MYHUIIUITAJIBHOE BIOJ)KETHOE OBIIEOBPA30OBATEJIBHOE YUYPEXJIEHUE
ropoiaa UPKYTCKA CPEJIHSAS OBIIEOGPA3OBATEJIbHAS LHIKOJIA Ne 31
664078, r.Upkyrck, M/p-H 3enénbiit; Ten./dakc: 37-16-24

CornacoBaHo YT1BepxkaeHo:

Ha METOJMYECKOM COBETE Hupexrop MBOY r. Upkyrcka COLI Ne 31
MBOY r. Upxyrcka COILI Ne 31 Kopoukmaa A.M.

IIportoxon Nel10 ot 31.05.2023 . [puxa3 Ne 01-24 ot 04.09. 2023 T.

Pa0douasi nporpamma

no npeamery «buosorus» B 10-11 knaccax

(6a30BbIil ypoBEHb)

Bcero: 68 uacos

Pabouas nporpamma o 6monoruu st 10-11 xmaccoB cocraBieHa Ha OCHOBE:

- ®enepanbHOro 3akoHa ot 29.12.2012 r. Ne273-®3 «O6 obpazoBanuu B PO» ct. 12;

- @enepalbHOTO TOCYAAPCTBEHHOr0 00pa30oBaTEeNIbHOTO CTaHAAapTa CpEeIHEro  OOIIero
oOpazoBanus ot 17.05.12r., [Ipuka3 Ne 413 ¢ uzmenenusmu Ha 12 aBrycra 2022 roga

- GenepanbHO 00pa30BaTENIBLHON MPOTPAMMEI CpeTHEro 001Iero oopazoBanusi ot ot 23.11.2022
r., [lpuka3z Nel014

- OcHOBHOHM 00pa3zoBaTeNbHON MPOTpaMMBI cpeaHero obiiero oopazosanus MbOY r. Upkyrtcka
COLI Ne 31, npuBeneHHo# B cooTBeTcTBUE DenepanbHoit oOpa3oBaTensHOl mporpamme COO ot 04.09.
2023 r., [Ipukaz Ne 01-24

[Iporpamma paccmoTpeHa Ha 3acenanuu MO yduTeneil eCTECTBEHHBIX U OOIIECTBOBEIYECKUX
nucuurauH.  [Ipotokon Ne 7 ot 27.05. 2023 1.

IIMO HeuaeBa Annna ITaBioBHa
[(25(0)] (moxnuck)

Cpok - peanuzanuu — 2 roja



INOACHUTEJIBHASA 3AIITMCKA

I[Ipu  pa3paboTke  mporpaMmbl MO  OHOJOTHHU TEOPETHUECKYIO OCHOBY JUISI
OIpelIeTICHNs] TOAXOJOB K (OPMHUPOBAHMIO COAepKaHUs ydeOHoro mpenmera «buomorus»
COCTaBMJIU: KOHLENTYyaJIbHbIE II0JIOXKEHHUSI dIrocC COQO 0 B3auM000YCIIOBIEHHOCTH

HeNel, cofepKaHusl, pe3ylbTaToB OO0y4eHHs] U TpeOOBaHUIl K YpOBHIO NMOATOTOBKH BBIMTYCKHHKOB,
NOJIOXKEeHUS 00 OOIIMX WENsAX W MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpenHero oOmiero o6pasoBanusi B Poccuiickoit @enepaiuu, a Takke IMOJIOKEHUS O crenuuke
Ouonoruu, e€ 3HAYCHUU B TO3HAHUH >KUBOU MPHUPOJIBI U 00ECIIEYCHNH CYIIECTBOBAHUS YEIIOBEYECKOTO
oOmiectBa. CornacHO Ha3BaHHBIM IIOJIOKEHHUSM OIPEAeIeHbl OCHOBHBbIE (YHKIMU IPOTPAMMBI IO
Ouosioruu u €€ CTpyKTypa.

[IporpamMma mo Ouonoruu NaéT MpelCTaBICHHE O LeNsX, o0 oOmel cTpareruu OOy4eHUS,
BOCIIUTAHUS W  Pa3BUTUA OOydalONUXcs CpeAcTBaMH  ydueOHOro mpeamera «buomorusy,
omnpezenseT o0a3aTeNbHOE NMPEAMETHOE COJEPKaHUE, €ro CTPYKTYPY, pacipeesieHue 1Mo pa3jesiaM U
TEMaM, pPEKOMEHJIYEeMYI0 TIOCJIE[OBaTeIbHOCT, HM3y4YeHUsT y4eOHOro Marepuana ¢  y4€ToM
MEXIMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JOTHMKH 00pa30BaTEeNbHOTO MPOIEcca, BO3PACTHBIX
0CcOOEHHOCTEH 00yJarOIUXCs.

B mporpamme mo Owomormm (10-11 kmaccel, 0©a30BbIii YpOBEHb) pEaTU30BaH MPUHIIUAI
NPEEMCTBEHHOCTH B  M3Y4YeHHUM OuWojormu, Ojaromaps dYeMy B HEH IpocMaTpuBaeTcs
HAIPaBIEHHOCTh HA pa3BUTUE 3HAHUHN, CBSA3aHHBIX C (HOPMUPOBAHHEM ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IECHHOCTHBIX OPUCHTANN JTUIHOCTH, SKOJIOTUICCKOTO MBIIUICHUS, TPEICTABICHHUH O
3I0POBOM 00pa3e >KU3HU U OEpeKHBIM OTHOIIEHUEM K OKpYyXkarouleil mpuponHoii cpexe. [loatomy
Hapsy C M3yYeHHEM OOIIEeOMOIIOTHYECKUX TEOPHM, a TaKKe 3HAHWH O CTPOCHUHU KUBBIX CHCTEM
pPa3HOro paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX HPOIECCOB B MPOrpaMMeIo
OMOJIOTHH YJICICHO BHUMAHHUE WCIIOJIb30BAHUIO ITOJIYYCHHBIX 3HAHWA B ITOBCEIHCBHOW XU3HU JUIS
pelleHus MPUKIAIHBIX 3a/1a4, B TOM 4ucie: TpoduIakKTUKU HACIeACTBEHHbBIX 3a00JIEBAaHUIN YeNlOBEKa,
MEINKO-TEHETUYECKOTO  KOHCYJIBTUPOBAHMS, OOOCHOBAaHHS  DKOJOTMYECKH  IIeIIECO00pa3HOrO
MOBEJICHUSI B OKpYKaIOILlleH NpPUPOJHON cpenle, aHalIM3a BIUSHUA XO3AMCTBEHHON NESTENbHOCTH
YeJIoBEKa Ha COCTOSIHHE TMPUPOIAHBIX M HWCKYCCTBEHHBIX DJKOCHCTEM. YCHJICHHUEC BHHMAHHS K
MPUKJIATHON HAMpaBICHHOCTH y4dyeOHOro mpeamera «buomnorus» MNpoIUKTOBAaHO HEOOXOIMMOCTHIO
oOecrieyeHns YCJIOBHI ISl PEIIeHHs OHONW W3 aKTyaJbHBIX 3a7ad HIKOJIBHOTO OHOJOTHYECKOTO
o0Opa3oBaHus, KOTopas mpeamnonaraet GOpMUPOBAHHUE Y 00YYAIOMIMXCS CIIOCOOHOCTH aaNTUPOBATHCS
K U3MCHCHUSIM JUHAMHYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs 3aHUMaeT BakHoe MecTo. OH
oOecnieunBaeT pOpMUpPOBaHUE y O0yUaOUIMXCs MPEACTaBIEHUN 0 HAYYHOU KapTUHEMHpPA, PACIIUPSIET
¥ 0000II1aeT 3HaHUS O )KMUBOW MPHUPOJE, €€ OTIIMYUTENbHBIX MPU3HAKaX — YPOBHEBOW OpraHHU3aIUU U
OBOJIOIMH, CO3MAAET YCIOBHUS JUIS: TIO3HAHWS 3aKOHOB JKMBOW TPHUPOABI, (POpPMHUPOBaHUS
(GYHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3[IOPOBOTO M 0€30MmacHOro o0pasa »HU3HHU, SKOJIOTHYECKOTO
MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIC U YCITIOBEKY.

CtpykTypupoBaHHe COJepXKaHUS  y4yeOHOro MaTepuaia B  MpOrpaMme Mo OHONIOTHUH
OCYIIECTBIICHO c YYETOM MIPHOPUTETHOTO 3HAYCHUS 3HaHUN 00 OTIMYUTETBHBIX
OCOOCHHOCTSIX JKMBOW MPHUPOABI, O €€ YPOBHEBOW OpraHM3allMK U IBONIONMU. B cooTBeTCTBUU C
ITHM B CTPYKType y4eOHOTO npeameTa «bBHonorusy BBIIEICHBI CIEAYIONIHEe CONepKaTeIbHbIC JTHHUN:
«buonoruss xak Hayka. MeToabl Hay4HOTO TO3HaHMs», «KieTka Kak OuoorMyeckass CHCTEMay,
«Opranu3m KakOuonorndeckas cucremay, «CructeMa u MHOrooOpa3ne OPraHuYecKOTO MHUPay,
«OBOIOLHS KUBOU MPUPOJIBI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lemp w3yyenus ydeOHoro mnpeamera «buonorwms» Ha 0a30BOM YpOBHE — OBJaJCHHE
00y4JalIMMHUCS 3HAHUSIMA O CTPYKTYPHO-(YHKIIMOHATFHOW OpPraHU3aIMK JKUBBIX CHCTEM  Pa3HOTO
paHra ® TpuUOOpeTeHWe yMEHWH UCIOJNBb30BaTh JTH  3HAHUS ISl TPAMOTHBIX JIEWCTBHHA B
OTHOIICHUU 0O0BEKTOB )KUBOU MPHUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

B cucreme cpemnero oOmero oOpazoBanusi — «buonorms»,  u3ydaemas Ha 6a30BOM
YPOBHE, SIBISETCS 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMSAIIUM B COCTaB MPEIMETHOW 00IacTu
«EcTecTBeHHO-HAYYHBIE MTPEIMETHI.



OO1iee yncnIo 9acoB, PEKOMEHIOBAHHBIX Ml M3ydeHust Ouonormu — 68 wyacos: B 10 kimacce —
34 gaca (1 gac B Hegenio), B 11 kiracce — 34 yaca (1 yac B Hememo).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBbI
11O BUOJIOI'MA HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA30OBAHMUAA

Cornacho ®I'OC COO ycraHaBnuBaroTCcd TpeOOBaHMSI K  pe3ysibTaTaM  OCBOCHMS
00yYaloUIMMHUCS TIPOTpaMM CpEJHEro oOmero oOpa3oBaHMSA: JHMYHOCTHBIM, METANPEJIMETHBIM H
MNPpECAMCTHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B crpykType JIMYHOCTHBIX PE3yJbTATOB OCBOEHHUsA Ipeamera «buonorus» BbIIEIEHBI
CJIEIYIOIIME COCTABJISIIOIIME: OCO3HAHUE OOYUYaIOIIMMUCS POCCUMUCKON TPaKJAHCKOW HWIECHTUYHOCTU
— TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIPEAEIICHUIO, HATMYME MOTUBALUU K
00y4eHHUI0 OMOJIOTHH, LIEJICHAIIPABICHHOE PAa3BUTUE BHYTPEHHHX YOCKICHHH JUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPUYECKUX  Tpaguluid pa3BUTHSA OHOJIOTUYECKOTO 3HaHUS,
TOTOBHOCTh U CIIOCOOHOCTh OOYYAOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JICATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMHU CHUCTEME OMOJIOTHYECKOro oO0pa3oBaHUs, HaIHYUE
HKOJIOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTABUTh LIEJIU U CTPOUTDH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yJabTaThl OCBOEHUs Impeamera «buUOJOrus»  JIOCTUTAIOTCSAB  €IMHCTBE
y‘IG6HOfI n BOCIIUTATEIILHOMN ACATCIBbHOCTH B COOTBCTCTBHHU C TpadUUIHWOHHBIMU
POCCUICKUMH COLIMOKYJBTYPHBIMU, HCTOPUYECKHUMH U JyXOBHO- HPAaBCTBEHHBIMU IIEHHOCTSIMH,
OPUHATBIMU B OOLIECTBE IMpaBWJIaMd M HOPMaMU IIOBEJIEHUS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHHUs, CAMOBOCIUTAHMS M CAaMOPA3BUTHUSA, Pa3BUTHS BHYTPEHHEH MO3ULMHM JIMYHOCTH,
[MaTPUOTU3MA, YBAXXECHUS K 3aKOHY U IPABOIOPAAKY, YEJIIOBEKY Tpyda M CTaplIEMy IIOKOJIEHHIO,
B3aMMHOTO YBaXCHHs, OEpEeKHOTO OTHOMICHHS K KyJIbTYpHOMY HACIEIUI0O H  TPATUIHUSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoi denepannu, IpupoJie U OKPYKaroUIEH cpee.

JIndHOCTHBIE pPE3yJabTaThl OCBOCHHUS Yy4yeOHOro mpenMera «buoOMOTHS» MOMKHBI OTpa)kaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBAThCA C(OPMUPOBAHHON BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAllMd, MO3UTHUBHBIX BHYTPEHHHX YOEXKJICHUH,
COOTBCTCTBYIOIIHUX TPAAUIUMOHHBIM HECHHOCTAM pOCCHﬁCKOFO O6H1€CTBa, paciiupC€HUE KXU3HCHHOT'O
ONbITa W OMbBITA JEATEIBHOCTH B MPOLIECCE pEeaNM3alMd OCHOBHBIX HaIlpaBICHUN BOCHUTATEIBHOU
JACATCIIbHOCTH, B TOM YHCJIC B YaCTHU:
1) rpasaaHcKoro BoCIHTAHHS:

chOPMUPOBAHHOCTh ~ TPAXJAHCKOW  MO3MIMK  OOydYaromierocs  Kak AKTUBHOTO M
OTBETCTBEHHOT'O UJI€Ha POCCUNCKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIHMOHHBIX TIpaB M  OO0SM3aHHOCTEW, yBa)XKCHHE 3aKOHA H
[IPaBONOPAAKA;



TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATENPHOCTH NpPU CO3JAHUU YUEOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX M ITO3HABATENbHBIX 33/1a4, BHINOJTHEHUN OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEACNATh COOCTBEHHYIO MO3UIHIO 10 OTHOIICHHUIO K SIBICHHSM COBPEMEHHOMN
KHU3HU U OOBSCHATD €€;

YMEHHUE YYUTHIBATH B CBOMX JACUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJACHCTBHS
Jro/Ie C pa3HbIMU YOEKICHUAMH, KYIbTYPHBIMU LIEHHOCTSMHU U COLIMATILHBIM I1OJI0)KEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBIIIOJHEHHUS  Y4YEOHBIX,
IIO3HABATEJIBHBIX U HCCIIEN0BATEIbCKUX 3aa4, YBaXUTECIBHOTO OTHOLICHWS K MHEHHUIO ONIIOHEHTOB
pu 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJCPKAHMUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM EATEINBHOCTH;

2) NMaTPHOTHYECKOI0 BOCIHTAHMS:

C()OPMHUPOBAHHOCTb POCCUICKONW TI'pa)KTaHCKOM HMIEHTHMYHOCTH, NAaTPUOTH3Ma, YBAXKEHUSA K
CBOEMY HApoJAy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes PoauHON, ropaoctu 3a CBOM Kpail, CBOXO
Ponuny, cBOH S3BIK U KyJIBTYpY, IPOILLIOE U HACTOsIIEE MHOIOHALIMOHAIILHOTO HapoJa Poccun;

HEHHOCTHOC OTHOLICHUC K IMPUPOAHOMY HACICAUIO W MaMATHUKAM IIPUPOAbI, JOCTHIKCHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OIICHWBATh BKJIAJ POCCUHCKHAX YYEHBIX B CTAHOBJICHHWE M pPa3BUTHE OWOJIOTHH,
NOHUMAaHMs 3HA4YeHUs OMOJIOrMU B MMO3HAHUU 3aKOHOB IPUPOJBI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O
00I11eCTBA;

uzelHas yoexJIE€HHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOIO BOCHUTAHMS:

OCO3HaHME JYXOBHBIX ILIEHHOCTEHl poccuiickoro Hapojaa; chHOpMUPOBAHHOCTb

HPaBCTBCHHOI'O CO3HAHMSA, STUUCCKOI'O IOBECACHMA,

CIOCOOHOCTh OLICHMBATh CHUTYAllMI0 M NPUHMMATh OCO3HAHHBIE DPELICHUs, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

OCO3HaHME JIMYHOTO BKJIaJia B IOCTPOCHHUE YCTOHYMBOTO OyAyIIEro; OTBETCTBEHHOE OTHOIIEHUE

K CBOUM POJIUTENSIM, CO3/JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO NPHUHATHSA LEHHOCTEH CEMEHWHON JKHM3HM B COOTBETCTBUM C TPaAULMSIMH HapOIOB
Poccuu;

4) acTeTHyuecKoro BOCIUTAHMS:
OCTETUYCCKOC OTHOIICHHME K MHPY, BKIIIOYasd OJSCTCTUKY 6BITa, HAay4YHOIro M TEXHHUYCCKOI'O
TBOpYECTBA, CHOPTA, TPY/a, OOLIECTBEHHBIX OTHONIEHMIA;
IIOHUMAHHUEC DSMOIIMOHAJIBHOT'O BO3H€I>1CTBI/I$[ JKUBOH Opupoabl U eé OEHHOCTH, T'OTOBHOCTH K
CaMOBBIPAKEHHIO B PA3HBIX BUAX HCKYCCTBA, CTPEMJICHHE TIPOSBIIATH
KauecTBa TBOPYECKOH TMIHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (GOPMHPOBAHHMS KYJbLTYPbl 310POBbS M 3MOIHOHAILHOIO
Os1aronosyqusi:

MOHMMaHWE W pealn3alus 37A0pOBOro M 0Oe30macHOro obpasza JKM3HU (310pOBOE NHTaHUE,
coONI0ZieHNe TUTHEHUYECKUX MpaBWJI U HOPM, cOalaHCUPOBAHHBIM PEXHUM 3aHATUH M OTAbIXA,
peryisipHas (hu3nyeckas akTUBHOCTh), O€peKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIICHHUS K
coOcTBEHHOMY (PM3MUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MOHMMaHHE LEHHOCTH MPaBUJ MHIUBUAYAJIHHOTO U KOJUIEKTHBHOTO O€30MacHOrO MOBEIEHUS B
CUTYalUsX, YIPOXKAIOIIKX 3/I0POBBIO U )KU3HH JIIOJIEH;

OCO3HaHME TMIOCIEICTBUM M HENPUATUS BpEIHBIX TNPUBBIYEK (YHOTpeOJIEHUs alKoroJs,
HapKOTHUKOB, KYPEHHUS);

6) TpynoBoro BocnuTaHuS:

TOTOBHOCTB K TPYZY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Jt00ue;

TOTOBHOCTh K AKTHUBHOW JIEATEIIBHOCTH TEXHOJOTHYECKOM M COLMAIBbHOM HampaBJIeHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IIJITAHUPOBATH M CAMOCTOSATEIHHO BBIMOIHATH TAKYIO JIE€ATEIbHOCTD;

UHTEpEC K pa3uyHbIM cdepaM NpodhecCHOHANbHOM JAeATeNIbHOCTH, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOp OymyIieii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHUIO HA TIPOTSHKEHUH BCEH )KU3HU;
7) 3K0JI0rHYECcKOro BOCIHTAHUS:

HKOJIOTMUYECKU I1eJIeCO00pa3HOe OTHOILIEHHE K MPHUPOAE KaK HCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBILIECHUE YPOBHS SKOJOTHUYECKON KYIbTYpPbI: IPHOOPETEHUE OTBITAIUNIAHUPOBAHUS [TOCTYIIKOB
Y OLICHKH UX BO3MOXKHBIX IIOCJICICTBUN JUIsl OKPYXKAIOIEH CPEMbL;

OCO3HaHHUe T1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

CIOCOOHOCTh MCHOJB30BATh MPHOOpETacMble MPU M3YYEHUU OMOJOTMU 3HAHWUA M YMEHHUS TpHU
pelieHun MpoOsieM, CBS3aHHBIX C PAlKMOHAIBHBIM MPUPOJONOIb30BaHHEM (COOJIIOIEHNE MPaBUII
IIOBE/ICHUS B NPUPOJIE, HAIIPABJICHHBIX HAa COXPAaHEHHE PaBHOBECHSI B HKOCHCTEMAaxX, OXpaHy BHJIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATUE JIEUCTBUM, MPUHOCAIINX BpPEI OKPYXKAOIIEH NPUPOJHOU Cpele, YMEHHE
MPOrHO3UPOBATh HEOIArONPUSTHBIE IKOJIOTUYECKUE MOCIEACTBHUS NPEANPUHUMAEMbIX NEHCTBUI U
Mpe0TBpaIIaTh UX;

HaJIM4YME PaA3BUTOTO SKOJOTHYECKOTO  MBIIUICHUS, OSKOJOTHYECKOW KYyJIbTYphl, OIBITA
JESTEIbHOCTH SKOJIOTMYECKON HAIpaBJIE€HHOCTH, YMEHUS PYKOBOACTBOBATHCAMMHU B I103HABATEIIbHOM,
KOMMYHUKAaTHBHOW ¥  COI[MAJILHOM  MpakTUKE, TOTOBHOCTM K YYacTUIO B MPAKTUYECKOM
JeSITEJIbHOCTH 3KOJIOTMYECKON HalpaBJIE€HHOCTH;

8) uenHoCTH HAYYHOIO MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOILECTBEHHOH NMPaKTHKH, OCHOBAHHOI'O Ha JUaJIore KyJIbTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILLIECHCTBOBAHHUE $3bIKOBOM M YHMTATEJIbCKOM KYJIbTYyphl KakK CpeICTBa B3aMMOJEHCTBHS
MEXy JIFOAbMU U [TO3HAHUSI MUDA;

[IOHUMaHUE crneuupuKy OHOJOrMHM KaK HayKd, OcCO3HaHusi e€ ponu B (OPMHPOBAHUU
palMOHAJILHOTO ~ HAY4YHOI'O  MBIILJICHUS, CO3J1aHUH L[EJIOCTHOTO HpeACTaBICHUS 00
OKpY’KalollleM MHUpe KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa M OOLIECTBAa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MPOoOJIeEM COXpaHEHUsI IPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JIsi COBPEMEHHOMN UBMIIN3ALUN: 00eCIeYeHUsI HOBOTO
YPOBHSL pa3BUTHUSI MEAMIMHBI, CO3JaHHUE TEPCHEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX pellaTh
pecypcHble MpoOJIeMbl Pa3BUTHUA 4YEJIOBEYECTBA, IOMCKa MyTedl BBIXOAA U3 TJI00ATBHBIX
HKOJIOTMYECKUX Mpo0ieM U oOecrneueHusl nepexoja K YCTOWYMBOMY pa3BUTHIO, PallMOHAIbHOMY
UCIIOJIb30BaHUIO TPUPOAHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHOJOTMYECKMX 3HAHUM B LEISAX MOBBILIEHUS OOIen
KYJIbTYpbl, €CTECTBEHHO-HAyyHOH TPaMOTHOCTH, KaK COCTaBHOM yacTu ()yHKIIMOHAJIbHOU
rPaMOTHOCTH o0yyaromuxcs, GopMUpyeMol py U3y4eHUHONOJIOTHH;

MIOHUMAaHUE CYITHOCTH METOIOB MIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,COCOOHOCTH
MCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS JUIsl aHadu3a U OOBSICHEHMs SBIIEHUN OKPYXaloIIero Mupa u
OPOUCXOJAIIMX B HEM M3MEHEHUH, yMeHHue JenaTh OOOCHOBAaHHBIE 3aKJIIOYEHHS Ha OCHOBE
Hay4YHBIX (AKTOB M HMEIOLIUXCS JaHHBIXC LEIbI0 MOTYyYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUSA Ui PELIeHUs IpobiaeM B
peasIbHBIX KU3HEHHBIX CUTYaIHSIX;

OCO3HAaHHE IIEHHOCTH HAy4yHOM JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISITh IPOEKTHYIO H
HCCJIEIOBATENbCKYIO A TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPBHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K AaKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUI 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATHI
MeramnpeaMeTHble pe3yiabTaThl OCBOEGHHUs y4yeOHOro mnpenMera «buonorus» BKIIOYAIOT:
3HaYuMble  JUIsI  (OPMHUpPOBAaHUS  MHPOBO33PEHUS  OOYYAlOIIMXCA  MEXAUCHUIIIMHAPHBIE
(MexmpenMeTHbIE) OOlIeHaYYHbIe MOHATHS, OTPaXXalolhe IEeJOCTHOCTh HAYYHOW KapTHHBI MHpa U



cneun(rKy METOI0B MO3HAHMSI, UCTIONIb3YEMBIXB €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHs, IBICHHE,
IpoIecC, CHUCTEMAa, HAy4yHbIH (aKT, MNPUHLUIN, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIIOBaHNe, HAONIOJICHHE, H3MEpeHHe, OSKCIEPHUMEHT M JApPYruX), YHHUBEPCAJbHBIC Y4eOHBIC
neiicTBus (Mo3HaBaTelbHblE, KOMMYHUKATUBHBIE, PEryJIATUBHBIC), oOecrednBaronye GopMupoBaHue
(YHKIMOHAIBHONH TPAMOTHOCTH M  COLNHAIBHOW KOMIETEHIMH OO0YYaloUMXCs, CHOCOOHOCTh
00y4aroIuXcsl UCIOJIb30BATh OCBOEHHBIE MEXIUCHMIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaJbHbIE YUeOHbIC AICHCTBHS B TO3HABATEIBHON M COLIMATBHON MPaKTHKE.

[Mo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YueOHbIe JeiicTBUS
Ba3oBble Jornueckue neiicTBusA:

CaMOCTOSITENILHO  (OPMYITUPOBATh M aKTYalIM3UpOBaTh MpoOIeMy, paccMaTpuBath €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUU TPHUEMBI JIOTHUECKOTO MBIIIICHHUS (aHaan3a, CUHTE3a,
CpaBHEHUS, KJIacCUPUKAIMKA, 000OIICHHS ), PACKPBIBATH CMBICT OMOJIOTUUECKUX TOHATHH (BBIACISTh X
XapaKTepHBIC TPU3HAKU, YCTAHABINBATH CBS3U C JIPYTUMU TOHIATHUSIMH);

OTIpEACTIATh NN ACSITeNbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH UX JOCTHUKEHHS, COOTHOCUTh
PE3YNIBTATHI JESATSIIBHOCTH C TTOCTABICHHBIMH LICJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MTOHATHS AJ1s1 OObSICHEHUS (PAKTOB U SBICHUI KUBOUIIPUPOIBL;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHAYKTUBHBIC, JCIyKTHBHBIC, MO AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BBIBOJABI U
3aKJTFOYCHHS,

MPUMEHITh CXEMHO-MOJICIbHBIE CpEACTBA [UIsl TPEACTABICHUS CYIIECTBEHHBIX CBSI3ed W
OTHOILIICHUNA B H3Y4Yae€MbIX OHOJOTUYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUU pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbeiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ Y4ETOM aHajIn3a HMCIOIIMXCS MaTepUATbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATCILHOCTH, OIEHUBAaTh COOTBETCTBUE PE3YJIbTAaTOB IIEIISM,
OILICHUBATh PUCKHU MOCTEACTBUN NESTEIbHOCTH;

KOOPJIUHUPOBATh W  BBINIOJNHATH pPabOTy B  YCIOBHSX pPEATBHOTO, BHPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS,

pa3BHUBATh KPEATUBHOE MBINIJICHHE TIPH PEIIICHUH KU3HCHHBIX MPOOJIeM.
basoBble uccienoBarebcKkue 1eHCTBUA:

BIIQJICTh HABBIKAMH Y4YeOHO-HCCIICIOBATEIIbCKOW H TMPOCKTHOW JIEATSIIBHOCTH, HAaBBIKAMH
paspelieHusi MpoOyieM, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSTEIBHOMY IOHCKY METOJIOB
pENICHHS TPAKTUICCKUX 33]1a9, TPUMEHECHUIO Pa3IMYHbIX METOIOB TIO3HAHHSI,

UCIONIb30BaTh pa3lW4YHbIe BHABI JEATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMECHEHHUIO B YUCOHBIX CUTYAIUSIX, B TOM YHCIICIIPH CO3/IaHUN
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIUIICHHUS, BJIaJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYCBBIMU
MOHITUSIMHA U METOJIaMHU;

CTaBHUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 33/1a4U B 00pa30BaTEIHLHON IEATEIHHOCTHN KU3HEHHBIX
CUTYaIUsX;

BBISBJISATh IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U W aKTyaJU3UPOBATh 3a/1a4y, BBIJIBUTATH THIIOTE3y €€
pellleHus], HaXOIUTh apTyMEHTHI JJIsl JTOKa3aTelhCTBA CBOMX YTBEPKICHHIA, 3a/1aBaTh MapaMeTphl U
KPUTEPHUHN PEIICHUS;

aHAJIM3UPOBATh MOTYyYEHHBIC B XOJ/I€ PEHICHUS 3aJaud Pe3yabTaThl, KPUTUYECKH OIICHUBATH MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIGHKY HOBBIM CHUTYallUsIM, OILICHUBAaTh MPHOOPETEHHBIM OMBIT; OCYIIECTBIAThH

HeJIeHANTPaBICHHBIN MTOUCK IMEPEHOCa CPECTB U CIIOCOOO0B ACHCTBUS
B MPOECCHOHANTBHYIO CPELy;

YyMETh  TIEPEHOCHTH 3HaHWS B II03HABATEILHYIO U TPAKTHICCKYIO obyactu
KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 PA3HBIX NMPEJAMETHBIX 00JIacTei;



BBIIBUT'ATh HOBLIC UJCH, IPCAJIAraTb OpUTr'MHAJIbHBIC TIOAXOAbI U PCIICHU A, CTaBI/ITI:HpO6JICMI>I n
3aaa4u, JOIMYyCKAaroIHEe aJIbTCPHATUBHBIC PCIHICHUA.

PabGora c undopmanmeii:

OpPUEHTUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX MH(OpMANUU (TeKcTe Y4eOHOTO MOCOOus, HAyIHO-
HOMYJISIPHOM JIUTEpaType, OMOJIOrHYECKIX CIOBApPSX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHETE), aHAMU3UPOBaTh WH(OOPMALIUIO PA3IMYHBIX BUJOB B (POPM MPEICTABICHIUS, KPUTHUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh MHETIPOTUBOPEUYNBOCTE;

dbopMynmupoBaTh 3ampochl W TMPHUMEHITH Pa3IUYHBIE METOABl MpPH TIOUCKE H OTOOpe
Ouostornueckoil HHGpopMaIuK, HeOOXOIUMOM JIJIs1 BEITIOJIHEHHS yUeOHBIX 33]1a4;

MprOOpeTaTh OMBIT  WCHOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHHA,
COBEPILEHCTBOBATh KYJIbTYPY aKTHBHOTO MCIIOJIb30BAHHS PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMATBHYIO (DOPMY MIPEICTABICHHS OMOJIOTHYEeCKON MHPOpMAITUU
(cxemsl, rpaduKu, THArpaMMbl, TaOIHUIIbI, PUCYHKH U JPYTOe);

UCTOJb30BaTh HAy4YHBIH S3BIK B KAuyeCcTBE CpPEACTBa MNpu paboTre ¢ OHOJOTHYECKOU
uHpOpMaLKE: MPUMEHATh XHMHUYECKHe, (U3MYECKHMEe M MaTeMaTHYeCKUE 3HAKU W CHMBOJIBI,
dbopMyitel, a00OpeBUATYPY, HOMEHKJIATYPY, HCIIOJIB30BATh U MPEe0OPa30BhIBATh3HAKOBO-CHMBOJIHUYCCKIEC
Cpe/CTBa HAIJISITHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUTHl WH(OpMaNnU, HHHOPMAITMOHHONH 0e30MacHOCTH
JMYHOCTH.

KoMMmyHHKaTHBHBIE YHHBepcajibHble y4eOHbIe JAeHCTBHSA
Oo0menne:

OCYILIECTBISATh KOMMYHHUKAllMM BO BceX cdepax >MKHU3HHM, aKTHBHO YYacTBOBATh B JHAJIOre
WIM JMCKYCCUU 110 CYIIECTBY 00CYX/IaeMoil TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BbBICKA3bIBATh
CYXKJIEHUS OTHOCHTEIBbHO BBIIIOJHEHMs Ipe/laraeMoll  3adayd, Y4MTbIBaTb MHTEPECHl MU
COIIACOBAHHOCTD MO3ULUHI APYTrUX YYaCTHUKOB AUAJIOra WIN JUCKYCCUH);

pacrio3HaBaTh HeBepOallbHbIE CpPEICTBA OOILIEHMs, NOHMMAaTh 3HAYEHHUE COLMAJIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYyalMil, yMEThb CMSr4aTh KOH(IMKTBI U BECTH
IIEPETOBOPBI;

BJIa/IETh PA3JIUYHBIMU CIlocOOaMM OOIIEHUS M B3aUMOJAEWUCTBUS, IOHUMATh HAMEPEHUs IPYrHxX
Jqroied, TPOSBIATh  YBAXKUTEIbHOE OTHOLIEHWE K COOECeIHUKY M B KOPPEKTHOH ¢opme
(GbopMyIHUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIXCPE/CTB.
CoBMecTHasi 1eSITeIbHOCTh:

MOHMMAaTh U UCIOJIb30BATh MPEUMYILECTBA KOMAHTHON U MHIUBUAYaTIbHON pabOTHINIPU PELICHUN
Ouonoruueckod MpoOsemMbl, OOOCHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUs TpPYHHOBBIX (opM
B3aMMO/ICICTBUS NIPU PELICHUN yueOHO 3a1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUM ¢ yuy€ToM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM KaKJI0TO WIEHA KOJUIEKTHBA,

MPUHUMATD LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATH JEHCTBUS 110
€€ JOCTM)KEHHUIO: COCTAaBJIATH IUIAH JEMCTBHUH, paclpenessiTh poJId C y4ETOM MHEHHMHM Y4YaCTHUKOB,
00cyXJ1aTh pe3yibTaThl COBMECTHOU paboTHI;

OLIEHUBATh KayeCTBO CBOETO BKJAJa M KaXJOTO yYaCTHHKAa KOMAaH[Ibl B OOLIMI pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh WUAEH C INO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE IOBEJIEHUE B PA3IUYHBIX CUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHe, OBITh MHUITHATUBHBIM.

PerynsiTuBHbIe YHUBepCaJbHbIe y4eOHbIE [1eiiCTBUA
Camoopranusanus:
UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS ISl BBISIBICHUS MPOOJEM U UX PEIICHUSB )KU3HEHHBIX



U YYeOHBIX CUTYAIHIX;

BBIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWH IEJNEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOWX
JNEHCTBUSAX M TOCTYNKax IO OTHOMICHWIO K JKMBOM NpPUPOAE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATENBHYIO JACSITEIbHOCTD, BBISBIATH MPOOIEMbI, CTABUTh
U (opMynHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BATEILHOM JICSATEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBIISITh IUIAH peIIeHHs NpoOJeMbl ¢ y4€TOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M IPEAIIOYTEHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

pacHMpsTh paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX TPEANIOYTEHHIA;

JeNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH3A PEIICHHE;

OLICHUBATh NPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOW 3PYAMLIMU B Pa3HBIX 00JacTAX
3HAHMH, MOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBBI B JEATEILHOCTb, OLCHHBAThH
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM;

BJIAJICTh HAaBBIKAMU IO3HABATEIbHOW pedIeKcHu Kak OCO3HAaHHs COBEPILACMBIX ACHCTBHU U
MBICIIUTENIBHBIX TPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHMMU, HCIIOJIB30BAaTh MPUEMBI peQIIEKCUU s
OLICHKH CUTYalluH, BEIOOPA BEPHOTO PELICHNUS;

YMETh OIICHWBATh PUCKUA U CBOCBPEMEHHO NMPUHUMATH PEIICHHS 0 MX CHIKEHUIO; TIPUHUMATh

MOTHBBI M @pT'yMEHTBI JPYTHX IPH aHATU3E PE3yIbTaTOB JEATEILHOCTH.

IIpunsTHe cedst U APyrux:

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKHU U JIOCTOWHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IPH aHAJIM3€ Pe3yIbTaTOB NS TeIbHOCTH;IPHU3HABATD

CBOE IPaBO U MPaBO JIPYTrUX HA OUIHOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIUH APYTOrO YEIOBEKa.

HNPEIAMETHBIE PE3YJBTATHBI
[Ipenmetnble pe3ynbTaThl ocBoeHMs mporpammbl COO mno Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT cnenuduueckue st yueOHoro npeamera «buonorus» HaydyHble 3HaHUS,  YMEHUS WU
CIIOCOOBI JeUCTBUI o OCBOEHHUIO, UHTEpIpeTalii U NpeoOdpa3oBaHUI0 3HAHWM, BUIBI
NESATENIbHOCTH MO IMOJIyYEHUI0O HOBOTO 3HAaHUS W MPUMEHEHHWIO 3HAHUN B Pa3IMUHBIX y4e€OHBIX
CUTyallUsX, a TaKXKe B pealibHbIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme
IpeIMETHBIE PE3yJIbTaThl IPEICTABICHBI 110 T0/1aM 00y4YEeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUs yueOHOTo npeamera «bruomorus» B 10 kiaacce
JIOJIKHBI OTPAKaTh!

c(OpPMUPOBAHHOCTh 3HAaHMM O MecTeé M pojau OWOJIOTMM B CHCTEME HAyyHOTO 3HAHUS
€CTeCTBEHHBIX HAayK, B ()OPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa H
HAyYHOTO MHPOBO33pPEHHS, O BKJIA/€ POCCUNUCKHUX U 3apyOexHBIX y4EHBIX- OMOJIOrOB B  pa3BUTHE
O6uonornu, (QYHKIMOHAIBHOM TI'PaMOTHOCTM YEJIOBEKa ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMUHOB W TOHSATHI: *U3Hb, KIETKa,
opranusM, Merabosn3M (0OMEH BeleCTB M IpeBpallleHHue SHEpPruu), roMeocTa3 (CaMOoperyssius),
YpOBHEBasi OpraHU3alus KUBBIX CUCTEM, CAMOBOCIIPOM3BECHHE (PENPOAYKIIHs), HACIEACTBEHHOCTb,
MU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3naraTb OWOJIOTMYECKHE TeopuH (KJIETOYHAas, XPOMOCOMHAsl, MyTallMOHHa,
[EHTpaJIbHas JIorMa MOJIEKYJISIpHOM Ouoiorun), 3akonsl (I. Mennens,



T. Moprana, H.J. BaBunoBa) u yueHus (0 HeHTpaxX MHOTrooOpasusi U MPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii H.M. BaBuiioBa), ompenensiTe TpaHHUIBI MX MPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BIAQJETh METOJaMH HAY4YHOTO TII0O3HAHUS B OHOJOTHH: HAOIIOJCHHEH ONHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHHM, OpraHu3alus 1 MpoBeieHne OUOJIOrHYECKOro 3KCIepuMEHTa,
BBIJIBIDKEHUE THITIOTE3bI, BBISBICHUE 3aBHCUMOCTH MEXIY HCCICAYEMbIMH BEIMYUHAMH, OOBSICHCHHE
MOJIyUEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TIIOHSATUH, TEOpUH U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUH ITOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNIATh CYIIECTBEHHbIE TMPU3HAKK BHUPYCOB, KIETOK MPOKAPUOTH IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
MpEeBpaIeHHs] SHEPTUH B KJIIETKE, (POTOCHHTE3a, MIIACTUYECKOTO U JHEPreTHYeckoro  oOMeHa,
XEMOCHHTE3A, MUTO3a, MEH03a, OIUIOJAOTBOPEHUS, PA3MHOKEHUS, UHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTCHE3);

YMEHHUE TMPHUMEHATH IIOJyYE€HHbIC 3HAHUSA /s OOBSCHEHHS OMOJIOTMYECKUX TIPOLECCOB H
SBIICHUM, JJISl TPUHSATUS NMPAKTUYECKUX PEIICHWH B TMOBCEIHEBHOM >KM3HU C Lieibl0 oOecredeHus
0€30IacHOCTH CBOETO 37I0POBBSI M 3[I0POBBSl OKPYXKAIOIIMX JIFOCH, COOIIOJJCHUS HOPM T'PaMOTHOTO
MOBE/ICHUA B OKpYXKalolllell NPUPOIHON cpele, MOHUMaHUE HEOOXOAMMOCTH HCIOIb30BAHUS
JOCTUKEHUI COBPEMEHHOM OMOJIOIMH U OMOTEXHOIOTHH 1711 palliOHAILHOTO IPUPOAOIIOJIb30BAHNUS;

YMEHHE pellaTh dJIEMEHTapHbIE TeHETUYECKUE 3aJayi Ha MOHO- U JTUTHOPHUIHOE CKPEIUBaHUE,
CLICIUIEHHOE HAacleJ0BaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOIO CKpPELIMBAHUS AJIs MpeICcKa3aHUs
HACJIEIOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJHATH Ja00paTOpHBIC U MPAKTHUECKHE pabOTHI, COONIIOIATh MPaBHIIa MPH paboTe C
yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPHUTUYECKH OICHWBAaTh M HMHTEPIPETUPOBATh HMH(OPMAIMIO OHOIOTHYIECKOTO
CoOJIep>KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUSI 3 PA3IMYHBIX UCTOUHUKOB (CPEICTBA MACCOBOU
uH(pOpMalli1, HayYHO-TIONYJISIPHbIE MAaT€pHalIbl), STUYECKUE ACIIEKThHl COBPEMEHHBIX HCCIIEIOBaHUM B
OHOJOTuM, METUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE TMChbMEHHBIC M YCTHBIC COOOIICHHS, 0000IIast OMOIOTHIECKYIO
nH(}OPMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenMeTHble  pe3ynbTaThl  OCBOEHHMS  yueOHoro mpeamera  «buonorus» B 11 kiacce
JTIOJDKHBI OTPaXaTh:

chOpMUPOBAHHOCTh 3HAHUH O MecTeé M pOJAu OWONOTMH B CHCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpA H
HAyYHOTO MHPOBO33PEHUS, O BKJIQ/€ POCCUUCKHUX U 3apyOekHBIX y4€HBIX- OMOJIOTOB B  pa3BUTHE
Oouosiornu, (QYHKIMOHATHHOW TPAMOTHOCTH YeJIOBEKa ISl pEIIeHUs KU3HECHHBIX 3a]1a4;

YMEHHE PAaCKphIBaTh COJAEp)KaHHE OWOJOTMYECKUX TEPMHHOB WM TOHSTHUIA: BUJ, MOMYISALHUSA,
reHO(OH/I, IBOIIONHUSA, IBWKYIIUE CUIBI ((PaKTOpPHI) BOJIOIMH, MPUCITIOCOOIEHHOCTH OPraHU3MOB,
BUJI000pa3oBaHue, IKOIOTHYEeCKUEe (aKTOPbI, IKOCUCTEMA, MPOMYIICHTHI, KOHCYMEHTBI, PEIyLIECHTHI,
LeMNU MTUTaHUs, SKOJIOTUYECKas MUpaMuia, OuoreoreHos3, ouocdepa;

yYMEHHE U3Jlarath OMOJOTHYecKre Teopuu (dBononronHas Teopust Y. JlapBuHa, CHHTeTUYECKas
TEOPHsI SBOJIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsimeBorocxoyctesa K.M. boapa, udepemoBanus
TJIaBHBIX HampaBieHuidi u mnyred oBomoruun A.H. CeeprioBa, ydenus o Ouocdepe B.U.
BepHasckoro), onpenensTe TpaHUIIbl UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHE BJIaJeTh METOJaMH HAay4YHOTO TIO3HAHUS B OHOJOTHUHU: HAOIIOJIEHUEH OMHMCAHUE
KUBBIX CHCTEM, MPOIIECCOB M SIBICHHI, OPTaHU3AIMs U TTPOBEJACHUE OMOTOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKEHUE THITOTE3bI, BBISABICHUE 3aBUCHUMOCTH MEXY HCCIEAYEMbIMH BEIMYUHAMH, OOBSICHEHHE
MOJIYYCHHBIX PE3yJbTaTOB, HMCIOJIb30BAaHHBIX HAyYHBIX TOHSTHH, TEOPHUH MW 3aKOHOB, yMEHHUE
JienaTh BBIBOJABI HA OCHOBAaHUU IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE TPU3HAKKH CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJISIIIAMA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OIEHO30B M YKOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOTO0  OTOOpa, BHI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHUCTBUSI JKOJOTHYECKHX (PAKTOPOB Ha OpPraHU3MEI, MepeHoca
BEIIIECTB M TOTOKAa JHEPTUU B JKOCHCTEMaxX, aHTPOIOTCHHBIX HM3MEHEHHWH B JKOCHCTEMaX CBOEH
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MECTHOCTH, KPyrOBOPOTa BEIIECTB MOMOT€OXUMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHE MPUMEHATh MOJIYYCHHbIE 3HAHUS I OOBSCHEHHS OWOJIOTMYECKUX TMPOLIECCOB H
SBJICHUM, JJIsl TMPUHATHS TMPAKTHYECKUX PEHICHUH B IMOBCETHEBHOM JKU3HU C LIENbIO 0OecreueHHs
0€30MacHOCTH CBOETO 37I0POBbSI M 3[I0POBbsI OKPYKAIOLIUX JIIOJCH, COOMIOIEHUSI HOPM TPaMOTHOTO
NOBEJCHUS B OKpYKaloUled MNpUPOJHON cpene, MOHUMAaHME HEOOXOIUMOCTH HCIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOM OUOJIOrUH JUISIPAllMOHATILHOTO MTPUPOAOIOIB30BaAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbIe OMOJIOTUYECKHE 3a7au, COCTABIIATh CXEMbI IIEPEHOCa BEIIECTB
Y DHEPIUH B SKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHUE BBINIOJHATH JIA0OPATOPHBIEC U MPAaKTUYECKHe paboThl, cCOOII0AAThH MpaBUia Ipu padorte ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0BaHHEM;

YMEHUE KPUTUYECKH OICHWBATh M HHTEPHPETHPOBATh HHEPOPMAIHIO OHOJOTHYECKOTO
CoJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIEC 3HAHUS U3 PA3IMYHBIX UCTOUHUKOB (CPEICTBA MACCOBOU
uHpOpMaLlMK, HAYYHO-TIOMYJISIPHBIE MaTepHuaibl), paccMaTpUBaTh TIJI00ANBHBIE HKOJIOTHYECKUE
po06IJIeMbl COBPEMEHHOCTH, POPMHUPOBATHIIO OTHOIICHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TUCHMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOJIOTHYECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHSATUIHBIN anmapat OHMOJI0THH

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosiorusi Kak HaykKa

buonorus kak Hayka. CBs3b OHOJOTMM C OOLIECTBEHHBIMHU, TEXHUUYECKUMHUHU APYTUMU
€CTCCTBCHHBIMU Haykamu, (uiocopuedd, 3TUKOW, OSCTETUKOM © mpaBoM. Pombs Ouosiornn B
dbopMUpPOBaHUN COBPEMEHHOM Hay4HOUH KapTHHBI MUpa. CrucTtema OMOIOrHYeCKUX HAYK.

Metoapl 1O3HaHUS KUBOM HpHUponabl (HAOMIOJEHUE, IKCIEPUMEHT, ONUCaHHE, U3MEpEHHE,
KJaccu(uKalus, MOIeTUPOBaHUE, CTaTUCTHUECKas 00paboTKa TaHHBIX).
Hemoncmpayuu:

Ilopmpemuwi: Y. [lapBun, I'. Mennens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuysl u cxemvi: «MeTObI TO3HAHUS )KUBOW PUPOBD.
Jlabopamopuvie u npakmuueckue padoomoi:

[Ipaktnueckass pabora Ne 1. «Mcrnonb3oBaHWe pa3IMYHBIX METOJOB NpPU HU3YUYEHHUH
OMOJIOTUYECKUX OOBEKTOBY.
Tema 2. ’KuBble cucTeMBbI M X OPraHU3aALMA

JXussle cuctemsl (OMocucTeMbl) Kak MpeaMeT u3ydeHus: ouonoruu. OTindne KUBBIX CUCTEM OT
HEOPraHWYECKOW TPUPOIBI.

CBoiicTBa OmocucTeM M MX pazHooOpa3ue. YPOBHU OpraHM3allid OMOCHUCTEM: MOJIEKYJISPHBIH,

KJICTOUHEBIH, TKAHEBBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUAOBOM, 9KOCHUCTECMHBIN
(OmoreoneHOTHYECKUIT), OMOCHEPHBIH.
Hemoncmpayuu:

Tabnuyer u cxemvl: «OCHOBHbIE IPU3HAKH JKU3HU», «Y POBHU OpraHU3aIMU KUBOUIPUPOIBD.

Obopyoosanue: moaenb modekyinsl JJTHK.
Tema 3. XuMHuecKHuii cOCTaB U CTPOEHHE KJIETKH

XVMHUYECKUH C€OCTAaB KJIETKH. XUMHYECKHE D3JEMEHTHI: MAaKpPO3JIEMEHTHI, MUKPOIJIEMEHTHI.
Bona 1 MuHepalibHbIE BELIECTBA.

@DyHKIIUHN BOJIbI 1 MUHEpAJIbHBIX BEIIECTB B KieTke. [loanepxkanne ocMoTH4YecKorodananca.

benku. CocraB u crpoeHue OeiakoB. AMHUHOKHCIOTHI — MOHOMepHI OenkoB. HezameHumblie u
3aMEHUMBbIE AMUHOKHCIOTBI. AMHHOKUCIOTHBII COCTaB. YPOBHU CTPYKTYPHI O€IKOBOH MOJIEKYIIBI
(mepBuYHas, BTOpUYHAs, TPETHUYHAs] W YETBEPTHUYHAs CTPYKTypa). XMUMHUECKHE CBOMICTBa OEIIKOB.
Buonornyeckue pyHKInuN OEIKOB.

®epMeHThl — Ouojormyeckue KaranuzaTopsl. CTpoeHue QepMeHTa: aKTHUBHBIM UEHTP,
cyocrparHas crnenudpuunocts. Kodpepmentsl. Buramunsl. OTinunst GpepMEeHTOB OT HEOPraHMYECKHX
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KaTaJIu3aTOpOB.

VYrneBonpl: MOHOcaxapuabl (TJIOKO3a, pubo3a W Je30Kcupu003a), aucaxapuibl (caxaposa,
JIAKTO03a) U MOoJIcaxapuapl (KpaxMmal, TIIMKOTeH, [eJUTi0103a). buonorndeckue GpyHKIUN yrieBoI0B.

Jlunuaer: Tpuraunepuabl, gochonunuasl, crepouasl. ['napodunbHO-THAPOPOOHBIE CBOMCTBA.
Buonornueckue ¢yHkuuu aunuaoB. CpaBHEHUE YITIEBOJOB, OCTKOB M JUMHJIOB KaK HCTOYHUKOB
SHEPIUH.

Hyxneunnossie xucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pyakuuu [JHK. Ctpoenue n dpynkunu PHK. Buast PHK. AT®: ctpoenue u GyHkmum.

[urtonmorus — Hayka o kieTke. Knerounas Teopusi — mpuMep B3auMOJCHCTBUS HIEH U (aKTOB B
Hay4YHOM I[TO3HAHUHU. METOIbl U3yUEHUs KIETKU.

Knerka kak 1menmoctHas jxuBas cucrema. OOmme MpHU3HAKH KIETOK: 3aMKHYTas Hapy>KHas
memOpana, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oelka.

Tumbl  KJIETOK:  dyKapHOTHYeCKass W mpokapuoThueckas. (OcoOEHHOCTH  CTPOCHHUS
MpOKaproTHYeCKOr KJeTku. Kiterounas creHka Oaktepuil. CTpOeHHE SYKaPUOTHYECCKOW KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHas CTEHKa, TJIMKOKAINKC, UX (YHKIUU.
[Tna3maTudeckas wmemOpaHa, e€ coiictBa u (¢yHkuuu. [luTomnasma um e€ opraHounbl.
OpnnomeMOpannbie opraHouasl kietku: OIIC, ammapat [onpmku, nmusocomsbl. IlomyaBToHOMHBIE
OpraHou/bl KIIETKU: MHUTOXOHIpUH, IiacTuiel. [IpoucxoxneHne MUTOXOHAPUM M IutacTul. Bumbl
wiactug. HemeMOpaHHbIe OpraHOUIBI KIETKH: pUOOCOMBI, KIETOYHBIM LIEHTP, [IEHTPUOIHU, PECHUYKH,
KIyTUKU. OYHKIIMMOPraHOUAOB KJIETKU. BKiroueHus.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue sijpa: saepHas o000JI0ouKa, KapHoIllia3Mma,
XPOMAaTHH, SJIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KJIETKE.

Hemoncmpayuu:

Ilopmpemui: A. Jlesenryk, P. I'yk, T. lllBann, M. Illneiinen, P. Bupxos,/[x. Yorcon, ©.
Kpuk, M. Yunkunce, P. ®panximn, K.M. bap.

Jluacpammul: «PacupenesieHne XUMHUYECKUX 3JEMEHTOB B HEXUBOH MpPUPOIEY,
«Pacnipenenenne XuMUYECKUX 3JIEMEHTOB B )KHUBOW IPUPOJIEN.

Tabnuyer  u cxemvi:  «llepuoanueckas TabaMIma  XUMHYECKHX JJIEMEHTOBY,

«CTtpoeHne MoJeKysbl Boab», «buocunTe3 Oenka», «CTpoeHHE MOJEKYJbl OenaKay,

«Ctpoenue pepmenta», «Hyknennossle kucnotsl. JJHK», «Ctpoenne monekynst ATO,

«CTpoeHHe >YKapUOTHYECKON KIETKn», «CTpoeHue >KUBOTHOU KieTKn», «CTpoeHHE pacTHTEIbHOU

KIeTKn», «CTpoeHHEe IPOKapUOTHYECKON KIEeTKH», «CTpoeHue sapa KIETKH», «YTIIEBOABI,
«JInmmaeny.

Obopyoosanue: CBETOBOM MMKpPOCKOI, O00OpylOBaHHE [Uld MpOBeACHUs HaOIroAeHui,
U3MEpEHHI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX,)KUBOTHBIX U OaKT€pHAJIbHBIX KIIETOK.

Jlabopamopuvie u npakmuueckue padomol:

JIaGoparopHas padora Ne 1. «M3ydyeHne KaTaauTUYECKON aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMUJIa3bl WIHM KaTaaas3bl)y.

JIaGoparophas pabota Ne 2. «/3yueHue CTpoeHUs KJIETOK PAaCTeHUH, )KUBOTHBIX M OakTepuid o
MHUKPOCKOTIOM Ha TOTOBBIX MHKPOIIPETapaTax U UX OMUCAHUE).
Tema 4. ’KuzHeaesTeJbHOCTh KJIETKH

O6men  BemiecTB, WJIM  METa0OJIU3M. Accummisinus  (TulacTU4eckuii  oOMeH) u
JUCCUMMIIALIUS (SHEpreTHYecknii oOMeH) — JIBE€ CTOPOHBI €JMHOro Mpolecca Merabonusma. Poib
3aKOHOB COXPaHEHHsI BEIIECTB ¥ SHEPTHH B MOHUMaHUH MeTaboIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPoHBIH U rerepoTpodHbId. Ponb depmeHToB B 0OMeHe
BEIIECTB U MPEBPAIEHIH SHEPTHH B KIIETKE.

®otocunte3. CperoBas u TeMHoBasg (a3bl (oTtocuHTe3a. Peakuumm  ¢doTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a MJIs KU3HH Ha 3emiie. BiusHue ycioBuid
cpeapl Ha (OTOCHHTE3 U CIOCOObI TOBBIMIEHHS €ro MPOAYKTUBHOCTHY KYJIBTYpPHBIX PACTEHHIMA.

XeMocuHTe3. XeMOCHHTEe3Upyrolue 6akTeprn. 3HaUeHHe XeMOCHUHTE3a IS )KU3HUHA 3eMJle.
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OHepreTu4ecKuil oOMeH B KJIETKE. Pacmenuienune BELIECTB, BBIJICJICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTambl dHepreTudeckoro ooMena. Inukonus. bpoxkenue u ero
Buabl. KucnopogHoe okucnenuwe, wid KieTodyHoe apixanue. OxucnutensHoe ¢ochopunupoBaHue.
D¢ hEeKTUBHOCTh YJHEPTETUISCKOTO OOMEHa.

Peakiun matpuunoro cunresa. ['enernueckas nnpopmanus u JJHK. Peanuzanus reneruueckoit
nHpopmanuu B KieTke. [ eHeTHYeCKUid KOJ M €ro CBOWMCTBA. TPaHCKPUIIIUS — MATPUYHBIA CHHTE3
PHK. Tpancnsmuss — OuocuHTe3 Oenka. Drtambl TpaHchasuuu. KomupoBaHue amMHHOKHCIOT. Poib
pubocoM B OMOCHHTE3E OelIKa.

Hexnerounsie ¢opmbl  xu3HM —  BuUpychl.  Mcropuss — otkpwitust  Bupycos (/1.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS M JKU3HEHHOTO ITMKIA BUPYCOB. baktepmodaru. bonesnu
pacTeHHi, >KUBOTHBIX M 4EJOBEKa, BBI3bIBAEMbIC BUpycaMH. Bupyc uMMyHoOne(pHUIMTa 4YeIOBeKa
(BUY) — Bozoymurens CIIM[{a. OOpatHas TpaHCKpHMIHs, peBepTa3a ¥ wHTerpasa. IIpodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JICBaHUH.

Hemoncmpayuu:

Iopmpemui: H.K. Konbuos, .. UBanosckuii, K.A. Tumupsizes.

Tabnuywt u cxemvl. «Tunel  TUTAHUSAY, «MeTtabonu3m, «MUTOXOHAPUA,
«OHEepreTUIecKuit o0OMeHY, «XJopornIacT, «DOTOCUHTE3Y, «CtpoeHue JIHK»,
«Ctpoenne u ¢yHKIMOHUpOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTHYecKud Koy,
«Bupyce»,  «baktepuodarmy, «Ctpoenne M Ku3HeHHbIM  1uka Bupyca  CIIW/a,
Oaktepuodaran, «Permmukamus JTHK.

Obopyoosanue: MO/JIEJIN-AIITUIN KA N «Y nBoeHue JHK wu  Tpanckpunmus»,

«buocunres 6enka», «CTpoeHue KIeTkn», Mozenb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M MHAUBHIYAJIbHOE PAa3BUTHE OPTaHU3MOB

Knerounelii 1uKI, WIM JKU3HEHHBIM wnuki kietku. WMHreppaza u  mwuros3. Ilponeccsl,
nporekaromue B uHTepdasze. Permkamuss — peakuus wmarpuyHoro cuHte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuOTHUIL. JIUTUIOWIHBIN U TalUIOWIHBIN XPOMOCOMHBIE HAOOPBI.
XpomaTtuasl. Llutonornyeckne OCHOBBI Pa3MHOKEHHSI MMHANBUIYaIbHOTIO PA3BUTHS OPraHU3MOB.

Henenne kietku — muto3. Cramum muto3za. [Iporeccrl, mMpoucxoasimue Ha pa3HbIX CTaJIUIX
MUTO3a. bromornueckuii cMbIc MUTO3a.

[Tporpammupyemasi ruGensb KIETKA — alonTo3.

@opMBl pa3MHOKEHHUSI OPraHU3MOB: Oecroysioe M TMoJoBoe. Buapl 0ecrnonoro pa3MHOKEHUS:
JIEJIEHWE HaJABOE, IIOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIHOpPOOOpa3OBaHME, BEreTaTUBHOE
pa3MHO)KeHue. IcKyccTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €10 3HAYEHUE /JIs CETIEKIINH.

[TonoBoe pazMHOK€EHUE, €0 OTINYHUS OT OECIOJIOTO.

Meiioz. Ctaguun meiiosa. [Ipoueccel, npoucxonasdmue Ha cTaausx meio3a. [loBenenne xpomocom
B Mero3e. KpoccnHrosep. bruosornueckuil CMbICII M 3HAYEHHUE MeWo3a.

I'amerorenes — mporiecc 00pa3oBaHUS TOJOBBIX KJIETOK Y JKHBOTHBIX. [loNOBBIE 3Keme3b:
CeMeHHUKH W simuHuKU. OOpa3oBaHWE M Pa3BUTHE IOJOBBIX KJIETOK — TameT (CIepMaTo30u,
SHIIeKIIeTKa) — crepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHUS SUIEKIETOK U CIIepMaTO30UIOB.
OmnogorBopenue. [lapreHorenes.

WunuBuayansHoe paszButue (OHTOreHe3). OMOpHOHANbHOE pazBUTHE (IMOpHOreHe3). DTarlbl
AMOPHOHAIILHOTO Pa3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX: IPOOJICHUE, TacTPyJsAlMs, OpPTraHOTeHE3.
[TocToMOproOHAIEHOE paszButue. TUNBI MOCTIMOPHOHATHHOTO PA3BUTHS: MPSAMOE, HEMPsIMOe
(mnumHOYHOE). BrnmsHWe cpempl HA pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE BBI3BIBATH
BPOX/JIEHHBIE YPOJCTBA.

Poct u pasButne pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHHS: CTPOCHUE CEMEHM, CTaJuu
pa3BUTHSL.

Hemoncmpayuu:

Tabnuywt u cxemvi: «DPOpPMBI Pa3MHOXKEHUS OPTraHU3MOBY», «JIBOWHOE OMIIOJAOTBOpEHUE Y

[BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUI,
«/lenenue knetku O6aktepuity, «CTpoeHHE OIOBBIX KIETOK», «CTPOSHHE XPOMOCOMBIY,
«Kerounpii nuukiny», «Permmukanua JTHK», «Mutosy, «Meio3y», «IIpsMoe u HenpsiMoe pa3BUTHEY,
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«"aMeTorene3 y MIICKOMUTAIOLIUX U YeT0BeKa», «OCHOBHBIE CTAIUN OHTOTEHE3a.

Obopyoosanue:  MUKPOCKOI,  MHKpompemnapatbl  «CrepMaTo30uabl  MIJICKOTUTAIONIETOY,
«Siuexnerka Miekonuraroiero», «KapuokuHe3 B KJIETKaX KOpEIIKA JIyKay, MAarHUTHAs MOJEIb-
anmukanus «Jlenenne knetkn», moaens JJHK, Mmoaens metadazHoit XpOMOCOMBI.

Jlabopamopuwvie u npakmuyueckue padomal:

Jlaboparopuast pabora Ne 3. «HaOmronenwe MuTO3a B KIIETKaX KOHUYMKA KOpEIIKAa JIyKa Ha
FOTOBBIX MUKPOIPENapaTax».

Jlaboparopuass pabora Ne 4. «V3ydeHWe CTPOCHHSI TIOJNOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciecTBEHHOCTh M MK3MEHYHBOCTH OPraHU3MOB

IIpeamer w 3amaum reHetuku. HMcropust pa3BuTHUs TeHETHKU. Ponb nurTonoruu u
SMOPHOJIOTHN B CTAaHOBJICHWM TECHETHKH. BKJan pOCCHICKMX W 3apyOeKHBIX YUYEHBIX B pa3BUTHE
FeHeTUKU. Meronbl  reHeTHKH  (TUOPUIONOTUYECKHH,  LUTOT€HETHYECKHM,  MOJEKYISIpHO-
reHeTuyecknil). OCHOBHbBIE TE€HETMYECKHE NOHATHA. ['eHeThueckas CHUMBOJIMKA, HCIOJIb3yeMasl B
CXeMmax CKpellUBaHUil.

3aKOHOMEPHOCTH HAaclIeJJOBaHUs MPU3HAKOB, ycTaHOBIeHHbIe I'. MenaeneM. MonoruOpuanoe
CKpelllMBaHHEe. 3aKOH €IWHO0-00pa3usi TMOpUAOB MepBOro mnokojeHus. [IpaBuio AOMUHUPOBAHUS.
3aKOH paclleIUIeHUs IPU3HAKOB. [ nnores3a unctorel ramet. [lonHoe 1 HEMONIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpelIuBaHUE. 3aKOH  HE3aBUCHUMOIO  HAcCJEeAOBaHUS  MPU3HAKOB.
[{uToreHeTMUYEeCKUE OCHOBBI JUTHOPUAHOIO  CKPELIUMBAaHUSA. AHAJIM3UPYIOLIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIMBAHUS AJIsl OTIPEACTICHUSI TeHOTHIIA OCOOH.

CuemuienHoe HacienoBanue npusHakoB. Pabora T. Moprana no cuernjeHHOMY HAaclIeJOBaHUIO
reHoB. HapylieHue cuenseHus reHoB B pe3yJbTaTe KpOCCUHTOBEpa.

XPpOMOCOMHasi TEOPHsI HACIEICTBEHHOCTHU. | 'eHeTH4eCKue KapThl.

I'enetnka mnona. XpoMOCOMHOE ompenesneHue Imona. AyTOCOMbl U IOJOBBIE XPOMOCOMBI.
['omorameTHble ¥ reTeporaMeTHble opranu3Mbl. HacinenoBanue npru3HaKoB,CLENIIICHHBIX C IOJIOM.

N3menunBoCTh. Buapl M3MEHYMBOCTH: HEHACJEACTBEHHAss M HacieacTBeHHas. Ponb cpeasl B
HEHACJICJICTBEHHOW  M3MEHYMBOCTU.  XAapaKTepUCTHKAa  MOJU(PUKALMOHHOW  HM3MEHYUBOCTH.
Bapuanuuonsbslii psin M BapuanuoHHass Kpuas. Hopma peaknuum npusHaka. KonmuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U X HOpMa peakiinu. CBOMCTBaMOAN(PUKALMOHHON U3MEHYMBOCTH.

HacnencrBenHast, niaM reHOTUNHMYECKast, U3MEHYMBOCTh. KoMOMHAaTHBHAsE U3MEHYMBOCTh. Meiio3
U TIOJIOBOM MpPOLECC — OCHOBa KOMOMHATHBHOM HW3MEHYMBOCTU. MyTallMOHHAsT W3MEHYHUBOCTb.
Knaccugukanus Myrtanuii: reHHble, XpOMOCOMHBIE, T€HOMHBbIE. YacToTa M HpPUYMHBI MYTaIUil.
MyrtarenHsie (pakToppl. 3aKOH TOMOJIOTMYECKUX pSAJOB B HacleACTBEHHOM u3MmeHuuBoctu H.U.
Basunosa.

BHesiepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTD.

I'enernka wuyenoBeka. Kapuorun 4yenoBexka. OCHOBHBIE METOABI TE€HETUKM YEJIOBEKa:
TCHCAIOTUYCCKHI, OJIM3HEIIOBEIN, IUTOrCHETHYCCKHI, OMOXUMHYECCKUH, MOJIEKYISIPHO-
reHeTuuecknii. COBpPEMEHHOE  ONpEICIIEHWE TEHOTHUIIA:  IIOJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEeHOTUIIMPOBaHKE, B TOM uucie ¢ nomouibto [1I[P-ananu3za. HacnencreenHsie 3a001eBaHus YeI0BeKa:
reHHble O0o0Nie3HH, OOJIE3HM C HACJIEIACTBEHHOW NpPEeApacloNokKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue U renepaTiuBHble MyTali. CTBoIOBbIe KiIeTKU. [IpuHIMIIBI 310poBOro 00pa3a *KHU3HHU,
JUAarHOCTUKH, TPO(UIAKTUKM W JIEYCHUs TEeHETHYecKuX Oomne3Hei. Menuko-reHeTnyeckoe
KOHCYJIbTUPOBaHUE. 3HAUEHUE MEIUIIMHCKON T€HETUKU B MPEAOTBPAILIEHUH U JICUEHUH F€HEeTHUECKUX
3a00JIeBaHUI YeTIOBEKA.

Hemoncmpayuu:

Ilopmpemur: T'. Mengens, T. Mopran, I'. ne ®puz, C.C. Yersepukon, H.B. Tumodees-
Pecosckuii, H.J1. Bapumos.

Tabnuyer u cxemvi: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 LIUTOIC€HETHYECKasi OCHOBaY», «3aKOH
paclleruieHdsT U €ero IUTOreHeTHYecKas OCHOBa», «3aKkOH YHCTOTHI Tamer», «JlurubpuaHoe
ckpeuBanue»,  «lluTojmoruueckue  OCHOBBI ~ JAWTHOPUIHOIO  CKpemmBaHus»,  «Meio3y,
«B3anMozelicTBrUe ajuIeNbHBIX T€HOBY, «l'€éHeTHUecKHe KapThl PAacTeHH, KHUBOTHBIX U YEJIOBEKay,
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«"eHeruka nona», «3aKOHOMEPHOCTU HAClIEIOBAaHUs, CLIETNIEHHOTO C ToJioM», «KapuoTtumnsl yenoBeka
U )KMBOTHBIX», «Buabl n3MeHunBOCTHY, «MoaudukamoHHas U3MEHUNBOCThY, «HacnenoBanue pesyc-
dakropay, «I'eHeTuKa rpym KpoBu», «MyTallmOHHAST U3MEHUYUBOCTH.

Obopydosanue:  Mojenu-amuIiuKaun  «MOHOTHOpUIAHOE  CKPEUIMBAHUE,

«Henonnoe gomuHUpoBanue», «Iurudpuanoe ckpemmubanuey, «llepekpéct xpoMocom», MUKPOCKOIT
u Mukponpenapar «Jposoduia» (Hopma, MyTanuu (GOpMbl KpPbUILEB U OKPACcKH Teja), repdapuit
«I"'opox mOCeBHOW.

Jlabopamopuwvie u npakmuyueckue padomal:

JlaboparopHas pabora Ne 5. «U3ydueHue  pe3yabTaTOB  MOHOTHOPHUIHOTO u
JUTHOPHUIHOTO CKpEUIMBaHUs Y Ip030(UIIbl HA TOTOBBIX MUKPOIIpEnapaTax».

JlaboparopHass ~ pabota Ne 6. «M3yueHue Moau(UKAIMOHHOW H3MEHYMBOCTH,IIOCTPOCHUE
BAPUALIMOHHOTO PsI/1a U BAPUALMOHHON KPUBOI».

JIaGoparopnast padora Ne 7. «AHanu3 MyTanuil y Apo30(duiasl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka M TPOIECC. 3apOXKICHHE CEJIEKIMU W JgomecTukanus. Yuenue H.U.
BaBunoBa o 1eHTpax MPOUCXOXKICHHSI U MHOrooOpa3usi KyJabTypHBIX pacTeHuil. LleHTpsI
MIPOUCXOKICHHS IOMAIITHUX KUBOTHBIX. COpT, TOpOa, IITAMM.

CoBpeMeHHbIE METOJbl CENeKIMU. MacCcoBbIii M HHAWBHUIYaIbHBIH OTOOPHI B CENEKIUU
pacteHuid u KUBOTHBIX. OlleHKa JKcTepbepa. BIM3KOPOICTBEHHOE CKpeIMBaHUE — WHOPHIMHT.
Yucras nunug. CKpemuBaHHe YHCTHIX JHHMNA. ['eTteposuc, wnu rubpuaHas cuna. HepoactBeHHoe
cKkpelnuBanue — aytopuaunr. Otnanéunas rudpuansanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHes u
MOJIyYeHHUE MOJUIIIIONI0B. JIOCTUKEHHUS CENEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss kak oTpacib NpPOW3BOJACTBA. ['e€HHAs WHXKEHEpHUs. OTalbl CO3JAaHUS
pexombunanTHoit JIHK u Tpancrennsix opranusmoB. KierouHnas uH:keHepus.

Kierounsle  KyJBTYpBI. MUKpOKIIOHAIBHOE ~ PAa3MHOXKEHUE  PACTEHHUH. KitonupoBanue
BBICOKOITPOJYKTUBHBIX CEJIbCKOXO35IICTBEHHBIX ~ OPraHU3MOB. OKOJIOTUYECKHE U ITUYECKUE
npo6sieMbl. 'MO — reneTndecku MOAUPUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Iopmpemu:r: H.. BaBunos, .B. Muuypumn, I'.J1. Kapneuenko, M.®. IBaHoB.
Tabnuyst u cxemol: kapta «LIeHTPBI TPOUCXOKACHUS U MHOTOOOPA3US KYIbTYPHBIXPACTEHUI»,

«ITopompl  QOMAmIHUX  KUBOTHBIX», «Copta  KYJIBTYPHBIX pacTeHuin»,
«Otnanénnas rubpuamnszanus», «Padotsl akagemuka M.®. MBanoBay, «[lonummonaus»,
«OOBEKTHI OMOTEXHOJIOTHM, «Knerounsie KYJIbTYpPBI u KJIOHUPOBAHUEY,

«KoHcTpynpoBaHue U IepeHoc reHOB, XPOMOCOM.

Obopydosanue: MYISIKU TII0JI0B U KOPHEIJIOA0B TUKHUX (JOPM U KYJIBTYPHBIXCOPTOB PACTEHUH,
rep6apuii «CenbCKoX03HCTBEHHBIE PACTEHUS.
Jlabopamopnsie u npakmuyueckue pabomal:

Okckypeusi «OCHOBHBIE METOJbl M JIOCTMIKEHUS CEJNEKIMHM pacTeHUH M KUBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIMIO, ITUIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIM YYacTOK, B TEIIMYHOE
XO035ICTBO, Ta0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBosTOIIMOHHASI OHOTOTHS

[Ipennockuikn BO3HUKHOBEHUSI HBOIIOLMOHHON TEOPUU. DBOJIOLMOHHAS TEOPHUS U €€ MECTO B
Ouosoruu. BrvsHue HBOMIONMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U APYTUXHAYK.

CBuzetenbcTBa 2BOMONMH. [laleOHTOIOTHYECKHE: TTOCIEeI0BATEILHOCTh TOSIBJICHUSI BHUJIOB B
MAJICOHTOJOTHYECKON JIETOMHCH, Mepexoanbie (opMbl. bruoreorpaduyeckue: CXOICTBO U pa3auyue
dayH u GI0p MATEPUKOB B OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJCTBA W pa3NUuus SMOPHOHOB pa3HBIX BHUAOB TMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIE, PYJIMMEHTAPHBIE OPTaHbl, aTAaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHW3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
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METa0OJIMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonnonHast Teopust Y. [lapeuna. [Ipennochuiku BOZHUKHOBEHUS JapBHHU3MA. J[BHKyllne
CHJIBI 3BOJNIONMH BUAOB 10 JlapBuHYy (M30BITOYHOE pa3MHOXKEHUE IPH OTrpaHUYEHHOCTHU
pecypcoB, HeomlpeleléHHas W3MEHYMBOCTb, Oopb0Oa 3a CyLIECTBOBAaHHUE, ECTECTBEHHBIN OTOOD).

Cunrernueckass Teopuss sBomoruu (CTD) um €€ OCHOBHBIE IIOJIOKEHUS.

MuxkposBomtonus. [lomyisanusa kak eIMHULA BUAA U DBOTIOLUH.

JBwxkyne cuibl ((pakTOpbl) HBOJIONUHM BUAOB B MpHupoje. MyTalMOHHBIH Iporece H
KOMOMHATUBHAs U3MEHYUBOCTS. [lomysinoHHble BOIHBI U Ipeid reHoB. M30msamust uMurpanus.

EcrectBeHHBII 0TOOp — HanpaBIIAIOUHA (PaKTOp IBOIHOIHHA. POPMBI ECTECTBEHHOT00TOOPA.

ITpucnocoOiaeHHOCTD OpPraHHU3MOB KaKk  pe3yJbpTaT IBOJIIOLIMH. [Tpumepsr
npucnoco0IeHni y oprann3MoB. ApoMop(}o3bl U HIN0-aAATI TAIHH.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHbIE ()OpMBI BUI000pa30BaHUS:
reorpagpuueckoe, IKOJIOTHIECKOE.

Makpo3BosTroLHus. Dopmbl ABOJIIOIUU: dunernyeckas, JMBEPreHTHAs,
KOHBEPreHTHas, mapaienbHas. HeoOpaTuMOoCTh IBOIIOIIHH.

[IpoucxoxneHue OT  HeCHelUaIu3upPOBaHHbBIX MIPEIKOB. [Iporpeccupyromas
crienanu3anus. AJanTUBHAs pagualus.
Hemoncmpayuu:

Hopmpemeur: K. Jlunnen, XK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,3. I'ekkens, O.
Mromep, A.H. CeBepios.

Tabnuywl u cxemvi: «Pa3BuTHE OPraHMYECKOTO MUpPa HA 3emiie», «3apoAbIIIUITO3BOHOYHBIX
AKHUBOTHBIX», «ApxeonTepukc», «DopMbl 60pbOBI 3a CyLIECTBOBAHHEY,

«EcrecTBeHHBI 0TOOP», «MHOroo06pasue copToB pacTeHuil», «MHOroodpasue MmopoaKUBOTHBIX,
«[Tonmynmsanum», «MyTauuoHHas WU3MEHUYUBOCTDY, «Apomopho3bl»,
«Mmunoananrtanun», «O0mmas aerenepanus», «JBmwkymme cuibl BoONUNny, «Kapra-cxema
Mapupyra  IyTEIIECTBHS Y. dapBunar, «boppba  3a  cymiecTBOBaHUEY,
«[IpucrnocobmeHHOCTD OpraHU3MOBY, «["eorpaduueckoe BUJI000pa30BaHue»,
«DKOJIOTMUECKOE BUI000pa30BaAHUE.

ObopyoosaHue: KOIICKIUS HACEKOMBIX C Pa3UYHBIMH THUIIAMU OKpPAaCKH, HAa0Op IUIOJOB U
ceMsiH, koJulekuus «IIpumMepbl 3alIUTHBIX HPUCTIOCOOJIEHUN y >KUBOTHBIX», Mozeinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY», 00bEMHAs MoJienb «CTPOEHHE MOJIOBHOI'O MO3Ta TO3BOHOYHBIX.

buoreorpaguyeckas kapra Mupa, Kouiekuus «DopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U
pacreHuni», wmojenb anmmkanus «llepexkpéct Xpomocom», BiaxHble Ipenaparsl «PasBurhe
HaceKoMoro», «Pa3Burne nArymkm», MUKpoIpenapar
«lpo3oduna» (HopMa, MyTaiuu GOpMbl KpPbUILEB U OKPACKHU TEJIa).

Jlabopamopuvie u npakmuueckue padoomoi:

JlabopaTtopHas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPUIOY.

JlabopatopHass pabora Ne 2. «OmnmcaHue  OPUCHOCOOJIEHHOCTH  OpraHM3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHE KU3HU Ha 3emJie

JloHayuHbIe NIpe/ICTaBICHUS O 3apOK/I€HUU KU3HU. HayduHble runore3sl BOSHUKHOBEHUS KU3HU
Ha 3emiie: aOuoreHe3 M maHcrnepMmusa. XUMHUYecKas dBOJIIOLUSA. AOUMOTEHHBIM CHHTE3 OpraHMYecKHX
BEIIECTB W3 HEOPraHMYeCKUX. OKCIEPUMEHTAIbHOE MOJATBEP)KIECHUE XHUMHYECKONW SBOJIOIHH.
Hauanbnble sTanbsl 6uonornyeckoit 3somonuu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MpOTOKJIEeTKU. [lepBble kieTku M ux HsBomonus. dopMupoBaHue
OCHOBHBIX TPy KUBBIX OPIaHU3MOB.

Pazputne xwm3um Ha 3emie mo spaMm U nepuonaM. Karapxel. Apxeilckasyu mpoTepo30icKast
apel. [Taneo3oiickast apa u e€ mepuoabl: KEMOPUICKUN, OPTIOBUKCKHMA,CUITYPHUICKUH, T€BOHCKUH,
KaAMEHHOYTOJIbHBIN, EpMCKUNA. Me3030icKast 3pa U €€ NepHoIbl: TPUACOBBIN, FOPCKHUNA, MEJIOBOM.
KaiiHo3olickas apa u €€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIN, AaHTPONIOTEHOBBIN. XapaKTEepUCTUKA

KJINMaTa " re0JIOTHYECKUX nponeccoB.  OCHOBHBIE  ATambl BOJIIOLHH

PAaCTUTENHHOTO U )KUBOTHOTO MUpPa. ApoMOp(O3bl y pACTEHUH U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.
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Cucrema OpraHMYECKOro MHUpa Kak OTpaxxeHue 3BOJIOLUU. OCHOBHBIE CHCTEMATHYECKUE
TPYIIBI OPTaHU3MOB.

OBonronUs uenoBeKa.  AHTpomoJiorMs — Kak  Hayka.  Pa3Butue — mpencTaBiIeHHMH O
IIPOMCXOXKICHUN 4eloBeKka. Meroabl n3ydeHusi aHTponoreHeza. CXOACTBa M Pa3jIM4us YEIOBEKa U
KUBOTHBIX. CHCTEMaTHYECKOE II0JIOKEHUE YETIOBEKA.

JBrxyuue cuibl (akTopsl) aHTponorenesa. HacnencTBeHHas M3MEHUMBOCTb U €CTECTBEHHBIN
ot6op. OOmEecTBeHHBINH 00pa3 KU3HU, U3TOTOBJICHUE OPYIUI TPY/ia,MBIIUICHUE, PEYb.

OcCHOBHBIE CTaUU U BETBHU 3BOJIOLUHU YEJIOBEKA: aBCTpaJoNUTEKH, Yenosek ymensiil, Yenosek
npsaMoxoamui, Yenosek HeanaepraiabCkui, HenoBek pazymublil. Haxonku mMCKoOIaeMbIX OCTaTKOB,
BpeMs CyLIECTBOBaHMsI, 00JIaCTh pacpocTpaHeH s, 00bEM roJJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHsL.

UYenoBeueckne packl. OCHOBHBIC OOJNIBIINE pAachl: eBpoleonHas (€Bpa3uiickas), Herpo-
aBCTPAIIOUTHAS (3KBaTOpHUANIBbHAS), MOHTOJIOUAHAS (a3MaTcko-aMepUKaHCKas). Yeprsl
NpUCIOCOOJICHHOCTH TPEACTABUTENCH UYEeNIOBEUYECKUX pac K YCIOBUSM CYIIECTBOBAaHHUA. ENWHCTBO
yesioBevyeckux pac. Kpurtuka pacuszma.

Hemoncmpayuu:

Ilopmpemur: ®@. Pen, JI. Ilactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabauywvl U cxemol: «BO3HUKHOBEHUE ConmHeuHoU CHUCTEMBIY, «PazButne
OpPraHHYECKOTO MUY, «PacturenbHas KIIETKay, «OKuBoTtHas KIIETKa,
«IIpokapuoruyeckas KJIETKa, «CoBpemeHHas CUCTEMa  OPTaHHYeCKOro MHUPay,

«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsHY,

«OCHOBHBIE M€CTa MAJCOHTOJIOIMUYECKHUX HAXOJIOK MPEJKOB COBPEMEHHOI'O YEJIOBEKAY,
«/IpeBneiimue JIOTN, «/peBHue JIIOTN, «IlepBbie COBpEMEHHBIE JIOTN,
«YenoBeueckue pacbl».

Obopyodosanue: mynsixu «IIporcxoxaeHue yenoBekay (OI0CTHI aBCTPaIONUTEKa, MUTEKAHTPOIIA,
HEaHJepTallblla, KPOMAHBOHIIA), CICNKH WM HM300paXEHHUsS KAMEHHBIX OpYIUH MEepBOOBITHOTO
yenoBeKa (KaMHHU-YOIIEepsl, pyousna, ckpebdia), reoxpoHojorudeckas tabiuia, KouteKus «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI».

Jlabopamopusle u npakmuueckue padomoi:

[Mpaktnueckass pabora No 1. «l3ydyeHue wuCKoOmaeMbIXx OCTAaTKOB PACTEHUU U KUBOTHBIX
B KOJUICKLIUSAX».

DKcKypcus «IBOJIOLHUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAayUYHBIMUIIN KpaeBeueCcKu
My3ei).
Tema 3. Opranu3mbl 1 OKpPYKalouias cpeaa

DKOJIOTHS KaK HayKa. 3aJayd M pa3Aelibl SKOJOTUU. MeTo/bl 3KOJIOTHYECKUX HCCIEeI0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAS, Ha3eMHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Okonoruveckne (axtopel. Krnaccudukamus sxomornyeckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE AKOJIOTHYeCKUX (aKTOPOB HAa OPraHU3MBI.

AbuoTtnueckue (pakTopbl: CBET, TeMIeparypa, BiaxHocTb. Poronepuoansm. [Ipucnocobnenus
OpraHU3MOB K JIEUCTBHIO a0MOTHYEeCKUX (pakTOpoB. bronornueckne puTMsl.

buotnueckue ¢dakropsl. Bunbl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPEHIIUS, XUITHHYECTBO,
cum6Ouo3 u ero ¢opwmel. Ilapazutusm, koomepauus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAaHCTBO,
HaXJICOHMUYECTBO). AMEHCANU3M, HelTpanu3M. 3HaueHne OWOTHYECKUX  B3aUMOJCUCTBUU  JUIA
CYILIIECTBOBaHHUSI ~ OPTaHMW3MOBB IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTEPUCTUKHU MOonyaauru. OCHOBHBIE MOKA3aTeIU MOMYJISLUN: YUCICHHOCTD,
IJIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JuHaMuKa YUCICHHOCTH MOMYJISIIUKU 1
€€ peryJsnus.

Hemoncmpayuu:

Ilopmpemoi: A. I'ymbonbar, K.®. Pynse, O. ['ekkens.

Tabnuywr u cxemwvi: kapta «lIpupoansie 30HBI 3emun», «Cpeapl OOMTAHHUS OPraHU3MOBY,
«Dotonepuoauszmy, «l[lomynsuny, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH TOMYISALIUA HHPY30pHH-
Tybenbkny, «[lumessie memm».
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Jlabopamopuvle u npakmuueckue padoomoi:

JlaGopaTopHas padora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHHid
U3 Pa3HbIX MECT OOUTAHUS.

JlaboparopHas padora Ne 4. «BiusHue cBeTa Ha pOCT M Pa3BUTUE YEPEHKOBKOJIEYCay.

[Tpaktuyeckas padota Ne 2. «[loacyér MIOTHOCTH MOMYJISIMA Pa3HBIX BUAOBPACTCHHI.

Tema 4. Coo01ecTBa 4 IK0JI0rHYeCKUE CHCTEMbI

Coo0miecTBo opranu3MoB — OuorieHo3. CTpYKTyphl OMOIICHO3a: BHAOBasi, IPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Buasl-nomunanTel. CBs3u B OMOIIEHO3E.

Dkosoruueckue cuctembl (3kocuctembl). [loHsitme 00 9SKocucTeMe U OHOTEOIICHO3E.
OYHKIMOHATbHbIE KOMIOHEHTBI SKOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTHI, peayueHTsl. Kpyrosopor
BEIIIECTB U MOTOK SHEPTHU B dKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHHU 3KOCUCTEMBI. [luiieBbie
neny U cetd. OCHOBHBIE ITOKA3aTEIN dKOCHCTEMBI: OruomMacca, Im 3 BX3UILLITHEKB ponykius.
DKOJIOTUYEeCKHE MUPaMUIbl: MPOAYKLIUH, YHUCIEHHOCTH, Onomaccel. CBOHCTBA 3KOCHCTEM:
YCTOHYHMBOCTh, CAaMOpEryisnusi, pazsutue. Cykieccus.

[Ipuponnble  3KocHCTEMBI. OJKOCHUCTEMBI 03€p U pEeK. OKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpPONIOT€HHBIE KOCUCTEMBI. ATpO3KOCUCTEMBI. YpOoskocucTeMsl.
buonoruueckoe u X034iCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak (akTop ycTOWUMBOCTH IKocucTeM. CoxpaHeHHe OMOJIOTrHYeCKOTro
pa3zHooOpasus Ha 3emiie.

VYuenue B.W. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U cTpykTypa Omocdepst. Kupoe
BeliecTBO U ero pynkuuu. OcoGeHHocTH OHOchepbl Kak I00ambHOM SKOCUCTeMbl. J[nHamuueckoe
paBHOBecHe U 0OpaTHast CBSA3b B Onocdepe.

KpyroBopoTsI BeriecTB 1 OMOreoXuMHYECKHUE IUKITbI 3JIEMEHTOB (YTIepoa, a30Ta).
3oHanbHOCTH OMOChepbl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuecTBO B Ouocdhepe 3emin. AHTPONOreHHbIE W3MEHEHUs B Ouocdepe.

['moGanpHBIE KOIOTUYECKHE TIPOOIIEMBI.

CocymiectBoBaHue mnpupoasl U uenoBedecTBa. CoxpaHeHue OuopasHOOOpa3usi Kak OCHOBa
ycroitunBocTd Onocdeprl. OCHOBa paIMOHAIBHOTO YIPABJICHUS TPUPOAHBIMH pecypcaMd W HX
ucnonb3oBaHue. JlocTrkeHust OMOJIOTMH U OXpaHa IPUPOIBI.

Hemoncmpayuu:
Ilopmpemui: A JIx. Tencnu, B.H. Cykaués, B.W1. Bepnanckuii.
Tabnuywr u cxemvr:  «llumeBble  nenu», «buoleHo3:  cocTaB U CTPYKTypay,

«[Ipuponusie coobmiectBay, «llenmn nuTaHus», «OKOJOrHYEecKass HUPaAMHUAAN,

«buocepa u yenoBek», «IKocucTEMA MIHUPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOIO Jecay,
«buonieno3 BomoéMayn, «ArpoueHo3», «lIpuMepHbIe aHTPONOreHHbIE BO3JEHCTBUS HAa HPUPOIY»,
«BaxHelmme WCTOYHMKM 3arpsA3HEHUs BO3JyXa M TPYHTOBBIX BOm», «IlouBa — BakHeWmas
cocraBisomas 6uocgeps», «Dakropel aerpananuu nousy, «llapHuKoBBIH 3 dekT», «DakTOpbI
pPaAMOaKTUBHOIO 3arpsizHeHusi Omocdeprl», «OOmas crpykrypa Ouocheprl», «PacmpocTpaHeHue
XKHU3HU B OHocdeper,

«O30HOBBIN 2kpaH Ouochepr», «KpyroBopor yriepona B Ouochepe», «KpyroBopor azora B

IPUPOIE».
ObopynoBanue: wmonaenb-anmIuKanus «Tunudaasle  OMONEHO3B», TepOapuit
«PacturennHbIe COO0O0IIIECTBAY, KOJUIEKIIUHA «buonenosy, «Bpenurenu BaXKHEHIIINX

CEJIbCKOXO03SUCTBEHHBIX KYJIBTYpP», Te€pOapuu U KOJJIEKLIUN PACTEHUN U KUBOTHBIX, IPUHAAJIEKAIINE K
pa3sHbIM DJKOJOTMYECKMM Trpymnmnam ojaHoro Buaa, Kpacnas knura Poccuiickoii ®enepanun,
M300paXKeHMs OXPaHsSEMBbIX BHI0B PaCTEHUI U )KUBOTHBIX.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KonunuectBo OCHOBHBIE BUIBI IEATENHHOCTH
/I pa3zenoB U TeM 4acoB [IporpammHOE cofepKaHue oOyJaromuxcs
y4eOHOro npemera
Tema 1. BuoJsiorus kak Hayka
1.1 | buonorus B cucTeMEHayK 1 Buomorus xak Hayka. CBsi3u OnoJorumc PackprIBaTh conmepkaHie TEPMUHOB U IOHATHI: HAyYHOE
OOIIeCTBCHHBIMH, TEXHHYECKIMH U IPYTHMHU MHpPOBO33pEHUE, HAyYHAs KapTHHA MHUPA, HAYIHBIH
€CTeCTBCHHBIMH HaykaMmHu, puiocodueii, penurueii, METOJ,THIIOTE3a, TEOPHS, METOAbI UCCIICIOBAHMS.
STHKOH, CTETUKOH 1 mmpaBoM. Poip Gromorun XapakTepu30BaTh OMOJIOTHIO KaK HAyKY,ee MECTO M POJIb
B (hopMupoBaHMN COBPEMEHHOW HAYYHOH KAPpTUHBI MUpA. | CPEIU IPYTHUX eCTCCTBEHHBIX HayK. [lepeuncusTs
Cuctema 6HOIOTHUECKUXHAYK. pa3zaensl OMOJIOTHH B COOTBETCTBHE
Hemoncmpayuu: c oObekTamMu u3yuyeHus. Ha3wpiBath
Ilopmpemuwi: Y. Napeun, I'. Mennens, H. K. Konbios, Ba)KHEHIIIME OTPACIIH OUOJIOTHYCCKUX 3HAHUH U
k. Yorcon u @. Kpuk. Tabruyst u cxemot: «MeToabl 3anaun,crosimue nepea ouomorueit XXI B.
IIO3HAHUs
JKUBOI IPUPOJBI»
1.2 | Meroxsl MO3HAHUSKUBOKH 1 MeTonp! Mo3HAHUS KUBOI MPUPOIHI (HAOIOICHHE, PackprIBaTh conepkaHne TEPMHHOB UIIOHSATHIA

TPUPOJIBI

SKCIICPUMEHT, ONHCaHNe,N3MepeHue, KilaccuuKaius,
MOJICTPOBAHKE, CTATUCTHYECKas 00paboTKa JTaHHBIX).
Hemoncmpayuu:

Hay4YHBIA METOJ], METO/IbI UCCIIEI0BAHUSL.
XapakTepu30BaTh OCHOBHBIE METO/IbI

MO3HAHMSI )KUBOU TPUPOIBI: HAOIIOA€HNE,YKCTIEPUMEHT,
OIMCaHue, U3MEPEHHUE,
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Tabauyst u cxemot: «MeTOIBITIO3HAHUSHKUBOI
MIPUPOJIBI».

Jlabopamopuusie u npakmuyeckue

paoomuwl:

[TpakTrueckas padora Ne 1.

«Vcnonp30BaHuE pa3IMuHbIX METOIOBIPU
W3Y4YEHUU OMOJIOTUYECKUX

00BEKTOBY

KJIaccH(UKaIs, MOJCTUPOBAHHE,
CTaTUCTHYECKas 00paboTKa JaHHBIX

HToro 4yacoB 1o teme 2

Tema 2. JKuBble cHCTEMBbI M X OPraHH3AIUSs

2.1 | Buosiornueckue 1
CUCTEMBI, IPOLIECCHIH
UX U3yYCHHE

Xusble cuctembl (0MOCHCTEMBI) KaKk
peaMeT u3ydyeHHst OMOJIOTHH.
OTnnuue )KUBbIX CUCTEM

OT HEOPraHUYECKOH IPUPO/IBI.
CaoiicTBa OMOCHCTEM U UX
pa3HooOpasue.

YpoBHU OpraHuzanuu OMOCUCTEM:
MOJIEKYJISIPHBIHM, OpraHOUIHO-
KJIETOYHBII, OPraHU3MEHHBIN,
MOMYJISIIMOHHO-BUI0BO1,
9KOCUCTEMHBIHN (OMO-Te€O1IeHOTHYECKUIA),
O6uochepHBbIi.

Hayxwu, nsyyatoniyie 6uocucreMsl Ha
Pa3HbIX YPOBHIX OpraHU3alLNH.
Jemoncmpayuu:

Tabnuyer u cxemvi: «OCHOBHBIE
MPU3HAKU KU3HNY», «Y POBHU

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUM:
cucrema, OMOJIOrH4ecKasi CUCTEMa, 3JIEMEHTBI
CUCTEMBI, CTPYKTYpaOHOCHCTEMBI, CBOMCTBA
JKUBBIX CUCTEM, OOMEH BEILECTB, PA3MHOKEHHUE,
pOCT, pa3BUTHE, HACJIEICTBEHHOCTb,
U3MEHYUBOCTbD, PA3APAKUMOCTD,
JYHEPro3aBUCUMOCTb, YPOBHH OPTraHHU3aLUU
KU3HU (OmocucTeM).

XapakTepru30BaTh IPUHIMIIBI OPraHU3auU
OuocHcTeM: OTKPBITOCTb,BBICOKAs
YIOPSAI0YEHHOCTh, CAMOPETYIISLUA,
UEpPapXUYHOCTb.

[lepeunciaATh yHUBEpPCAIbHBIE CBOKCTBA
’KABOI'0: €IUHCTBO XUMHUYECKOIO COCTABA,
pa3ipaXuMoCTh, JIBHKECHHE,

rOMEOCTa3, poCT U Pa3BUTHE,
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OpraHu3alMK KUBOUIPUPOABDY.
Mopens monexynst JJTHK

HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
sBOITIONMSA (TIpUCTIOCODIIEHKE

K M3MEHSIOIIUMCS YCIIOBUSIM).
[IpuBomUTE,  mpUMEpPBl  OHOCHCTEM
pa3HOrO ypOBHS  OpraHU3alluud U
CpaBHHBATh  MPOSIBICHUS  CBOWCTB
KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru3oBaTb  OCHOBHBIC
MPOTEKAoIIMe B OMOCUCTEMAX:
OoOMEH BeUIeCTB M IpEeBpallcHUE
SHEPTuH, CaMOBOCIIPOU3BEICHUE,
CaMOPETYJISIINSA, Pa3BUTHE.
CobmroaTh mpaBuiia 6epekKHOro
OTHOIICHUS K KUBOU MPUPOJIC

HPOLIECCHI,

Hroro yacos 1o Teme

1

Tema 3. XuMHnuecKkuii cCOCTaB U CTPOEHHE KJIETKH

3.1

XMUMHYECKUHN COCTaB
KieTku. Boga u
MUHEPAIBHBIE COJIN

1

XHUMHYECKHM COCTaB KJICTKH.
XUMUYECKUE JICMEHTHI:
MaKpO3JIEMEHTHI, MUKpO3JeMeHTh. Boa
Y MUHEpaJIbHBIC BEIECTBA.

@YHKIMU BOJbl U MUHEPATbHBIX
BelecTB B kieTke. [loanepxanue
OCMOTHYECKOr0 OajaHca.
Jemoncmpayuu:

Luacpammur: «Pactipenenenue
XUMHUYECKUX DJIEMEHTOB B HEXKHBOU MPUPOJIEY,
«Pacnpenenenue XUMHYECKUX

PackpeiBaTh conepkaHuE TEPMUHOBU
MOHATUIN: 3JIEMEHTbI-ONOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI,
MUHEpPAJIbHBIE BEIIECTBA, MOJIEKYJIa

BOJBI KaK JAUIOJb, BOLOPOAHBIE CBA3H;
ruipouiibHbIE U THAPO(OOHBIE BEIIECTBA.

I[OKEBLIB&TL CANHCTBO 5JICMCHTHOI'O COCTaBa KakK

OJHO U3 CBOMCTB KMBOTO.PaciipenensTh
XUMHYECKHE DIIEMEHTEI
10 rpynnaM B 3aBUCUMOCTH

20



3JIEMEHTOB B JKUBOU npupozae». Tabnuysl u
cxembl: «IlepronuueckasTabanna
XMMHYECKUX 3JIEMEHTOBY,
«CTpOEHHEMOIEKYJIIBI BOIBI»

OT KOJINYECTBEHHOT O IPEJCTABUTEIbCTBAB
OpraHu3Me; XapaKTepu30BaTh POJIb OTACIIBHBIX
JJIEMEHTOB.

BBISBIATH CBSI3b MEXKAY COCTaBOM,
CTPOCHHEM MOJIEKYJIBI XUMUYECKOTO
COCIMHEHUS U er0 GYHKIUSAMHU B KIIETKE

3.2 | benku. CocraB n benku. CocTaB u cTpoeHune 6€IKoB. PackpsIBaTh conep:kaHue TEPMUHOB U
CTpoeHHE OeNKOB AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB. MOHATUMN: OENTKH, TTOJIMMEPHI, MOHOMEPBI,
He3amennmeble 1 3aMeHUMEBIE AMHHOKHCIIOTBI, TIENITHTHASI CBSA3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN MOJIUTIENTH/I, IEHATYPALIHSL.
COCTaB. YPOBHHU CTPYKTYPbI OCIKOBOM XapakTepu30BaTh OCJIKM KaK KIIacc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpPraHUYECKUX COCIMHECHHIA,
TPETUYHAsl M YETBEPTHUHAS CTPYKTYpa). KJIacCU(UITUPOBATH UX MO CTPOCHUIO
XHUMHYECKHE CBOMCTBA OCIKOB. (rnoGynsipHble U GUOPUILIAPHBIC OCNKH),
Buonornveckue GpyHKIIH OSITKOB. NEPEYNCISATh U XapaKTepU30BaTh
emoncmpayuu: ¢byHKIMN OEIKOB
Tabauywvl u cxemovr: «CTpoeHHE
MOJIEKYJBI OeKay.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MUKpOTpernaparhl
3.3 | depmeHTHI — depMeHTHI — OUOJIOTHYECKHe PackpbIBaTh cojiepaHue TEPMUHOB U
OmosoruUecKue KaTaJn3aTOpPBI. MOHATHIN: PEPMEHTBHI, aKTUBHBIN IIEHTD,
KaTaJn3aTOPhI CrtpoeHue dhepMeHTa: akKTUBHBIN LIEHTD, cyOcTpaTHas cienu(puIHOCTb,

cyOcTpaTHas Crienu(pUIHOCTS.
KodepmenTsl. BuramuHsl.
Otnuuust pepMeHTOB

OT HEOPraHWYECKHUX KaTaIu3aTopoB.

KO(EPMEHTHI, OSITKH-aKTUBATOPHI U
OeNKU-UHTHOUTOPBI.

VYka3pIBaTh OTIUYUs (HEPMEHTOB

OT HEOPraHMYECKUX KaTaIn3aTOPOB.
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Jemoncmpayuu:

Tabnuyer u  cxemwvl: «CtpoeHue
dhepmeHnTay.

Obopydosanue: 000pyaOBaHUE IS
MIPOBEICHUS HaOII0IeHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopusie u npakmuyeckue
paoomul:

JlaboparopHas padota Ne 1. «M3yuenue
KaTAIUTUYECKOW aKTUBHOCTH ()epMEHTOB (HA
IpUMepe aMHIIa3bl

WM KaTajiasbl)»

OOBACHATH pOJb (HEPMEHTOB

B QYHKIIMOHUPOBAHUU KHUBBIX CUCTEM,B
MPOMBIIIJICHHOCTH, B MEJIUIIHE,

B IIOBCEJHEBHOM KU3HU YEJIOBEKA

3.4

YrneBoapl. JIMnuael

VYrneBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a
1 JIe30KCHpr003a), Trucaxapuabi(caxaposa,
JIAKTO03a) U MOoJHcaxapusl (Kpaxmad,
TJIMKOTEH, 1EJUTI0JI03a).

buonornyeckue GyHKIIMM yrII€BOIOB.
Jlunuael: Tpuriuuepubl, Gochonunuasl,
CTEpOUSIBI.

I'unpodunbHO-THAPOPOOHEIE CBOMCTBA.
buonoruueckue GyHKIIUHU JTATTHAIOB.
CpaBHeHHE YIJIEBOJIOB, OCIKOB 1

JUNHUI0B KaK HCTOUYHUKOB YHEPTHH.
Jemoncmpayuu:

Tabnuyel u cxemvl: «YTIEBOIB,

«JIumu ey,

Obopydosanue: 000pynOBaHUE IS IPOBEACHUS
HaOJIOICHUH, I3MEPEHUH, SKCIIEPUMEHTOB

PackpeiBaTh conepkaHue TEPMHHOB U
TIOHSTHIA: YTJIEBOJIbI, MOHOCAXapH/IHI,
Jcaxapubl, HOJIMCcaxapu/abl, TI0K03a,
pubo3a, 1e30Kcuprdo3a, caxaposa,

JIaKTO3a, MallbTO3a, LeJUTI0I03a (KJIeTyaTka),
KpaxMaJl, TIIMKOTEeH; JIUTH/IBI, TPUTITUIICPHUIBI
(>xupbl, Macna),pochoaunu b, CTEPOUIBI.
XapaKkTepu30BaTh YIIIEBOJIBI, JTUITH/IBIKAK
KJIACCOPTaHUYECKUX COCTUHEHUH.
KnaccuumumpoBars yrieBoabl U JTUITH IO
CTPOCHUIO; NEPEUUCIATh (PYHKIMU YIIIEBOAOB U
JIVTTHATIOB.

CxemaTudecku U300paxaTb CTpOEHHUE
MOJIEKYII YTIIEBOIOB, JINTTH/IOB
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3.5

HyxknennoBbie
KucIoTel. ATD

Hyxkneunossie kucnorsi: JJHKu PHK.
HyxneoTuasl — MOHOMEpBI HYKJIIEMHOBBIX
kuciot. Ctpoenue u ¢pynknuu JJHK.
Crpoenne u pynkuunPHK. AT®: ctpoenue
u QyHKIIH.

Jemoncmpayuu:

Iopmpemeur.: JIx. Yorcon, @. Kpuk,M.
VYunkunc, P. ®pankius.

Tabnuyst u cxemol:

«HyxnennoBsie kucnotsr; JJHK»,
«buocuntes 6enkay, «CTpoeHue
MOJIEKYJIbl ATO».

ObopydosaHue. CBETOBOM MUKPOCKOTI,
MHUKpOIpenaparsl

PackpeiBath conep:kanue TEPMUHOB U
MIOHSATHIA: 1€30KCUPHOOHYKIIEHHOBAS
kuciota (JIHK), pubonykinennoBas
kucnorta (PHK), nykneorun,
MOJIMHYKJICOTH/IHAS LIETIb
(TTOJIMHYKIICOTU ), KOMIIEMEHTAPHOCTb,
¢ynkuuu JJHK (xpanenue u nepenava
HacJeIcTBeHHON nHpopmarmn); Buasl PHK
(nHbOpMaIIMOHHAS, TPAHCTIOPTHAS,
pubocomanbHast); aneHo3uHTpudocar (ATD),
MaKpO3PTrUyecKas CBs3b.
XapakTepu3nupoBaTh HYKICHHOBBIE
KHUCJIOTHI KaK XUMUYECKHUE COCTUHEHUS U
HOCHUTEIIM HACJIEICTBEHHON HH()OPMAIIHH.
OTmeuaTh 0COOEHHOCTH CTPOCHHSI MOJIEKYTT
HyksenHoBbIX kucioT (JHK,PHK) u AT®.
CxeMaTudecku n300paxaThb CTPOECHUE
HYKJICOTH/IOB, MOJIEKYJl HYKJIIEMHOBBIX
kucior, ATO

3.6

Uctopusa u meTonasl
W3YYEHHUS KIIETKH.
Kiterounas reopus

[uTosiorus — Hayka O KJIETKeE.
Kinerounas teopust — npumMep
B3aUMOJIEICTBUS UJied U (PaKTOBB
Hay4HOM I[103HaHUU.

PackpsIBaTh copepkaHue TEPMUHOB U
MOHATHUM: KJIETKA, LIUTOJIOT U,
PacKpbIBaTh COJIEpKAHUE TIOJIOKEHUN
KJIETOYHOU TEOPUH.
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MeTopl U3y4YeHUS KIETKH.
JHemoncmpayuu: [lopmpemuwi:

A. JleBenryk, P. I'yk, T. lIBanu, M.
[neiinen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MHUKpOIpenapaTsl paCTUTEIIbHBIX,
KUBOTHBIX HOAKTEPUANIBHBIX KJIETOK;
PUCYHKH ¢ MUKpodoTorpapusiMu
KJIETOK, MOJY4E€HHBIE C TOMOIIbIO
CBETOBOTO U JIEKTPOHHOTO MHKPOCKOTMA

[lepeuucnars U XxapakTepu30BaTh
OCHOBHBIE METOJIbI U3YUCHHUSI KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIuBaHue, MUKPOCKOIIMPOBAHUE,
ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHei)

3.7

Knerka
KaK I1eJIOCTHAs
JKUBasi cUCTeEMa

Knerka kak 11e10cTHas )KUBasi CUCTEMA.
OO01ue npu3HaKU KIETOK: 3aMKHYTas
Hapy>kHas MemOpaHna, mosiekyisl JJTHK kax
FeHETUYECKUH anmnapar, cHCTeMa CUHTE3a
6enka. Tunbl KJIETOK:

9yKapuOTHYECKasl U IPOKapHOTUYECKasl.
Oco0eHHOCTH CTPOCHUS
MPOKAPHUOTHYECKON KIIETKH.

Knerounas crenka 6akrepuii. CtpoeHue
IYKapUOTHUECKOU KIeTKU. OCHOBHBIE

OTJIMYMSL PACTUTENBHOM, )KUBOTHOM U TprOHON

KJIETKU. [I0OBEpXHOCTHBIE CTPYKTYPBI —
KJIETOYHAs CTCHKA,

TIIMKOKaNUKC, uX pynkuuu. [lnasmarnyeckas

MeMmOpaHa, ee cBOicTBa
1 QyHKIUH.

PackpsiBaTh copepxkaHie TEPMHUHOB U MOHSTHH:
KJIETKH (9yKapuOTUYECKasi, IPOKapUOTUYECKas),
rIa3MaTuyeckas MeMOpaHa (Iia3mMaieMma),
TITUKOKAJIMKC, TPAHCTIOPT BEHIECTB (ITACCHBHBIH,
aKTUBHBIN), 9SHAOUUTO3  ((harouuTos,
NUHOIIUTO3),  DK30LMTO3,  KIIETOYHAS
CTEHKa, HYKJICOU]I.

CpaBHUBaTh MEX]y CO00I

HYKapHOTHYECKHE U TPOKAPUOTUYECKUE KIETKHU;
OTMEYaTh CXOACTBO M PA3INIUSB CTPOCHUN
KJIETOK OakTepui,

’KUBOTHBIX, PACTEHUH U TPHOOB
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Jemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk,T.
[lIBann, M. IIneinen, K. bap, P.
Bupxos.

Tabauywvl u cxemwvl: «CTpoeHHE
JYKapUOTHUECKOM KIeTKn», «CTpoeHune
YKUBOTHOM KJIIETKN», «CTpoeHuUE
pacTUTENbHOM KIETKNY», «CTpoeHue
MIPOKAPUOTHYECKON KIETKI.
ObopyoosaHue: CBETOBON MUKPOCKOII,
MHUKpOTpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK

3.8

Crpoenue
AYKapUOTUYECKOU
KJIETKH

[[uTomnasma u ee OpraHoOMIbI.
OnnomeMOpanHbie opranous! kinetku:I1C,
anmapart 1'oJIb KM, TU30COMBI.
[TonryaBTOHOMHBIE OPTraHOUIbI KJIETKU:
MUTOXOH/IPUH, TUIACTUBI.
[IpoucxoxaeHre MUTOXOHJIPUM U
macTul. Buneimiactun.
HemeMmOpaHHble opraHOu/Ibl KJIETKH:
prOOCOMBI, KIIETOYHBIM LIEHT,
LEHTPHOJIU, PECHUUKH, )KTYTUKH.
@DYHKIIMM OPraHOWUJOB KIIETKH.
Bxrouenns.

SAnpo — perynsaTopHbIi HEHTP KIETKH.
Crtpoenue siapa: saepHas 000J04Ka,
KapuoIlIa3Ma, XpOMATHUH, SIPBILIKO.

PaCKpLIBaTL COACPIKAHUC TCPMHUHOB U TOHSATHI:

[IUTOIIIa3Ma, OPTaHOUIBI, YHIOIIIA3MaTHIeCKast
cetb (DIIC), anmapar I'onb1Ku, TM30COMBI,
BaKyO0JIb, MUTOXOHIPUH, TUTACTHIBI
(XJIOpOIIIACTHI, X POMOILIACTHI, JIEHKOIIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIHIIEHTP
(ueHTpocoma), peCHUYKH,

KTYTUKH, BKIFOUEHUS, SAIPO, SAepHast
000J10uKa, Kapuorja3mMa, XpOMaTHH,
SPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTpOEHUE 3YKAPUOTHUECKON
KJIETKU 10 U300paKEHUSIM U

Ha MUKpOIIperaparax;

KJIaCCU(UIIUPOBATH OPTraHOMIbI
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XpoMocoMebl. TpaHcnopT BELIECTBB
KJIETKE.

Jemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk,T.
[lIBann, M. Ineinen, K. bap, P.
Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
JYKapUOTHUECKOM KIETKN», «CTpoeHne
KUBOTHOM KJIETKN», «CTpOeHUE
pacTUTENbHOM KIETKN», «CTpoeHue
MIPOKAPUOTUUECKOU KIETKNY,

«Ctpoenue spa kietkw». Obopyodosanue.

CBETOBOI MUKPOCKOII, MUKPOIIpEnapaThl
PacTUTENbHBIX U

’KUBOTHBIX KIICTOK. /labopamopnuie u
npaKkmuyecKkuepaoomol:

JIaGopartopHas pabota Ne 2. «M3yuenue
CTPOCHUSI KJIETOK PACTEHUH, )KUBOTHBIX U
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax ¥ UX OMUCAHHE

B 3aBUCHUMOCTU OT OCOOEHHOCTEN X
cTpoeHus (0oqHOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpaHHBIC);
OIKCHIBATH (PYHKIUHU KaXKJIOTO OPraHOUAA

B KJICTKE.

XapakTepHu30BaTh KIETOUYHOE SIIPO KAKMECTO
XpaHeHus, nepeaadu (yIBOEHUEXPOMOCOM) U
peanu3am

(TpaHCKpHMIIUS ) HACIEACTBEHHOM
nH(pOpMaLIUU KIETKH.

[lepeyucnars U OMUCHIBATH KOMIIOHEHTHISAPA U
uX QyHKIUU;

CxemaTH4HO U300paKkaTh CTPOCHHE
pPacTUTENILHON U )KUBOTHOM KJIETKH.
OOBACHATH OMOOTHYECKOE 3HAUCHUE
TPAHCIOPTA BEIIECTB B KIETKE

HNToro yacoB o teme

Tema 4. ZKuzHeaeaTeJbHOCTh KJIETKHA

4.1

OOMEH BeIIEeCTB.
ITnactuueckuii 0OMeH.
dotocuHTES.
XeMOCHHTE3

OOMeH BeIIeCTB, MJIM META00IU3M.
Accumuiisanus (TJIaCTUYECKU 0OMEH )u
JTUCCUMMIIALINS (PHEPreTUYeCKU
0o0OMeH) — JIB€ CTOPOHBI €IUHOTO

PackpsIBaTh conepkaHre TEPMUHOB U
MOHSTHIA: OOMEH BEIIECTB U MPEBPAICHUE
sHepruu (MeTaboau3M),

ACCHUMMJISIIUS, TUIACTUYECKUI OOMEH,
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mpouecca Merabonusma. Ponb  3akOHOB
COXpaHEHHS BEIIECTBA U YHEPTUU

B TOHMMaHuu Merabonusma. Tumsl
oOMEHa BeIIEeCTB: AaBTOTPOQHBIA U
rereporpodHseii. Ponb depmeHTOB B
oOMEHE BeUIeCTB M  IPEeBpaIICHUHU
SHEpruu B KieTke. DoToCHHTES.

CaeroBast u TeMHOBas (ha3bl (POTOCHHTE3A.
Peakuuu ¢porocuntesa.dddekTuBHOCT
¢dorocunTe3A.

3naueHue POTOCUHTE3a ISl )KU3HU Ha
3emiie. Biusinue ycioBuil cpezsl

Ha (OTOCUHTE3 U CIIOCOOBI MOBBILICHUSIETO
MIPOYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMOCHHTE3. XEeMOCUHTE3UPYIOLLINE
Oaktepnn. 3HaUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

Jemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.

Tabauywvl u cxemwvl: «XIJIOPOILIACTY,
«DOTOCUHTE3»

JUCCUMMIISIINS, SHEPTETUIECKUI 0OMEH,
dorocuntes, poronus, GochopuimpoBaHue,
NEPEHOCYHK IMPOTOHOB, XEMOCHHTES.
OnwuceiBaTh (HOTOCUHTES, MPOIIECCHI,
NPOTEKAIOIINE B CBETOBOM U TEMHOBOI(]a3se.
BriaBisats NPUYHUHHO-CJICACTBCHHLIC CBA3U
MEK/1y TTOTJIOIIECHHEM COTHEYHONIHEPTUn
XJIOPODHUILTIOM B CHHTE30M MOsieKys ATD.
CpaBHUBATh HUCXOIHBIC BEILIECTBA,
KOHCYHBIE IIPOLYKTHI U YCIOBUS
NPOTEKAHMs PEAKIMii CBETOBOM 1
TEMHOBOM (ha3bl poTocuHTE3A;

CpaBHuBaTh (POTOCHHTE3 U XEMOCHHTES3.
OuennBaTh 3HaUYeHHE (POTOCHHTE3A U
XEMOCHHTE3a JUIs )KHU3HU Ha 3emiie

4.2

DHEpPreTUUeCcKuii
oOMeH

DHepreTudyeckuii 0OMeH B KJIETKeE.
Pacmienyienue BelecTs, BbIIEICHUE U
aKKyYMYJIHPOBAHUE YHEPTUH B KIIETKE.
OTanbl SHEPreTHYecKOro ooMeHa.
I'muxonu3s. bpokeHne u ero BUJIbI.

PackpsIBaTh conepkaHue TEPMUHOB U
MOHSATHIA: SHEPTETHUYECKHI 0OMEH, TJIUKOJIU3,
MOJIOYHOKHCIIOE OpOsKEeHHE,CITHPTOBOE
OposkeHue, OMOIOTUYECKOe

OKHCJIEHHE, KJIETOYHOE JbIXaHHE,
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KI/ICJ'IOpO,I[HOG OKHCJICHHE, TN

KIeTouHoe  nabixanue.  OKucauTensHOe
dhochopmmmpoBanue. D¢ heKTUBHOCTH
HHEPreTUIecKOro oOMeHa.
Jemoncmpayuu:

Tabauywvl u cxemol: «TUTIBITATAHUSY,
«Metabonu3my», « MUTOXOHIPHS,
«OHepreTuyecKkuii 0OMeH»

JUCCUMIIALINSA, (PEPMEHT.
XapakTepu3oBaTb 0OMEH BEIIECTB U
MpEeBpalleHIE SHEPTUH (METaO0IM3M ))KaK
OJTHO UX CBOMCTB JKUBOTO.

[lepeuuncnsatb 0COOEHHOCTH
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa B KJIETKE; YCTaHABIIMBATh
B3aMMOCBSI3b MEXK]Ty HUMH.

Pa3znuyath Ul oOMeHa BEIIeCTBB
KJIETKE: aBTOTPO(QHBIN U
reTepoTPOPHBIM.

OnwuchIBaTh ATAIBI YHEPTETUIECKOTO
obmeHa (IMoAroTOBUTEIbHBIMH,
OECKHUCIOPOAHBIN, KHUCIOPOIHBIN )1
CpPaBHHMBATh UX MEXIY COOOM.
XapakTepHu30BaTh PEAKIMH TITHKOJIH3a,
OpO’KeHHsI, KIIETOUHOTO JBbIXaHUS;
BBISBJISTH PUIMHHO-CIICJICTBEHHBIC CBS3H
MEXY TITUKOIN30M, KIIETOYHBIM/IBIXaHHEM U
cuHTe30M MOJEKyIATO.

CpaBHUBATh Y3PPEKTUBHOCTD
OECKHCIIOPOTHOTO U KHCIOPOIHOTO
ATAroB

4.3

buocunres oOenka

Peaknnn MatpuyHOro cuHTE3A.
I'enernueckas nndopmarus u JJTHK.
Peanu3anus renernueckon
uH(pOpMaINU B KJIETKE.

PackpeiBath conepxkaHue TEPMHUHOB U
MOHATHM: TeH, TEHEeTHYEeCKU  KOJI,
MATPUYHBIA CUHTE3, TPAHCKPHUIIIIHUS,
TPaHCIISALMSA, KOJIOH, aHTUKOJOH,
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T'eneTnyeckuii Ko UEro CBOMCTBA.
Tpanckpunuus — matpuusblii cuate3 PHK.
Tpancnsamnus — GnocuHTE3 OeNKa. DTarbl
Tpancisiiuu. KogupoBanue aMMHOKHUCTIOT.
Ponws pubocomB OuocunTe3e Oenka.
Jemoncmpayuu:

Ilopmpemur: H.K. Kosib11oB.

Tabnuyet u cxemsvr: «Ctpoenune JTHK»,
«CtpoeHue U PyHKIIMOHUPOBAHUE T€HAY,
«Cuntes 6enkay, «Permukarnus JJTHK,
«['eHeTHUECKUN KOI.

Obopydosanue: MOCTU- ANITUTHKAITIH

«Y nBoenue [IHK u Tpanckpunuusi»,
«buocunTe3 OelKa

pubocoma, IeHTpalibHas 10TMa,
MOJICKYJIsIpHAsT OMOJIOTHSI.

OmnpenensTs CBOWCTBA TEHETUYECKOTO KOJa
(TPUTUIETHOCTD, OTHO3HAYHOCT,
BBIPOXKJIEHHOCTb, YHUBEPCAILHOCTbD,
HENEePEKPHIBAEMOCTb, HETIPEPHIBHOCTH ).
OnuceiBaTh 3TAIbl pean3aluu
HACJICJICTBEHHON MH()OPMAILINHU B KIIETKE.
CpaBHUBATh peaklMd MaTPUYHOTO CUHTE3a
mosiekyn PHK u Genka B kieTke

4.4

Hexnerounsie
(GOpMBI )KU3HU —
BUPYCHI

Hexnerounslie pOpMbI dKU3HU — BUPYCHI.
HcTopus OTKpBITHS BUPYCOB

(. Y. UBanoBckwif). OcCOGEHHOCTH CTPOCHUS U
KU3HEHHOTO IIMKJIa BUpycoB.bakrepuodarn.
bonesnu pacrenui,

KUBOTHBIX U YEJIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc nMmyHozaeduuTa yenosexka
(BHUY) — Bo3oyaurens CIIN1a.O6patHas
TPAaHCKPHIILIUS, pEBEpTa3a U HHTETpasa.
[IpodmnakTrka pacnpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHUH.

PackpbIBaTh cojiepkaHne TEPMUHOB U
TIOHATHUI: BUPYC, BUPYCOJIOTHS, KAIICHI,
OakTepuodar, BUpyc UMMYyHOAEPHUITUTA
yenoseka (B 1Y), oHkoreHHble BUPYCHI.
XapakTepHu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (POpMY JKU3HH;
0COOEHHOCTH CTPOEHUS U
KHU3HENEATSTLHOCTH BUPYCcOB. ONUCHIBATH
YKU3HEHHBIN UK BUPYCOBUMMYHOAE(DUIIUTA
YeJI0BEKa; pa3inndaTrbHa pucyHkax BTM
((Bupyc TabauHoM

Mo3auku), 6akrepuodar, BUY.
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Jemoncmpayuu:

Iopmpemuwi: J1. 1. IBaHOBCKUH.
Tabauywvl u cxemwvi: «BUpyco»,
«bakrepuodarny; «CtpoeHue u
JKU3HeHHbIM 1K Bupyca CIIN da,
O6akteprodaray.

Obopyoosanue: monens ctpykTypsl JJHK;
MarHuTHas MOJCIb-aNUTAKaIUs
«CTpoeHHe KIETKU»

OO6O0CHOBBIBATh U COOJIIOIATH MEPHI

PO UIAKTUKH PaCTIPOCTPAHECHHUS
BHPYCHBIX 3a00J1€BaHUI
(pecriupaTopHbIE, KEITYIOUHO-
KHIIIEYHBIE, KiIenmeBor 3Hnedanut, BUY-
UHQEKITHS)

HToro 4yacoB 1o teme

6

Tema 5. PazMHOKeHHe M MHIAMBHMAYAJbHOE Pa3sBUTHE OPraHU3MOB

5.1 | XusHeHHBIA UK
KJIeTKH. enenue
KJIETKU. MuTo3

1

KieTouyHpIi MUK, MK )KU3HCHHBIHN UK
kietku. MaTepdasa u MuTo3.

[Ipoteccrl, mpoTekaromue B uuTepdase.
Penukanus — peakuyss MaTpUYHOIO CUHTE3a
JAHK. Ctpoenue xpomocom.

XPpOMOCOMHBIH HAOOP — KAPUOTHII.
JIMTTONTHBIN Y TaTIOMAHBIN XPOMOCOMHBIE
Habopsl. Xpomatuasl. L{lutonornyeckue
OCHOBBI Pa3MHOXEHHUSIM UHIMBUAYaTbHOTO
pa3BUTHUSA OPTaHU3MOB. JleJIeHne KIIETKU —
muto3. Ctaauu mutosa. [Iporeccsl,
MPOUCXOAAIIME HA PA3HBIX CTAAUSAX MUTO3A.
buonornyeckuii CMBICII MUTO34.
[IporpamMmmupyemas rubessb KIETKHA —
aroIrTo3.

PackpeiBath conep:kaHne TEPMUHOB U
HOHATH: KIIETOUHBIA LUK, HHTepda3a,
peayIuIMKaIys, XpoMOcoMa, KapuOTHII,
TarjIOUIHbIN, JUIJIOUIHBIN XPOMOCOMHBIN
HabOp, XpOMaTHIbl; MUTO3 €T0 CTaJANU:
npodasa, Metadasa,anadasza, Teaodasa.
OnuceiBaTh KU3HEHHBIA ITUKI KJIETKU;
MIEPEYUCIIATD U XapaKTEPU30BaTh IEPUOBI
KJIETOYHOTO 1IMKJIa, CPABHUBATh UX MEXIY
co6oil.

OmnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTaHNU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPBI KIETOK.
CpaBHUBaTh CTaJUU MUTO3A.

Pasznuyars Ha MUKpoOIpenapaTax
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Jemoncmpayuu:

Tabauywl u cxemwvl: «KICTOUHBIN ITUKID»,
«Pennmukanus JJHK», «CtpoeHue XpoMoCoMbI»,
«MuUTO3»; MarHUTHAsI MOJIEIb-aNTUTHKALIUS
«Jlenenne knetku»;moaennb JJTHK.
ObopydosaHue: CBETOBOW MUKPOCKOT H
MuKkpomnpenapat «Kapuokunes B KJIeTKax
KOpEIIKa JIyKay.

Jlabopamopusle u npakmuyecKkue
paoomul:

JlaboparopHas padota Ne 3.

«Habmroienne MUTO3a B KJIETKaxX

KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

Y PUCYHKaX CTaJIuM MUTO3A.
PackpbIBaTh OMOJIOTHYECKUI CMBICIT
MUTO3a

5.2

Dopmsbl
Pa3MHOXKEHUS
OpraHU3MOB

@DopMBbI pa3MHOKEHHS OPTaHHU3MOB:
OecroJioe U TMOJIOBOE.

Bunb 6ecrnionioro pa3MHOXKEHHUS: JIETICHHUE
HaJ[BOE Y TIOYKOBAHHUE OJTHO-

Y MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHUE,
BEreTaTHUBHOE Pa3MHOXKCHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPTaHHU3MOB, €T0 3HAYCHHE
JUTSICETIEKIIUU.

[TonoBoe pa3MHOKEHHE, €rOOTIMYUSIOT
Oecronoro.

Jemoncmpayuu:

PackpbIBaTh cojiepkaHue TEPMUHOBU
MOHATUIN: Pa3MHOXKEHHE, KJIOH, TI0JIOBbIE
KIIETKU (TaMeThl),

SIMUEKJIETKA, CIIepMaTO30Mu /1, 3Ur0Ta,
JICJICHNE HA1BOE, IOUKOBAHUE,
cnopyJsiuus, pparMeHTanus,
BEreTATUBHOE Pa3MHOXKEHHUE, CEMEHHOE
pa3MHOXKEHUE, ONbLIICHUE,IBOIHOE
OILIOIOTBOPEHUE, MOJIOBBICKEIIE3HI,
CEMEHHHKH, SIMYHUKH, OTUIOI0TBOPEHNE
(HapyXxHOE,

BHYTpPEHHEE).
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Tabauywvl u cxemvi: «DOPMBI
Pa3MHOXEHHSI OPraHU3MOBY, «/IBOiTHOE

OIINIOAOTBOPECHUEC YIIBETKOBBIX paCTeHHﬁ)),

«JleneHue KIETKU

OakTepumny, «BeretaTuBHOE
pa3MHOKEHHE pacTeHui», «CTpoeHue
MOJIOBBIX KJIETOK)

XapakTtepu3oBaTh 0COOCHHOCTH

1 3HaYeHHE 0ECIIOJI0r0 U IOJOBOI0
CIoco0OB pa3MHOKCHHSI.

Beigeaars BUABI OECIIONIOro
Pa3MHOKEHUS; BBISBJISITH B3aUMOCBSI3U
MeXTy opMaMH B crioco0amMu
Pa3MHOXKEHHUS, U UX OMOJIOTUUECKUM
3HAYCHHUECM.

Bnanets npuémamu BereTaTUBHOTO
Pa3MHOKEHHUS KYJIbTYPHBIX pacTeHUI(Ha
pUMEpPEe KOMHATHBIX ).
XapakTepu3oBaTh MOJOBBIE KIETKH:
STUIICKJICTKH, CIIEPMAaTO30M/Ibl;
BBISBIIITE OCOOCHHOCTHU

UX CTPOCHUS

5.3

Meiio3

Meiio3. Craguu Menios3a. [Ipoueccel,
MPOUCXOJAIIME HA CTaAMsIX Melo3sa.
[ToBeneHnue XpoMOCOM B MEHO3€E.
Kpoccunrosep. buonornueckuii CMbICIu
3Ha4YECHHUE MEHo3a.

Jemoncmpayuu:

Tabauywl u cxemol: «JleTCHUEKIETKN,
«Mernos».

Obopyoosanue: monens JIHK;
MarHuTHas MOJI€Nb-aNTINKALIs
«JleneHune KIeTKN

PackpsIBaTh copepkaHue TEPMUHOB U
TIOHATHI: MEH03, KOHBIOTAIIHSI XPOMOCOM,
nepekpécT (KPOCCHHTOBEP)XPOMOCOM,

raMeTBhl.

XapakTepHu30BaTh Me03 Kak crocoo
KJIETOYHOT'O JIEJICHHs; OIMCHIBaTh MEHO3 110
CTaJusIM; CPaBHUBATh CTAJUHA MEHO3aul MUTO3A.
Pa3znuuate Ha pHCYHKax cTaguud MeHo3a;
pacKkpbIBaTh OMOJIOTMYECKOE 3HAUECHUE

Meno3a

32



5.4

O6pa3oBaHue u

["amerorenes — npoiecc 06pa3oBaHUs

PaCKpBIBaTB COACPKAaHNE TCPMUHOB U

pa3BUTHE [TOJIOBBIX IIOJIOBBIX KJIETOK Y)KHBOTHBIX. IIOHATUI: FTAMETOT€HE3, CIIEPMATOI€HE3,
KJIETOK. ITonoBble xene3bl: CECMEHHUKH U 0OI'eHe3, CIIepMaTO30U]], AaKPOCOMa,
OnogoTBopeHue sauyHukd. OOpa3oBaHue U pa3BUTHE AWLIEKIIETKA, [TOJISIPHBIE TEIbLA.
MIOJIOBBIXKJIETOK — I'aMeT (CHepMaTo30u, XapakTepHu30BaTh OCOOCHHOCTH F'aMETOreHe3a y
SHMIIEKJIETKA) — CIIEPMATOr€HE3 U OOTEHE3. JKUBOTHBIX U €r0 CTa/IUU;I10JIOBBIE KIETKU
Oco6eHHOCTH CTPOEHUS ’KMBOTHBIX U OITUCHIBATHIIPOLIECC UX PA3BUTHSL.
SIMLIEKJIETOK U CIIEpMATO30UI0B. CpaBHHMBaTh CLIEPMATOTE€HE3 U OOTEHE3.
OmnnonorBopenue. IlapreHorenes. OnuchIBaTh OIJIOJOTBOPEHHE,
Jemoncmpayuu: OMOJIOrMYecKOe 3HaYEHHE OILIO0TBOPEHUS
Tabauywvl u cxemol.: «lIpsimMoen HenmpsMoe
pasBurtue», «l'amerorenes
y MIICKOITUTAIOIINX U YETIOBEKa».
Obopyoosanue: Mosienb MeTadazHon
XPOMOCOMBI, MUKPOCKOII,
MUKpomnpenapatbl «CriepMaTo30U/Ibl
MJIEKOITUTAIOILEr0», «SIiekneTka
MJIEKOTUTAIOIIETO».
Jlabopamopuvie u npakmuyueckue
paoomuwl:
JlaGopatopHas pabota Ne 4. «3yueHue
CTPOEHHMS MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIpenaparax»
5.5 | UnnuBuayanbHOE NunuBuayanbHOE pa3BUTHE (OHTOTEHES). PackpsIBaTh conep:kaHue TEPMHUHOB H
pa3BUTHE OMOpuoHanbHOE pa3BUTHE (IMOPHUOTEHE3). MOHATHI: OHTOTeHEe3, YMOPHOTeHE3,3Ur0Ta,
OpraHU3MOB Oranbl SMOPUOHAIBHOTO npobiieHue, 6JacToMepsl,

Pa3sBUTHA Y TIO3BOHOYHBIX KUBOTHBIX:

Mopyna, 61actyna, 61acTolens,
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ApOOJICHUE, racTPyJISLUs, OPraHOTeHE3.
[ToctamOpuonansHOe pa3BuTHe. THIIBI
HOCTAMOPUOHATIBHOTO Pa3BUTHS:

ractpyia, Helipyia, OpraHOTeHes;
3apOJIbIILIEBBIE JIUCTKU: IKTOJIEPMa, ME30IEpMa,
SHTOJIEPMA; MOCTIMOPHUOHAIBHOE Pa3BUTHE:

IpsIMOE, HE MPSAMOE (JIUUMHOYHOE).
Bnusinue cpenpsl Ha pa3BUTHE
OpPraHu3MoOB; (aKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKACHHBIE YPOJCTBA.
Poct u pa3zButue pacrenuii. OHTOreHe3
LIBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH,
CTaJUMU pPa3BUTHUA.

Hemoncmpayuu:

Tabauywl u cxemsi: «OCHOBHBIE CTAAUN
OHTOreHe3a», «[Ipsmoe u Henpsamoe
pa3BuTHe», «/{BOMHOE OIIIOJOTBOPEHHE
YLIBETKOBBIX PAaCTCHUN»

IPSIMOEU HENPSMOE (JINYMHOYHOE);
MeTamopdo3,Meracropa, MUKpOCIopa,

IBUIBLIEBOE 3€PHO, CIIEPMUH, 3aPOABIIIEBBIN

MEILOK, IBOMHOE OII0IOTBOPEHHUE.
OmnpenensiTe Tanbl SMOPUOHATIHLHOTO
Pa3sBUTHSI XOPJIOBBIX HA CXEMax U
npernaparax ¥ ONMCHIBaTh MPOIECCHI,
IPOMCXOAIINE Ha KaXK/I0M JTarle.
CpaBHUBaTh IEPUO/bI OHTOTEHE3A;
PSAMOE M HeNPSIMOe (JTMYMHOYHOE)
[IOCTAIMOPHUOHAIIBHOE Pa3BUTHE,
3apOIbIIIN YEJIOBEKA U IPYTUX
XOPJIOBBIX.

OOBACHATH OMOIOTHYECKOE 3HAUECHUE
pa3BUTHA ¢ METaMOP(O30M;
OTPHIIATEIbHOE BIUSHUE AJIKOTOJIA,
HUKOTHHA U JPYTUX TePATOTC€HHBIX
(bakTOpOB Ha pa3BUTHE 3apOIbIIIA
YesoBeKa.

OmnuceIBaTh NpOLECC ABOMHOIO
OTIJIOJJOTBOPEHHUS Y IIBETKOBBIX
pacTeHui

Hroro yacos 1o reme
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Tema 6. HacJjiencTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

6.1 | 'enernka — HayKa 1 [Ipenmer u 3a1aun reneTuku. Poiib PackpeiBath comepkaHrue TEPMUHOB U TTOHSITUI:
0 HACJIEICTBEHHOCTUH LUTOJOTUU ¥ IMOPHOJIOTUUB T'€H, TCHOM, TeHOTHII, (DEHOTHIL,XpPOMOCOMBI,
U3MEHYUBOCTH CTaHOBJICHUM I'eHeTUKH. Bxiazg aJlJIeNIbHbIE TeHBI (aJlJIeNin), TOMO3HUI0Ta,

POCCHICKHX M 3apyOeKHBIX YUCHBIX B reTepOo3UroTa, JOMUHAHTHBIN MPU3HAK (TEH),
pa3BUTHE Fr€HETUKU. MeTo1bl TeHETUKHU pelriecCUBHbBIN NpU3HAK (TeH), YUCTast TUHUS,
(TuOpUI0IIOTUIECKUN, IUTOTEHETUIECKHH, rudpu.

MOJIEKYJISIPHO- T€HETHUECKHIA ). [lepeuncnarh u XapakTepu30BaTh METOIbI
OCHOBHbIE T€HETUYECKHE MTOHATHS. TEHETUKH: TUOPUOJIOTUUECKUM,
I'eneTnueckas CHMBOJIMKA, UCIIOIb3yEMAasi B LUTOT€HETUYECKU I, MOJIEKYJIIPHO-

cXeMax cKpeluBaHuil,/Jemoncmpayuu: IEeHETUYECKUI; TOMUHAHTHBIE U PELIECCUBHbBIE
Topmpemuwr: I'. Mennens, T. Mopran, H. H. MPU3HAKU PACTCHUN U

Baswuios, C. C. YeTBepuKoB, JKUBOTHBIX.

H. B. TumodeeB-PecoBckuii. [Tonb30BaThCsI TEHETHYECKOM
ObopyoosaHnue: MOJIENb- ANTUIUKAIUS TEPMUHOJIOTUEH W CUMBOJIUKOU JJIs
«MOHOTHOPHIHOE CKpELIBaHUEY, 3alUCU T€HOTUITHYECKUX CXEM

repOapuii «I'opox moceBHOW» CKpPEIIMBAHUS

6.2 | 3akOHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACJIEJOBAHUS PackpsIBaTh conepkaHue TEPMUHOBHU
HaCJIEJJOBaHUS MIPU3HAKOB, YCTAHOBJIEHHBIE MOHSTUN: MOHOTHOPHTHOE
IIPU3HAKOB. I'. Mennenem. Monorubpuanoe CKpeluBanue, (HeHOTHITMYECKHE TPYIIIbI,
MounoruOpunHoe CKpelllMBaHue. 3aKOHeINHOOO0pa3usi THOPUIOB rUOpPHUI0IOTHUECKUIA METO/T, YMCThIE IUHUH,
CKpELIMBaHUE nepBoro nokoseHus. [IpaBuioJOMUHUPOBAHUSA. | TOMUHUPOBaHHE I€HOB(IIOJIHOE, HEMOIHOE),

3aKOH pacIleIuIeHus IPU3HaKoB. [ unoresa
YUCTOTHI TraMeT.
ITonHOEM HEMOJIHOE JOMUHHPOBAHUE.

pacIiernicHue
B IIOTOMCTBE.
OHI/ICBIBaTI) MeTO)II/IKy HpOBe)IeHI/Iﬂ

35



Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywvl u cxemvi: <KMOHOTHOPUTHOE
CKpEIIMBAHUE U €0 LIMTOr€HeTHYeCKast
OCHOBay, «3aKOH pacCIICIUICHHUS U €T0
IIUTOICHETUYCCKAst OCHOBAY, «3aKOH
YHUCTOTEI TraMeT.

Obopyoosanue:

MOJICIIH-aITITMKAIH « MOHOTHOpHTHOE
CKpelnBanuey, «HenosmHnoe
JIOMUHUPOBaHUEY, repoapuii «I"opox
IIOCEBHOM)

I'. MeHeaeMOonbITOB M0 U3YyYEHHIO
HacCJIe0BaHUS OJTHOM Mapbl MIPU3HAKOBY
ropoxa MoCEBHOTO.

PackpbiBaTh coziepkaHue 3aKOHOB
eanHo00pa3us THOPUIOB TIEPBOTO
MOKOJICHUS U 3aKOHA PACIIEIIICHUSI.
OOBACHATH TUTIOTE3Y YUCTOTHI TaMeET.
3anuceiBaTh CXEMbl MOHOTHOPHUIHOTO
CKpEIIUBaHMS, OOBSICHATH €T
[UTOJIOTHYECKHUE OCHOBBI U PEIIATh
reHEeTUYECKHE 3aJaun

Ha MOHOTHOPHUHOE CKpEIIUBAHUE

6.3

Jurnbpumnoe
CKpeIlMBaHUE.
3aKOH HE3aBHCUMOTO
HaCJICTOBAHHMSI
MPU3HAKOB

JluruGpuHoe cKpemMBanme. 3aKkoH
HE3aBUCHUMOTI'0 HACJICI0BAHMS
MpU3HAKOB. L{uTOreHeTnueckne OCHOBBI
JTUTHOPUTHOTO CKPEIINBAHUS.
AHanM3Mpyrollee CKpeuuBaHue.
Hcnonp3oBanue aHAIM3UPYIOIIETO
CKpEUIMBaHUS 17151 ONPEICCHUS
TE€HOTHIA OCOOH.

Hemoncmpayuu:

Iopmpemui: T'. Menaens. Tabauywl u
cxemvl: «JluruOpuaHOECKpEIIBaHNEY,
«IuTonorndeckue

OCHOBBI JUTUOPUTHOTO CKPEIINBAHUS.
ObopyoosaHnue: MOJIETb- aNTUTAKAITUS
«luruOpuaHOE CKpEIIBAHKE)

PackpeiBaTh  comepkaHu€ TEPMHUHOB U
MOHATUN:  AUTHUOPUIHOE  CKpELIMBaHHUE,
aHaJIM3UPYIOLIEE CKPEIIMBAHUE.

OnuceiBaTth onbITel I'. Menmens

10 U3YYEHUIO HACJIEAOBAHUS IBYX NIapIIPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBath conepxaHue 3aKOHa HE3aBUCHUMOIO
HACJIEIOBAHUSI TPU3HAKOB.

[IpuMensATh MaTEMAaTUUECKUNA PACUET C
MMOMOIIBI0 METO/[a TEPEMHOKEHUS
BEPOSATHOCTEMN U 3aIUCH C IIOMOIIBIO
(hEHOTUTTMYECKUX PATUKAIOB PACIICTUICHHS
MPU3HAKOB Y TOTOMKOBIIO ()EHOTHUTTY U
TE€HOTHITY.

3anuchIBaTh CXEMBI AUTUOPUTHOTO
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CKpCIIUBaHMS, OOBSICHATH €ro
LUTOJIOTMYECKHE OCHOBBI U PeIlaTh
TCHETUYECKUE 3a7a91 HA TUTUOPHUIHOE
CKpELIMBaHNE

6.4

CremieHuoe
HACJIEJOBAHUE
MIPU3HAKOB

CuerneHHoe HacleJ0BaHUE IPU3HAKOB.
Pa6ora T. Moprana 1o cremnjieHHOMY
Haciea0BaHuIo reHoB. Hapymenue
CUEIUICHUS TEHOB B pe3yJIbTaTe
KpPOCCHUHIOBEpPa. XpOMOCOMHAS TEOPUS
HAaCJIEACTBEHHOCTH.

I'eneTnyeckue KapTel.
Hemoncmpayuu: [ lopmpemoi: T.
Mopran. Tabauyst u cxemvl:

«Meio3sy,

«I'eHeTnyeCKHe KapThl paCTCHUH,
YKUBOTHBIX U YEJIOBEKA»,
«B3anmoielicTBUE aJUIEIIBHBIX TEHOBY.
Obopyoosanue: MUKponpenapaT
«dpo3odunay (Hopma, myTamuu GopMbl
KpPBUIBEB U OKPACKHU TeJa), MUKPOCKOIL,
Mozenb-anmaukanus «llepexkpéct xpomocomy.
Jlabopamopuvie u npakmuyueckue
pabomui:

JIaGoparopHas pabota Ne 5. «M3yuenue
pe3yIbTaTOB MOHOTHOPHTHOTO

U TUTUOPUHOTO CKpPEIIUBaHUS

PackpeiBath conepkaHue TEPMUHOB U
MMOHATHH: CIICINIEHHOE HacJICJOBaHUE
MIPU3HAKOB, PeKOMOUHAIIMS TEHOB,
TEHETUYECKHE KapThl XPOMOCOM,
MOpraHu/a.

HazriBaTh OCHOBHBIE ITOJIOKEHHMS
XPOMOCOMHOW TEOPUHU
HacieAcTBeHHOCTH T. Moprana;
packpbIBaTh cojaepxanue padboTeIT.
MopraHna 1o ClerIeHHOMY
HACJICIOBAHUIO T€HOB U ITPUYUHBI
HapyLIEHUs CLETUICHUS MEK1y T€HAMM.
3anuchIBaTh CXEMbI CKPEIIUBAHUS TIPH
CILIEIIJIEHHOM HAacleA0BaHUU, OOBIACHITE
MPUYUHBI PEKOMOMHAITUUTECHOB,
ONPEAENATH YUCIIO TPYIII

CLETUICHUS TEHOB; PelIaTh FeHETUYECKUE3a1aun
Ha CILIEIIJICHHOE HacJlIeJ0BaHUE
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y Ap030(HIIbI HAa TOTOBBIX

MHKpOIIpernapaTax»
6.5 | ['eneruka nmomna. I'enetnka nona. XpoMOCOMHOE ONpeIEICHUE PackpbIBaTh conepkaHue TEPMUHOB U
HacnenoBanue 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. MOHATUI: XPOMOCOMHBIN HA0Op, AyTOCOMBI,
MIPU3HAKOB, CLIETUICHHBIX ['omorameTHble UTETEPOraMeTHBIE OPraHU3MBbl. | MTOJIOBBIE XPOMOCOMBI, TOMOT'AMETHBIN 101,
C I10JIOM HacnenoBanue npu3HaKkoB, CLETVICHHBIXC reTepOraMeTHBIN 110J1, CLETUIEHHOE C II0JIOM
MIOJIOM. HaCJIEe0BAHUETIPU3HAKOB.
emoncmpayuu: OOBSACHATH HUTOJIOTHYECKUE OCHOBBI
Topmpemeur: I'. Mennens, T. Mopran,H.U. XPOMOCOMHOTI'0 MEXaHN3Ma OIPEIECIICHUAIIONA Y
Basuinos. Pa3IMYHBIX OPTAaHU3MOB.
Tabnuyst u cxemol: «'eHEeTHKA TONIAY, CpaBHMBaTh 3aKOHOMEPHOCTH HACJIEI0BAHUS
«3aKOHOMEPHOCTHU HacCJIeJOBaHMUs, IIPU3HAKOB, CLEIJICHHBIXHU HE CLIETUICHHBIX
CUEIJIEHHOTO € NT0JIoM», «KapnoTunsl criosioM. Pemate reHeTH4ecKue 3a/1a4u Ha
YEJIOBEKa U KUBOTHBIX» HACJIE0BAHNE
CLEIIJICHHBIX C [TOJIOM IPU3HAKOB
6.6 | MI3MEeHYHBOCTS. N3menunBoCTh. BB N3MEHUNBOCTH: PackpsIBaTh copepkaHue TEPMUHOB U
Henacnencrsennas HEHACIIEACTBEHHAs U HACJICICTBCHHAs. MOHATUI: U3MEHYUBOCTD, HACJIEICTBECHHAS
U3MEHYMBOCTh Ponb cpenpl B HEHACIEICTBEHHOM M3MEHYMBOCTh, HEHACIICICTBEHHAS

U3MEHYUBOCTHU. XapaKTEPUCTUKA
MOAM(UKAIIMOHHON U3MEHUNBOCTH.
BapuauvoHHbIN psia U BapUallMOHHAS
kpuBas. Hopma peakuuy npusHaka.
KonnuecTBeHHbIE M KAUECTBEHHBIE
MIPU3HAKN MUX HOPMA pEaKIUy.
CBoiicTBa MOIU(UKAITIOHHON
W3MEHYUBOCTH.

M3MEHYUBOCTh, MOAU(PHUKAITIOHHAS
W3MEHYHBOCTH, BAPUAIIMOHHBIN PSfI,
BAapUaHTa, BapuallMOHHAsl KpUBasi, IPU3HAK,
HOpMa peakIui, KOJTMYeCTBCHHBIC U
KaueCTBEHHbIC MPU3HAKH.
KnaccudumnupoBats BuabI

M3MEHYMBOCTH U BBISBIISITH UX
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Jemoncmpayuu:

Tabauywvl u cxemsvt: «BUIBI N3MEHUUBOCTHY,
«MoauduKannoOHHASU3MEHYHUBOCTH .
Jlabopamopusvie u npaxmuueckue
pabomui:

JlaboparopHast pabota Ne 6. «M3yuenue
MOAU(MUKAITMOHHOW U3MEHYHBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO psijia U
BapUAIIMOHHON KPUBOI

OHOJ0rHYeCcKre 0COOEHHOCTH.
[lepeuncnars cBoiCTBa
MOAU(UKAITMOHHOW U3MEHYMBOCTH U
OOBSICHATH € 3HAYCHHE JIJISi OPTaHH3MOB.
PaznuyaTh KOJNYECTBEHHBIE U
KaueCTBCHHBIC TIPU3HAKHU; CTPOUTH
BapUAIMOHHBIN PsiJl, BApHAITMOHHYIO
KPUBYIO, BBIYHCIISITh CPEHEEC 3HAYCHHE
MpU3HAKa

6.7

Hacnencrsennas
W3MEHYUBOCTH

Hacnencrsennas, nim reHOTUNIMYECKast
M3MEeHYUBOCTh. KoMOMHaTHBHAS
W3MEHYHUBOCTh. M€103 1 MOJIOBOM MPOLIECC —
OCHOBa KOMOMHATHBHON N3MEHYHBOCTH.
MyTauroHHas U3MEHYUBOCT.
Knaccudukanus Mmyranuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacToTa ¥ IpUYUHBI MyTaLAN.
MyrtareHssle (akTopsbI.

3aKOH rOMOJIOTUYECKUX PSJIOB

B HacJeACTBeHHON n3MeHunBocty H. 1.
Basuiiosa. BHesinepnas
HACJIEICTBEHHOCTh U U3BMEHYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: T'. ne ®pus, H. 1. BaBunos.
Tabruyer u cxemvr: «MyTalmOHHAS

PackpeiBath conepkanne TEpPMUHOB U
MMOHATHH: HacJIeACTBEHHAs N3MEHUHBOCTb,
KOMOWHATHUBHAs U3MEHUYUBOCTb, MyTaIllMOHHAS
W3MEHYUBOCTb, MyTaHT, MyTallUU: T€HHBIE,
XPOMOCOMHBIE, TCHOMHBIE; TIOJIUTLTOUAMS,
AHEYIUIOUINSI, MyTareHbl. XapakTepu30BaTh
HACJIEJICTBEHHYIO U3MEHUYUBOCTb;
(bopMyIHUpOBaTh 3aKOH TOMOJIOTHUYECKUX PSIOB
B HacJieAcTBeHHOM m3MeHunBocTuH. 1.
BaBunoBa u 0OBICHATH €0

3HAYCHHUEJII OMOJIOTHH U CEJICKIIUU.
KnaccudunupoBats MyTalluu: TeHHEBIE,
XPOMOCOMHBIE, TCHOMHBIE U ITPUBOJIUTH
MPUMEPHI MYyTaLIUM.

OOBACHATH MPUIHHBI BOSHUKHOBEHUSI
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U3MEHYUBOCTbY.

ObopydosaHue: MAKPOCKOTI,
MuKpomnpenapat «Jpo3oduia» (HopMma,
MyTal# (popMbI KPBUIBEB B OKPACKa Tela);
KOMHATHBIE PACTEHUS C MECTPOOKpacKOn
JMCTHEB.

Jlabopamopusie u npakmuyeckue
paoomul:

JlaGopaTopHas pabota Ne 7. «AHanu3
MyTali y Apo30(uiIsl Ha TOTOBBIX
MHUKpOTpernaparax»»

MyTaluii, pojib GaKTOPOB-MYyTareHOB.
CpaBHMBaTh BUJbI MYyTAIlUil; BBISBISATH
MPUYMHBI HACJIEICTBEHHON U3MEHUNBOCTH,
HWCTOYHUKHU MYTAareHOB B OKPYKAIOUIEN cpelie
(KOCBEHHO).

XapakTepu3oBaTh BHESAIEPHYIO
HACJIEICTBEHHOCTh U U3BMEHYMBOCTD

6.8

I'eneTuka yenoseka

I'enetuka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIC METO/bI TCHETHKH YEJIOBEKA:
IreHeaJIOrMYECKHI, OJTM3HEIIOBBIH,
IIUTOICHETUYCCKUM, OMOXMMUYECKHIA,
MOJIEKYJISIPHO-TEHETUUECKU .
CoBpeMeHHOe OIpeIesIeHUE TeHOTHUTIA:
MOJIHOTEHOMHOE CEKBEHUPOBAaHUE,
T€HOTUIHUPOBAHUE, B TOM YHCIIE

¢ nomotnsto [TP-ananu3a.
Hacnencreennsie 3a00JieBaHNS YeIOBEKA:
reHHbIe 00J1e3HH, 00JIE3HHUC
HacJIeICTBEHHOU
MPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE
Oone3nn. CoMaTHUeCcKue U
re€HEpATUBHBIE MyTaIlUH.

PackpeiBath conepkanie TEpPMUHOB U
TOHSTUI: KAPUOTHII YEJIOBEKa,
[MATOTeHETHYECKHNIT METOJI, TeHEAJIOTHUECKHUH
METO/I, POJIOCTIOBHBIC,0JTM3HEIIOBBIM METO/I,
HacJIeJCTBEHHBIE 00JIe3HU: (MOHOTECHHBIE,

C HACJIEICTBEHHOM

MPEAPACIOJIOKEHHOCTHIO,

XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTHPOBaHUE.

[TepeuncnaTb 0COOEHHOCTH U3YYEHUS TeHETUKHU
YeJI0BEKA; MPUBOJIUTH TPUMEPHI
HACJIEACTBEHHBIX 00OJIE3HEHN YEI0OBEKA,
XapaKTepU30BaTh METOBI UX MPO(PIITAKTHKY;
000CHOBEIBATH 3HAYEHHE
MeJINKO-T€HETHYIECKOTO
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CtBosOBBIC KJIETKH. [IpuHIIHIIBI 370pOBOTO
o0pasa )XKU3HH, TUATHOCTHKU,TPOPUITAKTHKYA U
JIeYCHUS TeHeTHYeCKuX00e3Hein. Menuko-
TEHETUYECKOE

KOHCYJIbTUPOBaHUE. 3HAYCHUE
MEIULIMHCKON MeHETUKHU

B MPEIOTBPAILCHUH U JICYCHUHU
TEHETUYECKUX 3a00JIeBaHUI YeTTOBEKA.
Hemoncmpayuu:

Tabauywl u cxemwr: «HaciemoBanue
pe3yc-axTopay, «I'eHeTuka rpymi
KpOBU».

Jlabopamopusie u npaxmuueckue
paoomot:

[IpakTryeckas padora Ne 2.

«CocTaBieHue U aHAIN3 POJOCIOBHBIX
YEJIOBEKa

KOHCYJIbTUPOBAHHS.
BBISIBIIATE ¥ CPaBHUBATH MEXKAY COOOM
JIOMUHAHTHBIC U PELIECCUBHBIC IPU3HAKU
YEeJI0BEKA.

CocTaBJIATh U aHAIU3UPOBATH
POJIOCIIOBHBIE YETIOBEKA

Hroro yacos 1o reme

8

Tema 7. Ceslekuusi OpranHu3mMosB,

OCHOBBLI OMOTEXHOJIOTUH

7.1

Cernekius Kak HayKau
nporecc

1

Cenexuus Kak HayKa U IpoOIiECC.
3apokJIeHUE CEJIEKIUU U IOMECTUKAIIHS.
VYuenue H. 1. BaBuiiosa o neHTpax
MHOT000pa3usi U IPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUH.

LleHTpbI MPOUCXOXKIEHUS TOMAIIHUX
KUBOTHBIX.

Copr, moposa, mTaMm.

PackpbIBaTh cojiepx’aHue TEPMUHOBU
TIOHSTHIA: CENIEKITHS, COPT, TIOPO/Ia,IITaMM,
JIOMECTHKAIIM, WK OJJOMAIlIHUBaHHE,
LEHTPbl MHOT000pa3us U
MIPOUCXOKICHUS

KYJIBTYPHBIX PacTEHUH U

KUBOTHBIX, THOpUIU3AIINS,
MCKYCCTBEHHBIN 0TOOD.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos. Tabauysl u
cxemul: Kapra «LleHTppIMHOr000pa3us u
IIPOUCXOXKACHUS KYIbTYPHBIXPACTEHUII,
«ITopoibl TOMAIIHUX KUBOTHBIX,
«Copra

KYJIBTYPHBIX PacTE€HUIl».

Obopyoosanue: MyJISKU THIOOB U
KOPHEIUION0B JUKUX (OopM U
KYJIbTYPHBIX COPTOB pacTeHUM; repoapuii
«CenbCKOX035IICTBEHHBIEPACTECHUS

Ha3zbiBaTh 1 cpaBHUBATh OCHOBHBIE
ATaNbl Pa3BUTHUS CENEKIIUHU.

Nznarats yuenue H. M. BaBunosa

0 IIEHTPAX MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuii; pa3ianyaTh IEHTPhI HAa KapTe MUpa,
CBSI3BIBATh UX MECTOIMOJIOKEHUE

C oyaraMu BO3HHUKHOBEHUSJPEBHEUIITNX
[UBWJIN3ALMUH.

CpaBHHBATB COpTa KYJIBTYPHBIX
pacTeHuil, OpOIbl JOMAITHUX
JKUBOTHBIX M UX AUKUXIIPEIKOB.
OueHuBath posib CEICKIUU

B 00ecre4eHn! MPOJ0BOIBCTBEHHON
0€301acCHOCTH YeJIOBEUECTBA

7.2

Merons! n
JIOCTHKEHUS
CEJIEKLUU PACTCHUIHN
YKUBOTHBIX

CoBpeMeHHbIE METO/IBI CENIEKIIMHA. MacCoBBIi
Y UHJMBUAYaJIbHBIH OTOOPHIB
CEJIEKIIMMPACTEHUI U KUBOTHBIX.
OreHka sKcTepbepa.
bin3KopoICTBEHHOE CKpEIIMBAaHUE —
nHOpuuHT. YucTas IuHUS.
CkpeniuBaHue YUCTHIX JIMHUM.
I'erepo3suc, nnu rubpuaHas cuia.
HeponcrBenHoe ckpemuBanue —
aytOpuauHr. OtnanéHHas

rudpuau3anus u e€ycnexu.
HcKkyccTBEHHBIN MyTareHe3 U NOJIydeHHe
MOJIMIIIONJO0B. JIOCTHKEHUSI CENEKIUU

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUIN: UCKYCCTBEHHBIH O0TOOp, MacCOBBII
0TOOp, MHAMBUIYAIBHBIN 0TOOp, SKCTEPhED,
OJIM3KOPOJICTBEHHOE CKpELIMBaHUE, YUCTas
JIMHUS, TETEPO3UC,HEPOJICTBEHHOE
CKpellIBaHue,

UCKYCCTBEHHBIN MyTarcHes, IOJIUILIONIbI.
CpaBHuBaTh (POPMBI UCKYCCTBEHHOTO
otbopa (MaccoBOro HUHAMBUIYATBHOTO),
BU/IBI

rubpuau3amu (6JIU3KOPOJICTBEHHON U
OTJAJICHHOM ), CIIOCOOBI TTOTYIEHUS
MOJIUIIIIONIOB.
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pacTeHui, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

Jemoncmpayuu:

Hopmpemui: 1. B. MuuypuH,

I'. JI. Kapneuenko, M. ®@. MBaHOB.
Tabauysr u cxemol: «OTHATICHHAS
rubpuanzamusy, «Padboter akagemukaM. @.
WBanosay, «Ilommmmonausy.
Obopyoosanue: MyISKU TUIOA0B U
KOPHEIIOI0B AUKUX (HOpM U

KYJIbTYPHBIX COPTOB PaCTEHUH.
Jlabopamopusvie u npaxmuueckue
paoomot:

Oxckypcusi «OCHOBHBIE METOBI U
JTOCTHKCHHS CEJICKIIUU PAaCTCHUH 1
YKUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIIHIO,
IJIEMEHHYIO (hepMy, COPTOUCTIBITATETbHBIN
Y4acTOK

WJIM TETTUYHOE XO3AHCTBO)

[IpuBOANTH PUMEPHI TOCTUKEHUN
CEJICKIIMU PACTCHUI U )KUBOTHBIX

7.3

buorexnomornsa
KakK OTpacib
IIPOU3BOJCTBA

buorexHomorus xak oTpaciib HIpOU3BOACTBA.

I'enHas nHxeHepus. JTanbl CO31aHUs
pexombunanTHOUW JIHKM TpaHCcreHHBIX
opranu3moB. KinerounasmHxeHepusl.
KiteTounble KyIBTYpHI.
MUKpOKIIOHAIBHOEPA3MHOKEHUEPACTEHU .
Knonuposanue

BBICOKOITPOTYKTUBHBIX

PackpeiBath comep)kaHne TEPMUHOB U
MTOHATHI: OMOTEXHOJIOTHUS, KJICTOUHAS
WH)XCHEPHsl, TeHHAas MH)KEHEePHs,
KIIOHUPOBAHUE, TPAHCTEHHBIC OPTaHU3MEI,
I'MO (renetndecku MOIUPUITUPOBAHHBIE
OpraHu3Mbl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK

OTpaciib TPOU3BOJICTBA, OCHOBHBIC
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CETbCKOX035HCTBEHHBIX OPTaHU3MOB.
Okonornyeckuen srndeckue npoodnemsl.I' MO —
TEHETUYCCKH MOAU(PUIIUPOBAHHBIC OPTaHU3MBI.
Jemoncmpayuu:

Tabnuywl u cxemol: «OOBEKTHI
OouorexHosoruny, «Kinerounsie

KYJbTYPbI M KIOHUPOBAHHUE,
«KoHCTpynpoBaHHEH TIEPEHOC TCHOB,
XPOMOCOM)

JOCTHKEHUSI OMOTEXHOJIOTHH B 00JIACTH
MPOMBIIIICHHOCTH, CETLCKOTO X03sICTBAN
MEIUIUHBI.

[lepeuncnsiTb U XapaKTEpU30BaTh
OCHOBHBIEMETOJIBI M JOCTHIKCHHS
OMOMH)KEHEPHH.

OOCy»X1aTh YKOJIOTHYECKUE B ITHUECKUE
aCTIeKThl HEKOTOPBIX UCCIIETOBAaHUIA B
00s1acTH OMOTEXHOJIOTUH (KJIOHHPOBAHUS,
HCKYCCTBEHHOTO OILUIOIOTBOPEHUS,
HAIPaBJIICHHOTO M3MECHEHHSI TeHOMa U
CO3/1aHUS TPAHCTEHHBIX OPTaHU3MOB)

Htoro yacoB no Teme 3
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOBIIO [TPOTPAMME
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11 KJACC

Ne HaumenoBanue KommuectBo OcCHOBHbBIE BUJIbI JIEATELHOCTH
n/m pa3zienoB U TEM 4acoB [IporpammHoe conepxanue o0yyarouxcs
y4eOHOTro peameTa
Tema 1. JBosoUOHHAS OHOJIOTHSA
1.1 | DBomrouust ¥ METObICE 1 [Ipennocbuikn BO3BHUKHOBEHUS 3BOJIIOUUOHHON | PackpbIBaTh cojepkaHUE TEPMUHOB U

HU3YyUCHUA

TEOpHUH. DBOJIOLIUOHHASITEOPUS U €€ MECTO B
OMOJIOTHH.

Brnusgnaue 3BOIIOIIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBuaeTeNnbCTBa 3BOJIOLIH.
[TaseoHTONOrMYECKHE: TTOCIIEIOBATEIBHOCTD
MOSIBJICHUSI BUJIOBB MTAJICOHTOJIOTMYECKOM
JIETOIUCH, TIEPEXO/IHBIE (DOPMBI.
buoreorpaduyeckue: cXoACTBO U paznuyne
dayH udaop MaTEpUKOB U OCTPOBOB.
OMOpPHOIOTUYECKHE: CXOICTBAU Pa3IudHs
SMOPHOHOB Pa3HBIX BUOB MO3BOHOYHBIX.
CpaBHUTEIHHO-aHATOMUYECKUE:
TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIUMEHTAapHbBIE OpTaHbl, ATABU3MBI.
MonekynspHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB

HACJIEJICTBEHHOCTH U OCHOBHBIX

TIOHSITHIA: SBOJIOIMS, TEPEXOAHbIE (POPMBI,
(UITOTEHETUYECKHE PSIJIbI, BUABI-DHIEMHUKH,

BUJIbI-PEJIUKTHI,
3aKOH 3apOJIBIIIEBOTO CXOJICTBA,
OMOreHeTHYeCKuil 3aK0H,

rOMOJIOTHYHBIC ¥ aHAJIOTUYHBIE

OpraHbl, pyIUMEHTapHbIE OPIaHbl,
aTaBU3MBI.

[TepeuncnsiTb OCHOBHBIE 3TAIbl PA3BUTHUS
ABOJIFOLINOHHON TEOPHH.
XapakTepu30BaTh CBUAETEIbCTBA
HBOJIIOIUH: MAJIEOHTOJIOTHYECKHUE,
ounoreorpaduueckue, SMOPHUOIOTHIECKUE,
CPaBHUTENIbHO-aHATOMHYECKHE,
MOJIEKYJISIPHO- OMOXUMUYECKHE.
[TpuBOANTE pUMEPHI EPEXOAHBIX (HOPM
OpPraHu3MOB, (HIIOTEHETHICCKUXPSIOB.
[TpuBOAUTE (OPMYIUPOBKU 3aKOHOB
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METa0O0JIMYECKUX IMYTeH y BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Hopmpemuwt: K. JIunnei, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBasieBckui,

K. M. bap, O. I'ekkensb, @. Mrosiep.
Tabnuywl u cxemol: «Pa3Burne
OpraHMYECcKOro MHpa Ha 3emiie»,
penbedHbIe TaOIUIIBI «3apOIbIIIH
MMO3BOHOYHBIX YKHBOTHBIX),
«APXEONTEPHUKCY.

Obopyoosanue: dbuoreorpaduyueckaskapTa
MHupa; KoJuieKuus «DopMbl

COXPAHHOCTH HMCKOIMAEMBbIX KUBOTHBIX U
pacTeHUi»; BIIAYKHBIC TIpenapaThl
«Pa3BuTHe HaceKOMOro», «Pa3BuTue
TSTYIIKI

OHMOreHETHYECKOI0 U 3apOJAbIIICBOIO
CX0oAacCTBa

1.2

Hcropus pazsurus
MPECTABICHUN
00 3BOJIIOLIUN

OpomononHas teopust Y. Jlapsuna.

HpeI[l'IOCLIJ'IKI/I BO3HHUKHOBCHHUS NapBUHU3MA.

JIBMOKyIIIUE CHITBI DBOJTFOIIMUA BUIOB IO
JapBuHy (M30bITOYHOE Pa3MHOXKEHUE
NIPY OTPAHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb,
6opr0a 3a cyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYeCKast TEOPHSI IBOIIOIIUH

PackpeiBaTh  cozpepkaHUE TEPMHHOB |
NOHATHI: CHCTEMaTuKa, eCTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD.

XapakTepu30BaTh OCHOBHBIE IBOJIIOLMOHHBIE
UJIed, KOHIETIINN 1 TEOPHH; CPAaBHUBATh
B3MIsAIbIHA BU WaBostouio K. JIunues,
K.b. Jlamapka,Y. J[apeuna.

OuenuBath BKaj JIMHHES B pa3BUTHE
CHUCTEMAaTHKH U OOBSCHATH MPHHIIUTIBI
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(CTD) 1 e€ OCHOBHBICTIOJIOKCHHUSI.
Hemoncmpayuu:

Ilopmpemeui: K. JIunueit, XK. b. Jlamapxk,Y.
JapBuH.

Tabauyvt u cxemwr: «llomynsiuny,
«Kapra-cxema mapuipyra myremectusy.
Hapsunay, «Dopmbl 60pbObI

3a CyIECTBOBaHUEY», «ECTECTBEHHBIN
oTO0p», «MHOr0OOpa3ue COPTOB
pactenuii», «MHoroodpasue nopoa
YKUBOTHBIX)

OMHApHOW HOMEHKJIATYPHI.
XapakTepu3oBaTh COICPKAHUE U 3HAUYCHUE
sBoJOIMOHHON KoHenuuu K. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-HAYYHBIC U
COLMAIbHO-3KOHOMUYECKHE MPEATOCHIIKH
BO3HUKHOBEHHUS IBOJIIOLIMOHHON Teopun Y.
HapBuna.

PackpriBath coziepkaHue IBOTIOIMOHHOMN
teopun. JlapBuHa; cpaBHUBATH
HEONPEAECTEHHYIO U ONPENETEHHYIO
M3MEHYMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, GOopMBbI OOPHOBI3a
CYILIECTBOBAHHUE.

OnuchIBaTh MOJIOKEHUS CHHTETHYECKOM
teopuu 3Bomonud (CTI) u 00bACHATD

e€ 3HaueHue Jyist OMoJIoTun

1.3

Bun: xpurepun u
CTPYKTYypa.

[Tomynsanus Kak Kak
JJIeMEHTapHas €IMHULA
BHJA

Muxpossomtonus. [onysanus kak
SIMHUIIABUIA W DBOJIOIIHH.
Hemoncmpayuu:

Tabauywl u cxemol: «llomynsium,
«MyTannoHHas U3MEHYUBOCTbY.
ObopyoosaHue: MUKPOCKOIIL,
Mukpomnpenapar «/pozoduna» (Hopma,
MyTaruu GOPMBIKPBUTHEB U OKPACKH TETIA),
Mozenb-amunkanus «llepekpéct
XPOMOCOM.

PaCKpLIBaTL COACPIKAHUEC TCPMHHOB U

MOHSTHIA: MUKPOJBOJTIOLHS, BH]I,
KpUTEpUU BUA, apeal, MOMyJIsaIus,
reHooH/,  MyTallMud, KOMOWHAIUU
I'€HOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMAaTHUYECKYIO eIMHUILY U LEJIOCTHYIO
Ouoorudeckyro cuctemy. Boraensats
KpUTEPUU BHUIA

(Mopdomornyeckuit, pu3MOIOTHISCKUH,
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Jlabopamopnwvie u npakmuyeckue
pabomul:

Jlabopartophnas pabota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIIOTHYECKOMY
KPUTEPUIO»

OMOXMMHYECKUM, T€HETHYECKUH,
OKOJIOTUYECKUH,  reorpaduyeckuil) u
NPUMEHSATh  KPUTEPUU JUISI  OMHCAHUS
KOHKPETHBIX BUJIOB.

XapakTepru3oBaTh MOMYJISALIUI0 KaK
CTPYKTYPHYIO €AMHUILY BU/IA U

SBOJIOIUH.

OrnuchIBaTh MOMYJISAIIUIO IO OCHOBHBIM
MOKa3aTeisiM: COCTaB, CTPYKTypa

1.4 | [ABwxKyIue CUIIbI JBuxymue cuibl (pakTOphl)IBOIIOLKUU BUIOB | PackpbiBaTh colep:kaHne TEPMUHOB U
(a;1eMeHTapHbIe B npupoje. MyTallMOHHBIN NPOLIECC U IMOHATUN: KOMOMHATHBHAS H3MEHUYHUBOCTb,
(haKTOpBI) IBOTIOLIUN KOMOMHATHBHAS U3MEHYUBOCTD. MyTal1u1, MyTallMOHHBIIIIpOLIECC,

[TomysIIMOHHBIC BOJTHBINA Apei( TEHOB. MOMYJISIIIHOHHBIC BOJHBI, Ipei() TCHOB,

WM3onsius m murpanust,/[lemoncmpayuu: W30JISIIUS, MUTPALIUH.

Tabnuyvl u cxemol: «/IBUXKyIIUE CUITBI XapakTepru3oBaTh JIEMEHTaPHbBIC

SBOJIIOLIMHI (baKkTOpPbI HBONIOIMH: MYyTalIUOHHBIN
npoiiecc, KOMOMHATHBHAS
W3MEHUYUBOCTb, MOMYISAIMOHHBIEC BOTHBLAPEH(D
TE€HOB, U30JIALMS, MUTPAIU.
VYcraHaBnuBaTh NPUUUHHO- CJIEJICTBEHHBIE
CBSI3M MEXIY MEXAHU3MOM M PE3YJIbTaTOM
JENCTBUSABIKYIIUX CUT (3IIEMEHTapHBIX
(haKTOpPOB) IBOJIOLINH

1.5 | EctectBenHslIit oTO0pH EctecTBeHHBII 0TOOP — HANTPABIAIOIIN I PackpeiBath conepxanue TEpMUHOB U

ero Gopmsl

(hakTOp BOJIOIIHH.
®opMBI €CTECTBEHHOT 0 0TOOPA.

MIOHSITUI: €CTECTBEHHBIN 0TOOpP, OophOaza
CYIIECTBOBaHHUE.
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Hemoncmpayuu:
Tabauywl u cxemwvl: «EcTeCTBEHHBII 0TOOPY,
«bopb0a 3a cymecTBOBaHUE»

OnucelBaTh  MEXaHU3M  JACHCTBUA
€CTECTBEHHOTO 0TOOpa.

Xapakrtepu3oBatb ~ (OPMBI  €CTECTBEHHOTO
oTbopa  (ABWXKYIIUH,  CTaOWJIM3UPYIOIIUA,
JU3PYITUBHBIN) U CPABHUBATH UX MEKTYCOOOH.
Xapaktepu3oBarb 00psOy

3a CyIIECTBOBAaHUE U CPABHUBATH €& BHUJIbI
(MeXBUOBas, BHYTPUBUIOBAsI,00ph0a ¢
HeOIaronpusATHBIMU

(akTOpamMu BHEIIHEH Cpe/Ibl)

1.6

Pe3ynbTaTel 3BOIIOIMN:
MIPUCIIOCOOJIEHHOCTh
OpraHu3MoOB U
BUJI000pa3oBaHue

[Tprcnoco0aeHHOCTh OPraHu3MOB

KaK pe3yJibTaT 3BoJoIHH. [Ipumepsl
MPUCTIOCOOJICHUH y OPTraHHU3MOB.
Apomopdo3sl 1 naroasanTauuu.Buan
BUJ1000pa3oBaHue.

Kpurepuu Buga. OCHOBHBIE (POPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTHUECKOE.

Hemoncmpayuu:

Tabnuysl u cxembi:
«I[Iprcnoco0aeHHOCTh OPraHU3MOBY,
«["eorpaguueckoe Bu1000pazoBaHue»,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.
Obopyoosanue:

KoyeKIust «[IprMeps 3aIuTHBIX
NpUCHIOCOOTICHUH Y JKUBOTHBIXY,

PackpsIBaTh conepkaHUE TEPMUHOB U

MOHSTHIA: IIPUCTIOCOOJICHHOCTD,
IMOKPOBUTCJILCTBCHHAA U

npeocTeperaromias OKkpacka,

MacKHpPOBKa, BUJI000pa30BaHUE.

OnuceiBaTh MEXaHW3M BO3ZHUKHOBEHUS
MPUCTIOCOOJICHUN Yy OpPraHU3MOB.

BbIsBASATE MO W300pakeHUsSIM, HA JKHUBBIX H
(buKCHPOBaHHBIX rpernaparax IIPUMEPBHI
MPUCTIOCOOJICHHOCTH PAaCTEHUN W

JKUBOTHBIX K YCIIOBUAMCPCAbI O6I/ITaHI/I$[,
JTIOKAa3bIBaTh OTHOCUTEIBHYIO

11e7IECO00Pa3HOCTh MPHUCITOCOOTIECHUH.
XapakTepHu30BaTh CIIOCOOBI U

MeXaHU3MBI BUI000pa30BAHUS;

OTHCHIBATh M CPAaBHUBATH OCHOBHBIE
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KOJUICKIHWA HACCKOMBIX C pa3JIMYHbIMU

TUIIaMH OKPACKU; H2160p IJI040BU CCMAH.

Jlabopamopnsie u npakmuveckue
pabomul:

JlaGopaTtopHnas pabota Ne 2. «Oncanue
IIPUCIIOCOOIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepay

(OPMBI FKOJOTUIECKOTO U
reorpauuecKOroBUA000pa30BaHUs

1.7

Hamnpasnenus u nmytu
MaKpO3BOJIIOLIMH

Makpo3Bosronus.

@DopMbI 3BOTIONUY: PHUIIETHYECKAs],
JMBEpreHTHAs, KOHBEPreHTHas,
napasuiensHas. HeoOpatuMocTsb
sBosronuu. [IpoucxoxaeHue

OT HEeCHeIUAIN3UPOBAHHBIX
MIPEJIKOB.

[Tporpeccupytolias crenuanu3anmsi.
AnanTuBHas paauaius.
Hemoncmpayuu:

Ilopmpemui: A. H. CeBepros.
Tabauywl u cxemol: «KApoMophO3bI»,
«Mnnoananrtamumny, «Oomas
JieTeHeparus».

Obopyoosanue: moaens «OCHOBHBIE
HaIpaBJICHUS SBOJIIONNNY; 00BEMHAs
mMojenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX)

PackpbiBaTh coziep:kanre TEPMUHOB U
MOHATUN: MAKPOIBOIIOIUS, (DUIIOTEHE3,
OMOJIOTUYECKHI MPOTrpecc U perpecc,
apoMop§03, HIM0aIaITas, 001Iast
JleTeHepalus, alanTUBHAS paJuaIiys.
XapakTepu3oBatb (HOpPMBI IBOIIOLIUH.
BEIsBISTE apoMOpdO3Bl ¥ HIM0ATATITAITTT
ypacTeHHil U

JKABOTHBIX.

CpaBHUBaTh OMOJOTHYECKHI Iporpecc u
Ouonorudeckuii perpecc, apomopdos,
WIM0AIANTAIINIO U OOIIYIO JIETeHEePaIUIo.
BbIABIATH B3aUMOCBSI3U MEXKIY MTyTIMUU
HaIpaBJIECHUSMU SBOJIOIUN

Yy pacTeHUM M )KUBOTHBIX

HToro uyacoB o reme
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Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE KU3HU HA 3emJie

2.1 | Ucropwus xu3HU

Ha 3eMJjIe U METOJbICE
W3Yy4YECHUS.

I'nmoTe3sl
MIPOUCXOXKIACHUS
JKM3HM Ha 3eMiIe

2

JloHay4Hble npeicTaBIeHUs

0 3apoXkAcHUM Ku3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHHUS )KU3HU

Ha 3emiie: abuoreHe3 MIaHCIIePMHUSL.
XUMHUYECKask HBOFOLIMSL.
AOUOreHHBI CUHTE3 OPraHuYeCKUX
BEIIECTB U3HEOPTraHUYECKUX.
DKCIepUMEHTATEHOE MOITBEPKIACHUE
XUMHUYECKOH IBOJIIOLUH.

HauanbHble 5Tanbl OMOI0THYECKOM OBOJJIOILMH.

['unoreza PHK- mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYPH BO3HUKHOBEHUE
MIPOTOKJIETKH.

[TepBble KJIETKU U UX DBOJIOIIHS.
dopMHUpOBaHNE OCHOBHBIX FPYIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemeoi.

®. Pean, JI. ITacrep, C. Mumep,A. .
Omnapumn, I'. HOpu.

Tabauyvt u cxemovl: «BO3HUKHOBEHUE
COTHEYHOU CHCTEMBI»,

«Pa3BuTHEe OpraHUYecKoOro Mupay,
«PacrturenbHas kieTka», « KuBoTHas
kietkay, «lIpokapuornueckas
KJIETKa)

PackppiBaTh conepikaHre TEPMUHOB U
MOHATUI: KpeallmoHu3M, aOUOreHes,
BHUTAJIN3M, MTAHCTIEPMHSI, OMOTI093,
KOaIepBaThl, MPOOUOHTHI, CHMOMOTEHES.
XapakTepu3oBaTh METObI U3yUCHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeuncnaTh  OCHOBHBIC  JTaIlbl
XUMHUYECKOU HOMOJIOTMYECKON
9BOJIFOLIUU.

W3narate copepaHue THIIOTE3 U TEOpUi
BO3HHKHOBEHUS KU3HU Ha 3eMJIe
(KpeanoHn3Ma, CaMOITPOU3BOILHOTO
3apOKICHUS (CTIOHTAHHOT0), TAHCIIEPMUH,
runore3sl PHK-mupa).

OmnwuceiBath kcriepumMerTsl C. Mumnepaun I'.
KOpu 110 MONTy4YeHUIO OPTraHUYECKUXBEIICCTB U3
HEOPraHMYECKUX MyTEM aOMOTeHHOTO CUHTE3a
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2.2

OCHOBHBIE 3TaITbI
HBOJIIOLIH
OpPTraHUYeCcKOro MUpaHa
3emiie, pa3BUTHE )XKU3HU
10 dpaM | MepUoiaMm

Pa3Butune xu3Hu Ha 3emMIie 1o 3paM U
nepuoaam. Karapxeit. Apxeilickas

1 IpoTepo3oiickas 3psl. [Taseo3oiickasspa u
e€ nepuo/ibl: KEMOPUNCKUNA, OPJIOBUKCKUH,
CUJTYPUHCKUH,

JIEBOHCKHI, KAMEHHOYT' OJIbHBIH,
TIEPMCKHUM.

Me3o301ickas 3pa U €€ epruoIbl:
TPHUACOBBIN, FOPCKHI, METOBOIA.
Kaiino3zoiickast apa u €€ nepuoapl:
IMaJIcOreHOBbBIN, HEOTCHOBEIM,
AHTPOIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U Te0J0rHYECKUX
nporieccoB. OCHOBHBIEATAIBI HBOJTIOIIAN
PacCTUTENBHOIO U

’KUBOTHOTO Mupa. ApomMop(}o3sl

y pacTeHuid u )kuBOTHbIX. [losBIIeHME,
paciBeT U BEIMUpaHUE TPYIII KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauyvl u cxemvi: «PazButne
OpPraHUYECKOT0 MUPaY,
reOXpPOHOJIOTUYECKas TA0NNIIA;

KoJUTeKIHsl «DOpMBI COXPaHHOCTH
MCKOIIA€MBbIX )KUBOTHBIX U PACTEHUI.
Jlabopamopnsie u npakmuueckue
pabomut:

PackpbIBaTh copepxanue TEPMUHOB U
MOHSITHIA: D0H, pa, IEPUO, apoMOp(}O3HI,
U0 aNTALIH.

3HaTh MOCJIEI0BATEILHOCTH S0HOB:
KaTapxei, apxei, mpoTepo30H,
(banepo3oit; ap: apxeickas,
MPOTEPO30MCKasi, Maneo30MncKas,
ME3030MCKast, KAHHO30MCKasl; IEPUOOB:
KeMOPHIICKUi1, OpIOBUKCKHI, CUITYPHIICKUH,
JICBOHCKHIA,

KaMEHHOYT OJIbHBIM, MIEPMCKU,
TPUACOBBIM, FOPCKUH, MEJIOBOM,
MMAJICOTCHOBBIM W HEOrEHOBBIH,
AHTPOIIOT€HOBBI.

XapakTepu30BaTh OCHOBHBIE COOBITHUSB
Pa3BUTHHU OPTaHUYECKOTO MUPA

10 HpaM U NePHOJIaM T'e0JIOTUUECKON
WCTOPUM; ITATBI PA3BUTHUS PACTUTEIHLHOTO
1 KUBOTHOTO MUpa. BbI1eTUTh TI1aBHBIE
apoMop¢03bl paCTEHUM U )KUBOTHBIX.
CpaBHUBaATh MeX1y co00it
MPEACTaBUTENCH CUCTEMAaTHYECKUX TPYIII
OpPraHU3MOB, BBISBIISITh YEPTHIYCIOKHEHUS
1 TIPUCTIOCOOJICHHOCTH K YCJIOBUSIM JKU3HU
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[Tpaxtrnueckas padorta Ne 1. «M3ydenne
HCKOIIaeMBIX OCTATKOB PACTEHHH U
’KMBOTHBIX B KOJUIEKLIUAX).

OKcKypeus «IBOJIOLNS OPraHUYECKOTO
Mupa Ha 3emiie» (B eCTECTBEHHO- Hay4HBbIH
WIM KpaeBEeTUECKUI My3eil)

2.3 | CoBpemeHHas CucreMa OpraHMYeCcKOro MUpa Kak oTpakeHue | PackpbiBaTh copepixaHue TEPMUHOB U MOHSTUMI:
cucreMa 3BOIOLMH. OCHOBHBIE CUCTEMaTHYECKHUE CUCTEMaTHKa, UCKYCCTBEHHAsl UECTECTBEHHAs
OpPraHMYECKOro MHUpa rpynnsl OpraHusmoB.lemoncmpavyuu: Kiaccuukanus, OMHapHAsTHOMEHKIIATYpa,

Tabruysl u cxemwvl: «CoBpeMeHHast HNPUHIUI UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOro MHUpa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OPraHMYECKOro MHpa
2.4 | DBoumoLus yenoBeka DBOJIIOLUS YeIOBEKa. AHTPOMOIOTUS KaK PackpbIBaTh cosepkaHre TEPMUHOB U

(anTpomorenes)

Hayka. Pa3BuTue npencraBieHui o
IIPOUCXOXKACHNUN YeroBeKka. MeTozsl
U3y4eHHus aHTpororenesa. CxoJcTea u
pa3ianyns 4eloBeKa U )KUBOTHBIX.
CucreMaTH4ecKoe MoJI0KEHUE YeIOBEeKa.
Hemoncmpayuu:

Iopmpemeui: Y. lapBun. Tabnuyst u
cxembl: «CpaBHEHNEAaHATOMUUYECKUX
YepT CTPOCHHUSI YeIoBeKa U
4eJI0BEKOOOPA3HBIX 00€3bsH.
Obopyoosanue: CIETIKU WA
n300paskeHHsI KAMEHHBIX OpY/IHii

MTOHATHIA: AHTPOITIOJIOT U, aHTPOIIOTEHE3,
yesoBek pasymubiii(Homo sapiens),
MPSIMOXO’KJICHHE, BTOpasi CUTHAJIbHAs
cucreMa.

[IepeunciaATh 3a1a4M AHTPOIIOJIOTUH,
ATaNbICTAHOBIICHUS U Pa3BUTHUS
IIPEACTABJICHUI O TPOUCXO0XKIECHUH
4eJI0BEKA.

W3naratb OCHOBHBIE MOJI0XKEHUS Teopun Y.
JlapBuHa, KpUTUYECKU OLIEHUBATD
HEHAy4YHYI0 UH()OPMAIIHIO0
IIPOUCXOXKICHUN YEJIOBEKA.

3HaTh CUCTEMATHYECKOE MOJIO0KEHHE
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HEePBOOBITHOTO YEJIOBEKA: KaMHH-
qyonepsl, pyouia, ckpedia

Buga Homo sapiens, mepednciisrte ero
MOp(}oIoro-aHAaTOMUYECKUE TPU3HAKU
pa3HOro ypOBHs (THII, KJIACC, OTPSIJ

u ap.).

YcraHaBiIMBaTh YEPTHI CXOJICTBA U
pa3IMYUiYeIIOBEKa U KUBOTHBIX.
OOBSICHSTH U OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUH O MPOUCXOKICHUH
YeJI0BeKa JJIsl IOHUMaHUsI MECTa U POJIU
4eJoBeKa B MPHUPOJE

2.5

JBrxynue cuibl

(dbakTops)
aHTpOIIOTeHe3a

JBwxymue cuiibl (pakTopsl) aHTPOIIOTeHE3a.

HacnencrBeHHast U3MEHYHBOCTD U
€CTECTBEHHbII 0TO0P.O0111eCTBEHHBIN 00pa3
YKU3HH, U3TOTOBIICHUE OPYIHIA TPYAa,
MBIIIIIEHUE, PEeYb.

Hemoncmpayuu:

Tabauywl u cxemwvl: «CpaBHEHHE
AHATOMHMYECKHUX YePT CTPOCHUS YETOBEKan
YeJI0BEKOOOPa3HBIX 00€3bsHY,

«OCHOBHbIE MecTa MAJIEOHTOJIOTHYECKUX
HAXO0JIOK TPEAKOBCOBPEMEHHOTO YEIIOBEKa.
Ob6opynoBaHue: MyISKU

«IIpoucxoxaeHne 4eroBeKa
(MasIeoHTONIOTNYECKUE HAXO/IKH )»

PackpeiBaTh cozep)kaHne TEPMUHOB U
HOHATHUI: (PaKTOPBI aHTPONOIeHeE3a,
IpyNIoBoe COTPYAHUYECTBO, PEUb,

opynuiiHas AeITeIbHOCTh, HOTUMOP(HU3M.

XapaKTepu30BaTh IBUKYIINE CHITBI
(dpaxTopsr) aHTpOIIOrEeHe3a:
OMOJIOrHYECKUE U COIUANIbHEIC,
CpaBHUBATh UX MEXIy cOOOM
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2.6

OCHOBHBIE cTaanu
OBOJJOIMH YCIIOBCKA

OCHOBHBIE CTaIMM U BETBU IBOJIFOLIUN
YeJIOBEKA: aBCTPAJIONIUTEKH, YenoBek
yMednbid, Yenosek npsamoxoasaimuid, Yenoek
HEaHJePTAIbCKUM, YeI0BEeK pa3yMHBbII
COBPEMEHHOT'0O THIIA.

Haxonku uckonaeMbIx OCTaHKOB, BpeMs
CYIIECTBOBaHMUs, 00J1aCTh
pacipocTpaHeHus, 00bEM roJIOBHOTO

Mo3ra, 00pa3 KHU3HHU, OPYIus.
Hemoncmpayuu:

Tabauyst u cxemwvl: «OCHOBHBIE MeCTa
MaJICOHTOJIOTUYECKUX HAXOJOK MPETKOB
COBPEMEHHOT'O YEJIOBEKa,

«/peBHenmue moany», «JIpeBHue aoamny,
«llepBble COBPEMEHHBIE JIFOAM.
O6opynoBaHue: MyJIsSKU

«[IpoucxoxaeHue yenoBeka» (OrCThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHIePTAJIbIIA,
KPOMAaHBOHIIA); CIETKUWIA U300paKeHHS
KaMEHHBIX OPYAHI EPBOOBITHOTO YEJIOBEKA:
KaMHHU-

YOInepsl, pyousna, ckpedia

PackpeiBath conepxanue TEpPMUHOB U
MOHATUI: aBCTPAIONMUTEK, YETOBEK YMEIBI,
YeJI0BEK MPSIMOXOISIIIINKI, HeaH1epTaell,
KpOMaHbOHEI, HEOJIUTUYECKAsI PEBOJIOLINS,
MepBOOBITHOE MCKYCCTBO.

XapakTepu30BaTh U CPABHUBATH MEKIYCOOOH
OCHOBHBIC CTaJUU SBOIIOIMH YECIOBEKA:
XPOHOJIOTMYECKHUI BO3PACT, apeall
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta,
00pa3 ®KU3HU U OPYAUS TPyJa

2.7

YenoBeueckue pacel 1
IIPUPOIHBIE aJalTalluK
4eJI0BeKa

Yenoseueckne packl. OCHOBHBIC OOJIBIITNE
pachl: eBporeoniHas (eBpasuiickas), Herpo-
aBcTpajionIHas(3KBaTOpUaIbHasl),
MOHT'0JIOM/IHAS

(a3maTcko-aMepUKaHCKas).

PackpeiBath copepkaHie TEPMUHOBH
MOHATHI: Pachl, PACOTE€HE3, COLIUAII-
JApBUHHU3M, PacU3M, METUCAIIHS.
XapakTepu30BaTh U CPaBHUBATh
[IpencraBuTenel YenoBeYeCKUX pac,
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YepThl IpUCTIOCOOICHHOCTH
MPEJCTABUTENEN YETIOBEUECKUXPAC

K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO
yesioBeueckux pac. Kpuruka counanbHOro
JIapBUHU3MA U pacusMa. Jemoncmpayuu:
Tabnuywl u cxemvi: «HYemoBeueckue

pacb»

pacKpbIBaTh MPUYUHBI 1 MEXAHU3MBbI
pacoreHesa, NEPEYUCHIATh U IPUBOIUTH
MIPUMEPHI TPUCTIOCOOTICHHOCTH YETIOBEKAK
YCHOBUSM CPEBL, IPUMEPBI
MIPUCIIOCOOUTETLHOTO3HAYEHHUST PACOBBIX
MIPU3HAKOB.

JlokasbiBaTh €QMHCTBO BH1a HOMO sapiens,
HAaY4YHYI0 HECOCTOSITEIbHOCTHPACOBBIX
TEOPHM, UIEH COLMATBHOIO

JIapBHHU3MA U pacusma

HNToro yacoB o teme

9

Tema 3. Opranu3mbl 1 OKPYKalouias cpeaa

3.1 | Dkosorust Kak Hayka 1 DKoJIorusl Kak Hayka. 3aJjauuyl pas3zesbl PackpbIBaTh cojiepaHue TEPMUHOB U
HKOJIOTHH. MOHSITUI: 3KOJIOTHS, TIOJIEBbIE HAOIIOIEHNUS,
MeToabl HKOIOrMYECKHUX UCCIEA0BaHN. HKCIEPUMEHTHI, MOHUTOPUHT OKPY’KaroLEen
DKOJIOTHYECKOE MUPOBO33PEHNE CpeJibl, MOJIETUPOBAHUE, IKOJIOTUUECKOE
COBPEMEHHOTI'0 YEJIOBEKA. MHUPOBO33PEHUE.
Hemoncmpayuu: Ilopmpemuot: [lepeuncnarhb 3a1a4u 3KOJIOTUH, €€ pa3aebl
A. T'ym60mb11,K. ®. Pynbe, 3. UCBS3U C APYTMMH HayKaMH.
I'exkenb. XapakTepu3oBaTh METObI
Tabnuywl u cxemvr: kapta «IIpupoaHbie HKOJIOTMUECKUX UCCIIEI0BAaHUI
30HBI 3eMJIN»

3.2 | Cpensl oOuTaHus u 1 Cpenpl 00UTaHMsI OpraHU3MOB: BOJIHAS, PackpriBaTh cofepxaHie TEpPMUHOBHU

9KOJIOTUYECKUE
(bakTopbl

HA3eMHO-BO3/IyIIIHAs, TOUYBEHHAs, BHYTPH-
OpraHu3MeHHasl.

Dxonorudeckue (HakTophl.
Knaccudukanmst 5K0I0rn4ecKux

MOHATHIA: cpeaa oOuTaHus,
AKOJIOTHYecKre (GaKkTophbl,
OMOJIOTUYECKUN ONITUMYM,
OTpaHUYMBAIOIINN (JTUMUTHPYIOLIUH)
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(dhakTOpoB: aOMOTHYECKHE, OMOTUYCCKUEH
AHTPOIIOTEHHBIC.

JeiicTBre sKoornyeckux (hakTopoBHa
OpTaHU3MBI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpeaploOUTAHUS
OpPraHU3MOBY

dakTop.

XapaKkTepu30BaTh YCIOBUS CPE.

0oOUTaHMS OPTaHNU3MOB,

KJIACCU(UITUPOBATH U XapaKTEPU30BATh
9KOJIOTHYECKUE (DaKTOpPhI: aOMOTHYECKHE,
OMOTUYECKHE W aHTPOTIOTCHHBIE.
OnwuchIBaTh ACHCTBUE IKOJIOTUICCKUX
(akTOpOB HA OPTraHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHUS U
JKU3HEICATSIIBHOCTH PACTCHHI 1 KHUBOTHBIX
pas3HBIX cpenoOuTaHUs

3.3

AOuoTnueckue
(hakTOophI

AbnoTtnueckue GpakTophl: CBET,
TEMIIEPaTypa, BIAKHOCTD.
®doronepuoausm.[Ipucnocodnenus
OpPTaHU3MOB K JEHCTBUIO a0MOTHUYECKUX
(dakTopoB. bronorunyeckuepuTMBI.
Hemoncmpayuu:

Tabauywl u cxemvi: «DOTONIEPUOTUZM.
Jlabopamopuvie u npakmuueckue padomul:
Jlaboparopuas padora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH pacTeHHH
U3 pa3HbIX MecT oouTanus». JlaboparopHas
pabota Ne 4. «BrnusHuecBeTa Ha pocT U
pa3BUTHE YEPEHKOB

Kojeycay

PackpeiBath copepxkaHue TEPMUHOB U

MOHATUI: a0noTHYEeCKue (HaKTOPHI,
dboTonepuoan3M, OMOIOTHIECKUE PUTMBI.
AHanM3upoBaTh JCWCTBUE CBETA, TEMIEPATYPHI,
BJIQ)KHOCTH HA OPTaHU3MBIA TIPUBOIUTH
MPUMEPHI IPUCTIOCOOIEHHOCTH OPTaHU3MOB.
[IpoBonuTh OHOSIOTHYECKHE HAOMIOACHUS U
0pOpMITSTH pe3ynbTaThl MIPOBEIEHHBIX
Ha0JI0IeHU I
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3.4 | buoruueckue buotnueckue akropsl. Buabl PackpbIBaTh cosepkaHue TEPMUHOBU
(bakTopsI OMOTHYECKMX B3aUMOJICHCTBU: NOHATUI:0noTHYeCcKHe (PaKTOPHI,
KOHKYPEHLUs, XUILHUYECTBO, CHMOMO3 HEro XHUIHUYECTBO, MTAPA3UTU3M,
¢dopmsbl. [Tapasutusm, Kooneparus, MyTyajlu3M, | KOHKYPEHIHS, MyTYyalIu3M, CHUMOHO3,
KOMMEHCAJIN3M (KBapTUPAHCTBO, KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
HaXJeOHMYECTBO). KBapTUPAaHCTBO,aMEHCAIIU3M,
AMeHcanusM, HeUTpaIu3m. HEUTpATU3M.
3HaueHue OMOTHMYECKHUX B3auMOJCHCTBUM 111 | XapakTepu3oBaTh OMOTHYECKUE
CYLIECTBOBaHMS OPraHU3MOB B IIPUPOAHBIX (bakTopsl U BUIBIB3aUMOOTHOLICHUH
coob1ecTBax./[emoncmpayuu: MEXJ1y OpraHu3MaMHu; IPUBOIUTD
Tabnuysl u cxemvl: «l1uieBsle Henu» IpUMeEpPbI B3aUMHOM MPUCIIOCOOIEHHOCTH
OpraHU3MOB.
CpaBHUBATh MEXAy COOOW BUBI
OMOTHUYECKUXB3aUMOJICHCTBHIM
OpraHu3MOB
3.5 | Dkonornyeckue DKOJIOTUYECKUE XapaKTEPUCTUKU PackpeiBaTh cosiep:kaHne TEPMUHOB U
XapaKTePUCTUKU nonyssiiui. OCHOBHBIETIOKA3aTEIN MOHATHI: TIOMYJISALIUS, YACIEHHOCTb,

BHU/JIa U IIOITYJIALUA

MOMYJISLUNA: YUCICHHOCTb, TFIOTHOCTH,
POXKJ1a€MOCTh, CMEPTHOCTb, PUPOCT,
Murparnus. J[lunaMuka 4ucIeHHOCTH
MONYJISALUU U €€ PEeryIsiusl.
Hemoncmpayuu:

Tabnruysl u cxemwl.: «llonmymsiuny,
«3aKOHOMEPHOCTHU POCTA YUCIECHHOCTH
NOMYJSIAH UHDY30pUU-TYPETEKI.
Jlabopamopnsie u npakmuueckue
pabomut:

IJIOTHOCTb, POKJIAEMOCTh, CMEPTHOCTD,
IPUPOCT, MUTPALMS, AMHAMHUKA YUCIEHHOCTH
MOMYJISILIUH.

XapakTepHu30BaTh OCHOBHBIE IIOKA3aTEINN
AKOJIOTMUYECKYIO CTPYKTYPY

MOMYJISILUH; OIMCHIBATH MEXaHU3MBI
PEryJfluy YUCICHHOCTH MOMYISIUN
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[Tpaktuueckas padora Ne 2. «IToacuér
TUIOTHOCTH TIOMYJISIIUNA Pa3HBIX BUIOB
pacTeHui»

HToro gacoB 1o Teme

5

Tema 4. Coo01ecTBa ¥ HIK0JI0TrH4YeCKHUE CHCTEMbI

4.1 | CoobiecTBa 1 Co00111eCTBO OPraHU3MOB — OHOIIEHO3. PackpreiBath cojiepkaHre TEPMUHOB U
OpraHu3MOB CrpyKTypbl OMOLIEHO3a: BUA0BAs, MOHATUI: OUOIIEHO3, IKOCUCTEMA,
MIPOCTPAaHCTBEHHAs, Tpouueckas OMOreoIIeHO3, BUbI-TOMHUHAHTHI,
(nuiesas). Buabl-noMuHaHTHI. 9KOJIOTUYECKAs HUILIA.
Cesi3u B OHOIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jemoncmpayuu: (coo0b111ecTBO), €T0 BUJIOBYIO,
Tabauywvl u cxemol: «lluimeBbie TIETN, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOoIIeH03: COCTaB M CTPYKTYpPay. CTPYKTYpHI.
Obopyoosatrue: MOJENb-aNTUTHKAIIS OOBACHATL  pONb  KOMIIOHEHTOB
«TunnaHbIe OMOIIEHO3bI»; TepOapuit OWoIeHO3a B TOJJEPKAHUU  €T0
«PacTuTenbHbBIE COOOIIECTBAY, CTPYKTYPHI U CYIIECTBOBAHUS
KoJuleKIus «broneHo3» Ha ONpeEeIEHHON TEPPUTOPHUH.
OOBACHATH OMOJIOTHYECKUI CMBICIT
SIPYCHOCTH HJIUCTOBOW MO3aHKH.
CpaBHUBATh KOMIIOHEHTHI OMOLIEHO30B, X
BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPUICCKYIO
CTPYKTYPBI, CBSI3H MEXIyOpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKUE CHCTEMBI (3KOCHCTEMBI ). PackpwiBath copepkaHne TEPMHHOB U

3aKOHOMCPHOCTH HUX
CYIICCTBOBAHUSA

ITonsTHE 00 3KOCHCTEME U 6I/IOF60H6H03€.

(DYHKL[I/IOHaJ'ILHBIC KOMIIOHCHTBI

MOHSTHI: PKOCUCTEMA, OMOre€OIEeHO3,
MPOYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
Tpouueckre ypoBHH, MUIIEBAS
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HKOCHUCTEMBI: TPOAYIICHThI, KOHCYMEHTHI,
PEIYICHTEHI.

KpyroBoport BEIecTB U MOTOK YHEPTUUB
IKOCHCTEME.

Tpoduueckue (MuieBpie) ypoBHU
sKocucTeMBbl. [THIIeBbIC 11NN U CETH.
OCHOBHBIE TIOKA3aTeIH IKOCUCTEMBI:
Ooromacca, IpoayKIus. IKOJOTUUECKHUE
MUPAMUJIBL: IPOJYKIIUHU, YUCICHHOCTH,
6uomaccel. CBOMCTBA SKOCUCTEM:

YCTOﬁHHBOCTB, caMoperyJjianusd, pa3BuTuc.

Cyxkueccus. [lemoncmpayuu:
Tlopmpemuwr: A. JIx. Tencnu,B.
H. Cyxaués.

Tabauywvl u cxemol.: «IIpupoaHbIe
coobmecTBay, «llenu muranusy,
«IKOJ0rnyecKasi mupaMuia»

LIETIb U CETh, YKOJIOTHYCCKUE MUPAMU/IBI,
Ooromacca, IpOAYKIIHS,CYKIIECCHSI.
XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI(e€
CHOCOOHOCTH K IJTUTEIBHOMY
CaMOoNOIJICP>KaHUI0, OTHOCUTEIILHO 3aMKHYTHIN
KpYTrOBOPOT BEIIECTB, HEOOXOAUMOCTH MOTOKA
SHEPTHUH).

CpaBHHMBaTh NAaCTOMIIHBIE U IETPUTHBIC
MUIIEeBbIE IIENH, TPOYUUECKUE YPOBHH
9KOCUCTEMEL.

Pa3znuyarh nupamMuabl NpoIyKIuy,
MTUPAMHIBI YUCIICHHOCTH U TTUPAMU/TBI
OHOMACCHI.

CocTaBisaTh €U U CETU MUTAHUs.
[TepeuncraTh CBOHCTBA IKOCUCTEM:
YCTOHYMBOCTh, CAMOPETYIISIIIHS,

pa3BuUTHE (CYKLIECCHS).

OnuceiBaTh MEXaHU3M TOJITICPIKAHUS
paBHOBECHSI B SKOCUCTEMaX.
XapakTepu30BaTh CyKIIECCHUH, BBISBIISATh
MPUYMHBI U 00IIHE 3aKOHOMEPHOCTH
CMEHBI DKOCUCTEM

4.3

[IpupoaHbie
JKOCUCTEMBI

[IpupoIHBIE 5KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKOocHUCTEMA XBOMHOTO WIIH
IUPOKOIMCTBEHHOTO JIEca.

PackpsIBaTh copepxaHrue TEPMUHOB U
MOHATHUI: BOJHbBIE SKOCHCTEMBI,
OuoreoreHo3bl, (GUTOIJIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuywl u cxemol: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO JIecay,
«DKocHCTEMa XBOMHOTO JIecay,
«buorneHo3 Booémay.

Obopyoosanue: repdapru U KOJUIEKIIUU
pacTeHUH U KUBOTHBIX,
MPUHAISKANTUX K PA3HBIM
HKOJIOTMYECKUM TPYIIIIaM OJIHOTO BHUJIA

[TpuBOUTH MPUMEPHI TPUPOTHBIX
9KOCHUCTEM CBOCH MECTHOCTH.
CpaBHHMBaTh HA3€MHBIC M BOJTHBIC
9KOCHCTEMBI; OpraHU3MBbI, 00pa3yoIIne
pasHble Tpo(HUECKHEe YPOBHU

4.4 | AHTpOIIOreHHbIe AHTpPONOTreHHbIE SKOCUCTEMBI. PackpbIBaTh cosepkaHre TEPMUHOB U
HKOCHUCTEMBI ATPOIKOCHCTEMBI. MOHATHUI: aHTPOIIOTEHHAs YKOCUCTEMA,
VYpb6oskocucremsl. buonoruueckoe u arposKocucTema, ypbo3Kkocucrema,
XO03sICTBEHHOE 3HAYCHHE OuopaznooOpasue.
arpo’KOCHUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpO3KOCUCTEMBI U
buopa3znoobpasue kak GpakTop yCTOMUUBOCTH ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
skocucteM. CoXpaHeHHeOMOI0rMYECKOTO CYIIECTBOBaHMS.
pasHooOpa3us [TpuBOANTE IPUMEPHI AHTPOTIOT€HHBIX
Ha 3emJie. HKOCHUCTEM CBOEH MECTHOCTH, OITUCHIBATHUX
Hemoncmpayuu: BHUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxembi: «KATPOLIEHO3. CpaBHHBATB COCTAB U CTPYKTYPY
Obopyoosanue: komnekuus «Bpeautenu MIPUPOTHBIX IKOCUCTEM U
BOXHEUIINX CETbCKOX03IHCTBEHHBIX arpo’KOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» yp6o3KOoCcucTEM
4.5 | buocdepa— VYuenune B. Y. Bepnazackoro o 6uocgepe. PackpeiBath copepkaHie TEPMUHOB U
rio0anbHas ['paHu1Ibl, COCTaB U CTPYKTYpa OHochepsl. HOHATHI: Grocdepa, KUBOE BEIIECTBO,

JKOCHUCTEMA 3EMIIUA

’KuBoe BemecTBo U ero
¢ynkuuu. OcobeHHOCTH 6UOoChephl Kak

JIMHAMUYECKOE PaBHOBECHE.
OuenuBars Bkaag B. U. Bepuanckoro
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r7100aJIbHOM IKOCUCTEMBI.

JuHaMuveckoe paBHOBECHE M 00paTHAsICBA3b
B Omocdepe.

Hemoncmpayuu:

Ilopmpemeui: B. U. Bepnaackuii. Tabauyst u
cxemul: «O0mmas cTpykrypaduocheps»,
«Pacnipoctpanenue >ku3HUB 6uochepe»,
«O30HOBBI SKpaH OuocepbI»

B CO3JIaHHE YUEHHS 0 Omocdepe.
XapakTepHu30BaTh COCTaB OHOC(hEpHI,

(G yHKIMH )KUBOTO BeliecTBa bnochepbin
ompeaensTh (Ha KapTe) 00JIacTH ero
HauOOJIBIIEr0 PACIPOCTPAHECHHUS.
[TpuBOANTE PUMEPHI IPOSIBICHUS (HYHKLIUI
YKUBOT'O BEIIeCTBa OMOCheEpHI,
OMOTEOXUMHUYECKON ACATEIBHOCTH YEJI0BEKA.
[Tepeuncnare ocoOeHHOCTH Orochepbl

KaK I7100aJIbHOM 3KOCUCTEMBI 3eMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BemiecTs u PackpsIBaTh cofepkaHne TEPMUHOB U
CYIIECTBOBaHUS OMOreoXMMHUYECKHUE LIUKIIbI 2JIEMEHTOB HOHATHI: LIEIIOCTHOCTh OHOChEpPHI,
ounocdepol (yrnepona, a3ora). KPYTrOBOPOT BEIIECTB, OMOTC€OXUMUYECKUE

3oHanbHOCTB OMochepbl. OCHOBHBIE LUKJIbI 3JIEMEHTOB, 30HAIBHOCTD

OMOMBI CyIIIN. o6uocgepsl,0MOMBI.

Jemoncmpayuu: OnuceIBaTh KPYroBOpOT BEIIECTB,

Tabnuywl u cxemwl: «KpyroBopot yriepoaa OMOTEOXUMHYECKHUE ITUKITBI a30Ta U

B O6nocgeper, «Kpyrosoporazora B yriepoja B 6uocdepe.

IPUPOLE» OOBACHATH NPUYHHY 30HATBHOCTH
ouocdepsl. [lepeuncnares u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
cylu 3eMiu

4.7 | YenoBeuecTBO YenoseuecTBO B 6rochepe 3emiu. PackpriBaTh conep:kaHue TEpMUHOB U

B Onochepe 3emnn

AHTpOIIOTeHHBbIE H3MEHEHUIB Onocdepe.
['moGanbpHBIE SKOJTOTHYECKHE TTPOOTIEMBI.

IIOHATUI: aHTPOIIOTEHHBIE U3MEHEHNS,
AKOJIOTMYECKUN KPU3UC, II100abHbIE
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Hemoncmpayuu:

Tabauywt u cxemvi: «IIpumepHble
AHTPOIIOTEHHBIE BO3ACUCTBHS

Ha IpUpoOaY», «BaxHeWIne HCTOYHUKH
3arpsi3HEHMS BO3AYyXa U TPYHTOBBIX BOZY,
«IouBa — BakHeM1IasA

cocTaBisoLas ouocepr», «PakToOpbl
nerpaganuy nouBy, «l[lapHuKoBbINA AP heKT,
«®DaKTOpbl PaJUOAKTUBHOTO 3arPsA3HEHHUS
ouocheps»; KpacHas

kHura P®, n3o6paxeHus oXxpaHsIeMbIXBUIOB
PacTEeHUM U KUBOTHBIX

pOOJIEMBI.

XapakTepu3oBath OHOC(HEPHYIO POJIh
YenoBeKa.

[TpuBOIUTE IPUMEPHI aHTPOTIOTEHHBIX
U3MEHEHUH B Omocdepe.

OneHUBaTh MOCIIEICTBUS 3arPSI3HEHUS
BO3/YIIHOW, BOJHOW Cpebl, U3MEHECHUS
KJIMMaTa, COKpaIleHus OnopazHooopasusi.
DopMyIHpOBaTH COOCTBEHHYIO MTO3HUIIUIONO
OTHOIICHHIO K TJI00AJBHBIM M PETHOHATBHBIM
HKOJIOTMYECKUM MpobiieMaM, apryMEeHTHPOBATh
CBOIO TOUYKY 3pEHHUSI.

HazbIBaTh NpUYMHEI OSIBICHUS
IIPUPOJOOXPAHHON ITUKH,

pacKpbIBaTh 3HAYEHHE MpOrpecca Jis
MIPEOIOICHHS IKOJIOTHIECKOTO

KpHU3uca
4.8 | CocymecTBoBaHnE 1 CocyuiecTBoBaHME MPUPOABI U UETOBEUECTBA. PackpriBaTh conepkaHne TEpMUHOB U
IPUPOJIBI U Coxpanenue OuopazHooOpa3us Kak OCHOBA MOHATHUI: paliOHAJIbHOE
YeJI0Be4eCTBa ycroiunBocTu 6nochepsl. OcHOBa MPUPOIONOIB30BaHUE, YCTOMUNBOE
PalMOHATIBHOTO YIIPABICHHS IPUPOTHBIMU pasBUTHE, KO3BOIIOLIHS.
pecypcamu U UX UCojib30BaHue. JlocTmkenns | XapaKTeph30BaTh PallMOHAIBHOE
ouosorun UCIIO0JIb30BaHUE IPUPOAHBIX PECYPCOB;
U OXpaHa Npupoasl. Jemoncmpayuu: OCHOBHBIE TTOJIOKEHHSI KOHIICTIITUT
Tabnuybr u cxemul: «buocepa nuenoBeK» YCTOMUYUBOTO PA3BUTUSA
HToro gacos 1o Teme 9
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO 34

YACOBIIO [TPOTPAMME




