnuceBaTh CTpOEHHUE
BKIIOYCHUA 9YKapHUOTUYECKON KIETKH MO M300paKEHHSIM M Ha

20 17 CTpoeHHUE KJICTKH.




Muroxonapuu. [Lmactuasl.
Oprasou/ibl ABUKEHUS.

MHUKponpenaparax; KiacCu(puIupoBaTh OPraHOUIBI
B 3aBUCHMOCTH OT OCOOCHHOCTEH HUX CTPOCHUS

21 18 TIOBTOPUTEIHHO - (omHOMEMOpaHHBIE, JByMEMOpaHHEIE,
060GLIAIONIHIT YPOK 110 TeMe: HEMEMOpaAHHBIC); OMUCHIBATh (PYHKIUU KaxJI0TO
«CTpOCHHE KIIETKIY. opraHomja B KIETKe. XapakTepHU30BaTh KIECTOYHOE
29 19 CXO/ICTBA ¥ Pa3/INIus B SIPO KaK MECTO XpaHeHWs, mnepenadd (yIBOCHHE W3yduts
CTPOCHHH KIETOK XPOMOCOM) W peandsaluy (TpaHCKpHIILINS) 3AIIHCH B
HACIIEICTBEHHON uHpOpMAITUU KJICTKH.
MIPOKAPUOTHYECKUX U A (bopma TeTpanu.
[lepeuyncasiTh ¥ OMKMCHIBATH KOMIIOHEHTHI sijipa U UX
JYKaAPUOTUYECKUX KIIETOK
3 20 C ¢ynkuun; CxemMaTHYHO H300pa)kaTh CTPOEHUE 1
XOACTBA W Pa3IIN B pacTUTENbHOM M KUBOTHOM KiIE€TKH. OOBICHSATH 3y4HTh
CTPOCHHH KIIETOK 6MONIOTHYECKOE 3HAYEHHE TPAHCIIOPTA BENIECTB B sanmicn B
pacTeHu, JKUBOTHBIX U KIIETKE. TeTpanu.
rpuboB
24 21 Hexnerounsie GpopMbI U3yuuthb
KU3HU. Bupycel u 3aMucy B
OakTepuu TCTPajH.
25 22 [ToBTOpHTETBHO- [ToBTOPHTH
0000IIAFOIIT I naparp. 7-10
KuzHenenaTeJbHOCTH KieTKHU. (11 yacoB) \
26 5 OOMeH BelecTB ¥ SHEpruu | PackpbiBaTh comepxaHMe TEPMHMHOB M IOHATHIA: §11, Bomp. 1-4,
B KJIETKE oOMEH BemlecTB W  IpEBpallleHHUe  DHEPTrUu cTp. 61
27 6 DHepreTHYeCKuil 0GMEH B (MeTabosIM3M), aCCUMUJIAIINS, TUTACTUYECKHI OOMEH,
KITeTKe JICCUMUIIALINS, SHEPTeTUYCCKUI oOMeH,
28 7 [IHTaHIC KICTKE dboTOCHHTE3, dhoTonus, dbochoprmpoBanue, 812
H
NEPEHOCYMK IPOTOHOB, XeMocHHTe3. OmNHChIBaTh
. 3aI10JIHUTh
(OTOCHHTE3, MPOIECCHI, TPOTEKAIOIINE B CBETOBOU U TGy
TEMHOBOM dasze. Br1sBIsATh NPUYHHHO-
«CpaBHeHUe
CIICZICTBEHHBIC  CBSI3M  MEXKIY  IOTJIONICHUEM
. dboTocuHTE3a U
COJTHCYUHOW DJHEPruu XJIOPOPHIUIOM H CHHTE30M
XEMOCHHTE3a.
29 ) ABTOTPO(GHOC ATAHHS motiekyn AT®. CpaBHUBaTh HCXOJHBIC BEIICCTBA, §13. OTBETHTS
' KOHEUHBIC TPOJIYKTHI W  YCJIOBUS TPOTEKAHUS ’
doTocuHTE3 N o N Ha BOTIPOCHI
peakiuii CBETOBOW W TEMHOBOM (ha3bl (HOTOCHHTE3A; Hoce
CpaBHEBaTh (OTOCHHTE3 U XeMOCHHTE3. OICHUBATh naparpada
3HaYeHUE (POTOCHHTE3a M XEMOCHHTE3a JJISl JKU3HU
30 9 ABToTpo(HOE MHUTaHUE. 1A 3eMe §14, 3anaua 6
XeMOCHHTE3 ' crp. 71.

PaCKpBIBaTL COACPIKAHUC TCPMHUHOB U MMOHSATHIH:




SHEPreTHYECKUuil 00MEH, TJIMKOJIN3, MOJIOYHOKUCIIOE
Opo’KeHHE, CIUPTOBOE OpOKEHHE, OMOJOTHYECKOE
OKHUCJIEHHE, KJIETOYHOE JbIXaHUE, JAUCCUMUIISALNS,
¢depment. Xapakrepu3oBaTh OOMEH BEIIECTB U
MpeBpalleHUue HEPruu (MeTaboJIu3M) KaKk OJHO UX
CBOWCTB kuBOro. llepeuncnsate ocoOeHHOCTH
IUIACTUYECKOTO U DHEpPreTM4eckoro obmeHa B
KJIETKE; yCTaHaBJIMBaThb B3aUMOCBS3b MEX1y HUMHU.
Paznuuate Tl OOMEHa BelIECTB B  KIIETKE:
aBTOTPO(HBIN U reTepoTpodHbIA. ONUCHIBATH 3TAIbI
SHEPreTHYeckoro  obmeHa  (IMOArOTOBUTENBHBIM,
OECKHUCIOPOHBIN, KUCIOPOAHBIN) M CPaBHUBATh UX
MEXIy  CcoOOM. XapakTepu3oBaTh  peaKUUU
[JIMKOJN3a, OpOXKEeHHs, KIETOYHOrO JbIXaHUs;
BBISIBJISITh NTPUUMHHO-CJICICTBEHHBIE CBSI3U MEXIY
[JIMKOJIN30M, KII€TOYHBIM JIbIXaHHEM M CHUHTE30M
Monekyn AT®. CpaBuuBath 3(PeKTUBHOCTH
OECKHCIOPOTHOTO U KUCIOPOTHOTO TAlOB

31 10 'eneTnyeckuii Koz. PackpreiBaTh conuepkaHre TEPMHUHOB W TIOHSTHIA: §17, 3amauya 3,
Tpanckpunuus. Cuares F€H, TEHETUYECKUH KOJ, MATPUUYHBIA CHUHTE3, cTp. 86
GEIKOB B KIIETKE TPAHCKPUIILIUSA, TPAHCIALMS, KOJOH, AHTHKOJOH,
32 11 Perysuus TpaHCKpHIIIHK pubocoma, IeHTpalbHas ZIOTMa,  MOIEKyISpHas
M TPAHC/ISITH B KIETKE 1 ouonorus. OrmnpenensiTh CBOWCTBA T'€HETHYECKOTO
KoJa (TpUIIETHOCTb, OJIHO3HAYHOCT,
OpraHusMe
BBIPOKJIEHHOCTb, YHUBEPCAJIbHOCTD,
HEINEPEeKPhIBAEMOCTb, HEMPEPHIBHOCTD). OMNUCHIBATH
9Tanbl peaau3aliy HacleJACTBEHHON nH(popManuu B
kieTke. CpaBHMBATh pPeakIMd MaTPUYHOTO CHUHTE3a
mousekynn PHK u Genka B kietke.
Pa3mHokeHNe 1 MHAMBUIYAJIbHOE Pa3BUTHE OPraHu3MoB. (12 yacos)
33 1 JKU3HEHHBIN [IUKII KJIETKU. | PackpeiBaTh colep)kaHUE TEPMHUHOB M TOHSATHI: 823,
Jlenenue KiaeTku. Muros. KJIETOYHBIM MK, WHTepdasza, peaymIuKaius, 3aMoJHUTD
Jlaboparopnasi pagora Ne 3 | XpOMOCOMa, KapHOTHII, TaIIOWIHBIN, JHUIUIOWIHBIA Tabnuiy
«HaOmronenue MuTo3a B XpOMOCOMHBIM HAbOp, XpPOMATHUIBI, MHUTO3 €ro «Da3zbl
craguu: mnpodasza, meradasa, aHadasza, Tenodasa. MHUTO3a»

KJICTKaX KOHYHMKA KOPCIIKa
JIyKa Ha TOTOBBIX

OnuceIBaTh XU3HCHHBIN HUKII KIICTKU; [ICPCUUCTIATH

MHUKpornpenaparax». Tb npu

U XapakKTepu30BaThb IICPHUOAbI KIICTOYHOI'O IHUKIIA,




JI/P.

CpaBHUBATh UX MeXay co0oii. OMUCHIBAaTh CTPOCHUE

34 2 Mwuto3. AMUTO3 XpOMOCOM, KapHOTHUIIOB OPraHMW3MOB, CpPaBHHUBATh N3yuuth
XpOMOCOMHBIE HaO0OpHI KIeToK. CpaBHUBATH CTAAUU 3aIncy B
MuTo3a. Pa3nmMuaTh Ha  MUKpompemnaparax U TETpaJu.

35 3 Meiio3 pucyHKax cTaauu MHUTO3a. PackpeiBarb §24, 3aymaya
OMOJIOrMYECKUM CMBICII MUTO34. 3,4, ctp. 115

36 4 [ToBTOpUTENHHO- N3yuuthb
oboOmaromuii: «JleneHme 3aIluCH B
KIJICTKN TCTpaju.

37 5 DopMBbI pa3MHOKEHUS PackpeiBaTh cojepkaHWEe TEPMHHOB W TOHSTHI: §22, Bomip. 1-4,
opranus3MoB. Becrnonoe pPa3MHOKEHHE, KIIOH, IOJOBBIE KIETKH (TaMeThl), ctp.105
Pa3MHOYXCHHE SUIIEKIIETKA, CIEPMATO30Wa, 3HUr0oTa, JICIICHHE

38 6 DOPMBI Pa3MHOKEHUA HaJBOC, MOYKOBAHUE, CIOPYJAIUsA, (parMeHTAIHs,
opramm3mos. TTos0Boe BEreTaTHBHOE pa3MHOKEHHE, ceMeHHoe

pa3MHOXCHHE, OTIBLICHHE, JIBOMHOE
pPa3MHOKEHHE

OTUTOJIOTBOPEHUE, ITOJIOBBIC JKEJIE3bl, CEMECHHUKH,

SIMYHUKH, OTUIOJIOTBOPEHHUE (HapyxHOE,

BHYTpPCHHEE).

39 7 PasBuTHe monoOBBIX KIIETOK | PackpeiBaTh conxepkaHHE TEPMHUHOB U TOHATHHM: 825,

40 8 OHJIO,Z[OTBOpeHI/Ie. TraMETOI'CHES, CIICpMAaTOrCHES, OOI'CHE3, 3aI10JIHUTH
JlaGopaTopHas paGora Ne 4 | CICPMATO30H, aKPOCOMA, SHIEKICTKA, MONAPHBIC Tabnuny
«3yueHne cTpoeHust TeNblia. XapakTepuszoBaTh 0COOCHHOCTH «CpaBHEHHE
[TOJIOBBIX KJIETOK HA TOTOBEIX | TAMETOTEHE3a Y KUBOTHBIX M €ro CTaJHH; MOJIOBHIE MHUTO3a U
Mukponpenaparax». Th npu | KICTKH JKHBOTHBIX M OIKCBHIBATH IPOLECC HX Meno3a»
JI/P. paszButus. CpaBHHUBAaTh CIEpMATOre€HE3 U OOTrEHE3.

OnuceiBaTh  OIUIOJIOTBOPEHHE,  OHOJOTHYECKOE
3HAYEHUE OIJIOJJOTBOPECHHUSL.

41 9 OnTorenes — PackpsiBaTh conep:kaHME€ TEPMHHOB W TOHSTHI: §26, OTBETUTH
WHAWBUAYAJILHOE pa3BUTHE OHTOI'CHE3, 3M6pI/IOFeH63, 3UrorTa, ,I[pO6J'IeHI/Ie, Ha BOIIPOCHI
opraHmu3Ma OmacTomepsl, Mopyia, Onactyna, OnacTouenb, rmocie

ractpyna, HeHpyla, OpraHoreHes; 3apoJbIIIeBbIC naparpada.

42 10 NHauBuyansHOE JUCTKU:  DKTOAEpMa, ME30JepMa, DHTOJAEPMA; §27, 3amanue
pa3BUTHE. MOCTIMOPHUOHAIBHOE Pa3BUTHUE: MPSMOE U HEMPsIMOe «Pabora ¢
DMOPUOHAIBHBIN [IEPHOJ (MMuMHOYHOE); MeTamopho3, Meracropa, TEKCTOM» CTp.

MHUKpPOCIIOpa,  TBUIBIIEBOE  3€pHO,  CIEPMMHH, 125
43 11 WNuauBuyansHOE 3apOJIBILEBbIA MEIIOK, JBOMHOE OIUI0J0TBOPEHUE. N3yuuthb
Onpenensaty dTambl SMOPUOHAILHOTO  Pa3BUTHUS 3aIucu B

pa3BUTHE.




[TocTaMOpHOHATLHBIIHA XOPIOBBIX Ha CXEMax W Iperaparax M OIHCHIBATh TETPaAJIH.
HEPUOJL IPOIECChl, MPOUCXOIAIIME Ha KaKIOM JTare.
44 12 TIOBTOPUTEIBHO- CpaBHMBaTh TEPHOABI OHTOTEHE3a; MpPSIMOE U TIOBTOpUTS
060G IAIONIHit HempsiMoe  (JIMYMHOYHOE)  MOCTAIMOPHUOHATIBHOE 8§27
pa3BUTHE, 3aPOJIBIIIN YEJIOBEKA U JPYTUX XOPIOBBIX.
OOBACHATh OMOJIOTUYECKOE 3HAUEHUE Pa3BUTHUS C
MeTaMop(}030M; OTPHUIIATEIILHOE BIMSHUAE aJIKOTOJIS,
HUKOTWHA W JAPYTHX TEPaTOTeHHBIX (DaKTOpOB Ha
pa3BUTHE 3apoblia yenoBeka. OmMchBaTh MPOIIECC
JIBOMHOTO OIUIOJOTBOPEHHUs y IBETKOBBIX PAaCTEHUMN.
HacJjencTBeHHOCTh M H3MEHYMBOCTh OPraHu3mos. (21 yac)

45 1 Uctopus pazsutus PackprIBaTh comepikaHne TEPMHHOB U TIOHSTHIA: TEH, N3yauTthb
FeHETHKH. Te€HOM, T€HOTHII, (DEHOTHI, XPOMOCOMBI, AJJIeIIbHBIE 3aITuCH B
I'MOPHI0NOTHYECKUI reHbl  (ajulen),  TOMO3MIOTa,  IEeTEepO3UroTa, TETPaIu.
METO JOMHHAHTHBIM  Tpu3HaK  (T€H), PEeLeCCUBHBIN

npu3Hak (reH), yncras JuHus, rudpua. [lepeuncnsrey
u XapaKTepH30BaTh METOIBI TCHETHKH:
TUOPHUIOTOTHICCKUH, IUTOTeHETHUECKHIA,
MOJIEKYJIIPHOT€HETUYECKHM;  JOMUHAHTHBIE U
peliecCuBHbIE TPU3HAKU PACTEHUH M KUBOTHBIX.
[Tonb30BaTbCsi TEHETUYECKOW TEPMHUHOJIOTHEH U
CUMBOJIMKOW ISl 3alUCH T€HOTUIUYECKHX CXEM
CKpEILMBAHMUSL.

46 2 3aKOHOMEPHOCTH PackpeiBaTh cojepkaHME TEPMUHOB W TIOHSATHUM: §30,cTp.138-
HaCJIeIOBaHUS. MOHOTHOPUIHOE CKpelIMBaHuE, (PEHOTUITHMYECKHE 140
Mouoru6puHoe rpynnbl, THOPUAOJIOTMYECKUNA  METOJ, YHUCThIC
CKpEILMBaHHE . JUHUH, JOMUHUPOBAHUE I€HOB (IIOJTHOE, HETIOIHOE),

a7 3 Pelltene saxad Ha paciierienie B moToMcTBe. OMUCHIBAaTh METOAMKY

npoBeneHusal. MeHeneM OIBITOB IO HM3YyYEHUIO
MOHOTHOPHIHOE .

HACJIEIOBaHUS OJHOM Taphl MPHU3HAKOB Y ropoxa
CKPCHIMBAHNC noceBHOro. PackpeiBaTh coaep:kaHHE 3aKOHOB

48 4 MHOKECTBEHHBIC AIVIENH. | enyyoo6pasis THOPHIOB [EPBOO MOKOIEHHS U H3yauts
AHanu3upyloee 3akoHa  pacmiervieHus.  OOBSCHATH — THIOTE3Y samnmcn
CKpCIIMBAHUC YHCTOTHI ramer. 3anuchIBaTh CXEMBI TeTpaau.

49 5 Pemienue 3amau Ha MOHOTHOPHMIHOTO ~ CKpEIIMBaHMs, OOBICHATH €ro
aHAJTM3UPYIOIIEe IIUTOJIOTMYECKHE OCHOBBI U peIlIaTh I'€HETHYECKUe

CpalllBaHue

3aaa4d Ha MOHOFI/I6pI/II[HOC CKpCIIMBaHHUC.




50 6 JurudpuaHoe PackpsiBaTh conepkaHM€ TEPMUHOB M TOHSTHIM: §30, ctp.140-
CKpeIlMBaHue. 3aKOH TUTHOPHUIHOE CKpEILMBaHUE, aHaJM3UPYIOIIEE 144, Bomp. 4,
HEe3aBUCHMOTO ckpentuBanue. OnuceiBaTh onbIThl I'. Mennens 1o ctp. 144
HACIICAOBAHNS [[PU3HAKOB | N3YUCHUIO HACIENIOBAHUA JIBYX Nap MNPU3HAKOB y
51 7 PellteHne saxad Ha ropoxa nmoceBHOro. PackpreiBaTh comepkaHue 3aKOHa
HE3aBHUCHUMOTO HacJeA0BaHUs MIPU3HAKOB.
TUTHOpHUTHOE I N
PUMEHITh MAaTEMAaTHYECKHI pacdyeT C MOMOIIbIO
CKPCILNBAHNC MEeTOJla TMEPEMHOXKEHHUsI BEPOATHOCTEH M 3alUCh C
52 8 [ToBrOpuTENHHO- TMOMOIIIBIO (EHOTHITHYECKHUX pajuKanoB TosToputs
0000maromui pacIeneHus IPU3HAKOB y TOTOMKOB 10 ()€HOTUITY §30
u TEHOTHITY. 3anuceIBaTh CXEMBI
JUTUOPUIHOTOCKPEIIMBAHMUS, 00BSACHATH ero
[IUTOJIOTUYECKNE OCHOBBI W pEIIaTh T'C€HETHYECKUE
3a/1a4u Ha JUTHOPUHOE CKPEIIUBaHHE.
53 9 XpoMOCOMHast TEOpHs PackpeiBaTh cojepkaHWEe TEPMUHOB W TTOHSTHIA: N3yanth
HACJICACTBEHHOCTHU CIHCTIIICHHOC HacJI€JOBaHUC IMPU3HAKOB, 3aIlluCH B
peKkoMOMHAMsI  TE€HOB, TEHETHMYECKHE  KapThl TeTpaju.
54 10 Bzaumoeiicreue XpoMocoMm, Mopranuja. HaspiBaTb  OCHOBHBIE N3yunth
HeaJUIeIbHBIX T'€HOB ITOJIOKCHU L XpOMOCOMHOﬁ TCOpHUHU 3aIliuCH B
HacnencTBeHHocth  T.  MopraHa;  packpbIBaTh TETPAJIU.
55 11 [{uToruiazmaTuyecKas coaepxanue pabotel T. Moprana mo CrerieHHOMY N3yunth
HACIIEICTBEHHOCTD HACJIEJOBAaHUIO TE€HOB M NPUYMHBI HapyIIECHUs 3aIlACHU B
CUEIUICHUS MEXIYy Te€HaMU. 3amluchiBaTh CXEMBbl TETpaju.
CKpCIMBaHMUsSI ~ TIPU CLEIJICHHOM HacJIeJOBaHHH,
OOBSACHATH,  NPUYMHBI  PEKOMOWHAIMU  T'EHOB,
OTIPENEINIATh YNCIO IPYIN CUEIUICHUS T€HOB; pelliaTh
TEeHETHYECKUe 3a/1aun Ha CIIETJIEHHOE
HacJIeJJOBaHHeE.
56 12 I'enetnueckoe PackpeiBaTh conep)kaHHE€ TEPMHUHOB M TOHSATHM: §34, 3amava 4,

OIIPpCACIICHUC I10J1a

XpOMOCOMHLIﬁ Ha6op, ayTOCOMEI, IIOJIOBBIC
XPpOMOCOMBI, TOMOraMETHBIN I10JI, I'eTCPor: aMETHBIN
I10JI1, CICIIIICHHOC C IIOJIOM HacJICJO0BaHUC
ITPU3HAKOB. OOBACHATH OUTOJOTMYCCKUE OCHOBBEI
XpOMOCOMHOTO MCXaHU3Ma OIPCACICHUA II0JIa Yy
Ppa3INYHbIX OpPraHu3MoOB. CpaBHI/IBaTL
3aKOHOMCPHOCTH HacJacJo0BaHUsA IMPU3HAKOB,
CHEIUICHHBIX M HE CIUEIJICHHBIX C I0JIoM. Pemiarh

ctp. 160




TCHCTUYCCKUC 3aga4u Ha HaCcJICJ0BaHUC
CHCTIJICHHLIX C IMOJIOM IMPU3HAKOB

57 13 Pemenue 3agau Ha PackpeiBaTh comepkaHWe TEPMHUHOB U TOHSITHIA:
HacJeI0BaHNUC TPU3HAKOB, XpOMOCOMHLIfI Ha60p, ayTOCOMEI, IIOJIOBBIC
CLIETJIEHHBIX C TIOJIOM. XPOMOCOMBI, TOMOTaMETHBIM TI0JI, T€TEPOTaAMETHBIN
JlaGopatopnasi padora Ne 5 | 107,  CICIUICHHOE € MOJOM  HACIENOBAHHE
«3yueHne pe3ynbTaToB npu3HakoB. OOBACHATH LUTOJOTUYECKHE OCHOBBI
MOHOTHGPUIHOTO XPOMOCOMHOTO MEXaHM3Ma OINpEACICHHUs Ioja y
JUTHOPHUIHOTO CKpeluBaHust | PA3THIHBIX OpraHu3MOB. CpaBHuBaTh
y p030(HIIBI Ha TOTOBBIX 3aKOHOMEPHOCTH HacJeI0BaHUs MIPU3HAKOB,
MuKkponpenaparaxy». TB npu | CUCIUICHHBIX M HE CUETUICHHBIX C IOJIOM. Pemars
JI/P. TE€HETUYECKUE 3a/1auu Ha HacCJIeIOBaHUE
CIETUJICHHBIX C TI0JIOM MTPU3HAKOB.
58 14 N3MeHUYnBOCTb. PackpreiBaTh copep)kaHWe€ TEPMHHOB W TOHSTHMA: 838,
JlaGoparopnas padora Ne W3MEHYUBOCTh, HACJICJICTBEHHAs] H3MEHYUBOCTD, BBITIAIITUTE B
6. «3y4yenue HEHAaCJIeACTBCHHAs W3MEHYUBOCT, TeTpaab
MO M (DUKALUOHHOM MO (DUKAITMOHHAS W3MEHYUBOCTh, BapHUAIIMOHHBIN OCHOBHBIC
U3MEHYUBOCTH, IOCTPOEHUE | PAJ, BAapHaHTa, BApHALMOHHAs KpUBas, IPHU3HAK, XapaKTEPUCTH
BapUAIMOHHOTO Psija 1 HOPMa pEaKlMM, KOJWYECTBEHHbBIE U KAa4eCTBEHHBIE KU
BapvalMOHHON KpuBoi». Th | MPU3HAKHU. KnaccudummpoBars BUIbI N3MEHUUBOCTH MO U (UKAITHO
npu JI/P. U  BBUBIAATh  MXOMOJOTMYECKHE  OCOOEHHOCTH. HOMU
[lepeuncnars CBOICTBa MOIU(UKAITMOHHO N W3MEHUYHUBOCTH
U3MEHYUBOCTH U OOBICHATH €€ 3HaYeHue s
opraHu3moB.  Pa3nuuarb  KOJIMYECTBEHHBIE U
KAUECTBEHHbIC NPU3HAKH; CTPOUTHh BAPUALMOHHBIN
P, BapUalMOHHYIO KPHUBYIO, BBIYMCIISTH CpPEIHEE
3HAUYCHHE MPU3HAKA.
59 15 THIbI U3MEHYUBOCTH. PackpeiBaTh conep)kaHHE€ TEPMHUHOB M TOHSATHM: §40, Bomp. 1-3,
JIaGoparopuas pa6ora Ne HACJIEJICTBEHHAs] M3MEHYMBOCTh, KOMOHMHATHBHAs ctp. 190
7. «AHanu3 MyTanun y U3MEHYUBOCTb, MyTallMOHHAs W3MEHUYUBOCTb,
IPp0o30(HIILI Ha TOTOBBIX MYTaHT,  MyTallUM:  TE€HHbIE, = XPOMOCOMHBIE,
MuKponpernaparax». Th ipu | TEHOMHBIE; TOJIHUILUIOUAUS, AHEYIIOUIHS, MyTar€HbI.
JI/P. XapakTepu3oBaTh HACIEJICTBEHHYIO H3MEHYHMBOCTD;
60 16 Buibl myTanuii dbopMynupoBaTh 3aKOH TOMOJIOTMYECKUX DPSIOB B
61 17 [IpUUNHBI MyTALHiL. HacieacTBeHHon u3MeHunsoctu H. M. Basunosa u

ComMmaTtuyeckue u
TeHEpAaTUBHBIC MyTalluu

OOBSICHATD €ro 3HaYeHUEe /7151 OUOJIOTHH U CeNIEKLIUU.
Knaccupunuponatsb MYyTal1u: T'CHHBIE,




62

18

IToBTOpPUTENBHO-
o0oOmaronuit

XPOMOCOMHBIEC, TE€HOMHBIE M TPHBOJHUTH TMPHUMEPHI
MYyTaIH. OOBsCHATD IPUYHHBI
BO3HMKHOBEHUSMYTAIINH, poIb (axTOpoB-
myrtareHoB. CpaBHUBAaTh BHUJbl MYTALMi; BBIABISATH
NPUYHHBI HaCJIEICTBEHHOI M3MEHYUBOCTH,
MCTOYHHMKM MYTareHOB B OKpYXKalolllel cpene
(KOCBEHHO). XapakTepu3oBaTh BHESJIEPHYIO
HACJIICTBEHHOCTh M U3MEHYHBOCTh

IToBTOpPUTH
8§40

63

19

Mertoanl uccieqoBaHus
TE€HETHKH YEJIOBEKA

64

20

I'enernka u 370poBbE.
['ennsie 3a001€BaHusA

65

21

['eneTuka u 310pOBbE.
XpoMoCcOMHBIE 00JIE3HU

PackpsiBaTh conepkaHHE€ TEPMUHOB M IOHATHM:
KapUOTHUIT YEJOBEKa, IMTOTEHETUYECKHN METO,
reHeaornyecKuit METO/, POJIOCIIOBHBIE,
ONMU3HENOBEIM METOJ, HAaCJIeACTBEHHBIE OOJIC3HMU:
(MOHOTEHHBIE, c HACJIEJICTBEHHON
MIPEIPacioOKEHHOCTbIO, XPOMOCOMHBIE), MEIHKO-
TeHEeTHYECKOe KOHCYyIbTUpOBaHue. llepeuncisaTs
OCOOCHHOCTHM  M3YYEHHS] TEHETUKH  YeJIOBEKa,
MPUBOJUTH TIPUMEPHI HACJIEICTBEHHBIX O0Je3HeH
YeloBeKa, XapaKkTepHu30BaTh METO/IbI ux
npoUIAKTUKH; OOOCHOBBIBATH 3HAUYCHUE MEIUKO-
F€HEeTHUYECKOTO KOHCYJIbTHUPOBaHUA. BbIABIAT U
CpaBHHMBaThb MEXIy COOOH JOMUHAHTHbIE U
perieccuBHbIe NMpU3HAKU 4yesnoBeka. CocCTaBisATh U
aQHAJIM3HPOBATH POJIOCIOBHBIC YEJIIOBEKA.

§41, Bomp. 1,2,
1/3, cTp. 194

N3yunts
3aIK1CH B
TEeTpaau

N3yunts
3aIuCH B
TEeTpaau

Ceqexuust opranu3mMoB. OCHOBBI 0MOTEXHOJI0THH. (34aca)
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Cernekius Kak HayKa u
nporiecc

PackpeiBaTh cojepkaHME TEPMUHOB U TOHSATHUM:
CEeJIeKIUsA, COpT, MOpoja, IITaMM, JOMECTHUKAIus,
WIM OJIOMAallHUBAHWE, IIEHTPBl MHOT0O0Opasus W
MIPOUCXOKICHUS KYJIbTYPHBIX pacTeHuit n
KUBOTHBIX, THOpUIN3AIUs, UCKYCCTBEHHBIH OTOOD.
HasbiBaTh U cpaBHMBATh OCHOBHBIC 3TAlbl Pa3BUTUS
cenekuuu. M3marare yuenue H. WM. BaBuioBa o
LEHTPAaX NPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUM;
pa3Myarh LEHTPbl HAa KapTe MUpPA, CBA3BIBATH MX
MECTOTOJIOXKCHUE C ouaramMM BO3HUKHOBEHHS
OpeBHEHMIIMX UuBWIKM3anui. CpaBHUBaTh copTa
KYJIbTYPHBIX  PAacTE€HHH, IOPOABI  JIOMAIIHUX
JKUBOTHBIX M MX JTUKHUX NpeaxoB. OLEHUBATh POJb

8§42, 3aganue
3, ctp. 199




CeNIEKIMM B O0ECIEYEeHUH IPOJOBOIbCTBEHHOMN
0€30I1aCHOCTH 4EJI0BEUECTRA.
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MeToabI ¥ HOCTHKEHUS
CEJICKLIMN PACTECHUM U
JKUBOTHBIX

PackpsiBaTh cOAEpiKaHME TEPMUHOB M IIOHATHM:
UCKYCCTBEHHBI  0TOOD, MaccoBBIii  OTOOD,
VHAUBUAYaJIbHBII ot6op, JKCTEpBED,
OJIM3KOPOJICTBEHHOE CKpPELMBAHUE, YWUCTasl JMHMUS,
reTepo3uc, HEPOJICTBEHHOE CKpelllMBaHueE,
UCKYCCTBEHHbII MyTareHes, HOJIUIUIOUBI.
CpaBHuBaTh  (GOpMBI  MCKYCCTBEHHOTO  OTOOpa
(maccoBoro u WHUBUAYaAJIBHOTO), BUJIbI
rudpuIn3aIuu (6IM3KOPOACTBEHHOM u
OT/IaJIEHHOM), CIOCOOBI MOJIyYEHHUS! MOJUIUIOUIOB.
[IpuBoauTe TpUMEpPHI  JTOCTHKEHUH  CEJIECKUUH
pacTeHUH 1 KUBOTHBIX.

§43, Bomp. 1-5,
ctp. 205

68

brnorexHonorusa xak oTpaciib
IIpOU3BOACTBA

PackpsiBaTh conepikaHHE€ TEPMHHOB W IOHSTHM:
OMOTEXHOJIOTHS, KJICTOYHAsS WHXCHEPHUs, TCHHAs
WHXEHEePUS, KIIOHHPOBAHHUE, TpPaHCTCHHBIE
OPraHu3MBbl, I'MO (remeTHUeCKn
MOIU(GUITIPOBAHHBIC OpTaHU3MBbl).
XapakTepru3oBaTb OHOTEXHOJIOTHIO Kak OTpacib
IIPOU3BO/ICTBA, OCHOBHbBIE JOCTHKEHHS
OMOTEXHOJOTMM B 00JaCTH MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO034WCTBAa U MeOUIMHBL. [lepeuncnsars u
XapaKTepU30BaTh OCHOBHBIE METO/bI U JOCTHKEHUS
ououmxeHepun. OOCyXJaTh DKOJOTUYECKUE U
9THUYECKHUE AacCMeKThl HEKOTOPBIX HCCIEJOBaHUM B
obnactu OMOTEXHOJIOTHH (KJIOHMpPOBaHUS,
HCKYCCTBEHHOTO OIJIOJJOTBOPEHUSI, HAMPABICHHOTO
U3MEHEHHS TeHOMa M CO3/IaHus TPAHCTEHHBIX
OPraHu3MOB).

N3yunts
3aIucH B
TETPaIu.




11 kaacc.

KaJsiengapHo — TeMaTu4ecKuii mJiaH.

Ne
ypoka

Ne
ypoka B
pasnee/

TeMe

Tema ypoka

XapaKTepHCTmca BHU/IO0B JCATCJIbHOCTH

Jara

10 IVIaHy | 1o (aKkTy

Jlomamnee
3aJaHue

Tema 1. IBosronuoHHast 6uo0rud. (9 yacos.)

OBOJIONUS X METOOEI €8
W3Yy4YECHUSI.

PackpsiBaTh cozxepKaHuME TEPMUHOB W IOHATHM:
IBOJIIONMS, MEepeXo/iHble (GOPMBI, (PUIOTEHETHYECKHE
pSAbI,  BUIBI-DHACMHKH, BUIBI-PEIUKTHI,  3aKOH
3apO/BIIIEBOTO CXOJCTBA, OMOr€HETUYECKUH 3aKOH,
TOMOJIOTMYHBIE W AHAJIOTUYHbIE OpraHsblI,
pyIUMEHTapHble OpraHbl, aTaBu3Mbl. [lepedncisTsb
OCHOBHBIE 3Talbl Pa3BUTHS HBOJIIOIIMOHHONW TEOPHUHU.
XapaxkTepus3oBaTh CBUJETEIbCTBA ABOJIIOLIUU:
MaJI€OHTOJIOTUYECKHE, 6uoreorpaduueckue,
SMOPHOJIOTHYECKHE, CPaBHUTEIbHOAHATOMHUYECKHE,
MoJieKysipHoOnoxumuueckue. [IpuBoauTs nmpumMepsl
nepexoaHbIX (HOPM OpraHU3MOB, (PHIIOTECHETHICCKUX
pAAOB. IIpuBoanTH (bOopMyINPOBKH
3aKOHOBOMOTI'€HETUYECKOTO u 3apOJIbIIIIEBOTO
CXOJICTBA.

&1, Bomp.
2,6,7, ctp. 17.

Hcropus pazButus
MPEeACTaBICHUI 00 IBOIOIUH.

PackpeiBaTh conepkaHu€ TEPMUHOB M TOHATUMA:
CHUCTEMaTHKa, €CTECTBEHHbI M HMCKYCCTBEHHBIN
0TOOp. XapaKkTepu30BaThb OCHOBHBIC BOJIIOIIMOHHBIC
WJIeW, KOHLICTIMU U TEOPUH; CPAaBHUBATh B3TJISAJIbI HA
Bua u sBomommio K. Jlunnes, X.b. Jlamapka, Y.
Hapsuna. OnenuBath BKkJIaa JIMHHEs B pa3BUTHE
CUCTEMaTUKH M OOBACHATHh MPUHIUIIBIONHAPHON
HOMEHKJIaTypbl. XapakTepU30BaTh COJACpPKAHUE U
3HAUEHHE DBOJIIOIUOHHOM KOHIIEIIIUH X. b
Jlamapka. OueHuBaTh €CTECTBEHHO-HAYYHBIE H
COIIMAJIbHO- SKOHOMUYECKHE MIPEAIIOCHUIKU
BO3HUKHOBEHHMS 3BOJIIOLMOHHOM Teopun Y. /lapBuHa.
PackpeiBath conep:xaHue 3BOJIOUMOHHOM Teopun Y.
JapBuHa; CpaBHUBATh HEOIPEJETEHHYIO u

&2, Bomp. 1-4,
cTp. 22.




OTIpENCNIEHHYI0 W3MEHUYUBOCTh, E€CTCCTBCHHBIH U
UCKYCCTBCHHBIH ~ 0TOOp, Qopmbl  OOprOBI  3a
CYILIECTBOBAHUE. OnuceiBaTh MOJIOKECHUS
cuHTteTnyeckod Teopuu sBomommu  (CTI) wu
OO0BSACHATH €€ 3HAUCHUE JIJIS1 OMOJIOTHH.

MukposBontonus.

[Tomynsanust Kak seMeHTapHas
€MHUIA BUJIA U BOJIIOIUH.
JladbopaTopHnas pa6ora Ne 1
«CpaBHEHHE BUJIOB T10
MOP(hOJIOTHIECKOMY
kputeputo». Th mpu JI/P

PackpeiBath conepkaHu€ TEPMUHOB WM TOHATHIA:
MHKPOJBOJIOLMS, BHUJ, KPUTEpPHUH BHAQ, apea,
NOMYJISIHSI, TEHOPOHI, MyTallk, KOMOHWHAIIUU
FeHOB. XapakTepu3oBaTb BHUJI KAaK OCHOBHYIO
CHCTEMaTUYECKYIO eauHuLy U LETIOCTHYIO
OMOJIOTHUECKYIO cUcTeMY. BoinensaTe kputepun Buaa
(Mopdomoruueckuit, (hM3HOJIOTHYECKUH,
OMOXMMUYECKUM, TEHETHUYECKUIH, HSKOJIOTHYCCKHUI,
reorpaguueckuil) M TNPUMEHSITb KpUTEPUH IS
OTNMCaHUsl KOHKPETHBIX BHUJOB. XapaKTepU30BaTh
MOMYJIAIIMIO KaK CTPYKTYPHYIO €IWHHIYY BHUIA U
sBoJIIOIMHA. ONHUCHIBaTh MOMYJIAILUIO MO OCHOBHBIM
IIOKA3aTeJsIM: COCTaB, CTPYKTYpa.

N3yunts
3aIKuCH B
TETPau.

N3yunts
3aIKuCH B
TETPaIu.

JIBYOKyIIE CHITBI
(a;meMeHTapHbIe (aKTOPHI)
IBOJTIOIHH.

PackpeiBaTh conepkaHu€ TEPMUHOB WM TOHSATHM:

KOMOHMHATHUBHAS M3MEHYUBOCTb, MyTaluH,
MYTallMOHHBIA TpoIecc, MOMYISIUOHHBIE BOJHBI,
npeid TEHOB, W30JISIIMS, MUTpaIIH.
XapaxkTepu3oBaTh 3JIeMEHTapHbIe (bakTopsI

9BOJIIOIIUU: MYTAIIMOHHBIN MPOIIECC, KOMOWHATHBHAS
WU3MEHYHBOCTh, TMOIMYJISIIMOHHBIC BOJIHBL, Jpeid
TCHOB, M30JSIMs, MUTpaIMsi. YCTaHABJIMBATh
NPUYHMHHOCIIEICTBEHHBIE CBSI3U MEXKIy MEXaHU3MOM
U pe3ylbTaTOM  JICHCTBHS  JBUXKYIIUX  CHII
(’1meMeHTapHBIX (PAKTOPOB) IBOTIOLIHH.

&3, Bomp.
2,3,4,7, cTp.
29.

EctectBennslit 0TOOp 1 €ro
(GopMBIL

PackpbiBaTh cojiep)KaHHE TEPMUHOB W TOHSITHU:
€CTeCTBeHHbI 0TOOp, OOprOa 3a CylIecTBOBaHHUE.
OnwuceiBaTh MEXaHM3M JEUCTBUS €CTECTBEHHOTO
otOopa. XapakTepu3oBaThb (OPMBI E€CTECTBEHHOTO
otbopa (IBIKYIIUH, CTaOMIIM3UPYIOIINH,
JIU3PYNTUBHBIN) W CpaBHUBaThb HMX MEXIy COOOI.
Xapakrepu3oBath O0pp0y 3a CyLIECTBOBaHUE U
CpaBHUBaTh €€ BUbI (MEXBHUOBAsl, BHYTPUBHUI0BAS,

&3, Bomp.
2,3,4,7, cTp.
29.




6opnba ¢ HeOmaronpuiATHBIMU (PaKTOpaMU BHEIIHEH
cpeibl).

7 PackpeiBaTh conepixaHUE TEPMUHOB U IOHITHUM: &3, Bormp.
MPHUCTIOCOOICHHOCTD, MMOKPOBUTEIBCTBEHHAS u 2,3,4,7, cTp.
Pesynbratel 3BotOIMY: peocTeperamonas OKpacka, MacKHUpOBKa, 29.
MIPHUCTIOCOOICHHOCTD BUJI000pa3oBaHue. OnuceiBath MEXaHU3M
OpraHu3MOB U BO3HHUKHOBEHHUS MPHUCHOCOOIEHUM Yy OpraHu3MOB.
BHUJI000pa3oBaHue. BoisBiussTe 1m0 m300paKeHHWsSIM, Ha KHUBBIX U
JlabopaTopHasi pa6ora Ne 2 (UKCHPOBaHHBIX npemnaparax MIPUMEPBI
«Onucanue IPUCTIOCOOJIEHHOCTH PpPAacTeHUMM U KUBOTHBIX K
MIPUCTIOCOOIEHHOCTH YCIOBUSM Cpenibl oOuTaHus, JIOKa3bIBaTh
opraHusMma u eé OTHOCHUTEIIbHYIO 11e71€cO000pa3HOCTh
OTHOCHUTENILHOTO XapakTepay». | mpucrnocoOneHuid. XapakTepu3zoBaTb CIIOCOOBI U
Tb npu JI/P. MEXaHM3Mbl ~ BUI000pa30BaHUS;  ONHUCHIBATE U
CpPaBHHMBaThb OCHOBHBIE (OPMBI 3KOJOTMYECKOIO U
reorpaduyeckoro BUA000pa3oBaHMsI.
8 Hamnpasnenns u nytu PackpsiBaTh conxepkaHME TEPMUHOB W IOHATHM: &4, Bomp. 2-4,
MAaKpOIBOJIIOLIMH. MaKpO3BOJIIOLIHS, ¢dunorenes, OMOJIOTHYECKUMA ctp. 34.
9 nporpecc U perpecc, apomopdos, uaMOamanTAIMS, N3yuuth
oOmias  gereHepauus, aJanTUBHAs  pajuallus. 3aIucy B
XapakTepu3oBatb (OpPMBI  3BOJIONUHU. BBIABIATH TeTpau.
apoMopdo3bl U UAMOAJANTALMU Y PpACTCHHH U
HeobpaTtumocTs 3BOMIOLUN. KUBOTHBIX. CpaBHUBATh OMOJIOTUYECKHI MTporpecc u
OMOJIOTHYCCKHI perpecc, apoMopdo3,
UAMOAJANTAlNI0 U OOLIYyI0 JereHepanuo. BoiaBisiTh
B3aMMOCBSI3M MEXJy IMYTSIMH U HalpaBJICHUAMU
SBOJIIOIMH Y PACTEHUI U )KHUBOTHBIX.
Tema 2. Bo3HnkHoBeHMe U pa3BuTHe xku3HU Ha 3emute. (10 yacoB)
10 PackpsiBaTh conxepkaHu€ TEPMUHOB U MOHSATHI: &S, Bomp. 1-4,
KpealroHu3M, aOMOTeHe3, BUTAIHM3M, IMaHCIEPMUS, ctp. 39.

Ucropus xu3Hu Ha 3emie u
METO/Ibl €€ U3yUECHUSI.

O0uomos3, KoarepBaTbl, MPOOMOHTHI, CHMOHOTCHE3.
XapakTepu30BaTh METOIbI U3YUYEHHUSI HCTOPUUYECKOTO
npouioro 3emiyn. IlepedncnaTb OCHOBHBIE 3Tallbl
XUMHUYECKOH U OHMOIoTHYECKO 3Boronuy. M3maraTh
COJICpKaHUE THUIIOTE3 U TEOPUHM BO3HUKHOBEHMS
JKU3HU Ha 3emiie (kpeanmoHu3Ma,
CaMOIIPOM3BOJIBHOTO ~ 3apOXIAEHUSI (CIOHTAHHOTO),




nancriepmuu, runote3sl PHK-mupa). OnuceiBath
skcnepuMeHTel C. Mwumepa u I. Opu 1o
MIOJIyYEHUIO OpraHUYECKUX BELIECTB u3
HEOPraHMYeCKUX NyTéM aOMOTeHHOTO CHHTE3a.

11 ['mnoTre3sl MPOUCXOKACHUS PackpsiBaTh copepkaHue TEPMUHOB U MOHATUI: J0H, &6, Borp.
YKU3HU Ha 3eMJIe. apa, mepuoia, apoMopdo3bl, HANOANANITAIINN. 3HATH 1,3,5, ctp. 46.
12 MOCJIeIOBAaTEILHOCTh ~ D0HOB:  KaTapxel, apxew, &10,
PazButHe )XKH3HM Ha 3eMiie IO | IPOTEPO30H, (hanepo3oii; ap: apxeickas, 3aI10JIHUTh
3paM U MEPHOJIaM. MpOTEPO30iCcKas, najieo3oickas, Me3030MCKas, TaONMHIly Ha
KailHO30MCKas; MEPUOJIOB: KeMOpHUHCKUA, ctp. 71.
13 OPJIOBUKCKHUH, CUITYPUICKHUH, JIEBOHCKUH, N3yuntp &7-9,
KaMEHHOYTOJIbHBIN, IEPMCKHI, TPUACOBBIN, FOPCKU,
MEJIOBO, MaJeOr¢HOBBIM Hu HCEOT'CHOBEIH,
OCHOBHBIE ATAITbI YBOTIOLIMHT N
AQHTPOTIOTEHOBBIM.  XapaKTepU30BaTh  OCHOBHBIC
PacTUTEIBHOTO M JKUBOTHOTO
COOBITHS B Pa3BUTHU OPraHUYECKOTO MHUpPA IO dpaM
mupa. IlpakTnyeckas padora o
U TIepUoJiaM TEOJIOTUYECKOW HCTOPUH;  DTallbl
Ne 1 «M3ydyeHue nckomaeMbix
. pPa3BUTHSA PACTUTEIBHOTO W KUBOTHOTO  MHpa.
OCTaTKOB PacCTCHUH 1 .
Boigenutes rnaBHble  apomMop¢03bl  pacTeHUH U
JKUBOTHBIX B KOJUIEKUMAX». Th N
P JKUBOTHBIX. CpaBHUBaTh MEXK Y co0oit
pu . .
p IpeICTaBUTENEH CUCTEMAaTUYECKHUX rpymnn
OPraHMW3MOB, BBISBJIATH YEpPThl YCIOKHEHUS U
IPUCTIOCOOJIEHHOCTH K YCJIOBUSIM KH3HHU.
14 PackpeiBaTh conmepkaHHE TEPMHUHOB U TOHSATHI: N3yunts &11,
CUCTEMAaTHKa, MCKYCCTBEHHas M  €CTECTBEHHAs 12.
CoBpemMeHHas cuctema
KjIaccuukanusi, OuHapHas HOMEHKJIATypa, TPUHLIHUIT
OpPraHnYecKoro MUpa.
UEpPapXUYHOCTH. XapaKTepU30BaTh COBPEMEHHYIO
CHUCTEMY OPraHU4eCKOT0 MUPA.
15 PackpsiBaTh conxepkaHu€ TEPMUHOB W MOHSATHUI: &13, Bomp. 1-
AQHTPOMOJIOTHs, AHTPONOTEHE3, YEJIOBEK pa3yMHbII 3, cTp.88.

OBOJIIONHUS YeI0BEKa
(aHTpOmOTEeHE3).

(Homo sapiens), MIPSIMOXO0XKJICHHE, BTOpAs
CHUTHAJIbHAsT  CHUCTEMaA. [epeuncnsate  3amauu
AQHTPOTIONIOTHUH, DTallbl CTAHOBJIEHHUS W Pa3BUTHUSA
OPEJICTaBICHUH O  TPOUCXOXKJIECHUU  YeJOBEKa.
W3naratb  OCHOBHBIE TMOJIOKEeHUS Teopun Y.
JlapBuHa, KpPUTHYECKH OIICHUBATh HEHAYYHYIO
UHGOPMAIIMIO O MPOUCXOXKICHUU YelloBeKa. 3HATh
CHUCTeMaTHUYEeCKOE MOoJIokKeHne Buaa Homo sapiens,




NepeUnucIsATh  ero  MOp(oJIOro-aHaTOMUYECKUE
NpPU3HAKU PAa3HOTO YPOBHS (THI, KJIAcC, OTPSA U
ap.). YcTaHaBiIMBaTh YEPThl CXOACTBA M Pa3IMuUil
YeloBeKa M JKUBOTHBIX. OOBACHATH M OICHHBATh
3HaYCHWE HAy4YHBIX 3HAHWHA O TPOUCXOKICHUU
YeJoBeKa Uil IOHUMAaHHUS MECTa M POJIH YeJOBEKa B
IpUpPOJIE.

16

JBuxymue cuibl (hakTopsl)
aHTPOIIOTE€HE3a.

PackpsiBaTh cozxepKaHME TEPMUHOB U ITOHATHUM:
(dakTopbI aHTPOIIOTeHE3a, IpynIoBoe
COTPYIHHYECTBO, pe€Yb, OpYAHIHAS IesITeIbHOCTD,
nosmMopdusM. XapakTepus3oBaTh JBUKYIIHE CHUIIbI
(bakTopel)  aHTpomoOreHe3a: OWOJIOTHYECKHE |
COIIMAJIbHBIE, CPABHUBATh UX MEXKIY COOOIl.

&16, Bomp. 1-
6, ctp. 104
(ycTHO).

17

OCHOBHBIE CTaAUU DBOJIOILUUA
4JeJI0BEeKa.

PackpsiBaTh conxepkaHME TEPMUHOB W IOHATHM:
aBCTPAJIOTIUTEK,  YEJIOBEK  yMeNbld,  YelOBEeK
NpSAMOXOJALIUHN,  HeaHJepTaiel, KpPOMaHbOHell,
HEOJIUTUYeCKast PEBOITIONMS, MepBOOBITHOE
HCKYCCTBO. XapaKTEpHU30BaTb U CPABHUBATh MEKIY
co0Ol OCHOBHBIE CTaJMU HBOJIOLUM YEIOBEKa:
XPOHOJIOTUYECKUI BO3pAcCT, apeall pacCpOCTPaHEHHUS],
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH U OpYyAUs

Tpyaa.

&17, Bomp. 1-
3, ctp. 110

18

Yenosedeckue pachbl U
IIpUPOAHBIC adallTallun
YCJI0BCKa.

19

10

PesepBHbiit ypok. O600mIeHEe
1o TeMe «BO3HUKHOBEHUE U
pa3BHUTHE KU3HU Ha 3eMIIey.

PaCKpBIBaTB COACpKaHUE TCPMHHOB U TIOHATHH:
Ppachl, pacoreHes, CONUAIIAAPBUHU3M, pacusm,
METHCalus. XapaKTepI/ISOBaTI) n CpaBHHBATb
Hpe,Z[CTaBHTeHeﬁ YCIIOBCUYCCKUX pacC pacCKpbIBaTb
IMPUYKUHBI U MEXAaHU3MbI PACOTI'CHE34d, IICPCUUCIIATE U
IIPUBOJAUTDL ITPHUMEPHBI HpI/ICHOCO6JIeHHOCTI/I YCJIOBCKA
K YCIIOBHAM CpPCAbl, ITPUMCPHL HpI/ICHOCO6I/ITeJ'ILHOFO
3HAa4YCHUA PaCOBbBIX IIPHU3HAKOB. I[OK@BHB&TB
CAUHCTBO Buaa Homo sapiens, HAaY4YHYIO
HCCOCTOATCIIbHOCTD PaCoBLBIX TeOpHﬁ, 1501 (S)7
COMAJIBHOTO NAapBUHHU3MA U paCU3Ma

&18, Bomp. 1-
5, ctp. 116.

Tema 3. OpranusmMsl H OKpyxkalouas cpeaa. (S yacon)

10

OKoJorus Kax HayKa.

PaCKpHBaTL COACPIKAHUC TCPMHHOB U MMOHATHUH:
OKOJIOTHA, IIOJICBBIC Ha6J'IIOI[CHI/I$I, SKCIICPUMCHTHI,
MOHHUTOPHUHT Oprxcalomeﬁ Cpcabl, MOJCINPOBAHUC,

&19, Bomp. 1-
6, ctp. 123
(ycTHO).




3KOJIOTHYECKOE MHPOBO33pEHHUE. [Tepeuncisathb
3a/1a4yd 3KOJIOTMH, €€ pas3leibl U CBS3M C IPYTMMU
HaykamMu. XapaKTEepU30BaTh METOMBI SKOJIOTUYECKHUX
HCCIICIOBAHMHN.

21

Cpensl oOuTanus u
9KOJIOrHYecKre (hPakTOPBbI.

PackpeiBath conepxaHue TEPMUHOB U TOHATHIA:
cpena  oOuTaHus,  JKOJIOTUYECKHE  (haKTOpBHI,
OMOJIOTUYECKU OIITUMYM, OTPaHUYUBAIOIIHAN
(MUMUTHPYIOLTU) dakrop. XapakTepus3oBaTh
yCIOBUS cpen oOuTaHus OpraHU3MOB;
KJIacCU(PUIIMPOBAThH u XapaKkTepHu30BaTh
9KOJIOTMYECKHE (bakTopsbI: abuoTHyeckue,
OumoTndeckue W aHTpomnoreHHele.  OmNUCHIBATH
JEMCTBUE SKOJIOTMUECKUX (DAKTOPOB HA OPraHU3MBI.
XapakTepu3oBaTh  OCOOCHHOCTH  CTPOCHHS |
KU3HEACSITEIIBHOCTH PACTEHUN U KUBOTHBIX Pa3HBIX
cpen oOnTaHusI.

&20,
3aIl0JIHHATH
Ta0NHIly Ha
ctp. 129.

22

AOGuoTtnyeckue (HakTopsl.
JlaGoparopHasi padora Ne 3.
«Mopdonornueckue
0COOEHHOCTH PACTCHUM W3
Pa3HbIX MECT OOUTAHUSD.
JlaGoparopHasi padora Ne 4.,
«BnusiHue cBeta Ha pocT U

Pa3BHUTUC YCPCHKOB KOJICYCa».

Tb npu JI/P.

PackpsiBaTh conxepkaHME TEPMUHOB W IOHATHM:
a0MOTHYECKHE (hakTophl, dhoTomepruoau3M,
OMOJIOTHYECKHE PHUTMBL. AHAIW3UPOBATh JACHCTBHE
CBETa, TEMIIEPaTyphl, BIAKHOCTU HA OpPraHU3Mbl U
PUBOJUTH MIpUMEPBI MPUCTIOCOOICHHOCTH
OpPraHu3MOB. [IpoBouTh Oouosnoruyeckue
HAOIIOICHUS u 0pOpMIIATH pe3yNIbTATHI
MPOBEAEHHBIX HAOIIOACHUH.

&21, Bormp.
2,4,6, ctp. 135.

23

buoTtnueckue GpakTopsl.

PackpeiBaTh coliepaHue€ TEPMUHOB U TOHATUM:
OnoTrdeckue (GakToOphl, XUITHUICCTBO, MAPA3UTHU3M,
KOHKYpEHIUS, MYTYaJIu3M, CHMOHO03,
KOMMEHCAJIU3M, HaxJIeOHUYECTBO, KBApTUPAHCTBO,
aMEHCaJIN3M, HEUTpaIU3M. XapakTepu3oBaTh
OonoTrdeckue (GakTOphl U BUILI B3aUMOOTHOIICHHUI
MEXJYy  OpraHM3Mamu;  IPUBOJUTH  MPUMEPHI
B3aMMHOM MPUCTIOCOOTICHHOCTH OpPraHu3MOB.
CpaBHUBaTh MEXIy COOOW BHIBI OHOTHYECKHX
B3aMMOJICVICTBUI OPraHU3MOB.

&22,
3aI10JIHUTh

TabnuIy Ha
140.

24

DKOJIOTUYECKUE
XapaKTEPUCTUKU MOMYJISLUHN.

PaCKpBIBaTL COACPIKAHUC TCPMHHOB U MOHSATHH:
nomnyjdanus, YMCJICHHOCTD, INIOTHOCTD, POKAACMOCTD,

&23, Bomp.
3,4, ctp. 146.




IIpakTnueckas padora Ne 2
«IIoxcy€r mIoTHOCTH
MOMYJISILIUM pa3HbIX BUIOB
pacTeHuin».

CMEPTHOCTb,  NPUPOCT, MHUIpalMs, JAUHAMHUKA
YHCJIEHHOCTH MOTMYJISILIUH. XapakTepu3oBarh
OCHOBHBIE II0Ka3aTeIU U 3KOJOTUYECKYIO CTPYKTYPY
HNOMYJISALIMM; ONUCHIBATH MEXAHU3MBI PETYJISLUN
YUCJIEHHOCTH MOMYJISILIUH.

Tema 4. Coo011ecTBa M IKOJOTHYECKHE CHCTEMBI. (9 4acoB)

25

CooOmiecTBa OpraHu3MoB —
OHOIIEHO3.

PackpsiBaTh coxepKaHuME TEPMUHOB W IIOHATHUM:
OMOIIEHO3, DJKOCHUCTEMa, OHOreol€HO3,  BHUIbI-
JIOMHHAHTBI, 9KOJIOTHYECKast HUIIA.
XapakTepuzoBaTb OMOILIEHO3 (COOOIIECTBO), €ro
BUJIOBYIO, TPOCTPAHCTBEHHYD U  TPOPHUUECKYIO
CTpyKTypbl.  OOBACHATH  pOJb  KOMIIOHEHTOB
O0uolleHO3a B TMOJJIEP)KAHUU €r0 CTPYKTYpbl U
CYLIECTBOBAaHUS  Ha ONPENCIEHHON TEPPUTOPHH.
OOBACHATP OUONOTHMYECKUNH CMBICH SIPYCHOCTH U
AUCTOBOM  Mo3auku. CpaBHHBaThb KOMIIOHEHTBI
OMOLIEHO30B, MX BHJIOBYIO, INPOCTPAHCTBEHHYIO U

TpopHUECKyIO CTPYKTYpBHI, CBSI3U MEXIY
OpraHu3Mamu

&24, Bonp. 1-
4, ctp. 153.

26

OKOJIOTMYECKUE CUCTEMBI
(3KOCUCTEMBI).

27

OcCHOBHBIE TTOKa3aTEIN
9KOCHUCTEMBI. DKOJIOTHYECKHE
nupamuibl. CBOMCTBA
skocuctem. Cykieccus.

PackpeiBaTh conepkaHue€ TEPMUHOB WM TOHSATHMA:
JKOCHUCTEMA, OHOreoneHos, MPOIYLICHTHI,
KOHCYMEHTBI, PEeIylUeHTbl, TpPOopHUYECKHE YPOBHH,
MUIIeBas 1IeMb U CETh, YKOJOTUYECKHE MUPAMUIBL,
O6uomacca, IpoAYKIHS, CYyKIIecCUs. XapaKTepu30BaTh
CBOMCTBa  2KocuCTeMbl (€€  CIOCOOHOCTh K
JUINTEIHLHOMY CaMOIOJAJEPKAHUIO, OTHOCHUTEIHHO
3aMKHYTBHII KPYTOBOPOT BEIIECTB, HEOOXOIUMOCTH
notoka »Hepruu). CpaBHUBaTh MACTOMINHBIE U
JNETPUTHBIE THIIEBbIE IEMU, TPOPHUUECKUE YPOBHH
9KOCUCTeMBbl. Pa3nuyarh nHpaMuibl MPOIYKIHH,
OUPAMUJIBI YUCICHHOCTH W THUPaMUIbl OHMOMACCHI.
CocraBnarh 1enu U cetu nurtanusa. l[lepeuncnarsb

CBOIiCcTBa 3KOCHUCTEM: YCTOMYUBOCTB,
camoperynsnus, pazsutue (cykmeccus). OnuchBaTh
MEXaHU3M MO IEPKaHUS paBHOBECHS B
9KOCHUCTEMAX. XapakTepu3oBaTh CYKLIECCUH,

BBIABJIAITH TPUYUHBL U 06IJ_II/IC 3aKOHOMCPHOCTU

&25, Bomp. 4-
8, ctp. 160.

N3yunts &26.




CMCHBI 5KOCHCTECM.

28

[IpupoaHbIE S5KOCUCTEMBI.

PackpsiBaTh cozxepKaHuUE TEPMUHOB U IIOHATHUM:
BO/IHBIC JKOCHUCTEMBI, OUOTeO0IIeHO3bI,
(UTONIAHKTOH, 300IUIAHKTOH, OCEHTOC, TIyMyC.
[IpuBonTE MpUMEpPHI TPUPOIHBIX SKOCUCTEM CBOEH
MecTHOCTH. (CpaBHMBaThb HA3eMHbIE U BOJIHbBIE
9KOCHCTEMBI; OpPraHU3MBbl, O0Opasylollue pa3Hble
TpoduvecKrue ypoBHH.

29

AHTPOTIOT€HHBIE YKOCUCTEMBI.

PackpsiBaTh conxepkaHME TEPMUHOB W IOHATHM:
AQHTPOIIOTEHHAsl ~ JKOCHUCTEMa,  arpo3KOoCUCTeMa,
ypboskocucrema, O6uopazHoobOpazue.
XapakTepu3oBaTh arpo3KOCUCTEMBI u
ypOOIKOCUCTEMBI, 0COOEHHOCTH UX CYIIECTBOBAHUSI.
[IpuBOUTE TpHUMEpPHl AHTPONOTEHHBIX SKOCHUCTEM
CBO€Il MECTHOCTH, OMMUCHIBATh UX BHUJIOBOW COCTaB U
cTpykTypy. CpaBHUBaTh COCTaB U CTPYKTYpY
MIPUPOIHBIX 9KOCHCTEM u arpo3KOCUCTEM,
arpo3’KOCHUCTEM U YPOOIKOCUCTEM.

&27, Bomp. 1-
6, ctp. 172
(ycTHO)

30

buocdepa — rinodanpHas
IKOCHCTEMA 3eMITH.

PackpeiBaTh conepkaHue€ TEPMUHOB WM TOHATHM:
omocdepa, IKUBOE  BEIIECTBO, JTUHAMHUYECKOE
paBHoBecue. OuenuBars Bkiag B. Y. BepHanackoro B
co3laHue ydeHus o Ouocdepe. XapaKkTepu3oBaTh
coctaB Ouocdeppl, GYHKIMHA JKABOTO BEIIECTBA
ouocdepsl W ompenenATh (Ha KapTe) 00JacTH ero
HauOO0JIbILIETO pacrnpocTpaHeHHUsI. [TpuBoUTH
IpUMephbl TPOsBICHUS (PYHKIMN >KMBOTO BEIIECTBA
ouocdeppl,  OMOr€OXMMHYECKOW  JIEATEIbHOCTH
yenoBeka. [lepeuncnsate ocobeHHOCTH OUOChEpPHI Kak
IJ100aTbHOM 3KOCUCTEMBI 3EMITH.

&28,
3aIl0JIHUTh
Ta0NMHIly Ha
ctp 178.

31

3aKOHOMEPHOCTH
CYIIECTBOBaHMs OHOC(EpHI.

PackpbiBaTh coOJepKaHUE TEPMHHOB U IOHSATHIA:
IIEJIOCTHOCTh ~ Ouoc(epsl, KPyroBOpOT — BEIIECTB,
OMOTCOXUMHUYECKHUE IIUKIIBI DJIEMEHTOB, 30HAIBHOCTh
ouocdeprl, OWOMBL.  ONUCHIBATH  KPYrOBOPOT
BCIICCTB, OWOTCOXMMHUYECKHE IUKJIBI a30Ta U
yraepoaa B Ouocdepe. OOBACHATH MPUUUHY
30HAJILHOCTH ouochepsi. [Mepeuncnsth u
XapaKTepU30BaTh OCHOBHBIC OMOMBI CYIITH 3EMIIN.

&29, Bonp. 1-
5, ctp. 184.




32

UYenosevecTBo B bnocdepe
3emun.

PackpsiBaTh coxepKaHUE TEPMUHOB U IIOHATHUM:
AHTPOIIOTEHHbIE U3MEHEHHUS, SKOJIOTMUECKUN KpU3HC,
rio0anbHbIe pOoOIEMBI. XapakTepu30BaTh
ouochepHyro poiib yenoBeka. [IpUBOAUTH MPUMEPHI
AHTPOIIOTEHHBIX U3MeHeHul B Onocepe. OueHuBaTh
IIOCJIEICTBUS  3arpsi3HEHHsI  BO3AYIIHOM, BOJIHOM
Cpenbl, W3MEHEHUs  KiuMarTa, COKpALIEHUS
O6nopazHooOpazusa. DopMynupoBaTh COOCTBEHHYIO
HNO3UIMI0 [0 OTHOUIEHHIO K TJOOAlIbHBIM U
peruoHanbHbIM 9KOJIOTMYECKUM npobieMam,
apryMeHTHpOBaTh CBOIO TOYKYy 3peHusa. HasbiBaTh
IPUYUHBl TOSIBIEHUS MPUPOJIOOXPAHHOM 3THKH,
pacKpbIBaTh 3HaUEHUE Mporpecca Ui MPeoJoJICHUS
9KOJIOTMYECKOT0 KpU3Hca.

33

CocymecTBoBaHNE MPUPOBI U
4eJI0BEUECTBA.

PackpsiBaTh conxepkaHuE TEPMUHOB W IOHATHM:
paloOHAIBHOE MPHUPOJAOIIONIB30BAHNE, YCTOWUYMBOE
pa3ButHe, KO3BOJIOLHS. XapakTepu3oBaTh
panuoOHAIBLHOE UCIIOJIb30BaHUE IIPUPOTHBIX
peCypCcoB;  OCHOBHBIE  IIOJIOKCHHS  KOHLEHIUHU
YCTOWYMBOTO Pa3BUTHA.

34

10

[IpomexxyTouyHas arrecTanus







