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PaGouasi mporpamma y4yeOHOro mpeamera rno OWonordu paszpaboraHa Ha
ocHOBe TpeboBanuii MenepasbHOro rocy1apCTBEHHOr0 00pa30BaTEbHOIO CTaHAapTa
cpennero obiiero oobpazoBanusi (nanee — OI'OC COO); ¢ yyeroM NOpPUMEPHOU
pabGouelt mporpaMMbl cpejiHero oduiero odpasoBanus, 0J00peHHONH DenepanbHbIM
YMO mno  obmemy obOpazoBannto @PI'BOY «MHeTUTyT cCTparerum pa3sBUTHSA
oOpasosanust PAOy» nportokoa 7/22 ot 29.09.2022 rojxa 1uist peaiu3aliii  CpeaHero
oO1iero o6pa3zoBanusi U Ha ocHOBe Pabouel rnporpaMmbl BOCTIMTAHUS;

®opmupoBanue obumx komnereHmi (OK) n npodeccnonanbHbIX KOMIETEHIIMH
(IK) onpenensiercst TpedoBanusivu ®I'OC CIIO ¢ opuentupom Ha «KoHIeNuo
npenojaBaHus 0011e00pa30BaTENbHbIX JAUCHMIUIAH C y4eTOM MNpO(eCcCHOHATbHON
HANpPaBJIEHHOCTH MPOrpaMM  CpeIHero  npo(eccHoHaTLHOrO0  00pa3oBaHMUs,
peas3yeMblX Ha ©0a3e OCHOBHOro 001ero oOpa3oBaHUs», YTBEP)KIEHHOH
pacnopsbkeHreM Munucrepctsom npocsetieHus PO ot 30.04.2021r Ne P-98.

PabGouast nporpamma 10 buosorun (06a3oBbli  ypoBeHb) pazpaboTaHa IS
CIEUMANILHOCTH CpeaHero mnpodeccronanbHoro obpasosanus (manee — CIIO)
38.02.08 «Toprosoe aeno»
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1.IHOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke AaHHON MPOTpaMMBbl TEOPETUUYECKYIO OCHOBY I ONpPEICICHUS
HOOXOA0B K (OPMHUPOBAHMIO COJEpKaHUs yueOHoro mnpeamera «buonorusp»
COCTaBUJIM: KOHIENTyalbHbIe MmonoxkeHus CTaHgapTa O B3aUMOOOYCIOBICHHOCTH
Lesel, cofepxKaHusl, pe3yabTaToB 0OydyeHUs U TpeOOBaHUI K YPOBHIO IOJATOTOBKH
BBIMTYCKHUKOB, TOJOXEHHUS 00 OOMMX WEeNsIX W NPUHILHUIAX, XapaKTepU3YIOIINX
coBpemeHHoe cocTtostHue cuctembl COO B Poccuiickoii ®Penepanuu, a Takxke
HOJIOKEHUS O creunduke OMOJOTuM, €€ 3HAUEHUU B MO3HAHUM KUBOW IPUPOJIBI U
o0ecreyeHnn CyIEeCTBOBAHMS YeJoBedYeckoro obmniectBa. CorjiacHO Ha3BaHHBIM
MOJIO’KEHUSIM OTIpeIeNIEHbl OCHOBHBIE (DYHKIIMM ITPOTPaMMBbI U €€ CTPYKTYpa.
[IporpamMma maér mnpeacTaBieHHe O Iensix, 00 oOmeill crparerun oO0y4yeHwus,
BOCIIUTAHUS M Pa3BUTHS OOydYarolUMXCs CpPEACTBAMM y4eOHOro IpeaMera
«buonorusy; onpenenser o0g3aTeNbHOE MPEIMETHOE COAEPKAHUE, €r0 CTPYKTYpY,
pacnpeneseHue Mo TeMaM, pPEKOMEHIYEMYI0 IOCJIeOBAaTENbHOCTh H3yYEHHUS
y4eOHOro marepuana ¢ y4€TOM MEXIPEAMETHbIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK 00pa3oBaTeIbHOIO IMPOLiecca, BO3PACTHBIX 0COOEHHOCTEN oOyuwaronuxcs. B
nporpaMme TakXe YYUThIBaloTCs TpeboBaHUS K IUJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHbIM M TPEAMETHBIM pe3yibTraraM oOyueHus B (OPMUPOBAHUU
OCHOBHBIX BHUJOB Y4e€OHO-TIO3HABATEJIbHON JIESITEIbHOCTH/y4eOHbIX JEHCTBUN
00y4aromuxcsi M0 OCBOCHUIO COAEPKaHUsI OMOIOTHYECKOT0 00pa3oBaHus.

B nporpamme ydyebHoro mpemmera «buonorus» (06a30BbIii YPOBEHB) peau30BaH
NPUHIUI TPEEeMCTBEHHOCTH B M3y4YeHMHM OWOJOruMM, Onarogapss 4eMmy B HeW
pOCMaTpUBAETCA  HAIPaBICHHOCTb HAa  pa3BUTHE 3HAHWUW, CBA3AHHBIX C
(bopMHpOBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALINN
JUYHOCTHU, HKOJOTHYECKOTO MBIILIECHUS, TPEAICTABICHUNA O 3J0POBOM 00pa3e KU3HU
1 OEpeXHBIM OTHOIICHHUEM K OKpY’Karolieu mpupogHoit cpexae. [loatomy Hapsmy ¢
U3ydeHueM OOIIEeOMOIOTUYECKUX TEOpUid, a TakKe 3HAHUM O CTPOECHUU IKUBBIX
CUCTEM pa3HOr0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLECCOB, B

nmporpamMmme  yJACJICHO BHUMAHHC  HCIIOJIb30BAHUIO  ITOJYYCHHBIX 3HAaHUU B



MOBCEIHEBHOM O KM3HM JJIsl PEIICHUS NPUKIAIHBIX 3aJa4, B TOM YHCIE:
Npo(UIAKTUKN HACIEJACTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIMKO-TE€HETHUYECKOIro
KOHCYJIbTUPOBAHUs, OOOCHOBAaHUS SKOJOTHYECKU 1IE€IECOO0Pa3HOr0 IMOBEJCHUS B
OKPYXaIEH TPUPOJAHOM Cpele, aHAIN3a BIWSHUA XO3IMCTBEHHOW AEATEIBHOCTHU
YEeJIOBEKA HAa COCTOSHUE NPHUPOJHBIX M HMCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHHE
BHUMaHUSI K TMPUKIAJAHON HaAMpaBICHHOCTH Yy4eOHOro mnpenmera «buomorus
MPOJIMKTOBAHO HEOOXOAMMOCTBIO OOECIICUCHUs YCIOBHH IS PEIICHUS OJHON W3
aKTyaJbHBIX  3a7a4  IIKOJBHOTO  OHOJOTMYECKOro  oOpa3oBaHus, KOTopas
npenmnosiaraetT (GOpMUPOBaHHE y OOYYAIOIIMXCS CIIOCOOHOCTH aIalTUPOBATHCA K
M3MEHEHHSIM JUHAMHYHO Pa3BUBAOLIETOCS COBPEMEHHOIO MUPA.
[Iporpamma yue6HOro npenmera «bruogorus» ooecrieunBaeT BbIITYCKHUKA:
— OCBOEHHE OOYYarOUIMMHCS CUCTEMBbI 3HAHUNW O OUOJOTUYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, TPABUIIAX;
— (dopmMupoBaHUsI MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MUPA;
— METOJIaMH HAy4YHOTO MO3HaHUs; CTPOCHHUH, MHOTOOOPAa3UH U O0COOEHHOCTSX
KUBBIX CHCTEM PA3HOrO YPOBHS OpraHW3allid; BBIJAIOLIUXCS OTKPBITUSX U

COBPCMCHHBLIX UCCIICIOBAHUAX B OMOJIOTHH.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «bBHUOJIOT U51»

VYuebnsiii peamet «buonorus» B cpeaHem od1ieM 00pa30BaHUM 3aHUMAET BaXKHOE
Mecto. OH oOecneurBaeT (HOpMUPOBAHUE Yy OOYYAIOIIUXCS TPEACTaBICHUU O
HAay4YHOW KapTUHE MUpPA; pacuIupsieT U 0000IaeT 3HAHUS O >KUBOWU MpHUpOJE, €€
OTJIMYUTENBHBIX TPHU3HAKAX — YPOBHEBOW OPTraHM3allMd W DBOJIOIMH, CO3HAET
YCIIOBHS JISL: NO3HAHUS 3AKOHOB KMBOU MPUPOJIbI, hopmuposanusi PyHKIIMOHATLHON
TPaMOTHOCTH, HABbIKO8 3J0POBOTO M 0€30MacHOTO o0pa3a >KM3HHU, IKOJIOTHUECKOTO
MBIIIJICHUS, IECHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIEC U YETIOBEKY.

Bonbiioe 3HaueHue ydeOHbIM mpeameT «buosiorus» umeeT Takxke s PEIICHUS
BOCIIUTATEIBHBIX W Pa3BUBAIOIIMX 3aJlad CpeIHero oOmiero o0Opa3oBaHws,
coIaau3au 00yJarommnxcs.

N3yuenune Oounonoruu oOecrieunBaeT yCJIOBUS TUTSt dbopmupoBaHus



WHTEJUICKTYaJIbHBIX,  KOMMYHHMKAITMOHHBIX W  HWH(QOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HWHTErpallMd OHOJIOTMYECKUX 3HAHUM ¢
NPEICTaBICHUSIMH U3 APYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpadun. Ha3BaHHBIE TOJOXEHUS O TMpeAHA3HAUYEHWH Y4YeOHOTO IMpeaMeTa
«buonorus» CcoCTaBWJIM OCHOBY JUIsl ONpENEIeHUs IMOJIXOJO0B K OTOOpYy U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, IPEICTABIEHHOTO B JaHHOW MpOrpaMMe.
Ot6op comepxanusi ydeOHOro mnpeamera «buomorus» Ha ©6a30BOM ypOBHE
OCYHIECTBJIEH C TMO3UIMH KYyJIbTYpOCOOOpPa3HOrO IMOAXOAa, B COOTBETCTBUU C
KOTOPbIM 00ydYaromuecss JOJDKHbI OCBOUTh 3HAHUS W YMEHUS, 3HAUYUMBIE I
(dbopMupoBaHUs OOIIEH KYJIbTYphl, ONMPEAEIAIONINE aJeKBaTHOE MTOBEICHUE YEIOBEKa
B OKpYy’XKalolllel MPUPOJIHON Cpelie, BOCTPEOOBAHHBIC B TMOBCEIHEBHOM KU3HU H
MPaKTUYECKON aAesaTeNbHOCTH. Ocoboe MECTO B 3TOM CUCTEME 3HAHWUWM 3aHUMAIOT
AJIEMEHTBl  COJIEpKaHUs, KOTOphIE CIy>KaT OCHOBOM g (HOPMHUPOBAHMUS
MIPEICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHM3alUUd  OMOJOTHYECKOIrO
oOpazoBanus. CTpyKTypUpOBaHUE COJEPKaHUSI y4eOHOrO Marepuajia B MporpaMme
OCYILIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX JKMBOW MPUPONBI, O €€ ypOBHEBOW OpraHM3alid U HSBOJIONMH. B
COOTBETCTBUM C 3TUM B CTPYKType yueOHoro mnpenmera «buonorus» BblIeieHbI
clenyrolmue coaepxkaresbHble JUHUM: «buosorus kak Hayka. MeToabsl Hay4HOIO
no3HaHus», «Kierka kak Ouosorunueckasi cucrema», «Opranu3m Kak OMoJorndeckas
cucteMayn, «CucremMa U1 MHOrooOpa3ue OpraHMYecKOro MUpay, «IBOJIOLHUS >KUBOU

MPUPOJIBD», « DIKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

1.MecTo y4ueOHOro nmpeamera B y4eOHOM IIAHE.
B npodeccuonanpHpIx 00pa30BaTEIbHBIX OpraHU3aLUAX, PEATU3YIOIINX

o0pa3oBaTenpHyI0 MPOTpaMMy CPEIHETO OOIIEro 00pa3oBaHus B Mpe/eaax OCBOCHUS



OIIOIT CIIO Ha 6a3ze ocHOBHOro ooOmiero oOpa3oBaHus, y4yeOHAsl NHUCUUIUIMHA
«buosiorus» uszydaercs B oOuieoOpazoBaTebHOM 1uKiIe yuyeOHoro raHa OITOII
CIIO na 0a3e OCHOBHOIrO OOIIEro OOpa3oBaHUsSl C MOJYYEHHUEM CPEIAHEro OOIero
obpasopanwus (ITTICC3)
[Ipu ocBoenun cnecuanbHocteld CIIO counambHO-35KOHOMUYECKOTO MpoQuIs,
KoTOopoMy oTHOcuTCs cnenuanbHocTh 38.02.08 «ToproBoe nemnoy», yaeOHbIM MpeaMeT
«buosorus» nsydaercs Ha 6azoBom ypoBHe PI'OC cpemnero obmiero oOpa3oBaHUs
U SBISETCA  y4E€OHBIM  TIpEeIMETOM  OO0s3aTeNbHOM  MpeAMETHOM  00JacTH.
«IKOJIOTHYECKHE OCHOBBI NMPHUPOIONOJbL30BaHusi 1 buosorusi». B ydeOHBIX
manax [MIICC3 yueOubIil npeamer «buojorusy BXOJAUT B COCTaB OOIIUX YUCOHBIX
TUCHUIUIMH W3 00s3aTeNibHBIX npeaMeTHbeix obOnacteit ®I'OC cpennero o01iero
oOpa3oBaHus.

Hacrosimas mporpamma paccuMTaHa Ha 58 4 00s3aTeNbHOM ayJTUTOPHOMN
Harpy3KHu.

PabGouass mporpamma mnpegHa3Hau€Ha, B TOM 4YHCIE I pealn3aluu
MHKJIIO3UBHOTO 00yueHus B pamkax ocBoeHus [TIICC3.
2. [lnanupyemble pe3yabTaThbl 0CBOEHHS NpeaMeTa:

B nmnpakTuke nmpenomaBaHus XUMHUU TPU  ONPENENICHUU  COAEpKATEIbHOM
XapaKTePUCTHKU IIeNied W3Yy4YeHHs TpeAMeTa HaIpaBJICeHHEM MEepPBOCTENEHHON
3HAYUMOCTHU TPATUIIMOHHO TPU3HAETCS (POPMHUPOBAHIE OCHOB OMOJIOTHUYECKON HAYKH
KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IEATEILHOCTH YeJIOBEKa
1 KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIbTYPHI.

[lens wu3yuenuss yudeOHoro mnpenmera «buosnorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOy4YalIIMMHCS  3HAHUSIMH O  CTPYKTYpHO-(YHKIIMOHAJILHOM
OpTaHU3aIMH )KMBBIX CHCTEM PAa3HOTO paHTa M MPUOOPETEHUE YMEHUH HCITOIh30BaTh
OTU 3HAHUS JJIs1 TPAMOTHBIX JIEHCTBUI B OTHOIICHHH OOBEKTOB KHWBOW MPUPOJIBI U
PEIICHUS Pa3TMYHBIX KU3HCHHBIX TIPOOIIEM.

Ocoboe 3HaueHWEe AUCIHUIUIMHA WMEeT TpH (POPMUPOBAHWUU M PA3BUTHUU OOIIUX

KOMIIETEHIINN:



OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEACTBA IOMCKA, aHAIN3a U UHTEPIPETALIMH
uHpopMaluu, M HUHPOPMALMOHHBIE TEXHOJOTUU JJIs BBINOJIHEHHUS 3ajad
po(hecCUOHATIBHOM JeATENBHOCTH.

OK 03. Ananu3upoBath paboure CUTyalluu, OCYIIECTBIISTh TEKYIIIUI 1 UTOTOBBII
KOHTPOJIb, OLIEHKY U KOPPEKLNIO COOCTBEHHOM AEATEIbHOCTH, HECTH
OTBETCTBEHHOCTbH 32 PE3yJIbTaThl CBOCH pabOTHI.

OK 04. D¢ddexTrBHO B3aMMOEHCTBOBATH U Pa0OTAaTh B KOJUIEKTUBE U KOMaHJIE.

OK 07. CopeiicTBOBaTh COXPaHEHUIO OKPY’KAIOILIEH CPEbl, PECYPCOCOEPEKEHMIO,
MPUMEHSTH 3HaHUS 00 U3MEHEHUHU KIIMMaTa, MPUHIIUITB OEPEXITUBOTO MPOU3BOICTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.

B pamkax mnporpaMMbl y4eOHOro mpeaMera OOYyYarOUIMMHUCS OCBaMBaIOTCS
JUYHOCTHBIE, METalpeAMETHbIC, MNPEIMETHbIE sl 0a30BOr0 YpPOBHS H3yYEHHS

pe3yabTaThl B cCOOTBETCTBUU ¢ TpeboBanusMu OI'OC cpeanero ob1ero oopa3zoBaHus

JINYHOCTHBIE PE3YJIBTATDI

B crpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHUS Iipeamera «buojorusy»
BBIJICTICHBI CJICAYIOIIME COCTABIIAIONINE. OCO3HAHUe OO0YYarOUIUMUCS POCCHUICKON
TpakIaHCKOH UJICHTUYHOCTH —
TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMO-ONPEACICHUIO;, HAIuyue
Mmomusayuu K 00y4YeHUI0 OHoJIOTHH;
yeneHanpaesienHHoe paszeumiue BHYTPEHHUX YOCKICHUNW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W HWCTOPHYECKUX TPAJAWIMK PpPa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYaIOIIUXCS PYKOBOJICTBOBAThCA B CBOEH
NEATCIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, MPUCYIIUMH  CHCTEME
OMOJIOTHYECKOT0  OOpa3oBaHUsA, Haiuyue  DKOJOTHYECKOTO  MPpABOCO3HAHUS,
CnocobHOCMU CTAaBUTD LIEJIH U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS TMpeameTa «bHONOTHS) TOCTUTAIOTCS B
€MHCTBE Yy4YEeOHOW ¥ BOCIHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPAJAUIIMOHHBIMUA POCCUUCKUMHU COLMOKYJIBTYPHBIMH, UCTOPHUYECKUMHU H JTyXOBHO-

HPaBCTBCHHBIMU LCHHOCTAMMA, INPHUHATHLIMH B O6H_ICCTBG ImpaBUJIaMHU M HOPMaMH



MOBEICHUS U CHOCOOCTBYIOT TIpOLlECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHMUS U
caMOpa3BUTHS, pa3BUTHS BHYTPEHHEU MO3ULINHU
JUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K 3aKOHY W IPABOMOPSAKY, YEJIOBEKY Tpyla U
CTaplieMy T[OKOJICHUIO, B3aMMHOTO YBa)XXEHHUsA, OEpeXHOTO OTHOIICHUS K
KyJIbTYpPHOMY HACJIEAWI0 U TPAJULMAM MHOTOHAIMOHAIBHOrO Hapona Poccuiickoii
@enepanuu, IpUPOJIE U OKPYKAIOLIEH cpelie.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHUS YyueOHOro mnpeamera «buonorus» I0KHBI
OTpakaTb TOTOBHOCTh M  CHOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chOpPMUPOBAHHOW BHYTPEHHEW TO3MIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALUH, MO3UTUBHBIX  BHYTPEHHUX  YOEKICHHIH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PaCIIMPEHUE )KU3HEHHOTO OIbITa
W OIbITa JICATEIIBHOCTH B TMPOLECCE peaau3alii OCHOBHBIX  HaIlPaBIICHUM

BOCIIMTATEJIbHOU ACATCIBHOCTH, B TOM YHMCJIC B HaCTH.

1. I'paaaHCcKOro BOCIUTAHUS

c(hOPMHPOBAHHOCTh TPAKIAHCKONW TO3WIUHA OOYyYalomerocss KakK akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, yBa)X€HHWE 3aKOHA U
MIPaBOTIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JMESITENIbHOCTH TPU CO3JAaHUHM Y4EeOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX W TO3HABaTEIbHBIX 3a7a4, BBIOJHEHUN
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CITIOCOOHOCTh ONPEACNIATh COOCTBEHHYIO ITO3HMIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMECHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JCHCTBUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOTO
B3aMIMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHHUSIMH, KyJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJTEHBIM TTOJIOKCHUEM:;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYCOHBIX,
MO3HABATEIILHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIHLHOEC OTHOIICHHE K

MHCHHIO OIIIIOHCHTOB IIPH O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO



COJICPKAHHUS;

T'OTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ JCATCIBHOCTH.

2. ITaTpHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUUCKOM TpaXJTaHCKOM HWIECHTUYHOCTH, MATPUOTU3MA,
YBAKEHMS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepen Poaunoi, ropaoctu
3a CBOHM Kpal, cBOIO PoauHy, CBON S3BIK M KYJIBTYPY, NPOLIJIOE U HACTOSIIEE
MHOT'OHAIlMOHAaJIbHOIr0 Hapoaa Poccnun;

LICHHOCTHOE OTHOLICHUE K MPUPOAHOMY HACICIUIO M IaMSITHUKAM HPUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJIEHUE U PA3BUTHE
OMOJIOrMM, MOHMMAaHWE 3HAuY€HUs OMOJOrMH B TO3HAHUM 3aKOHOB IPHUPOJBI, B
KU3HH Y€JIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujerHas yOeXJIEHHOCTh, TOTOBHOCTh K CiIy)KeHHI0O OTeuecTBy M €ro 3alluTe,

OTBETCTBEHHOCTb 32 €ro Cyab0y.

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS

OCO3HaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HApOJIa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIGHHMBATh CHUTYallMi0 MW TPUHHMAaTh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy yIIEro;

OTBETCTBCHHOE OTHOIIEHHE K CBOWM POJUTEIISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C

TpaauuusiMu HapoaoB Poccum.

4. 3CcTeTHYECKOIr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas JCTETHUKY OBITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAaHUE SMOLIMOHAIBHOTO BO3JECUCTBUSA JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HbIX BUAX UCKYCCTBA, CTPEMIICHUE MPOSBIIATH

KadyeCTBa TBOp‘ICCKOfI JINYHOCTH.
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5. ®u3nuecKoro BOCNUMTAHUA:

MOHMMAHHWE W peaju3alus 3J0pOBOr0 W 0Oe30IMacHoro ofpasa >XKU3HU (3I0POBOE
MUTAHUE, COOJIIOJCHUE TUTMEHUYECKUX MpaBUI U HOPM, CcOalaHCUPOBAHHBIN
PEXKUM 3aHATHA U OTABIXA, peryisapHas (u3ndeckas aKTUBHOCTH), OCpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS] K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHME IIEHHOCTU MPaBUJI WHIWBUAYAJTIBHOTO M KOJJIEKTMBHOI'O O€30IacHOIO
MOBEAECHHUS B CUTYAIUAX, YTPOKAIOMINX 3J0POBBIO U KU3HU JIIOAEH;

OCO3HAHHME TOCIEICTBUIA U HENPUITHE BPEAHBIX MNPUBBIUCK (ymOTpeOJIeHUs

AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS).

6. TpynoBoro Bocnuranus:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [ICHHOCTH MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AaKTHUBHOM JESITCIBHOCTH TEXHOJIOTHUECKOM U  COLMAaJILHOMU
HaIIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, TUIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJTHATH TaKyIO JCATEIbHOCTD;

WHTEpPEC K pa3InyHbiM cdepam MpoPeCcCHOHAIBHON ESITCIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud #  Pealu30BBIBATH
COOCTBEHHBIE JKM3HEHHBIE TUIAHEL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOPA30BaHHMIO Ha IMPOTSKEHUU

BCEU KU3HU.

7. IKOJIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTMYECKHU 1ieJeco00pa3HOe OTHOILIEHUE K MPUPOAE KaK MCTOUYHUKY YKU3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS,

NOBBILICHHE  ypPOBHS  JKOJOTMYECKOM  KYyJIbTYphl:  NPUOOpETEHHE  OmbITa
IUTAHUPOBAHUS TOCTYNIKOB M OLEHKHM MX BO3MOXHBIX TIOCJIEACTBUN 1S
OKPYXarouen Cpepl;

OCO3HaHHUe TI00aTbHOTI0 XapaKTepa dKOJOrHUEeCKUX Mpo0ieM U IMyTel UX pelieHus;

CIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpU H3yYEHUH OHMOJOTMU 3HAHUS U

YMEHUS  TpU  peHieHuH  mpodiieM,  CBA3AHHBIX C  palMOHAIBHBIM
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MPUPOONIOIL30BaHNEM  (COOMIOICHUE TpaBWJ  TOBEACHUS B TPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUSA B JKOCHUCTEMAaxX, OXpaHy BHJOB,
IKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATHE NEUCTBUM, MPUHOCAIINX BPEI OKPYKAIOIIEH NPUPOIHON CpeEAE,
yMEHUE MPOTHO3UPOBATh HEONATOMPUATHBIE SKOJOTUYECKUE  IMOCIEIACTBUSA
MPEAIPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;

HAJIMYKME PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, YKOJIOTHYECKON KYJBTYpPHI, OIbITa
NEATEIBHOCTH HKOJIOTUYECKOM HAMPABICHHOCTH, YMEHHS PYKOBOJCTBOBAThCA UMHU
B I03HABATEIbHOW, KOMMYHHKATUBHOW W COLUMAIIBHOM MPAKTHKE, TOTOBHOCTH K

Y4aCTHIO B HpaKTI/I‘-ICCKOﬁ ACATCIIBHOCTHU AKOJIOTUYECKOM HaIIPaBJICHHOCTH.

8. LleHHOCTH HAYYHOTI'0 O3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU W OOIIECCTBEHHOW MPAKTHUKW, OCHOBAHHOTO HA IUAjoOre KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIHTYPHOM MUDPE;

COBEpIICHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOM KyJIbTypbl KaK CpeICTBa
B3aMMOJICHCTBHS MEXIY JIOABMH U MO3HAHUS MUPA;

MOHUMAaHUE CeU(PUKU OMOJIOTUM KaK HayKd, OCO3HaHHE €€ posik B (hOPMHUPOBAHUU
palOHAIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM 1IEJIOCTHOTO IMpEACTaBICHUS 00
OKpY>KaroIlleM MHUpE KaK O IUHCTBE MPUPOJIBI, YEIOBEKA U 00IEeCTBa, B MO3HAHUH
OPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHHd MNpoOJeM COXpaHEHHsI HPUPOIHOTO
paBHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OHOJIOTMM Ui COBPEMEHHOW I[MBUIIM3AINH:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3/IaHUS IMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIlaTh PECypCHble  MpOOJEMbl  pPa3BUTHS
YeJI0BEUYECTBA; MOKMCKA IMyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
o0ecrieyeHrss  MepexoJa K  YCTOMUMBOMY  Pa3BHTHUIO,  PallMOHAIHLHOMY
MCTIONb30BAaHUIO TPHUPOIHBIX PECypcoB W (HOPMUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTCPCCOBAHHOCTL B IMOJYYCHHUU OMOJIOTMYECKUX 3HAHUH B OeIiaX ITOBBIMICHUA
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o0111eil KyJbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH KaK COCTaBHOM 4YacTu

(YHKUIHMOHATBHOM TPaMOTHOCTU OOydYaromuxcs, (GopMUpyeMod MNpU H3Y4EHHUH

OHOJIOTHH,

MMOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBCHHBIX HayKax,
CIOCOOHOCTh HWCIOJNB30BaTh IOJIy4aeMble 3HAHWS MJI1 aHalu3a M OOBIACHEHUS
SIBJICHUI OKPY’KaIOILIEr0 MUpa U MPOUCXOIAIIMX B HEM U3MEHEHU; YMEHHUE JIeaTh
000CHOBaHHBIC 3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIMXCS JIAHHBIX C
IEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTh CaMOCTOSTENIBHO MCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS ISl PELICHUS
po0JieM B peasbHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHHME IICHHOCTHM HAy4YHOM JIESITEIBHOCTH, TOTOBHOCTh  OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHMM 10 OWOJOTHUU B COOTBETCTBUU C
KU3HEHHBIMU TTOTPEOHOCTSMHU.

B mnporecce MOCTHKEHHSI JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS OO0YyYarolUMUCS
MpOTpaMMbl CPEIHETO O0OIIEero 00pa3oBaHMs y OOYyYalOIMXCS COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMENTIEeKM, TIPEATIONATAIOIINI COPMUPOBAHHOCTH:

CAMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IMOHUMAaTh CBOE HSMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOUN SMOILIMOHAIBHOU c(ephl,
OBITH YBEPEHHBIM B ce0¢;

camope2yiuposéanus,  BKJIIOYAIOIIETO0  CAMOKOHTPOJIb,  YMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBAThCI K
AMOITMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYMpeHHel Momusayuu, BKIOYAIOIIEeH CTPEMIIEHUE K JTOCTUKEHUIO 1IEJIU U YCIIEXY,
ONTUMHU3M, HWHHUIMATUBHOCTh, YyMEHUE JICHCTBOBAaTh, MCXOAS U3 CBOHUX
BO3MO>KHOCTEH;

sMnamuy, BKIIOYAOMIEH CHOCOOHOCTh TIOHMMATh JMOIIMOHAIBLHOE COCTOSIHHE

APYIrux, y4dTbIBaThb €TI0 IIPU OCYHICCTBJICHHMM KOMMYHHUKAIUH, CITOCOOHOCTh K
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COYYBCTBHUIO N COIICPCIKUBAHUIO,
coyualbHoblX HABBIKOB, BKJIIOYAIOIIHUX CITOCOOHOCTh BbICTparBaTb OTHOLICHUSA C

APYIruMH JIXOIbMH, 38,60TI/ITI)CSI, IMPOABIIATE HHTCPEC U paA3pCIIATh KOH(i)J'II/IKTLI.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble pe3yJdbTaThl OCBOEHHUs ydeOHOoro mpenmera «buomorus»
gKaOYalom: 3HAYMMBIE N1 (OPMHUPOBAHUS MHPOBO33PECHHUS  OOYUarOITUXCS
MEXIUCITUTUTHHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHbIE TIOHATHS, OTPa’KAIOIINE
IIEJIOCTHOCTh HAYYHOM KAapTUHBI MHpa U CHCNU(PUKY METOJ0B IO3HAHUS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, HPHEPTHUs, SBJICHHE, IMPOIIeCC,
CHUCTEMa, HAY4YHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue, HaOItoJIeHne, W3MEpEHUE, DKCIEPUMEHT W Jp.); YHUBEpCAIbHBIC
yueOHble JeicTBUs  (IMO3HABATENIbHbIE, KOMMYHUKATHBHBIC, PETYJISTUBHBIC),
obecnieunBaronie (popmupoBanve (QYHKIUOHATLHOM TPaMOTHOCTH U COLIMATBHOU
KOMIIETEHIIMM  OOYy4YaloIIMXCA;  CHOCOOHOCTh  OOy4YaloIIMXCSd  HMCIOJIb30BaTh
OCBOCHHBIC MEKIHUCIHUILUIMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUSA M YHUBEPCAIHHBIC

y4eOHBbIE ICVCTBUS B TIO3HABATEIILHON U COLIMAIBHOM MIPAKTHUKE.

MeranpenMeTHble  pE3yNbTaTbl OCBOEHUS IMPOTrpaMMbl  CPEIHEro  OOLIEro

06paSOBaHI/I$I JOJIDKHBI OTpPa>aThb:

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU JA€iCTBUSIMM:
1) 6a30Bble JIOrHYecKHe TeHCTBHSA:

CaMOCTOSTENbHO (OPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCITOJIB30BaTh MPU OCBOCHUW 3HAHUN MPHUEMBI JIOTHYECKOTO MBINLICHUS (aHAIW3a,
CUHTE3a, CpaBHEHUS, KiacCUpUKAIMK, OOOOIICHHSI), pPaCKPhIBaTh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh UX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIPENENATh LEIU JSATEIBHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH WX JOCTHKEHUS,

COOTHOCHUTL PE3YJIbTATBI ACATCIbHOCTH C ITIOCTABJIICHHBIMU LCIISIMU;
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MCIOJIb30BaTh OMOJOTMYECKHE MOHATHS IJs1 OOBSICHEHHs (PAKTOB U SIBICHUN KUBOU
PUPOABI;

CTPOUTH JIOTMYECKHE pacCyXIeHHs (MHAYKTHUBHBIC, NEIYKTUBHBIC, N0 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PAacCMaTPUBAEMBIX SIBJICHHSIX,
(opMyIHpOBaTH BBIBOABI M 3aKIIIOYCHHUS;

NPUMEHATh CXEMHO-MOJICNIbHBIE CpPEJCTBA JUIS TPEACTABICHUS CYIICCTBEHHBIX
CBA3€M W OTHOUICHWM B H3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a Takke
HNPOTUBOPEYHI PAa3HOTO POJA, BBIBICHHBIX B Pa3IMYHBIX HH(POPMAIMOHHBIX
HCTOYHUKAX;

pa3zpalaThiBaTh IUIaH pelIeHHs MNpoOJemMbl € Y4ETOM aHaldM3a HMEIOLUXCcs
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIHHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB IEISIM,
OLICHHMBATh PUCKH MOCJEICTBUN AESTEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX pPEaTbHOTO, BHPTYaJbHOTO U
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBUS;

Pa3BUBATb KPCATUBHOC MBINUJICHHC IIPHU PCHICHUHN KU3HCHHBIX HpO6JICM;

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE N1eiCTBUSA:

BJIQJICTh HAaBBIKAMH y4eOHO-MCCIICIOBATEICKOH W TPOEKTHOW JIEATEeITHLHOCTH,
HaBBIKAMH pa3pelieHusi mpodsiem; 00s1agaTh CIOCOOHOCTbI0 M TOTOBHOCTHIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTUICCKUX 3a7a4, MPUMEHEHHUTO
Pa3TMYHBIX METOJIOB MTO3HAHMSI,

MCIIOJIb30BaTh PA3JIMYHBIE BUJBI JACATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEOOPA30BAHUIO U MPUMEHEHUIO B YUEOHBIX CHTYAIlUAX, B TOM
YHCJIE PU CO3aHUM YIEOHBIX U COIUATBHBIX MMPOEKTOB;

dbopMHUpOBaTh HAyYHBIA THUIN MBIIUICHUS, BIIAJETh HAYYHOW TEPMHUHOJIOTHEMH,
KJTFOUEBBIMHU TTOHATUSAMHU U METOJIaMH;

CTaBUTh U (HOPMYyIHUPOBATH COOCTBEHHBIC 33a/1aul B 00pa30BaTEbHON JEATEIHLHOCTU
Y )KM3HEHHBIX CUTYyaITUsX;

BBIABJIATh MPUYUHHO-CICACTBCHHBIC CBA3W W AKTYAJIM3UPOBATH 3a4a4dy, BbIIBUI'ATb
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THIOTe3y ©€ pemieHus, HaXOAWTh apryMEHTHl [UIs JIOKa3aTelIbCTBA CBOUX
YTBEPIKJICHHMIA, 33/1aBaTh APAMETPhI U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJC PCIICHUS 3aJadd Pe3yJIbTaThl, KPUTHUYCCKU
OIICHHUBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CUTYAI[HsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IICJICHAPABICHHBIN MTOUCK MTEPEHOCA CPEIICTB M CIIOCOOOB JCHCTBHUS B
po)eCCUOHATILHYIO CPENY;

yMETh TEPCHOCUTh 3HAHWUSA B [IO3HABATCIBHYIO U IPAKTHYECKYIO O00JIaCTH
KHU3HEACITCILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIC WJCH, MpEiaraTh OPUTHHAIBHBIC MOJIXO0IbI U PEIICHUS, CTABHThH

HpO6J’IeMI->I " 3aa491, JOITYCKAOIIUEC aJIbTCPHATHUBHBIC PCIICHUSI,;

3) neiicrBus no padore ¢ uHGopManmnei:

OPUEHTHUPOBAThCS B PA3JIUYHBIX HCTOYHHUKAX HWHPoOpMauu (TEKCTe Y4eOHOro
nocoOus, HAYYHO-TIONYJISIPHOM JIUTEparype, OHOJIOTMYECKUX CIOBApSAX U
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX Oa3axX JaHHbIX, B VHTepHeTe), aHaIM3UpOBAThH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHUYECKU OIEHUBATh
e€ JI0CTOBEPHOCTh U HEMMPOTHUBOPEUYNBOCTH;

(GbopMyIUpPOBaTh 3aMpPOCHl U MPUMEHSTh Pa3IMYHbIE METOJBI MPHU MOUCKE U 0TOOpE
OuoJsiornyeckor nHPpopmMaIu, He0OOXOAUMOM JJIsl BBITIOJIHEHUST yUeOHBIX 3a/1ay;
npuoOpeTaTh OMBIT  HMCIOJIb30BaHUS UH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIOJIb30BAHUS PA3TUIHBIX

MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (DOpMY TpeAcCTaBiICHHs] OMOJIOTHYECKON
uHpopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH H JIP.);

HCIIOJIL30BaTh HAay4YHBIN SI3BIK B KA4ECTBE CPEJICTBA MpHU padoTe ¢ OMOJOTHUECKOM
uH(popMaIuen: TPUMEHITh XUMUYECKUEe, PU3NUECKUE U MATEMAaTUIECKUE 3HAKU U
CUMBOJBIL,  (opmynbl, abOpeBUaTypy, HOMEHKIATypy, MCIOJb30BaTh U

Hp606pa30BBIBaTB 3HAKOBO-CHUMBOJHMYCCKHUC CPCACTBA HAT'TIATHOCTH,
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BJIa/ICTh HABBIKAMU pACIO3HABaHMUA M 3alIUThl MHQOpMAIHH, HWH()OPMALMOHHON

0e3011aCHOCTH JTMYHOCTH.

OBJIaIICHI/Ie YHUBEPCAIBHBIMUA KOMMYHUKATUBHBIMU IleﬁCT-BHHMHZ

1) oOmmenue:

OCYIIECTBIISITh KOMMYHHMKAIlMM BO BCeX cdepax >XKM3HU; aKTUBHO y4acTBOBAaTh B
IUaJiore WIM AUCKYCCHU IO CYIIECTBY 00CYXJaeMoil TeMbl (yMEHHE 3a]1aBaThb
BOITPOCHI, BBICKa3bIBaTh CYKIEHUS OTHOCHUTENIBHO BBIIOJHEHHS MpearaeMoun
3a/1a4, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMKI JPYTrUX YYaCTHHKOB
JMaJiora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CPECTBA OOIICHHS, IOHUMATh 3HAYEHUE COLIMAJIbHBIX
3HAKOB, IIPENOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallUii; yMETh CMArYaTh
KOH(JIMKTBI U BECTH I1EPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMH OOUIEHUS U B3aUMOJCIHCTBUSA; MOHUMATH
HaMEpEHUs IPYTuX JIOJIeH, MIPOSBIIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOPPEKTHOU popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

2) coBMeCTHAas 1eITeJIbHOCTD:

MOHMMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U MHIAMBUAYAIbHON pabOTHI
IpU peuieHuH OUOJIOTMYECKON MpoOjeMbl, OOOCHOBBIBATH HEOOXOJIMMOCTh
IPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJCHCTBUS NP pelIeHUH yueOHOM 3a1auu;

BBIOMPATHh TEMATHKY W METOJIbl COBMECTHBIX ACHCTBUH C yUETOM OOILIMX UHTEPECOB U
BO3MOXHOCTEH KaXJI0Tr0 YieHa KOJIJIEKTHUBA;

IIPUHUMATh LIE€Jb COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH
JEUCTBUA MO €€ TOCTUKEHUIO: COCTABIATh IUIaH JIEUCTBUM, pacpenensiTh poJiu ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/la M BKJIaJa KaXKJIOT0 YYaCTHUKA KOMaHbl B OOIIUNA
PE3YNbTAT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IIPOCKTHI, OLICHNBATH HAcu C IIO3UIINHN HOBHU3HBI,
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OPUTHUHAJIbHOCTH, HpaKTH‘leCKOﬁ 3HAa4YUMOCTH,
OCYHICCTBIIATh IMO3UTHBHOC CTPATCIHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTyalUAX,

IMPOABIIATE TBOPUCCTBO U B006pa}KeHI/I€, OBITH NHHUIIWMAaTUBHBIM.

OBJageHne yHUBEPCAJIbHBIMY PeryJISTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS JJI BBIABJICHUS MPOO-JIEM U UX PEIICHUS B
KU3HEHHBIX U YYCOHBIX CUTYaIIUSX;

BBHIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWH IEJICBHIC M CMBICIIOBBIC YCTAHOBKH B
CBOUX [ICUCTBUSAX M TIOCTYNKAaxX IO OTHOUIEHWIO K >KUBOM MPHUPOAE, CBOEMY
37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIBHO ~ OCYHIECTBJISITh  MO3HABATEIBHYI)  JEATEIbHOCTb,  BBISBIISTH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NEATETbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSATENIbHO COCTaBJISATh IUIAH pEHICHUS MPOOJIeMbl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pactIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, ApTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TIPOSIBJICHUIO MIUPOKOW HSPYJIUIIMH B Pa3HBIX
00JIacTsAX 3HAHHM, TOCTOSIHHO TOBBHIIIATH CBOM O0pPAa30BaTENbHBIA M KYJIbTYPHBIH

YPOBEHB;

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEJISIM;

BIIAJICTh HABBIKAMH I103HABATCIBHOM pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX IMPOLECCOB, HX PE3YJIbTaTOB W OCHOBAHWUN;

WCIIOJIb30BaTh MNPUEMBI peIIeKCUU 1T OIEHKH CUTYyallud, BBIOOpa BEPHOTO
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peLIeHus;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELIECHUS 10 UX CHUKEHUIO;

IMPUHUMATb MOTHUBBI 1 apPI'YMCHTLI APYTUX IIPH aHAJIIN3C PC3YJIbTATOB ACATCIIBHOCTH,

3) npuHATHE Ce0s U APYTrHUX:

NpUHUMATh ce0sl, MOHUMAasi CBOU HEJIOCTATKHU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;
NpHU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH ITOHUMATh MUP C ITO3HULUHU APYT'Oro YCJIOBCKA.

IHPEJMETHBIE PE3YJIBTATDBI

[TpenmeTHbie pe3ynbTaThl ocBoeHUs Hporpammel COO no Ouosorun Ha 6a30BOM
YPOBHE BKIIIOUAIOT crienuduueckue s yueOHoro npeamera «buosorus» HaydHble
3HAaHUSA, YMEHHUA U CIOCOObl JCHCTBUM IO OCBOCHMIO, HWHTEpIpETalMi U
peoOpa3OBaHUI0 3HAHUN, BUJBI JIEATENBHOCTH IO TMOJTYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHMM B PA3JIMYHBIX YYEOHBIX CHUTYalMsIX, a TAaKXKE B pPEATbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHbIX ¢ Owuonoruel. B mnporpamme mnpeameTHble
pe3yNbTaThl MPEACTABIECHBI IO TO1aM 00yUYEHUS.

[IpenmeTHbIE pe3yibTaThl OCBOCHHS y4eOHOro mpeameTa «buoNorusy AOHKHBI
OTpax<aTh:

1) chopMUPOBAaHHOCTH 3HAHHMN O MECTE W POJHM OMOJOTMH B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBl MHpa U HAYYHOI'O MHPOBO33PEHHMS; O BKIJIAJIE POCCUMCKUX U 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH; (PYHKIMOHAIBHOW IPAMOTHOCTH YEJIOBEKA
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

2) yMeHHUE pacKpbIBaTh COIepKaHUE OMOJOTUYECKUX TEPMUHOB U MOHATHH: KU3Hb,
KJIETKa, OpraHu3M; MeTaboyim3M (OOMEH BELIECTB W MpEBpalleHHE 3SHEPIruM),
romMeocras  (camoperyisiuus), ypOBHEBas  OpraHW3alus  JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

3) yMeHWe W3JIarath OWOJIOTMYECKHE TeOpHH (KIETOYHAs, XPOMOCOMHas,
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MyTAaIlMOHHAs, IIEHTpaJIbHAS IOTMa MOJISKYJISIpHOM Onosnorun), 3akousl (I'. Menaens,
T. Moprana, H.W. BaBwioBa) u ydeHuss (0 ILEHTpax MHOroodpasus H
IPOUCXOXKIEHUS KYJIbTypHbIX pactenuil H. V. BaBunosa), onpeaensiTh TpaHULbI UX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM,;

4) yMmeHue BIaJeTh METOJAAMH HAyYHOTO IMO3HAHUS B OMOJOTWU: HAOMIOACHHE U
OMHUCAHUE >KHUBBIX CHUCTEM, MPOLECCOB M SBJICHUMN; OpraHu3alus WU MPOBEACHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIDKEHUE THITOTE3bI; BBIABICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMU BEJIMYUHAMU, OOBSCHEHUE TIOJYyYEHHBIX pE3yJbTaToOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUM U 3aKOHOB; YMEHUE JeaTh BHIBOJIBI HA
OCHOBAHHUU MOJYYEHHBIX PE3YyJIbTaTOB,;

5) yMeHHe BBIICIATH CYIIECTBCHHBIC MPU3HAKH BHPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT; OJIHOKJIIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH
MpolleccoB: OOMEHa BEIECTB W MpEBpalleHUs SHEPruM B KIeTKe, (OTOCHHTE3a,
IJACTUYECKOTO M JHEPreTHYEeCKOro oOOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOJJOTBOPEHUS,  PAa3MHOXKEHUSA, HWHAUBUIYAJIbHOTO  Ppa3BUTHS  OpPraHH3Ma
(oHTOTEHE3);

6) yMEHHE NPUMEHSATh MOJYUYEHHbIC 3HAHUS M1 OOBSICHEHUS OHOJOTHYECKHUX
MPOLIECCOB W SIBJICHUW, JUISI MPUHATHS IMPAKTUYECKUX PELICHUH B IMOBCEIHEBHOU
KU3HU C 1eNbl0 oOecreueHus Oe30MacHOCTH CBOETO 370pOBbSi M 3J0POBBS
OKPYKAIOUIUX JIIOJIeH, COONIOJIEHUSI HOPM IPaMOTHOTO TOBEACHUSI B OKpYXKaroIIei
NPUPOJTHON cpejie; TOHMMAaHUE HEOOXOJIMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOM ounonoruu 17} OMOTEXHOJIOTHIA TUISL PalMOHAIIBHOTO
MIPUPOIOTIONb30BAHUS;

7) yMeHue pemiaTh dJeMEHTapHbIe TeHETHYECKUE 3aa9d Ha MOHO- ¥ JUTUOPUIHOE
CKpCIlUBaHUE, CIICTUICHHOE HACEI0BAaHHUE; COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEILUBaHUsA JIJIsl IPEACKAa3aHUs HACIEA0BaHUS MPU3HAKOB Y OPTaHU3MOB;

8) yMeHHE BBHINIOJHATH JA0OpATOpPHbIE W MpaKTHYECKHe paboThl, COOJIIOAATH
npaBuia npu paboTe ¢ ydeOHBIM U Jab0OpaTOPHBIM 000PYIOBAHHEM;

9) yMeHHE KPUTHUYECKHM OICHWBATh W HHTEPIPETUPOBATH HHGOPMAIIHIO
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OHMOJIOTMYECKOTO  COZACpKaHWs, BKIIOYAIONIYI0 TICEBIAOHAYYHbIC 3HAHUSA W3
pa3nuyHbiX UCTOYHUKOB (CMU, Hay4YHO-TIONYJISIPHBIC MAaTEpUAbl); STHYCCKHUEC
aCIEeKThl COBPEMEHHBIX MCCIIC0OBAHUI B OMOJIOTHU, METUIIMHE, ONOTEXHOJIOTUH;

10) ymeHue co3iaBath COOCTBEHHBIC ITMCHbMEHHBIC M YCTHBIC COOOIICHHS, 00001Iast
OHMOJIOTHYECKYIO0 MH(POPMAIINIO U3 HECKOJIBKUX NCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh

MOHSATUIHBIN anmapat OMOJOTHH.

11) ymeHue packpbiBaTh COJEpKaHHE OMOJIOTMYECKUX TEPMUHOB U TIOHSITHI: BUJ,
MOMYJISAINAS, TEeHOMOHA, SBOJIONMS, IBIKYIIHME CHIBI ((HaKTOpPBI) SBOJIOIHH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pAa30BaHUE, IKOJOTHYECKUE (DAKTOPHI,
AKOCHUCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEIYIIEHTHI, LIEMU MUTAHUS, IKOJIOTHUECKast
nupamuia, OuoreoieHos, onocdepa;

12) ymeHue uznaraTb OMOJIOTUYECKHE TEOpUH (IBoJtoIMoHHas Teopust Y. lapsuHa,
CUHTETUYECKAs TEOpHUs DBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxozctBa K. M. bapa, uepeioBanus TIIaBHBIX HAPaBICHUN U myTel 3Bomonnn A. H.
CesepiioBa, yuenusi o ouochepe B. WM. BepnHaackoro), onpeaenstb rpaHUIbl HX
MPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

13) yMeHHe BBIIENATH CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUAOB, MOMYJSALMH, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoleHO30B M DKOCHUCTEM; OCOOEHHOCTH MPOLECCOB:  HACJIEICTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, IPUCIIOCOOICHHOCTH
OpraHu3MOB, JIEUCTBUS IKOJIOTHUECKUX (PaKTOPOB HA OPTAHU3MBbI, IEPEHOCA BEILIECTB
Y TIOTOKA DHEPTUH B IKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHHUI B YKOCUCTEMAX CBOCH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Orocdepe;

14) yMeHHe NPUMEHATH TOJYYECHHbIE 3HAHUS ISl OOBSICHEHHS OUOJOTMYECKUX
MPOLIECCOB W SIBJICHUW, JUISI MPUHATHS NPAKTUYECKUX PELICHUWH B IMOBCEIHEBHOU
KU3HU C LEeIpl0 oOecrieyeHuss Oe30MacHOCTH CBOETO 3J0POBbS M 3/I0POBbS
OKPYXKAIOIIUX JIFOACH, COOJIIOCHUSI HOPM T'PaMOTHOTO TOBEACHHS B OKPYKaIOIICH

MPUPOJHONM Ccpelie; TOHMMaHHE HEOOXOJAMMOCTH HCIIOJIb30BaHUS JIOCTHIKCHUM
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COBPEMEHHOM OMOJIOTUH JIJISl PalliOHATLHOTO MPUPOAOIOIB30BAHNUS;

15) ymenue pemaTh 3JeMEHTapHbIE OMOJOTHMYECKHE 3a]aud, COCTABISITH CXEMBI
HepeHOca BEIIECTB U PHEPTUU B IKOCUCTEMaX (LIEHH MUTaHNSA);

16) yMeHWEe KPHUTUYECKH OICHMBATh W HWHTEPIPETHPOBATH HH(MOPMAIIHIO
OMOJIOTUYECKOTO  COJEpXKAHMS, BKIIOYAIONIYI0 TICEBAOHAYYHbIE 3HAHUS U3
pa3nuuHbiXx UcTOYHHKOB (CMMU, HayuyHO-TIOMYJsIpHBIE MaTEpHalbl); pacCMaTpPUBATh
r00anpHble  JKOJOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (OPMUPOBATH IO

OTHOIICHHNIO K HUM CO6CTBCHHy}O ITO3UIHIO,

COILEPKAHUE YYEBHOI'O IPEIMETA «bHOJOI' US1»

Tema 1. buosiorust kKak Hayka

buonoruss kak Hayka. CBsi3b OHOJIOTMM C OOIIECTBEHHBIMU, TEXHUUYECKUMU H
JIPYTUMHU €CTECTBEHHBIMU HaykaMu, (uiocodueil, dTUKOW, ICTETUKOW U TPaBOM.
Ponw G6uonoruu B hopMHpOBaHWN COBPEMEHHOM Hay4dyHOUN KapTuHbI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

MeTonpl MO3HaHUS KUBOM MPHUPOJLI (HAONIOACHHE, HKCIEPUMEHT, OIHUCAHUE,
u3MepeHue, Kiiaccuukalys, MoJeIMPOBaHUE, CTATUCTUYECKAst 00padOTKa JAHHBIX ).

JlemoncTpanum:

Tlopmpempur: 4. JlapBuH, I. MeHnens, H. K. Konbos,
JIx. Yorcon u @. Kpuk.

Tabauywl u cxemol: «MeTOBI IO3HAHUS KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKkTHYeCKUE padoThI:

Ilpakmuueckas paboma Ne 1. «Vcnonp30BaHUE pa3IUYHBIX METOJOB MPHU

M3yYCHHH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPTraHU3ALUA

Kusble cuctembl (OMOCHCTEMBI) KaK MNpeaAMeT H3ydeHusi Ouosoruu. OTiauuue
’KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.
CpoiicTBa OHMOCHCTEM M UX pa3zHOOOpa3ue. YPOBHU OpraHU3allMu OHOCHUCTEM:

MOJIEKYJIIPHBINA, KJIETOYHbIA, TKAHEBBIM, OPTraHU3MEHHBIN, MOMYJISAIUOHHO-BUI0BOU,
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HKOCUCTEMHBIH (OMOTEOLIEHOTHUECKU), OMOCEPHBIIA.

JdeMoHCcTpanuu:

Tabnuyvl u cxemwvl: «OCHOBHBIE IPU3HAKU )KU3HU», « Y POBHU OpraHU3alliu KUBOU
PUPOIBI».

Obopyoosanue: moaens moiekyibl JJHK.

Tema 3. Xumn4yeckuii cOCTaB M CTPOCHUE KJICTKHU

XUMHYECKHM COCTaB KJIETKH. XHMHUYECKUE DBJIEMEHTBI: MAaKpO-3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEMIECTBA.

OyHKUMM BOABl M MHUHEpalbHBIX BemecTB B Kierke. llognep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CocraB u crpoeHue O€iaKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHnmble W 3aMEHHMBbIE aMUHOKHCIIOTHI. AMHWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~ OCJIKOBOM  MOJEKyJbl (TMepBUYHAs, BTOPUYHAS, TPETHYHAs W
YEeTBEPTUYHASI CTPYKTYpa). XUMHUECKHUE CBOICTBa OeikoB. bruonornueckue GpyHkunu
OEJIKOB.

®epmenThl — Ounosiornyeckue Karanuzaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
LEHTp, cyoOcTtpatHas crneuuduunocts. Kodepmentsl. Buramussl. OTinuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJIM3aTOPOB.

VYrneBoapl: MoOHOcaxapubel (TJIFOKO3a, prbOo3a W J1e30Kcuprb03a), Tucaxapuibl
(caxaposza, JlakTO3a) W  TOJMCaxapulbl  (Kpaxmaj, TJIMKOTEH, IEJUII0JI03a).
Bbuonornueckue GpyHKIMM yTIeBOI0B.

Jlunuast: Tpurnuuepuasl, Gochoaunuasl, ctepouasl. ['napodunsHO-TUAPOPOOHEIE
cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB WU
JUIUI0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunoseie kucnotel: JJHK n PHK. Hykneotnasl — MOHOMEpPBI HYKJIEHMHOBBIX
kucnot. Ctpoenue u ¢pyakiuu JJHK. Crpoenne n pynkuuu PHK. Bugsr PHK. AT®:
CTpoeHHE U QYHKITUH.

[HuTtonmoruss — Hayka o kjierke. KierouyHas Teopusi — MpuMep B3aMMOACUCTBUS

uel u PaKToB B HAYYHOM MO3HAHUH. MeTo/Ibl U3y4eHUSs KJIETKH.
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Knerka kak nenoctHas xuBas cucrema. OOlIue MPU3HAKK KIETOK: 3aMKHYyTas
HapyxHasi MmemOpaHna, mosiekyJibl JIHK kak renernueckuii anmnapar, cucteMa CUHTE3a
Oeka.

Tunsl KIETOK: dyKapuOoTHUYECKas M IpokapuoTuueckas. OcCOOEHHOCTH CTPOCHUS
npokapuotudyeckoi  kietku.  Kierounas — crenka — Oakrepuit.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTINYMS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM
KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIETOYHAsl CTEHKa, IIMKOKAJIUKC, X
¢bynkun. [lnasmarnyeckas memOpana, e€ cBoiicTBa u ¢yHkiuu. LluTomnasma u eé
opraouabl. OngHomeMOpanHble opraHouasl kietku: OIIC, ammapar [onbmxu,
mn30coMbl.  [loilyaBTOHOMHBIE OpraHOMABl KIJIETKU: MUTOXOHIPHUH, IUIACTHUJBL.
[Ipoucxoxnenne MUTOXOHApUM W TuacTula. Buael mnactua. HememOpanHbIe
OpraHou/bl KJIETKU: PUOOCOMBI, KJICTOYHBIA LIEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMJOB KIIETKU. BKIIOUEHHs.

Anpo — PEryiIsaTOpHbIN LIEHTP KJICTKH. Crpoenne anpa:
aaepHas 000J04Ka, KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEMIECTB B KIIETKE.

JdeMoHCTpauu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBanu, M. Ilneinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Luacpammer: «PacnipeneneHne XMMHUYECKMX JJIEMEHTOB B HEXKUBOM IIPUPOIE»,
«Pacrnipenenenne XuMHYECKUX DJIEMEHTOB B dKUBOU MPUPOIEN.

Tabnuyvr u cxemwr: «llepuoguueckast Tabnuua XUMHYECKHUX DJIEMEHTOBY,
«CTpoeHue MoJieKysbl BOJbl», «buocunres 6enka», «CTpoeHHE MOJIEKYIbI OeIKay,
«Ctpoenue ¢epmenta», «HykmeunoBsie kuciotel. JJHK», «CTpoeHue MosekyJibl
AT®y», «CtpoeHne 3yKapHOTHUECKON KIETKNW», «CTpOEHUE KUBOTHOW KIIETKWY,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpoeHHe MNpOKapHOTHYECKOM KIIETKWY,
«CtpoeHue sazipa KIETKN», «YTIeBOAbD, «JIumuabh».

ObopyoosaHue: CBETOBOM  MHKPOCKOI, OOOpyIOBaHWE Il  MPOBEACHUS
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HaOMIOACHUM, W3MEPEHHH, OHKCIIEPUMEHTOB; MUKPOMPENaApaThl PaCTUTEIBHBIX,
KUBOTHBIX U OAKTEPHUAIIBHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopamopnas paboma Ne [. «/3ydeHue KATAIUTHUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalasbl).

Jlabopamopnas paboma Ne 2. «3ydeHue cTpoeHUsl KJIETOK PACTEHUI, ) KUBOTHBIX

U 6aKkTepuit Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHUCAHUE.

Tema 4. ’KnzHeaessTeJLHOCTH KICTKH

OOMeH BemecTB, WIM MeTa0oJu3M. AcCUMWISIIUS (TJIaCTUYECKHl OOMEH) u
JTACCUMUIISIIIUS (?HEpreTUYecKuit 0oOMeH) —
JIBE CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Posb 3aKOHOB COXpaHEHUs BEIECTB
" DHEPTUU B MTOHUMaHUH! MeTaboIn3Ma.
Tunel oOMeHa BeWECTB: aBTOTPO(HBIA M reTepoTpodHbId. Ponb ¢epmeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHIUHN YHEPTHH B KIIETKE.

dotocunte3. CBetoBas U TemMHOBas ¢aszbl GoTocuHTe3a. Peakiuu (orocunresa.
OddextuBHOCTh (oTOCHHTE3a. 3HaueHue (OTOCHHTE3a JUIsl KU3HU Ha 3emile.
Brmusane ycioBuit  cpenbl Ha  (POTOCHMHTE3 W CIOCOOBI  TIOBBIMICHHS]  €TO
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUM

XemocuHTe3. XeMOCHHTE3UPYIOIHe OaKTepru. 3HAUCHUE XEMOCHHTE3a ISl YKU3HH

Ha 3eMiIIe.
DHepreTuyecKui oOmeH B KJICTKE. Pacmierienue BEILICCTB,
BBIJEJICHUE u AKKyMYJIMPOBaHHUE SHEPTUU B KJIETKE. DTanel

sHepreTudyeckoro obmena. ['muxonu3. bpoxkenwe u ero Buuabl. Kucnopognoe
OKHCIIEHHE, WM KJIeTOyHoe JbixaHue. OkuciautenbHoe ¢GochopuiiipoBaHue.
D¢ DHeKTUBHOCTH IHEPTeTUUECKOTO OOMEHA.

Peakiun marpuunoro cunte3a. ['enermueckas unpopmanus u JHK. Peanuzanus
TCHETUYECKON wuHpopMaM B KIETKE. [ eHEeTHMYeCKWil KOJA ¥ €ro CBOMCTBA.
Tpanckpurnus — Matpuunbiii cuate3 PHK. Tpancsiimst — 6uocunTe3 0eka. DTarbl

tpancisiimu. KomupoBanue amuHokucaoT. Posb pubocom B OnocuuTe3e Oernka.
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Hexnerounsie ¢opmbl xu3Hu — BuUpychl. Mcropus otkpeitus BupycoB (.U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHUSI U )KM3HEHHBIN 1IMKI BUpycoB. bakTepuodaru.
bone3nu pacreHwmii, >KMBOTHBIX M 4YEJIOBEKA, BBI3BIBAEMBIE BHpycaMU. Bupyc
uMMmyHO-epunmra  uenoBeka (BUY) — BozOymutens CIIM/la. OOpartnas
TPAHCKPUIILKA, peBepTa3a u unrerpasa. [Ipodunakrrika pacnpocTpaHeHUs] BUPYCHBIX
3a00JIeBaHUH.

JlemoHncTpanum:

Ilopmpemwi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabauyvr u cxemvl: «Tumsl mwTaHu», «MeTtabomm3my, «MUTOXOHAPHUIY,
«JHepreTuyeckuii oOMeH», «Xioporiact», «Potocuntesy, «Crtpoenue JIHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTnyeckuit Komy,
«Bupyco», «bakrepuodarn», «CTpoeHHE U  JKM3HEHHBIM 1LUKI  BUpYyca
CII1/a, 6axtepuodara», «Pemmuxarus JJHK.

Obopyoosanue: woaenu-animukaiuu «Yasoenue JIHK wu  Tpanckpunuus»,

«buocunres 6enka», « CTpoeHUE KICTKNY; Moaelb CTpYKTyphl JTHK.

Tema 5. PazMHoO:KeHHE U HHAUBUAYAJBHOC PA3BUTHUE OPIraHU3MOB

KiteTouHbIi 1TUKII, WK KU3HEHHBIA UK KieTku. MaTepdaza u murtos. [Ipouecchl,
npoTekarone B uHTEepdaze. Permmukanus — peakius marpuunoro cunreza JIHK.
CtpoeHre XpoMOCOM. XpPOMOCOMHBIM Habop — Kkapuotumn. JUIUIOuAHBIA U
TalyIONJIHBIA ~ XpOMOCOMHBIE Habopbl. Xpomatuipl. [luTonormueckue OCHOBBI
Pa3MHOXKEHUS U UHAMBUIYAJIbHOTO PA3BUTHUSL OPraHU3MOB.

Henenune knetkn — muto3. Ctaanu mutosa. [Iponeccel, mpoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bUOJIOrMYeCKnii CMBICI MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

dopmbl pa3MHOXKEHHUSI OpraHu3MoB: Oecmojioe W ToyioBoe. Buawsl Oecnosoro
Pa3MHOXKECHUSA: JICJICHUE HAJIBOE, ITOYKOBAHUE
OJIHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTaTUBHOEC pPa3MHOXKCHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAYEHUE IS CEJIEKIIUU.

ITonoBoe PAa3MHOKCHHUC, €CTO OTIIUYHUSA OT OecroJioro.
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Meiio3. Craguu wMeiio3a. IIpoieccel, mnpoucxonsiye Ha CTagusx Menos3a.
IToBenenne xpomocom B meno3ze. KpoccuHrosep. brosiornueckuii CMbICT U 3HAYCHUE
Meno3a.

["ameTorene3 — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KUBOTHBIX. [losioBbIE
KeJle3bl: CEMEHHUKH U STMYHUKU. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(ciepmaTo30u/I, SUTEKIIETKA) — crepMaToreHe3 u oorede3. OcoOEHHOCTH CTPOCHMSI
SUIEKIIETOK U ciepMaro3ou1oB. OmiogorBopenue. [lapreHorenes.

NHnuBuayaibHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHANIbHOE  pa3BUTHUE
(aMOpuorenes). Jtarbl 3MOPHOHAJIBHOTO PAa3BUTHS Yy IO3BOHOYHBIX KUBOTHBIX:
npoOsieHune, racTpyJsiiusi, opraHoreHes. I[loctamOpuonanbHOE pa3ButHe. TUIIBI
MOCTAMOPUOHATBLHOTO PA3BUTHS: MPSIMOE, HEMIPSIMOE (JTMYMHOYHOE). BiusHue cpesp
Ha pa3BUTHE OPTaHU3MOB; (haKTOPbI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE YPOCTBA.

Poct u pa3Burne pacteHuil. OHTOre€He3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JlemoHncTpanum:

Tabnuysr u cxemvi: «DoOpMBI  Pa3MHOXKEHHS  OpraHU3MOBY»,  «/[BoiHOE
OTUIOJJOTBOPEHUE Y I1IBETKOBBIX pacTeHWil», «BereratuBHOE pa3MHOMXEHUE
pacteHui», «Jlenenue kietku 6aktepuin», « CTpoeHUE MOTOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounsii mumkim», «Pemmukanms JHK», «Mwutos», «Menosy,
«IIpsimoe u Henpsimoe pa3BuTHE», «['aMeToreHe3 y MIICKOTUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTAJIMH OHTOT€HE3A.

Obopyoosanue: MHKPOCKOTI, MUKpOTpenaparsl «CrniepMaTo30u bl
MJICKOITUTAIOLIETOY, «SIHIEeKIeTka MieKonuTarouero», «KapuokuHes B KIeTKax
KOpEIIKa JIyKa», MarHUTHAasi MOJelb-anmuinkanus «Jlemenue knetkmw»; moaens JHK,
MoJelb MeTa(azHOi XPOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

Jlabopamopnas paboma Ne 3. «HabmoaeHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOTIpenapaTax.

Jlabopamopnas paboma Ne 4. «3yuenne CTpOEHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
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MUKpOIIpenaparaxy.

Tema 6. HacsienCTBEHHOCTh M HK3MEHYHMBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHetuku. Mcropus paszButusa reHetuku. Posb muTosioruu u
SMOPHOJIOTHY B CTAHOBIICHWU TEHETUKHU. BKag pocCHiCKUX U 3apyOeKHBIX yUEHBIX
B pa3BUTHE T'€HETUKU. MeTo/Ibl TeHETUKHU (TUOPUI0IOTMUYECKUH, IUTOT€HETUYECKUA,
MOJIEKYJISIpHO-TeHeTHUeCKUil). OCHOBHBIE TE€HETHYECKHE MOHATUSA. [ eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTU HACJENOBAaHUs MPU3HAKOB, YyCTaHOBIEHHbIe [. Mennaenem.
MonHorubpuHOe CKpeluMBaHuEe. 3aKOH €IWHO0-00pa3us THOPUIOB TEPBOTO
nokoJsieHus. [IpaBuino qOMUHHpOBaHMS. 3aKOH pacIICIUICHHs] MPHU3HAKOB. ['Hmoresa
YUCTOTHI raMeT. [1osTHOe M HenmoTHOE TOMUHUPOBAHUE.

JuruOpugHoe cCkpenBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBAaHUS TMPU3HAKOB.
[{uToreneTnueckue OCHOBBI JUTHOPUIIHOTO CKpEHIMBaHUA. AHaIU3UPYIOIIEe
CKpemunBaHue. Vcnonb30BaHNEe aHAIM3UPYIOMIETO CKPEIIMBAHUA IS ONPEICIICHUS
reHOTHUIa 0COOU.

CueryieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cCremieHHOMY
HAaCJIEIOBAHNIO T'€HOB. HapylieHue cuersieHnst TeHOB B pe3yJIbTaTe KPOCCUHI OBEPA.

XpOMOCOMHAas1 TEOPUS HACIIEACTBEHHOCTH. | €eHETUUECKHE KAPTHI.

I'enetnka nosia. XpOMOCOMHOE OINpPEICICHUE T0Ja. AYTOCOMBI M MOJIOBBIE
XpOMOCOMBI. ['OMOrameTHele M TreTeporaMeTHble oOpraHusMbl. HacnemoBanue
[IPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUabl NI3MEHUNBOCTH: HEHACJIEACTBEHHAS U HACIEACTBEHHasd. Poib
Cpellbl B HEHACIIEJCTBEHHOW W3MEHUYMBOCTH. XapaKTEPUCTHKA MOAM(PUKAIMOHHON
M3MEHYMBOCTU. BapmanmoHHBIN psAx W BapualMoHHas Kpuas. Hopma peakuum
npusHaka. KonuM4ecTBEHHbIE M KAyeCTBEHHBIE MPHU3HAKA M HMX HOpPMa PEAKIIMH.
CaoticTBa MOAN(UKAIIMOHHOW U3MEHYUBOCTH.

HacnencrBennass, wWiaM  TEHOTHIMYECKas, W3MEHUMBOCTh. KoMOWHaTHBHas
W3MEHYMBOCTh. Meio3 ¥ TIOJIOBOM MpOIecC — OCHOBA KOMOWHATHBHOM

HU3MCHYUBOCTH. MYTaHI/IOHHaSI HU3MCECHYUBOCTB. Knaccmbnmunﬂ MyTaHHﬁZ T'CHHBIC,
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XpOMOCOMHbBIE, TeHOMHBIE. YacToTa W NmpUYUHBl MyTanuid. MyTareHHbie (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAAOB B HacleACTBEHHON n3MeHunBocty H. . BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuotun yenoBexka. OCHOBHbBIE METO/Ibl TEHETHKHU YEJIOBEKA:
reHeaJOrn4yecKmu, OJIM3HEIOBBIN, IIUTOr€HETUUECKHUM, OMOXUMHYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE TE€HOTHUIIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TC€HOTUIIMPOBAHWE, B TOM YHUCJIE C IMOMOIIBIO
[1[[P-ananu3a. HacnenctBeHHble 3a00JieBaHUs YeIOBEKA: T€HHbIE 00JI€3HU, OOJIE3HU
c HACJICICTBEHHOMN MIPEIPACIIONIOKEHHOCTEIO, XPOMOCOMHBIE 00JIe3HHU.
Comartnueckue # TreHepaTuBHble MyTanuu. CTBoJOBbIE KIETKHA. [IpuHIMIBI
310pPOBOTO 00pa3a *KU3HHU, NUATHOCTUKHU, TPOPUIAKTUKU U JICYCHUS T€HETUYECKUX
OosiesHel. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITUHCKOM
TE€HETUKHU B MPEJAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHncTpanum:

Ilopmpemwi: I'. Mennenb, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. U. BaBuios.

Tabnuyvt u cxemovl: «MOHOTMOPUAHOE CKpPEIIMBAHUE W €ro IUTOre€HETHYecKas
OCHOBa», «3aKOH PaCUICIJICHUS U €ro IUTON€HETUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurudpugHoe ckpeumBanuey, «L{utomoruyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBanus», «Meio3», «B3anmMoaelncTBue alieIbHBIX T€HOB», «['eHeTmueckue
KapThl PAaCTEHH, >KMBOTHBIX M 4eJIOBEKa», «l eHeTuKa moya», «3aKOHOMEpPHOCTHU
HACJICIOBAHUS, CIEIUIEHHOTO € ToJiomM», «KapHOoTUINbl 4YenoBEKa M KUBOTHBIX,
«Bunpl m3meHunmBOCTHY», «MonudukarmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpymni KpoBw», « MyTarimoHHas U3MEHUYHUBOCTHY.

Obopyoosanue:. MOJIEIU-AIIINKALIUA «MonorubpugHoe CKpCILUBaHUE,
«Hemonmunoe  momuHupoBanue», «Jlurmbpumnoe ckpemmBanme», «llepekpécr
XPOMOCOM»; MUKPOCKON ¥ MUKporpenapat «Jlpozodumiay (Hopma, mytanuu Gopmsl
KPBUTbEB M OKPACKH Tela); repOapuii «I'opox moceBHOMY.

JlaGopaTopHblie ¥ NpakTU4YecKUue padoThbl:
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Jlabopamopnasa paboma Ne 5. «W3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(HUIIbI HAa TOTOBBIX MUKPOIIPENapaTax.

Jlabopamopnas paboma Ne 6. «3ydenme mMoaubUKAIMOHHONW H3MEHYUBOCTH,
MOCTPOCHHUE BAPUALMOHHOTO P U BAPUALIMOHHON KPUBON».

Jlabopamopnas paboma Ne 7. «AHanmu3 MyTanuid y JIpo30(HiIbl HAa TOTOBBIX
MUKpOIpenapaTax.

Ilpakxmuuecxas paboma Ne 2. «CocTaBlIeHUE U aHATN3 POJIOCIIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH

Cenekuus KaK HayKa U IpoLecc. 3apOxKICHUE CENEKINHA U TOMECTUKALUS. Y YCHUE
H. . BaBwioBa 0 LEHTpax TMPOUCXOXKACHUS M MHOrooOpasus KyJIbTYpPHBIX
pactenuil. LIeHTphl MPOUCXOKICHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpoJa, IITaMM.

CoBpeMeHHbIE METOAbl CeleKIUMU. MaccoBbIi W MHAMBUAYAJIbHBIA OTOOPHI B
CEJEKIIMM pPACTeHHH M KUBOTHBIX. OIllEHKAa 3JKC-Tepbepa. bIM3KOPOACTBEHHOE
ckpeniuBanue — uUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHUCTBIX JIMHHM.
I'ereposuc, wiu rubpuaHas cuia. HepoacTBEeHHOE CKpellMBaHUE — AayTOPHIMHT.
Otpanénnas rudpuauzanusa u e€ ycrnexu. McKycCTBEeHHBIM MyTareHe3 W MOoJydeHue
MTOJUIIONIOB. JJOCTHKEHNS CENEKINN PACTEHHM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib NPOU3BOACTBA. [ €HHAsI HHXKEHEpHUs. DTalbl CO3AaHUS
pekomOunantHot JIHK wu Tpancrennnix opranuzmoB. KieTrouHnas uHKeHepHs.
Knerounsie kynbTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHUE pacTeHuil. Knonuposanue
BBICOKOTIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOTHUYECKUE U
studeckue mpodiembl. [MO — renernuecku MOIUGUIIUPOBAHHBIE OPTAHU3MBI.

JlemoncTpanum:

Iopmpemuwi: H. 1. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. liBaHos.

Tabnuyst u cxemor: xapta «LleHTpBI TPOUCXOKACHUS U MHOTO0Opa3Hsl KyJIbTYPHBIX
pacteHui», «llopoapl MOMAmIHUX KUBOTHBIX», «CoOpTa KyJNbTYPHBIX PACTECHUI,
«Otnanénnas  ruOpmmm3anus»,  «Padorer  akagemuka M. ®@.  liBaHOBay,
«lomummonaus», «OObeKkTbl  OuOTEXHONOTMM», «KIETOYHbIE  KyJIbTypbl H

KJIIOHUpOBaHUE, «KOHCTpyHpOBaHKE U IEPEHOC TEHOB, XPOMOCOM.
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Obopydosanue. MyISHKU TUIOJOB M KOPHEIJIONOB AUKUX (OPM U KYJIBTYPHBIX
COPTOB pacTeHuit; repbapuii «CenbCKOX03HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Oxcxypcusi «OCHOBHBIE METO/BI U JOCTHXKEHUS CENEKIUU PACTEHUN U KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTAHIIHIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA Y4acTOK, B

TEIJIMYHOE XO035MCTBO, JIJA0OPATOPHUIO arpPOYHUBEPCUTETA UIIM HAYYHOTO LEHTPA)».

Tema 8. DBoJTIOIIMOHHAN 0HOJIOTHA

[IpeanocbuUIKM BO3ZHUKHOBEHMS 3BOJIIOLIMOHHON TEOPUHU. DBOIIOLUOHHAS TEOpUS U
e€ MecTo B OuMonoruu. BiusiHUE 3BONIONMOHHONW TEOPHH HA Pa3BUTHE OMOJOTHH U
IPYTUX HayK.

CBuzerenscTBa  3BOMOLMH.  [laneoHTonorMyeckue:  MOCIEAOBATEIBHOCTh
NOSIBJICHUS BHUJOB B MAJCOHTOJIOIMYECKON JIETONHCH, MepexoAHble (OPMBI.
buoreorpaguyeckue: cxoacTBo u paznuune (payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA MW  pa3inuuus 5SMOPUOHOB pa3HbBIX BUIOB
MIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTMYHBIC, AHAJIOTMYHBIE,
PYIMMEHTApHBIE OpraHbl, AaTaBU3MbL. MOJNEKYJIIPHO-OMOXUMUYECKHE: CXOZICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTell y Bcex
OpraHU3MOB.

OsomonnoHHas teopus Y. JlapBuna. [Ipeanocbulku BOSHUKHOBEHUS JTapBHUHU3MA.
JIBMOKyIIME CUJIBI SBOJIIONMM BUAOB 10 J[apBuHY (M30BITOYHOE pa3MHOKEHUE NpPU
OTPaHUYEHHOCTU  PECYpCOB, HeompeaenéHHass W3MEHYUMBOCThb, Ooppba  3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Booruu (CTD) u e€ 0oCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAAQ U SBOIIOLUU.

JBrkymue cuibl ((GakTopbl) 3BOJIOIMM BUAOB B MpuUpoJe. MyTaluOHHBIHI
IpOLEecC U KOMOMHATUBHAS U3MEHYUBOCTD. [[OMyIMOHHBIEC BOJIHBI U Ipeii( reHOoB.
N3omanus u murpanus.

EctecTBennbiit  otO0p — HampaBmsrommii - (aktop dBomonuu.  Dopmbl

€CTEeCTBEHHOTO 0TOOpA.
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[Iprcnoco6IeHHOCT, OPTaHU3MOB KAk  PE3ylbTaT  SBOJIOIUU. [Tpumepsi
NpUCTIOCOOJIEHUH y OpraHu3MOB. ApoMOP(O3bl U UANO-aJANTALIMH.

Bun u Bugoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (DOPMBI BUI000pA30BaAHUS:
reorpaduyeckoe, SKOJIOrHUECKOe.

MakposBomorusi.  dopmel  sBoNIONMU:  (uUNeTHYECKas,  AUBEPreHTHas,
KOHBEpIreHTHas1, mapajuiesibHas. HeoOpaTuMocTh 3BOTIOUN.

[IpoucxoxeHne OT HeCHEeUaIu3upOBaHHBIX MpenkoB. I[Iporpeccupytomas
crienuaIn3anvs. ATanTUBHAS paAALIUS.

JlemoHcTpanum:

Ilopmpemwr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabauyvl u cxemol: «Pa3BUTHE OpPraHUYECKOr0 MHpa Ha 3emiiey», «3apobllH
MMO3BOHOYHBIX KUBOTHBIX», K APXEONTEPUKCY», «DOopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«EctecTtBeHHbI 0TOOP», «MHOroo0Opasue copToB pacteHuity, «MHoroo0Opasue
opoJ KUBOTHBIX», «lTomynamum, «MyTtanuoHHas U3MEHYUBOCTHY;
«Apomopdossy, «Ununoamantamumy, «OOmas aereHepanus», «JBUKyIIUE CHUIIbI
sommonun», «Kapra-cxema mapmpyra myremectBus Y. [lapBuna», «boppba 3a
cymectBoBanue»,  «llpucnocobneHHocts  opranu3zMoBy»,  «leorpaduueckoe
BHJ1000pa30BaHKE, « IKOJIOTUUECKOE BUI000PA30BaAHUEY.

Obopyodosanue: KOJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKpacKu; HabOp
IJI0JIOB U CeMsIH; KoJuTeKIus «lIpruMepbl 3alUTHBIX MPUCTTOCOOICHUHN Y JKUBOTHBIXY;
Mozenb «OCHOBHBbIE HANpaBICHUSI HBOMIOLUN»; 00bEMHas Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta ITO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa; Kouiekius «DopmMbl COXpaHHOCTH MCKOMAEMBIX
KUBOTHBIX u pacTeHui; MO/I€JIb-
anmmukanusa  «llepekpéct  xpomocom»;  BiaxkHble — mOpenapartsl  «Pa3Buthe
HacekoMoro», «Pa3BuTue JArymku»; Mukpomnpenapar «/lpozoduna» (HOpma,
MyTalluH dbopmbl KPBLIbEB u OKpackKu

TeJa).
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JlaGopaTopHble U MpaKTUHYECKHEe PadoOThI:

Jlabopamopnaa paboma Ne 1. «CpaBHeHHE BHUAOB MO MOPQPOIOTUUECKOMY
KPUTEPHUION.

Jlabopamopnasa paboma Ne 2. «Onucanue NpHUCIOCOOJIEHHOCTH OpraHu3Ma u eé

OTHOCHUTEIIEHOTO XapaKTepay.

Tema 9. Bo3HMKHOBeHNE M pa3BUTHE *KU3HU Ha 3emuie

JloHayuHblE TNpPEACTABICHUS O 3apOXKIACHUM JKU3HU. HayuyHble rumoresbl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: abMOTeHe3 U MaHCHepMusi. XUMHUYECKasi SBOJOLHSI.
AOUOreHHBIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPraHUYECKUX.
DKCMEPUMEHTAIBHOE TOATBEPKACHUE XUMHUUYECKOM 3Botound. HavanbHble 3Tamnbl
ounonormueckor sBomouuu. I['mnoresa PHK-mmpa. ®dopmupoBanue meOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHME IIPOTOKJIETKH. llepBble KIETKM M HX 3BOJIIOLMA.
DOopMUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Pasutne xu3Hu Ha 3emusie 1o 3paM W nepuoaaMm. Karapxei. Apxelckas u
nporepo3oiickas dpbl. [laneoszoiickas »pa u €€ Tmepuoabl: KeMOPHUNCKHUIA,
OPJIOBUKCKUH, CUITYPUHUCKU, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30¥ickas 3pa 1 €€ IepUOIbl: TPUACOBBIN, FOPCKHIL, MEJIOBOU.

Kalino3oiickas 3pa u €€ nepuopl: MajeoreHOBbIN, HEOr€HOBbIM, AHTPONOT€HOBBIM.

XapakTepucTUKa KIMMaTra M TEOJIOTMYECKHX mpoueccoB. OCHOBHBIE ATalbl
ABOJIIOIIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMop]o3bl y pacTeHuil u
KUBOTHBIX. [losiBIEHME, pacliBET U BEIMUPAHUE TPYMIl KUBBIX OPraHU3MOB.

CucrtemMa OpraHM4ecKOoro Mupa Kak OTpaxkeHue HBoourd. (OCHOBHbBIE
CHUCTEMATHYECKHUE TPYIINbl OPraHU3MOB.

OBOJIIOLIMASA YEJIOBEKA. AHTpPONOJIOTMs KakK Hayka. Pa3BuTue mNpeacTaBleHU O
MPOUCXOXKJCHUHN YeloBeKa. MeToabpl H3ydeHusi aHTpororeHe3a. C(CxoactBa u
pa3JINurs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJ0KEHUE YETOBEKA.

JIBrxymue cuibl ((akTopbl) aHTpororene3a. HacnejacTBeHHas M3MEHUMBOCTh H

€CTeCTBEeHHbIN 0TOOpP. OOIIEeCTBEHHBINM 00pa3 >KW3HHU, U3TOTOBICHUE OPYIUN TPya,
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MBIIUIEHUE, PEUb.

OCHOBHBIE CTAaIMM W BETBU DJBOJIIOLMM YEJIOBEKAa: aBCTPAJONUTEKH, YenoBek
yMebii, YemoBek npsaMoxoasini, YemoBek HeaHiepTaabCKuil, UeloBEeK pa3yMHBIN.
Haxoaku rickonaeMbIx OCTaTKOB, BpeMs CYIIIECTBOBaHUS, 00JIACTh paCIIPOCTPAHECHUS,
00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHS.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpOINEOHIHAs (eBpa3uiickasi),
HErpo-aBCTpaIonHas (3KBaTOpHaIbHAs), MOHIOJIOMIHAS (a3MAaTCKO-aMEPUKAHCKAs).
YepTbl TPUCHOCOOJIEHHOCTH TMPEACTAaBUTENCH YEIIOBEYECKHX pac K YCIOBUAM
cyuectBoBanus. EnuncTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoncTpanum:

Lopmpemuwi: ©. Penn, JI. [Tactep, A. . Onapun, C. Muuiep, I'. FOpu, Y. [lapBuH.

Tabnuyer u cxemvl: «Bo3uukHOBeHHMEe COTHEUYHOM CHCTEMBI», «Pa3BuTHe
OpraHuueckoro  mupa», «PactutenpHas  kineTka», <« KUBOTHas  KIETKay,
«IIpokapuoTtnueckasi kieTka», «CoBpeMeHHas CHUCTEMa OpPraHUYECKOro MHUPay,
«CpaBHEHHE aHATOMUYECKHMX 4YEPT CTPOEHHUS YEJOBEKAa M YeJIOBEKOOOPA3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJIEOHTOJIOTMYECKMX HAXOJOK MPEAKOB COBPEMEHHOTO
yesnoBeKay, «JlpeBHeime moan», «pesaue moan», «[lepBbie COBpEMEHHBIE JIFOAN,
«YenoBeuecKue pach.

Obopyoosanue: mymnsxku «lIpoucxoxienue uenoBeka» (OFOCTHI aBCTPATIONUTEKA,
MUTEKAaHTPOIa, HeaHJAepTalIblla, KPOMAHLOHIIA); CJICMKUA WM M300PaKEHUS KaMEHHBIX
Opyauii  TepBOOBITHOTO  YeloBeKa  (KaMHH-YOIIeEphl,  pyOmna,  ckpebina);
reOXpPOHOJIOTHYECKass TaONMIa; KoOJUleKUUsi «QPOpMBI COXPAHHOCTH HCKOMAEMBIX
YKVBOTHBIX U PACTCHUIN».

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

Ilpakmuueckas paboma Ne [. «/3yyeHue HMCKOMAEMbIX OCTAaTKOB PACTEHHN U
KUBOTHBIX B KOJIJICKIIUSIX).

IKcKypcus «IBOJIOLUSA OpPraHUYECKOTO MHpa Ha 3emie»

(B eCTeCTBEHHOHAYYHBIN WJIM KPaeBEeIUECKUN My3eil).

Tema 10. Opranu3mbl 4 OKpYKAKOIIas cpeaa
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OKoJIOTHsl KaKk HayKa. 3ajadyd W pas3feiibl 3KOJOTHHA. MEeToIbl 3KOJOTMYECKHUX
UCCIIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0WTaHUST OpraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, I[IOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonoruueckue  ¢dakropsl.  Knaccuduxamuss — s3kojmormdyeckux — (HaKTOpPOB:
abuoTuueckne, OHMOTUYECKME W aHTpomoreHHbie. JlefcTBHE SKOJOTHYECKUX
(haKTOpPOB Ha OPTAHU3MBI.

AbGuotnyeckue (HakTopbl: CBET, TEMIEPATypa, BIAXKHOCTh. POTONEPUOIN3M.
[IpucnocoOnenusi  OpraHu3MOB K  JIEWCTBHIO  a0MOTHYECKMX  (PAKTOPOB.
buonornyeckne puTMsl.

buotnueckue Qaxtopbl. Buasl OMOTHMYECKMX B3aWMOJIECHCTBUI: KOHKYpPEHLHS,
XUIIHAYECTBO, cUMOMO3 M ero ¢opmbl. [lapazutusm, koomepamusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHre OMOTHMYECKUX B3aUMOJECUCTBUI MJid CYHIECTBOBAHMS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapAKTEPUCTUKU NOIYJsiquu. OCHOBHBIE NIOKA3aTEIN MOIYJISILUN:
YUCJIEHHOCTh, IIJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MHUIPALIHSL.
JInHaMUKa YUCIEHHOCTH MONYJISALIUN U €€ PETYIISILU.

JlemoncTpanum:

Ilopmpemui: A. T'ymGonbar, K. @. Pynwe, 3. I'ekkerns.

Tabauyvr u cxemst: Kapta «lIpupomnbie 30HBI 3emun», «Cpensl oOUTaHMS
opranusmoBy», «®Portonepuonusm», «llomymsuu», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTHU NOMYJISIMU HHDY30pun-TyPenbku», «[lummensie nenm».

JlaGopaTopHblie ¥ NpakTUH4YecKue padoThbl:

Jlabopamopnas paboma Ne 3. «Mopdosoruyeckue OCOOCHHOCTH pPACTCHUN U3
Pa3HBIX MECT OOUTAHHS.

Jlabopamopnasa paboma Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCay.

Ilpakmuuecxas paboma Ne 2. «Iloacy€T MIOTHOCTH TOMYJSINA pa3HBIX BUIOB
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pacTeHu».

Tema 10. CooO1iecTrea 1 YKOJOTHYeCKHAE CHCTEMBI

CooOmiectBo opranm3mMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHJIOBas,
MIPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bwunbl-nomuHadTtel. CBs3M B
ouoreHo3e.

Okonoruueckre cucteMbl  (3kocuctemsbl). [lonarue o0 sKocucreme U
ouoreornieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTBI ~ OKOCHCTEMBI:  MPOYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeleCTB M MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU dKocucTeMbl. [lumieBsie nenu u cetu. OCHOBHbBIE
MOKa3aTelid JSKOCHCTEMBI: Ouomacca, NPOAYKIHUSA. ODKOJOTHYECKUE MUPAMUJIBIL:
MPOJIYKIIUHU, YHUCICHHOCTH, Ouomacchl. CBOWCTBAa DJKOCHCTEM: YCTOWYHBOCTD,
camoperyJisanus, pazButie. CyKueccus.

[IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCHCTEMA XBOWHOI'O WIIH
IIMPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE DKOCHUCTEMBI. ATPO3KOCUCTEMBEI. Yp0603KOCUCTEMBI.
buonoruyeckoe u X03sMCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (daktop ycTOMUMBOCTH d3KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenne B.U. Bepraackoro o 6uocdepe. I'paHuiipl, cocTaB U CTpyKTypa 0nochepsl.
XKuBoe BemectBo M ero QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak TiI00aIbHOM
AKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B brocdepe.

KpyroBopoTbl BemiecTB W OHWOTC€OXMMHUYECKHE IMKJIBI JJIEMEHTOB (YIJiepoja,
azota). 30HATbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

UYenoreuectBo B Omochepe 3emin. AHTPOINOreHHbIE HM3MEHEHHS B Ouocdepe.
['moGanpHbIe HKOJTOTUYECKUE TTPOOIIEMBL.

CocymectBoBanue npupobl U denoBedecTBa. CoxpaHeHne OMOpa3HOOOpa3usi Kak
OCHOBa  yCTOWYMBOCTH  Omocdeppl. OcHOBa  palMOHAIBHOTO  YIPaBIEHUS
MPUPOJHBIMU PECYpCaMH W HMX MCIOJIb30BaHHUE. JloCTHKeHUs OMOJIOTMM W OXpaHa

MIPUPOLBI.
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JdeMoHCcTpanuu:

LIlopmpemur: A. JIx. Tencmm, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuyvr u cxemwr: «llumeBble 1enw», «bHOIEHO3: COCTaB W CTPYKTYpay,
«I[Ipuponueie coobmectBay, «llemn nuTaHUA», «OKOJNOTUYECKAss MHPAMUIAY,
«buocdepa u uenoBex», «IKOCHCTEMA MIMPOKOIMCTBEHHOTO Jeca», «IDKOCHUCTEMa
XBOMHOTO Jieca», «broneno3 Bogoémay, « ArpoueHos3», «lIpuMepHbie aHTPONIOTEHHBIE
BO3JCICTBUS Ha NPUPOLY», «BakHellne WCTOYHUKU 3arpsA3HEHMs] BO3IyXa H
IPYHTOBBIX BOJ», «llouBa — BakHelmas cocraBisiomas ouochepo, «PakToOpbl
aerpaganuu  nous», «llapHukoBblii  3ddekT», «DakTOpHl  PATUOAKTUBHOTO
3arpsizHeHus: onocheprn», «O0mas cTpykTypa onochepsn», «PacnpoctpaneHue KU3HU
B Onocdeper», «O30HOBBIN 3kpaH Onochepr», «KpyroBopot yriaepoaa B duochepe»,
«KpyroBopot a3zota B IpUpOAC».

Obopyoosanue. Moaenb-anIuiuKanuss «TunuuHble  OWOLEHO3b»;  repOapuit
«PacturenbHble cooOuiecTBay; komekuun «buonenosy, «Bpeaurenu BakHeHIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp»; IrepOapun U KOJUIEKIIUM PACTEHUN U KUBOTHBIX,
MpUHAAJIEKAIINE K PAa3HBIM SKOJIOTMYECKUMM TpyIIaM OJHOTo Buaa, KpacHas kHura

P®, nzo6parkeHust 0XpaHIeMbIX BUJOB PACTEHUN U KUBOTHBIX.

IIpumepHbIe TeMbl HHAMBUIYAJIbHBIX IPOEKTOB
— Knerounas Tteopuss crTpoeHuss opraHu3moB. Mcrtopuss U COBpEMEHHOE
COCTOSIHUE.
— Hacnencrsennas uH(popMalus U rnepegaya ee u3 NOKOJEHUs B TOKOJIEHHE.
— JIpamaTtuyeckue CTpaHULbl B HCTOPUU PA3BUTHS T€HETUKH.
— Ycrexu COBpEMEHHOW I'eHETUKN B MEAULMHE U 3IPAaBOOXPAHEHUU.
— MHcropus pa3sutus 3BOIIOLUMOHHBIX uien 1o Y. lapsuHna.
— «Cucrtema nipupoab» K. JInnHes u ee 3HaueHUE 1711 pa3BUTHUSL OMOJIOTHH.

— COBpeMeHHBIC MNpEACTABJICHUA O MCXaHU3MAaX U 3aKOHOMCECPHOCTAX 9BOJIOLNUH.
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— CoBpeMeHHBIE NPEACTABIEHUS O 3aPOKAECHUM KU3HU. PaccMOTpeHue U OlleHKa
Pa3IMYHBIX THUIOTE3 POUCXOKACHUS

— CoBpeMeHHBIH 3Tall pa3BUTHs YyenoBeuecTBa. Yenoseueckue pacbl. OMacHOCTb
pacusma.

— Bo3gpeicTBue 4YenoBeKa Ha MNPUPOAY HA PA3IUYHBIX IJTanax pa3BUTHA
YeJIOBEUECKOro 00I11ecTBa.

— BuusiHue okpyxaroiei cpesibl U ee 3arpA3HeHusl Ha pa3BUTHE OPTaHU3MOB.

— BuausHue xkypeHus, ynotpeOJeHus ajkorojs M HapKOTUKOB POJMUTEISIMH HA
IMOpPHOHANIFHOE Pa3BUTHE PEOCHKA.

— Burtamunsbl, hepMeHTBI, TOPMOHBI M UX POJIb B opranusme. Hapyiienus npu
UX HEJ0CTaTKE U U30bITKE.

— IlpuumHbl ® TrpaHUIBl YCTOMYMBOCTH Omocepsl K  BO3ACHCTBUIO
NEATEIbHOCTH JIIOJICH.

— buoneHos3sl (3KOCHCTEMBI) pa3sHOTO YPOBHA M UX COINOAYMHEHHOCTH B
rio0anbHOM SKocucTeME — Ouocdepe.

— BugoBoe u 3Kojormyeckoe pazHooOpaszue OHOLIEHO3a KaK OCHOBa €ro
YCTOMYUBOCTH.

— TloBbilieHue IPOTYKTUBHOCTH ¢dotocuHTE3a B UCKYCCTBEHHBIX
HKOJIOTUYECKUX CHCTEMaX.

— PaznuuHble 3KOJIOTMYECKHE NUPAMHUABI W COOTHOILUEHUS OPraHu3MOB Ha
KaXJI0W UX CTYIICHHU.

— Ilytn moBbIlIEHHUS OMOJOTHMYECKOW MPOAYKTUBHOCTH B HCKYCCTBEHHBIX
HKOCUCTEMAX.

— Ponb npaBUTENBCTBEHHBIX M OOIIECTBEHHBIX KOJIOTMUECKUX OpraHu3aliil B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

— PanuonanbHOE HCNOJIB30BAHME M OXpaHa HEBO30OHOBISIEMBIX MPHUPOIHBIX
pecypcoB (Ha KOHKPETHBIX MIPUMEPaXx).

— OmnacHocTh TNIOOANBHBIX HapymieHud B Ouochepe. O30HOBBIE «IBIPHIY,

KHCJIOTHBIC JOXKIHW, CMOTH U UX IIPCAOTBPALICHUC.
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— DKOJOTHYECKHe KPHU3UCHI W JKoJorhueckue karactpodwnl. [IpemoTBparmienue

HNX BO3ZHHMKHOBCHUS

3.TEMATUYECKUH IIJIAH

3.1 CTpykTypa TeMAaTH4YeCKOI0 IUIaHA Y4eOHOro npeamera «buoJiorus»

Bun yuebnoit paboTbl

KommuectBo yacos

O0uas yueOHasi Harpy3Ka (Bcero) 62

Oo0s13aTesibHAs ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 58
B TOM YHCJIE:

Teopus (JIEeKIMH) 38
[TpakTHyeckas mMoJroToBKa:

-JIabopaTopHO-TIPaKTUUECKHE 3aHATUS 20

-B popme npakTuyeckoit moAroTOBKU 4

B TOM YHCIIe: BHEAyJIUTOpHAs CaMOCTOsITeNbHas paboTa (paboTa Hax 4
MaTepHalioM y4eOHUKa, BHIIOJHEHNUE YIIPAXHEHNH, BHITIOJTHEHUE
WHIUBUAYAIBHBIX 3a/IaHUH, HHIMBUYaTIbHOTO MPOEKTA U Jp.)

IIpomeskyTouHasi aTTecTalUsi MPOBOAUTCS B opMe KOMILIEKCHOTO 2

3auéra
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3.1. Temamuueckuit nnan u cooepiyicanue yueonoz2o npeomema «buonozun)

HaumenoBanue Conepkanue yueOHOro Mmarepuaa u GopMbl OpraHu3anum AesiTeJIbHOCTH O6bem | Koabl 00mmx
pa3aesioB U TeM 00y4JaImmnXxcs B KOMIIeTEeHIIU I
yacax | (yYKa3aHHBIX
B pazaeJe
1.2)
1 2 3 4
TEMA 1. BUOJIOTUSI KAK HAYKA (2 4)
TEMA 1.1 buonorust kak | buonorus kak Hayka. CBs3u OM0JIOTUU € OOIIECTBEHHBIMH, TEXHHUECKUMHU U APYTUMU 1 OK 02. OK 03.
HayKa €CTeCTBEHHBIMH HayKaMH, (puitocodueii, penuruei, STUKOM, ICTeTHKON U rpaBoM. Posb 6nonorun
B ()OPMHUPOBAHUU COBPEMEHHON Hay4HOM KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HaYK.
PackpeiBaTh conepxaHie TEPMUHOB U MOHITUN: HAyYHOE MUPOBO33pEHUE, HAyUHAasI KapTHUHA
MUpa, Hay4HbI METOJI, THIIOTE3a, TEOPUsl, METO/Ibl UCCIICIOBAHMU.
XapaxkTepu30BaTh OMOJIOTHIO KaK HAYKy, €€ MECTO U POJib CPEIU JPYTUX €CTECTBEHHBIX HayK.
[TepeuncnsaTs pas3znensl OMOJOTHH B COOTBETCTBUU C O0BEKTAMU U3YUCHHUSL.
HasbiBaTh BaxkHelne oTpacau OMOIOrMUECKUX 3HAHUH U 3a]1a4M, CTOsIIIKE nepe] Ononoruen
XXI B.
TEMA 1.2 Metoast MeTto/1bI TO3HAHUS KUBOW MPUPO/IbI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCAHNUE, U3MEPEHHUE, 1 OK 02. OK 03.
MIO3HAHUS )KUBOM KJaccu(uKaius, MOIEIMPOBaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ). OK 04.

PUPOJIBI)

PackpsiBaTh coep:kaHre TEPMUHOB U MMOHSATUI: HAYYHBIA METOJ, METO/bI HCCIEOBAHUS.
XapakTepHu30BaTh OCHOBHbBIE METObI IIO3HAHUS JKUBOW MPUPOBI: HAOIIOIEHHE, SKCIIEPUMEHT,
ONMCaHNe, U3MEPEHNE, KIacCUu(PUKaIMs, MOJEIMPOBAHNE, CTaTUCTHYECKass 00padOTKa TaHHBIX

JlabopaTopHno-IIpakTuyeckas padora Ne 1. «cionb3oBaHue pa3aMuHbIX METOJOB IIPU
M3Y4YEHUH OMOJOTHYECKUX O0BEKTOBY

TEMA 2. ’)KUBBIE CUCTEMBbI U UX OPTAHU3AIIUA (2 u)
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TEMA 2.1
bunonornueckue
CHCTEMBI, MPOLIECCHI U
UX U3yYEHHUE

PackpriBaTh conepkaHue TEPMHUHOB U TIOHSTHIL: cUCTEMa, OMOJIOrnYecKasi CHCTeMa, HIIEMEHTHI
CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOICTBA KHUBBIX CUCTEM, OOMEH BEIIECTB, pa3MHOXKEHHE, POCT,
pa3BHUTHE, HACIEICTBEHHOCTh, U3MEHUMUBOCTb, PA3PaKUMOCTh, SJHEPr03aBUCHUMOCTh, YPOBHH
OpraHM3alH )KU3HU (OMOCUCTEM).

XapakTepr30BaTh MPUHIMIIBI OPTaHU3AINH OMOCHCTEM: OTKPBITOCTh, BEICOKASI YIIOPSI0UYCHHOCTS,

CaMOpETYJISIINS, HEPAPXUIHOCTb.

[lepednciaTh yHHBEpCAIBHBIEC CBOMCTBA KUBOTO: EMHCTBO XUMHYECKOTO COCTABa, pa3ApaKUMOCTh,
JBI)KEHUE, TOMEOCTa3, pOCT M Pa3BUTHE, HACIEICTBEHHOCTh, U3MEHUYNBOCTD, 3BOJIIOLIUS
(mpucnocobeHNne K M3MEHSFOIMMCS YCIIoBUAM). [IpuBOaUTE IprMeEpbl OHOCHCTEM pa3HOTO
YPOBHSI OpPraHM3aLUU M CPABHUBATH MPOSBIICHHS CBOMCTB )KMBOTO HA PA3HBIX YPOBHSX.

XapakTepr30BaTh OCHOBHBIE IIPOLIECCHI, TPOTEKAIOIINE B OMOCHCTEMax: OOMEH BEUIECTB U

IpeBpallieHre YHEPIHH, CaMOBOCIIPOM3BEICHHUE, CaMOperyIsus, pa3sutie. CoOoaaTs npaBuia

OepeKHOr0 OTHOIICHHUS K KUBOM MPUPOJIE

OK 02. OK 03.
OK 07.

TEMA 3. XUMHAYECKH COCTAB U CTPOEHUE KJIETKH (8 )

TEMA 3.1 XuMuueckuii
cocTaB KJIeTku. Bona u
MHUHEPAJIbHBIC COJIU

XUMHUUYECKUH COCTaB KIETKH. XUMHUECKUE 3IEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JieMeHThl. Bona
U MUHepajbHbIe BelecTBa. OU3NKO-XUMUYECKUE MPOLIECCHI, IPOTEKAIOIINE B KUBBIX CUCTEMAX.
@DyHKIMY BOJbI 1 MUHEPAJIbHBIX BEILECTB B KieTke. [loaaepikanue ocMoTrueckoro 6anaHca.
PackpeiBaTh copepxaHie TEPMUHOB U MOHSITUN: AI€MEHTHI-OMOTre€Hbl, MAKPO3JIEMEHTHI,
MHUKPO3JIEMEHTBI; MUHEPAIbHBIE BEIIECTBA, MOJIEKYJIA BOABI KaK IUIOJIb, BOJIOPOAHBIE CBS3H;
rUApOQUIbHBIE U THAPO(POOHBIE BELIECTBA.

Jloka3pIBaTh €AUHCTBO IIEMEHTHOTO COCTaBa KaK OJHO U3 CBOMCTB KUBOTO.

Pacnipenensate XuMuyeckue 3J€MEHTHI 110 FPyIMIaM B 3aBUCUMOCTH OT KOJIMYECTBEHHOTO
IIPEJICTaBUTENILCTBA B OPraHU3ME; XapaKTEPU30BaTh POJIb OTJAENIBHBIX YJIEMEHTOB.

BbIsSBISATE CBS3b MEXAY COCTaBOM, CTPOEHHUEM MOJIEKYJIbl XUMUYECKOTO COEAMHEHUS U €r0
(GYHKLIUSMH B KIIETKE

OK 02. OK 03.

TEMA 3.2 Benku.
CocraB u cTpoeHue
0€eJIKOB

benku. CoctaB u cTpoeHue 0e1KoB. AMMHOKHCIOTHI — MOHOMepHI OenkoB. Hesamenumeble u
3aMEHUMbIE AMUHOKHCIIOTHl. AMMHOKHUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYPhI OETKOBOWH MOJIEKYJIbI
(mepBUYHAs!, BTOPUYHAS, TPETUYHAS U YUETBEPTHUYHAS CTPYKTypa). XMMHUYECKUE CBOMCTBA OEITKOB.
Buonornyeckue pyHKIUN OEIKOB.

PackpbIBaTh conepkaHre TEPMUHOB U TIOHATHIA: OEIIKH, TOJIMMEPBI, MOHOMEPHI, AMUHOKHCIIOTHI,
NEeNTUHAS CBA3b, TOJIUIENTHL, IEHATYpALIHSL.

XapakTepHu30BaTh OCJIKH KaK KJIACC OPTaHMYECKUX COSAMHEHHIT; KilacCH(PUIIMPOBATh UX IO
CTpOEHUIO (T100YNIsIpHbIE U GUOPMIISIPHBIE OEIIKH), IEPEUUCIIATh U XapaKTepU30BaTh PYHKIUU
OeNKoB

OK 02. OK 03.
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TEMA 3.3
Yranesoawl. JInnuael

VYrneBoapl: MOHOCaXapH bl (TJIFOK03a, pu0o3a U Je30Kcuprb03a), mucaxapu bl (caxapo3a, JIaKTo3a)
¥ ToJIcaxapuIbl (Kpaxmall, TIHKOTreH, IeJUTi003a). buonornyeckue QpyHKIMN yTriaeBoOIOB.
Jlunuaer: Tpurnuuepuisl, hochoaunuabl, crepousl. ['uapodunsao — ruapodoOHbIe CBOMCTBA.
buonornveckre GyHKINHU JTUTHIOB.
CpaBHeHue yriieBoioB, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTHUH.
PackpsIBaTh coepkaHie TEPMUHOB U TIOHSTHIA: YTIIEBObI, MOHOCAXapUIbI, TUCAXAPUIBI,
noJyiMcaxapubl, IIr0Ko3a, pubo3a, 1e30kcuprfo3a, caxaposa, JIakTo3a, MalbTo3a, LEJUTI0I03a
(kyIeTdaTKa), KpaxMail, TIMKOTeH; JIUIUbI, TPUTIIULIEPU I (GKUpPbI, Macia), hoconunuisl,
cTepouabl. XapaKTepu30BaTh YIrieBOIbI, TUIMUABI KaK KJIACC OPraHUYECKUX COeTMHEHUH.
KnaccugumupoBars yrieBoabl v JIUIUIBI 10 CTPOSHHIO; MIEPEUUCIIATh (YHKIIUU YTIIIEBOJIOB U
aunuaoB .CxeMaTuyecKu u300paxarh CTPOCHUE MOJIEKYJT YTII€BOJIOB, JTUHI0B

OK 02. OK 03.

TEMA 3.4 Kiietka xak
LIEJIOCTHAS KUBas
cucreMa

Knerka kak nenoctHas xuBasi cucrema. OOmiie Npu3HaKy KJIETOK: 3aMKHYTasi HapysKHasi
memOpaHna, mosiekyinbl JIHK kak renernueckuil anmnapart, cucteMa cuHTesa 6enka. THIbl KIeToK:
IYKapHOTHYECKas U IpoKapuoTHyeckasi. OCOOEHHOCTH CTPOCHHUS POKAPUOTUIECKOMN KIIETKH.
Knerounas crenka 6akrepuil. CTpoeHue sykapuoTuyeckoit KineTku. OCHOBHBIE OTJINYMS
PaCTUTENBHOM, )KUBOTHOM U rpuOHOM KileTKU. [ToBEpXHOCTHBIE CTPYKTYpPbl — KJIETOYHAsI CTEHKA,
INIMKOKANUKC, uX ¢pyHkuuu. [Inasmarndyeckas memOpana, e€ cBoicTBa U (QyHKIIMH.

CpaBHUBaATh MEXly COOOH IYKApUOTUUYECKUE U POKAPHUOTUUECKUE KIETKH; OTMEUaTh CXOACTBO U
pas3nyMsl B CTPOCHUU KJIETOK OaKTepuid, )KUBOTHBIX, paCTEHUH U TprOOB.

OK 02. OK 04.
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TEMA 3.5 Ctpoenue
YKapUOTHUYECKON
C KJIETKH

[{urorutazma u e€¢ opranonabl. OmHOMeMOpanHbie opraHou sl kietku: IIC, anmapar [Nombmxw,
T30CcOMBI. [107TyaBTOHOMHBIE OPTaHOUIBI KIIETKHA: MUTOXOHPUH, TacTU L. [IponcxoxaeHme
MUTOXOHJpUH U mactull. Buasl mnactun. HemeMOpanHbie OpraHoOUIbI KIETKU: PUOOCOMBI,
KJICTOYHBIN IIEHTP, IEHTPUOIH, PECHUYKH, KTYTUKU. DYHKIIUU OPraHOUI0B KIIETKU. BKIIrOYeHuS.
SAnpo — perynaropuslil HeHTp kietku. CTpoeHue sapa: saepHas 000104Ka, Kapuoriasma,
XPOMATHH, AIPBIILKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE.

PackpriBath copeprkaHne TEPMUHOB U TOHATUIN: IIUTOIIa3Ma, OPTaHOMIbI, SHAOIIIa3MaTHUeCKast
cetb (OIIC), anmapar ['oibaku, IM30COMBI, BAKyOJIb, MUTOXOHAPUY, INIACTU/IBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOILIACTHI), pHOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBII LIEHTP (LIEHTPOCOMA),
PECHHUYKH, KT'YTHKH, BKIFOUCHHUSI, SIIPO, sAepHas 000JI0YKa, KAPUOILIa3Ma, XPOMATHH, SAPHIIIKO,
XpoMOcOMBL. OMUCHIBATH CTPOEHUE FYKAPHUOTUYECKOM KIIETKU MO U300paKEHUSIM U Ha
MUKpOIIpenaparax; Ki1accu(GUIupoBaTh OpraHOU bl B 3aBUCHMOCTH OT OCOOCHHOCTEH UX
CTpoeHus (0AHOMEMOpaHHbIe, IByMEMOpaHHbIE, HEMEMOPAHHBIE); OMUCHIBATH (PYHKIIUU KaXKIOTO
OpraHouja B KJIETKE. XapaKTeprU30BaTh KIETOYHOE AP0 KaK MECTO XpaHEHUs, Tiepeadn
(yABOeHHE XpOMOCOM) U peanu3aluu (TPaHCKPHIILIKS) HACIeICTBEHHON HH(pOpMaLUK KIIETKH.
[TepeuunciaTh U OMMCHIBATH KOMIIOHEHTHI s/ipa U uX GpyHknuu. CxeMaTuaHO N300pakaTh
CTPOEHHE PACTUTENBHOMN U KUBOTHOM KIeTKH. OOBSICHATH OMOJIOrMYECKOe 3HAaUeHHE TPaHCIIOpTa
BEIICCTB B KJICTKE.

Jla6opaTopno-IlpakTuueckas padora Ne2. «/3yuenue cTpoeHus KIETOK pacTEHUH, JKUBOTHBIX
1 OaKTepui Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U uX ONUCAHUE)

OK 02. OK 03.
OK 04.

TEMA 4. )KUBHEJAEATEJBHOCTb KJIETKH (4 4)

TEMA 4.1 O6men
BemiecTB. IlnacTuyeckuit
oboMeH. DoTOCHHTE3.
XeMOCHHTE3

OOMeH BelecTB, WM MeTa00IN3M. ACCUMMITALMS (TUTaCTUYECKUN OOMEH) U TUCCUMMIIALIUS
(sHepreTnyeckuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipoliecca Metabonu3ma. Pob 3aKkoHOB
COXpaHEHHsI BEIIECTBA M SHEPTHHUY B IOHUMAaHUU MeTabonm3ma. Turel oOMeHa BEenecTB:
aBTOTpOGHBIN U rerepoTpodHbIi. Posb (hepMeHTOB B 0OMEHE BEIIECTB U MPEBpAIEHIH SHEPT U
B kiietke. dorocunTes. CreToBas U TeMHOBas da3wl porocunTesa. Peakiuu hotocunTesa.

D¢ dexkTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A /ISl )KU3HU Ha 3emiie. BiusHue ycnoBuii
cpenpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHH.
XeMOoCUHTE3. XEeMOCHHTE3UPYIOle OaKTepuH.

PackpbIBaTh conepkaHre TEPMUHOB U TIOHSTHI: OOMEH BEIIECTB M NMPEBPAIICHUE SHEPTHH
(MeTabosnM3M), aCCUMMIISIIMS, TUTACTHUECKUI OOMEH, TMCCUMUIISIIINS, YHEPTeTHUECKU 0OMEH,
dotocunTe3, hoTonus, hochopunrpoBanne, MEPEHOCUUK TPOTOHOB, XeMOCHHTE3. ONHUCHIBATH
(oTocuHTE3, MPOLIECCHI, TPOTEKAIOIINE B CBETOBOW U TEMHOBOH (pasze. BhIABIATE Mpu4MHHO-
CJICZICTBEHHBIE CBSI3U MEKIY IOTJIONICHUEM COJIHEYHOM YHEPTHH XJIOPO(HUIIIOM U CHHTE30M

OK 02. OK 03.
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Mosekyn AT®. CpaBHUBATH HCXOAHBIC BEIECTBA, KOHEYHBIE IPOIYKTHI M YCIOBUS IPOTEKAHUS
peakiuii CBETOBOM U TeMHOBOH (a3bl (hoTocuHTe3a. CpaBHUBATH (POTOCHHTE3 U XEMOCHUHTES.
OuenuBath 3HaYeHNE (POTOCHHTE3a M XEMOCHHTE3a JJIsl )KU3HH Ha 3emiie

TEMA 4.2
DHepreTUYecKuii 0OMeH

OHepreTuyeckuii 0OMeH B KieTke. Paciiernienue BemecTs, BbIICICHUE U aKKyMYJIMPOBAaHUE
SHEpPI'uHU B KJIETKE. DTalbl SHepreTnyeckoro oomMeHa. ['nukonus. bpoxenue u ero BUabIL.
Kucnopoanoe okucnenue, uim KierouyHoe apixanue. OkucnurensHoe hochopuarpoBanue.

D HEeKTUBHOCTh YIHEPTETUISCKOTO OOMEHA.

PackpbiBaTh copepxaHie TEPMUHOB U MOHSTUN: SHEPTETUUYECKUM 0OMEH, TJIMKOJIN3,
MOJIOYHOKHCII0€ OpOKEeHUE, CIUPTOBOE OpoxKeHHE, OMOJIOrMUECKOe OKUCICHHUE, KIETOYHOe
JIBIXaHWE, TUCCUMUISIIINS, ()ePMEHT.

XapakTepHu30BaTh OOMEH BEIIECTB U IIpeBpallleHue SHepruu (MeTaboIn3M) Kak OJTHO UX CBOMCTB
XKHUBOTO. [lepeuncnaTe 0COOEHHOCTH TUTACTHYECKOTO U YHEPTEeTHUECKOro 0OMEHa B KIIETKE,
yCTaHaBJIMBATh B3aUMOCBS3b MEXly HUMH. PaznuuaTh TUIIEl 0OMEHA BEIIECTB B KIIETKE:
aBTOTPOGHBIN U reTepoTpodHbId. ONUCHIBATH 3TAIBl YHEPTETHUECKOT0 0OMeHa
(MOArOTOBUTENBHBIN, OECKUCIOPOAHBIN, KUCIOPOIHBINA) U CPABHUBATH UX MEXY COOOM.
XapakTepu30BaTh PEaKIUy IIIUKOIN3a, OPOKEHHS, KIETOUHOTO ABIXaHUS; BBISBISTH IPHUMHHO-
CJICZICTBEHHBIE CBSI3U MEXAY INIMKOJIM30M, KJIETOYHBIM JIbIXaHUEM U CUHTEe30M Mojekyn1 ATO.
CpaBHuBaTh Y3PPEKTHBHOCTh OECKHCIOPOIHOTO M KHCIOPOAHOTO 3TATOB.

OK 02. OK 03.

TEMA 4.3
buocunres Oeika

Peakiun MmatpuuHoro cuntesa. ['enernueckas nndopmanus u JIHK. Peanuzanus renernyeckoit
uH(popMalnu B KieTke. ['eHeThueckuil KoJ 1 ero cBoicTBa. TpaHCKpUIILIUS — MaTpUYHBIN
cure3 PHK. Tpancnsauus — O6uocuntes 6enka. Dransl TpaHcasanuu. KoaupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

PackpbIBaTh cOAEpKaHUE TEPMUHOB U ITOHATUH: T€H, TEHETUYECKUN KOJI, MATPUYHBIN CUHTE3,
TPAHCKPUIILINS, TPAHCISLMS, KOJIOH, aHTUKO/I0H, puOOCOMa, IIEHTpaIbHasl 10rMa MOJIEKYJISIPHOI
6uonoruu. OnpenensTs CBONCTBA TEHETUUECKOT0 Kofa (TPUILUIETHOCTh, OTHO3HAYHOCTD,
BBIPOXKJIEHHOCTb, YHUBEPCAIIbHOCTh, HETIEPEKPBIBAEMOCTb, HEMPEPHIBHOCTH). ONUCHIBATH 3TaIIbI
peanu3alyy HacleAcTBeHHON nH(opMarun B kieTke. CpaBHUBATh PeaKlMUd MAaTPUYHOI'O CUHTE3a
mosiekyst PHK u Genka B kieTke

OK 02. OK 03.

TEMA 4.4
Hexknerounsie popmbl
YKU3HU — BUPYCHI

Hexnerounsie ¢popmbl xu3HM — BUpychl. VicTopust oTkpbiTus BupycoB (/1. Y. IBanoBckuit).
OcoOeHHOCTH CTPOEHUS U KU3HEHHBIN LMK BUpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U 4eJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc ummyHnoaedunura yenosexa (BUY) —
B0o30yautenp CIIM/{a. O6paTHast TpaHCKpHUMLIMS, peBepTasa, nuTerpasa. Ilpopunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUH.

XapakTepHu30BaTh BUPYCHI KaK HEKJIETOUHYIO (OpMY KHU3HU; 0COOEHHOCTH CTPOCHHUSI U

OK 02. OK 03.
OKO7.
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YKU3HEHHBIH UK BUPYCOB. ONUCHIBATh )XKU3HEHHBIM IUKJI BUPYCa MMMYHOC(HUIINTA YeTOBEKa,
pasnnyath Ha pucyHkax BTM (Bupyc TabauHoit Mo3ankn), 6akrepuodar, BUY.

OO0O0CHOBBIBAaTh M COOJTIOAATH MEPBI MPOPUIAKTUKN PACIPOCTPAHECHUS] BUPYCHBIX 3a00JIeBaHUIA
(pecnipaTopHBbIe, KeIyT0YHO-KHUIIECUHbIE, KileneBoii sHnedamut, BUY-unbekmms)

TEMA 5. PASMHOKEHUE U UHAUBUAYAJIBHOE PA3BBUTHUE OPT'AHU3MOB (6 1)

TEMA 5.1
JKW3HEHHEBIN 1TUKIT

KJICTKH. Z[eJ'IGHI/Ie KIJICTKU.

Muro3s

KiteTouHbIl UK, WK )KU3HEHHBIN UK KiaeTku. HTepdasza u mutos. [Iporeccsr,
npoTekaromue B uateppase. Perumkanus — peaxius marpuyHoro cunresa JJHK.

CrtpoeHne XxpoMocoM. XpOMOCOMHBIN HA00p — KapHOTHUII. JIUTIJIOMTHBIN U TaIrIOW THBIHA
XpoMocoMHbIe Ha0opbl. XpomaTuibl. L{uTonornueckue oCHOBbI pa3MHOXKEHUS U
VMHJUBUYaJIbHOTO Pa3BUTHUSI OpraHU3MOB. Jlenenne KieTku — Muto3. CTainu MUTO3A.
IIpoueccsl, IPOUCXOASIINAE HA PA3HBIX CTAIUAX MUTO3a. BMOJIOrMYECKHil CMBICT MUTO3a.
[TporpamMmmupyemasi ru0esnb KJIETKH — aromnTo3.

PackpsIBaTh coepkaHie TEPMUHOB U TIOHSTHIA: KJIETOUYHBIA ITUKI, HHTEPda3a, perTHKaIms,
XpOMOCOMa, KapUOTHI, TaINIONIHBIN, TUIUIOUAHBIN XPOMOCOMHBII HA0Op, XPOMAaTHIbI; MUTO3;
ero cranuu: mpodasa, Mmeradasa, anadasa, renodasza. OnUCHBATEL KU3HCHHBIN UK KJICTKH,
MEPEYUCIIATh U XapaKTePU30BaTh EPUO/IbI KIIETOYHOTO 1IMKJIA, CPABHUBATH UX MEXKIY COOOM.
OnuceiBaTh CTPOEHUE XPOMOCOM, KAPUOTUIIOB OPraHU3MOB, CPABHUBATh XPOMOCOMHBIE HAOOPBI
kJieToK. CpaBHMBATh CTaANMU MUTO3a. PaznnuaTe Ha MUKpONpenapaTax U pucyHKax CTaauu
MuTO3a. PackpbIBaTh OMOJIIOTMYECKUN CMBICT MUTO3A.

Jla6opaTopHno-IlpakTuyeckas padora Ne 3. «Habnronenre Muto3a B KJIeTKaX KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX MUKPOIIpENaparax»

OK 02. OK 03.
OK 04.

TEMA 5.2
DopMBI pa3MHOKEHUS
opranusmoB. Melio3

@DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecrosoe U nojaosoe. Busl 6ecronaoro pa3MHOKEHHS:
JIeJIEHNE Ha/IBOE, TOYKOBAHUE OJJHO- U MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOkeHHe. MICKycCTBEHHOE KIIOHMPOBAHNUE OPIaHU3MOB, €r0 3HAUEHUE JUIS CEJIEKLINN.
[TonoBoe pazMHOkeHUE, €ro oTIINYMs oT Oecnonoro. Meiio3. Craguu meiioza. [poneccsl,
IIPOUCXOAIINE Ha cTagusax Meno3a. [loBenenne xpomocom B Meriose. Kpoccunrosep.
bronornyecknii cCMbICI ¥ 3HaYEHUE MEN03a.

PackpeiBaTh copepxkaHre TEPMUHOB U NOHATHN: pa3MHOKEHUE, KJIOH, I0JIOBBIE KJIETKH (FaMEThI),
ANUIIEKIIETKA, CIEPMaTO30U/I, 3UTOTA, JIEJICHNE HA/IBOE, TOYKOBAHUE, CIIOPYJIALNS, (hparMeHTaIus,
BEreTaTUBHOE Pa3MHOXKEHHUE, CEMEHHOE Pa3MHOKEHUE, ONBIEHUE, IBOITHOE OIJIOIOTBOPEHHE,
MTOJIOBBIE JKEJIe3bl, CEMCHHHKH, STMYHUKH, OTUIOJJOTBOPEHUE (HApY>KHOE, BHYTPEHHEE).
XapakTepu30BaTh OCOOEHHOCTH U 3HaU€HHE OECII0IOro U MOJI0BOTO CIIOCOO0B Pa3MHOKEHHS.
BI)I)IeJ'ISITI) BHbI 0ecroaoro PASMHOXKCHUS, BBISABJIATH B3AUMOCBA3HU MCKIY (i)OpMaMI/I u

OK 02. OK 03.
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croco0aMu pa3MHOXKEHHUS U UX OMOJIOTHYECKUM 3HaUeHHEM. BrageTs mpuémMamMu BereTaTUBHOTO
Pa3MHOKEHHUS KYJIbTYPHBIX PaCTeHUM (Ha MpUMEPEe KOMHATHBIX ). XapaKTepU30BaTh MOJIOBbIC
KJICTKH: STUIIEKIICTKH, CIIEPMAaTO30HM/IbI; BBISIBISTE OCOOCHHOCTH MX CTPOCHHMs. PacKphIBaTh
COJIepKaHUE TEPMUHOB U MOHITHI: MEH03, KOHBIOTAIUSI XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMeThl. XapaKTEepU30BaTh MEH03 KaK CIIOCO0 KJIETOYHOTO JICJICHHUS; OMMCHIBATh
MEWO03 IO CTaAusIM; CPAaBHUBATh CTAIMU MEHO03a U MUTO3a. Pa3inuars Ha pUCYHKax CTaIuu
Mel03a; pacKpbIBaTh OMOJIOTMYECKOE 3HAYCHHE Meiio3a

CamocrositenbHas padora: [lepeuncnuth npuéMbl BEr€TaTUBHOTO Pa3MHOXKEHUS KYJIbTYPHBIX
pacTeHHi Ha IpuMepe KOMHATHBIX.

TEMA 5.3
OO06pa3oBaHue U pa3BUTHE
TTOJIOBBIX KJIETOK.
O11010TBOpEHUE
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

["amerorene3 — mporecc 00pa30BaHuUs IMOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBEIE XKeme3bl:
CEMEHHMKH U SUYHUKH. OOpazoBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CepMaTo30ul,
AWLIEKIIETKA) — cIepMaToreHes3 1 ooreHe3. OcoOEHHOCTH CTPOEHUS SHLIEKIETOK U
cnepmato3ousioB. OmnogorBopenue. [laprenorenes. unnBuayaabHOE pa3BUTHE (OHTOTEHES).
DOMOpHOHAITBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl IMOPUOHATILHOTO Pa3BUTHS Y TO3BOHOUYHBIX
JKUBOTHBIX: IPOOJICHUE, TacTpyIsiius, opraHoreHes. [locrambpuonansHoe pazputue. Turbl
MOCT-5MOPHOHATBHOTO Pa3BUTHS: MIPSIMOE, HeNpsiMoe (JIMYMHOYHOE). BriusiHue cpeasl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKACHHBIE YPOJACTBa. PocT u pazButue
pactenuii. OHTOTeHEe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaUH PAa3BUTHSL.

PackpbIBaTh cosiepkaHie TEPMUHOB U MOHSATHUN: TaMeTOr€He3, CliepMaToreHes3, OOreHes,
CTIIepMAaTO30H/l, aKpocoMa, STHIEKIIETKa, TTOJISIPHBIE TeIbIIa. XapaKTepru30BaTh OCOOCHHOCTH
raMeToreHesa y >KUBOTHBIX M €TI0 CTaJ1H, TI0JOBbIEe KJIETKH KUBOTHBIX U OMUCHIBATh MPOLIECC UX
pa3ButHs. CpaBHHBATH CriepMaToreHe3 u ooreHes. OMUCHIBaTh OTUIOIOTBOPEHUE, OMOIOTHYECKOe
3Ha4YeHHeE OIIOA0TBOPEHMs. PacKpbIBaTh cojiepkaHle TEPMUHOB U MOHATUN: OHTOTEHE3,
AMOpPHUOTEeHEe3, 3UTr0Ta, IpodIeHue, 6J1acTOMEPHI, MOpYIIa, O1acTysa, 6JacToIeNb, racTpyia,
Helpysa, opraHoreHes; 3apo/IbllIeBble JIUCTKU: SKTOAEepMa, ME30JIepMa, SHTOIEPMa;
MOCTAIMOPHUOHAIBLHOE PAa3BUTHE: IPSIMOE U HEMPSAMOe (JIMUMHOYHOE); MeTaMop( 03, Meracnopa,
MHUKPOCIOpPA, MBUIBLIEBOE 3€PHO, CIIEPMHUH, 3aPOIBIIIEBBIH MELIOK, ABOHHOE OII0OA0TBOPEHHUE.
OnpenensaTs dTarbl SMOPUOHAIBHOTO Pa3BUTHSI XOPIOBBIX HA CXEMax M Mperaparax U OMUCHIBAThH
IPOIIECCHI, TPOUCXOAAIINE HAa Kax10M dTane. CpaBHUBAThH MEPUO/Ibl OHTOI'€HE3a; IPSIMOE U
HenpsiMoe (JINYMHOYHOE) MOCTIMOPHUOHATILHOE Pa3BUTHUE, 3aPOIBIIIN YeIOBEKa U APYTUX
XOpOBBIX. OOBACHATH OMOJIOTMYECKOE 3HAUEHUE Pa3BUTHS ¢ METaMOP(}HO30M; OTPHUIIATEIbHOE
BJIMSTHHE QJTKOTOJISI, HUKOTHHA U IPYTHX TePaTOTeHHBIX (DaKTOPOB HA Pa3BUTHE 3apO/IbIIIa
yenoBeka. OnUChIBaTh MPOIIECC IBOIHOTO OIUIOAOTBOPEHUS Y IIBETKOBBIX PACTECHHM.

OK 02. OK 03.
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CamocrosiTeibHasi padota: CpaBHUBATh IEPUO/BI OHTOI€HE3a; IIPSMOE U HETIPSIMOe
(IMIMHOYHOE) MOCTIMOPHOHAILHOE PAa3BHUTHE.

TEMA 6. HACJEACTBEHHOCTb U UBMEHUYHUBOCTbH OPI'AHU3MOB (10 4)

TEMA 6.1 [Tpenmert u 3a1auu reHeTUKU. PoJib IUTONOIMH ¥ YMOPUOJIOTHY B CTAHOBJIEHUM I'eHETUKHU. Biaz OK 02. OK 03.
I'eneTnka — Hayka o POCCHMCKHX U 3apyO€KHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO/Ibl TEHETUKH
HACJIEICTBEHHOCTH U (ruOpUa0I0TNYECKH, HUTOT€HETUUYECKHA, MOJIEKYJIIPHO-TeHETUUECKUIi ). OCHOBHBIE
U3MEHYHUBOCTHU IeHEeTUYECKUe MOHATHsL. | 'eHeTHyecKkasi CHMBOJIMKA, HCIIOJIb3yeMasl B CXeMaX CKpELMBaHUH.
TEMA 6.2 3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB, YCTaHOBIEHHbIE I'. Mennenem. MonoruOpuanoe OK 02. OK 03.
3aKOHOMEPHOCTHU CKpeliBaHKe. 3aKOH eMHO00pa3us ruOpuIoB NepBoro nokoyueHus. [Ipasuno qoMuHUpOBaHUS.
HaCJIEJJOBAHUS 3aKoH paclleIUIeHUs IPU3HAKoB. [ nnores3a unctorel ramet. [lonHoe u HenmosHoe
IPU3HAKOB. JOMUHUpOBaHue. JJurnbpuanoe ckpemyBanue. 3aKOH HE3aBUCUMOTO HAaclIeI0BaHUs IPU3HAKOB.
Monorudpuatnoe [{uToreHeTryecKkre OCHOBBI TUTMOPUAHOIO CKPEIIMBaHUS.
CKpel1BaHUE. PackpbIBaTh cosiepkaHle TEPMUHOB U MOHSATHUNA: T€H, T€HOM I'eHOTHUII, (PEHOTUI, XPOMOCOMBI,
Jurudpunxoe aJyIeNbHbIE TE€HBI (AJJIeNIN), TOMO3UT0Ta, FETEPO3UTr0Ta, JOMMHAHTHBIN MMPU3HAK (TeH),
CKpelI1BaHKe. 3aKOH peLiecCUBHBIN NPU3HAK (TeH), YUCTas JIUHUSA, THOpu. Ilepeunciiate 1 xapakTepu30BaTh METO/IbI
HE3aBUCHMOTI'0 TeHETUKU: THOPUAOIOTUIECKUNA, IIATOTEHETUYECKHA, MOJIEKYIISIPHO-TE€HETHIECKUH;
HacJIeI0BaHMsl IPU3HAKOB | IOMUHAHTHbIE U PELECCUBHBIE IPU3HAKK PACTEHHUH U )KUBOTHBIX. [101630BaThCs reHETHYECKOM
TEPMHUHOJIOTHEN U CUMBOJIMKOMN IS 3aIIUCH T€HOTUIIMYECKHUX CXEM CKPEIMBAHUS
PackpbIBaTh cosiepkaHle TEPMUHOB U MOHATHI: MOHOTHOPUAHOE CKpEIlBaHHE,
(deHoTUnMYeCKue rpyIIbl, FTMOPUA0IOTHUECKUA METOI, YUCThIE JTMHUH, JOMUHUPOBAHNE T€HOB
(moJIHOE, HETIONIHOE), pacleryieHre B ToToMcTBe. ONMUCHIBaTh METOJIUKY ITPOBEACHHUS
I'. MenaeneM onbITOB MO U3YYEHHUIO HACIEIOBAHUS OAHOM Naphl MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpbIBaTh cojiepkaHne 3aKOHOB €IMHO00pa3us THOPUA0B EPBOTO MOKOJICHUS U 3aKOHA
pacuerneHus. OObSACHATh TUIIOTE3Y YUCTOTHI TaMET. 3aMUChIBaTh CXEMbl MOHOTHOPUIHOTO
CKpELMBaHUs, OOBSICHATh €0 IUTOJIOIMYECKHE OCHOBBI U pelllaTh FTeHETUYECKHE 3aaul Ha
MOHOTHOpHUAHOE CKpeluBaHue. PackpbIBaTh cofepkaHue TEPMUHOB M MOHATHI: TUTHOpUAHOE
CKpEIMBAHNE, aHAIM3UPYIOIIEE CKPEIMBAHHUE.
TEMA 6.3 Cremtennoe | CreruieHHOe HaclieoBaHue pu3HakoB. Pabora T. MopraHna 1mo crerieHHOMY HaclleJIOBaHHIO OK 02. OK 03.

HAaCJIEJOBAHUE TTPU3HAKOB
I'enernka moia.
Hacnenosanue
MPU3HAKOB, CIEIJIEHHBIX
C IOJIOM

reHoB. Hapymienue cuemnienns reHoB B pe3yJibTaTe KpOCCUHIOBEPA.

XpoMOCOMHas TeOpusl HACJIEeCTBEHHOCTH. | eHeTnueckue kapThl. ['eHeTnka nosia. XpoMocoMHOE
oIpezesieHue 1noja. AyTocoMbl U MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIE U FE€TEPOraMeTHBIE
opranu3Mmsbl. HacienoBanue npu3HakoB, CIETIEHHBIX C ITOJIOM.

PackpeiBaTh copepxaHre TEPMUHOB U NOHSTHN: CLEIUIEHHOE HACIIEI0BAHUE IPU3HAKOB,
peKoMOMHaIMs TeHOB, TeHETHYECKHE KapThl XpoMocoM, Mopranua. Ha3slBaTe OCHOBHBIE
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II0JIO’KEHUSL XPOMOCOMHOM TEOPUH HACIEACTBEHHOCTH T. MopraHa; packpbIBaTh COACpKAHHUE
pabotsl T. MopraHa 1o ClieIJIEeHHOMY HacJl€0BaHUIO T€HOB U IPUUMHBI HAPYIIEHUSI CLIECTIIICHUS
MEX/y TeHaMH. 3aliChIBATh CXEMbl CKPELIMBAHUS IIPU CLIETIJICHHOM HACJI€ZJ0BaHUH, OOBSICHSTh
NPUYHHBI PEKOMOMHAIIMY T€HOB, ONPEIENIATh YHUCIIO TPYIII CHETUICHHUS TeHOB; PelIaTh
TEHETHYECKUE 3aJ]a4d Ha CLIEINICHHOE HaciieqoBaHue. PackpbiBaTh copepKaHue TEPMUHOB U
MOHATHI: XPOMOCOMHBIH HaOOp, ayTOCOMBI, TOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBIN MO,
reTeporaMeTHbIH 10, CLEIJIEHHOE € M0JI0M Hacjle0BaHue Npu3HakoB. OObACHATD
LIUTOJIOTMYECKUE OCHOBBI XPOMOCOMHOI'0O MEXaHU3Ma OIPEJEIICHU 110J1a Y Pa3IMYHbIX
opranu3MoB. CpaBHHBATh 3aKOHOMEPHOCTH HACJIENOBAHUS IPU3HAKOB, CLICIUICHHBIX U HE
CUEIUICHHBIX C IOJIOM.

Jla6opaTopno-IlpakTnueckasi padora Ne4. «/3yuenue pe3yabTaToB MOHOTHOPUIAHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y JPO30(HIIBI HAa TOTOBBIX MUKPOITpENIapaTax»

TEMA 6.4
MN3MeHunBOCTE.
Henacnencreennas
N3MEHUYNBOCTD
HacnencreBennas
N3MEHUYNBOCTD

W3MmeHunBOCTh. BHIbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HaClIeCTBEHHas. Ponb cpenbl B
HEHACJIEICTBEHHON N3MEHYMBOCTH. XapaKTEePUCTHKA MOIU(DUKAITMOHHONW H3MEHUYUBOCTH.
BapuanyoHHsIii psag 1 BapualimonHas kpusasi. Hopma peakuuum npusnaka. KonudecTBeHHbIE 1
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKALMOHHON U3MEHUYUBOCTH.
HacnencrBenHasi, WM TeHOTUIINYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAs M3MEHUYNBOCTb. Melo3
¥ TI0JIOBOM IIPOLIECC — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTU. MyTallMOHHAs N3MEHYUBOCTb.
Knaccugukarus Mmyranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTalUH.
MyrtareHHsie (pakToOpbl. 3aKOH TOMOJIOTUYECKUX PsII0B B HacleACTBeHHOU n3MenunBoctu H. U.
Basunosa.BHesnepHast Haca€ICTBEHHOCTb U U3MEHYUBOCTD.

PackpsiBaTh coep:kaHre TEPMUHOB U ITOHSATUN: N3MEHYMBOCTD, HACJIEICTBEHHAS! N3MEHUNBOCTb,
HEHACJe/ICTBEHHAs: U3MEHUMBOCTh, MOAM(DUKALMOHHAS M3MEHYMBOCTh, BAPMALIMOHHBIN P,
BapHallMOHHAas KpUBasi, PU3HAK, HOPMA PEAKIINK, KOJIMYECTBEHHBIEC U KAYECTBEHHBIE IIPU3HAKH.
KnaccugunupoBats Buabl U3MEHYMBOCTH U BBISBIATH UX OMOJOTMUYECKHE OCOOEHHOCTH.
[Tepeuncnary cBoiicTBa MOAU(UKALMOHHON U3MEHYMBOCTU U OOBSICHATH €€ 3HAUCHUE TS
OpraHu3MoB. Pa3znnyars KOJIMUECTBEHHBIE U KAUECTBEHHBIE IIPU3HAKU; CTPOUTH BAPUALIMOHHBIN
pPs1, BapHAILlMOHHYIO KPUBYIO, BEIYHCIIATh CPEAHEE 3HaUEHUE IPU3HaKa PackpbeIBaTh copepkaHue
TEPMUHOB U TIOHSATH: HACcleJACTBEHHAsI N3MEHYMBOCTh, KOMOWHATUBHASI N3MEHYHUBOCTb,
MyTallMOHHAs! U3MEHYNBOCTh, MyTaHT, MYTallUH: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE;
MOJIMILION NS, AHEYIIJIOU NS, MyTareHbl. XapaKTepHU30BaTh HACJIEICTBEHHYIO U3MEHUNBOCTD;
(bopMyIUpOBaTh 3aKOH FTOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHOW H3MEHUHNBOCTH

H. 1. BaBusioBa 1 00BSICHITD €ro 3HaUYCHHE JJ1s1 OUOJIOTUH U CEeNIEKIIUH.

OK 02. OK 03.
OK 04.
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Jla6opaTopHno-IlpakTuueckasi padora Ne5. «/3yuenne MoanpuKanoOHHON U3MEHYHBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsIia U BAPUALIMOHHON KPUBON»

JlaGopatopHuo-IIpakTnueckasi padora Ne 6. «AHaIN3 MyTalMii y Jpo30(HIIbI HAa TOTOBBIX
MHUKpOIpenaparax»

TEMA 6.5 TI'eneruka
YeJI0BEKA

['enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEJIOBEKA:
TreHEaIOTHYCCKUN, OJIM3HEIIOBBIN, IIMTOTCHETHICCKUN, OMOXUMUYECKHUIA, MOJICKYJISIPHO-
reHetudyeckuii. COBpeMEHHOE ONpeieJICHUE TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTHITMPOBaHKE, B TOM 4Kciie ¢ momoinbio [T1[P-ananu3a. HacnencTBennsie 3a00eBaHus
YeJIoBeKa: TeHHbIEe 00JIe3HU, O0JIE3HU C HACIIEACTBEHHOM MPeIpacioioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hr. CoMaTUuyecKue U reHepaTuBHbIe MyTalui. CTBOJIOBBIE KIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a JKU3HH, TUATHOCTHKH, MPO(PHIAKTUKH U JICYCHUS TCHETUICCKUX
Oone3neil. Menuko-reHeTH4eckoe KOHCYIbTHPOBaHUE. 3HAUCHNE MEIUIIMHCKON T€HETUKH B
MPEIOTBPALCHUH U JICYCHUH TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

PackpeIBath cojiepkaHre€ TEPMUHOB U MOHITUN: KAPUOTHUIT YEJIOBEKA, IIMTOTCHETUYECKUI METO/,
TeHEAIOrHICCKUI METO, OMOXUMHUYCCKHUI METO/I, OJIM3HEIIOBBIM METO/I, HACIICICTBEHHBIC
0oJie3HM (MOHOTCHHBIC, C HACJIEICTBEHHOU MPEAPACIION0KEHHOCTHIO, XPOMOCOMHBIE), METUKO-
TEHETUYECKOE KOHCYIbTUpOBaHue. [lepeuncnsate 0COOEHHOCTH N3YUYEHUsI TCHETUKU YEIOBEKA;
MIPUBOAUTH MPUMEPHI HACJICICTBECHHBIX 3a00JICBAaHUI YeIOBEKA, XapaKTEPU30BaTh METOBI UX
PO UITAKTUKH; OOOCHOBBIBATH 3HAYEHUE MEIUKO-TEHETHUYECKOTO KOHCYIbTUPOBAHUS.
BhISBASATE ¥ cpaBHUBATH MEXKIY COOOH JOMUHAHTHBIE U PEIIECCHBHBIC TPU3HAKU YETIOBEKA.
CoCTaBIATh U AaHAJIM3UPOBATH POJIOCIIOBHBIC YEIOBEKA.

Jla6opaTopno-IlpakTuyeckas pagora Ne 7. «CocTaBleHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKA»

OK 02. OK 03.
OK 04.

TEMA 7. CEJIEKIIUSI OPTAHU3MOB. OCHOBBbI BUOTEXHOJIOT'UH (2 1)

TEMA 7.1 Cenexmus
KakK HayKa U IIpOIlECC.
MeToanl U TOCTHKCHHS
CEJICKLIUH PACTEHUN U
JKUBOTHBIX

CenekIus Kak HayKa M MpoIecc. 3apokIeHHe CeNeKIINU U foMecTukarus. Yuenue H. 1.
BaBuiioBa o 1ieHTpax MpOUCXOXKIECHHUS U MHOT000pa3Hsl KyJIbTypHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbI U MHIMBHUYaIbHBIN OTOOPHI B CENEKIIMU pACTEHUI
1 )KUBOTHBIX. O1leHKa 3KcTephepa. BIN3KopoACTBEHHOE CKpeluBaHe — WHOpUAUHT. Yncras
auHus. CKpeluBaHue YUCTHIX TUHUNA. [ eTeposuc, unu rubpuanas cuina. HepoacrsenHoe
CKpeluBanue — ayropunuur. Otganénnas rudpuauzanus u e€ ycnexu. MckyccTBeHHbIN
MYTareHes U MOJIy4eHUE MOIUIUIONI0B. JIOCTUKEHUS CEIEKIIUUA PACTEHUH, )KUBOTHBIX U
MHUKPOOPTaHHU3MOB.

PackpsIBaTh coep:KaHNEe TEPMHUHOB U ITOHSATUN: CEJIEKLIMsL, COPT, IOPOJIa, IITAMM,

OK 02. OK 04.
OKO05. OK 07.
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JIOMECTHKALM, WM OJOMAIllIHUBaHKE, LIEHTPbI MHOT000pa3ns 1 MPOUCXOKICHUS KyJIbTYPHbBIX
pacTeHui U )KUBOTHBIX, THOPUAN3ALINS, HCKYCCTBEHHBINH 0TOOp. Ha3piBaTh U cpaBHUBATH
OCHOBHBIE 3Tanbl pa3BuTus cenekuuu. Mznarate yuenue H. . BaBunosa o nenrpax
IIPOUCXOXKICHUS KYIbTYPHBIX PACTEHUI; pa3auyaTh HEHTPbI HA KAPTE MUPA, CBSI3bIBATh UX
MECTOIIOJIOKEHHUE C OYaraMy BOZHUKHOBEHUS JPEBHENIINX HUBUIM3anuil. CpaBHUBATH cOpTa
KYJIbTYPHBIX PACTE€HHUMH, IOPOJIbl JOMAILIHUX KUBOTHBIX U UX JUKUX MpeakoB. OLEeHUBaTh POb
CeJIEKLIMU B 00eCreueHIH ITPO0BOJILCTBEHHOI 0€30M1aCHOCTH YeJI0BEUECTBa

PackpsIBaTh coepkaHie TEPMUHOB U TIOHSATHIA: HCKYCCTBEHHBII 0TOOp, MacCOBBIi 0TOOP,
UH/MBUYaJIbHBIA 0TOOD, SKCTEphEp, OJIM3KOPOICTBEHHOE CKPEIIMBAHHE, YACTAs! JIMHUS,
reTepo3uC, HEPOACTBEHHOE CKPEIIUBAHUE, NICKYCCTBEHHBIN MyTareHes3, MOJUIIIIONIbI.
CpaBHuBaTh (POPMBI HICKYCCTBEHHOT0 0TOOpa (MAacCOBOr0 U MHAUBUIYAJILHOTO), BUIbI
ruOpumu3anyn (OJIM3KOPOICTBEHHON U OTJAIEHHOM ), CIIOCOOBI OTYYESHUS TOJIHUITIIONIOB.
[TpuBOIMTH NpUMEPHI JOCTHXKEHUH CEJIEKIIMM PACTEHUH U )KMBOTHBIX .

TEMA 7.2
buorexnonorus xak
OTpacJIb MPOU3BOJCTBA

buoTexHonorus kak orpaciib Ipou3BoACTBa. ['eHHast nHXKeHepus. JTalbl CO3JaHus
pexom6OuHanTHOU JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knerounsie
KYJIbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOKEHHE pacTeHUN. KiIoHMpOBaHNe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHUecKue rnpodiaemsl. [MO —
TeHETHYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

PackpbIBaTh cojiepkaHle TEPMUHOB U MOHATHIA: OMOTEXHOJIOTHs, KJIETOUHAs! HHKEHEPHsl, TeHHas
WHXEHepusl, KIIOHUPOBaHUE, TpaHCreHHble opraHu3Mbl, MO (renernyecku MoauuIupOBaHHbIE
OpraHu3Msl). XapakTepu30BaTh OMOTEXHOJIOIHIO KaK OTPaciib IPOU3BOJICTBA, OCHOBHBIE
JOCTHUXKEHUS] OMOTEXHOJIOTUH B 00JaCTH MPOMBIIIJIEHHOCTH, CETLCKOT0 X031UCTBA U MEIULIUHBI
[TepeuncnsaTh U XapakTepu30BaTh OCHOBHbBIE METObI M JOCTH)KEHUSI OMOUHKEHEPUH.
OO0cyX1aTh HKOJIOIMUECKHE U STUYECKUE acTIeKThl HEKOTOPBIX HCCIIeI0BaHUM B 00nacTu
OMOTEXHOJIOTMHU (KIOHUPOBAHUS, HCKYCCTBEHHOTO OIJIOJJOTBOPEHUS, HAIIPABJICHHOTO0 N3MEHEHHS
F€HOMA U CO3/1aHusl TPAHCTE€HHBIX OPraHU3MOB)

OK 02. OK 03.

TEMA 8. 3BOJIIOIITMOHHAS BUOJIOT'USA (8 u)

TEMA 8.1 DOsourorust
W METOJBI €€ N3YUEHUS

[Ipeanoceuiky BO3SHUKHOBEHUS ABOJIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosoruu. BiusHue 3BOTIOLMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.
CaunerenscTBa 3BoOLMHU. [lageoHTONIOrMUECKHE: TOCIEN0BATENBHOCTD MOSIBJICHHS BUIOB B
MaJI€OHTOJIOTMUECKOM JIETONUCH, TTepexoHble (popmbl. buoreorpaduueckue: cxoacTBo u
paznuuue GayH 1 GI0p MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA U Pa3INuus
SMOPHOHOB pa3HbIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,

OK 02. OK 03.
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aHaJIOTUYHbIE, PYAUMEHTAPHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIISIPHO-OMOXMMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa00IMUECKUX ITYTEH Y BCEX KUBBIX
OpraHU3MOB.

PackpbIBaTh coepkaHre TEPMUHOB U TIOHSTHIA: SBOJIIOIHS, IEPEXOAHbIE (POPMBI,
(buiioreHeTUYECKUE Psi/ibl, BUABI-OHIEMUKH, BUIbI-PETUKTHI, 3aKOH 3apO/IBIIIEBOIO CXO/CTBA,
OMOTEHETHYECKHI 3aKOH, TOMOJIOTUYHBIE U aHAJOTMYHBIC OPraHbl, pyIMMEHTApPHbBIC OpTaHbl,
aTaBu3Mbl. [lepedncisiTe OCHOBHBIE 3TAIBI PA3BUTHS 3BOJIIOLIMOHHON TEOPUHU.
XapakTepu30BaTh CBUAETEILCTBA IBOJIOLMN: ITAJIEOHTOJIOIHUECKHE, OHoreorpapuueckue,
SMOPHOIOIHYECKHE, CPABHUTEIBHO-aHATOMUYECKHE, MOJIEKYIISIPHO-OMOXUMUYECKHE.
[TpuBOANTE PUMEPHI TTEPEXOTHBIX (HOPM OPTaHU3MOB, (PHIIOTEHETHYECKUX PSIOB.
ITpuBoaUTH GOPMYIHPOBKH 3aKOHOB OMOT€HETUUECKOT0 U 3apOABIIIEBOr0 CXO/CTBA.

CamocrosiTesibHas padoTa: onucaTbh CXO/ACTBA U pa3anuus SMOPHOHOB Pa3HBIX BUJIOB
MI03BOHOYHBIX.

TEMA 8.2 Uctopus
pa3BUTHUS IPEICTABICHUN
00 PBOJIIOIIHU

OpomonnonHas teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS JapBUHU3MA. J[BIOKyIIKe
CHJIBI 3BOJIIOIIMU BUAOB 10 [{apBHuHY (M30BITOYHOE Pa3MHOKEHNE IPU OTPAaHHUEHHOCTH
pecypcoB, HeolpeaeI€HHas H3MEHYHBOCTh, OOpH0a 3a CyIIEeCTBOBAHUE, €CTECTBEHHBIN

ot0op). Cunrernueckas Teopus 3Botonuu (CTI) u e€ ocHOBHBIE MOIOKEHUS.

PackpeiBath conepkaHre TEPMUHOB U IOHATUIA: CUCTEMATHKA, €CTECTBEHHbBI U HCKYCCTBEHHbII
oT0op. XapakTepru30BaTh OCHOBHBIE IBOJIOLMOHHbBIE HIeH, KOHIICTIIIUY U TEOPUH; CPAaBHUBATH
B3I Ha BU 1 3Boonuio K. JIunues, JK.b. Jlamapka, Y. JlapBuHa.

OnenuBath Bkiaja JIMHHES B pa3BUTHE CUCTEMATUKH U OOBSICHATH MIPUHIIUITBI OWHAPHON
HOMEHKJIaTypbl. XapaKTepU30BaTh COJICPKAHUE U 3HAUYCHHE IBOTIOLMOHHON KoHUenuu XK. b.
Jlamapxka. OneHnBaTh €CTECTBEHHOHAYYHBIE U COLIMATIBHO-D)KOHOMUYECKUE TTPEANOCHUIKI
BO3HUKHOBEHMS ABOTIOLMOHHOMN Teopun Y. JlapBruHa. PackpbIiBaTh coAep:KaHUE IBOTIOLMOHHOMN
teopun Y. J[apBuHa; cpaBHUBATh HEONPEIEIEHHYIO U ONPEIEIEHHYIO U3MEHUNBOCTb,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD, (hopMbI OOpHOBI 3a CYIIECTBOBAHUE.

OnuceiBaTh MOJNIOXKEHUS CUHTETHUECKON Teopun sBoonuu (CTD) u 00BACHITH €€ 3HaUeHUE TS
OMOJIOTHH.

OK 02. OK 03.

TEMA 8.3 Bun:
KPUTEpPHUU U CTPYKTYypa.
[TomynAnus xak
3J€MEHTapHas eIMHUIA
BUJA

Muxkpossomtonus. [lonysanys Kak eIMHNALIA BUIA U YBOJIIOLUU.

PackpsiBaTh conep:kaHre TEPMUHOB U MTOHATUI: MUKPOIBOIIOLNS, BUJI, KpUTEPUH BUA, apea,
MOMYJISALMS, TeHO(DOH], MyTallii, KOMOWHAIIMY T'€HOB.

XapakTepu30BaTh BUJ KAK OCHOBHYIO CUCTEMAaTUUYECKYIO €IMHUILY U LIEJIOCTHYIO
OuoJIOrnYecKyro cucteMy. Beinensats kpurepun Bujaa (Mophosorndeckuii, pu3noIoruuecKui,
OMOXMMHYECKUN, TeHETUYECKHI, SKOJIOTMUECKHid, reorpaduiyeckuii) 1 IPUMEHITbh KPUTEPUH JUIS

OK 02. OK 03.
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ONMCaHUsl KOHKPETHBIX BUJ0OB. XapaKTepHU30BaTh NOMYJISALUIO KaK CTPYKTYPHYIO €IMHHUILY BUJA
1 3BOTIONMK. ONUCHIBATH MOMYJISILIMIO IO OCHOBHBIM MOKA3aTeJsIM: COCTaB, CTPYKTypa

TEMA 8.4 JIBwxymiue
CHUJIBI (3JIEMEHTapHBIE
(bhaKTOpBI) IBOTIOIAN

JiBmokyniue cuibl (pakTopbl) SIBOJIOLMH BUIOB B pUpoie. MyTallMOHHBIH MPOLIECC U
KOMOWHATHBHAs U3MEHUYMBOCTD. [lonMyIsiiMOHHbBIe BOJIHBI U Apeid reHoB. M3omsuus u
MHUTparusl.

PackpbiBaTh copepkaHne TEPMUHOB U IOHATHN: KOMOMHATUBHAS N3MEHUYHUBOCTD, MyTaIlHUH,
MYTalMOHHBINA MPOLECC, MOMYIISIIMOHHbBIE BOJIHBL, Apeiid TeHOB, U30IALUS, MUTPALIUH.
XapaKkTepu30BaTh JIEMEHTAPHbIE (DAaKTOPBI HBOJIIOIMH: MYTAI[HOHHBIN MPOLIECC, KOMOWHATHBHAS
W3MEHYUBOCTb, MOMYJISIIIUIOHHBIE BOJHBI, Apeii(h reHOB, U30ALUS, MUTPALIHSL.

YcTaHaBnuBaTh NPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXy MEXaHU3MOM U PE3YJIbTAaTOM JEHCTBUS
JBUKYIIMX CUJT (DJIEMEHTapHBIX (PAKTOPOB) IBOIIOLIUU

OK 02. OK 03.

TEMA 8.5
EcrecTBenHbIl 0TOOD M
ero GopMsl

EcrecTBenHbIit 0TOOp — Hampapsommid paxkTop 3Bostonnu. GopmMbl €CTECTBEHHOTO 0TOOpA.
PackpbIBaTh cozepkaHle TEPMUHOB U TIOHATHI: €CTeCTBEHHbII 0TOOp, O0prba 32
cyuiectBoBanue. OnuceIBaTh MEXaHU3M JEUCTBUS €CTECTBEHHOIO 0TOOpa. XapakTepu30BaTh
(opMBI €CTECTBEHHOT0 0TOOpa (ABMXKYILUH, CTAOMIN3UPYIOIUH, TU3PYNTUBHBIN) U CPaBHUBATh
uX Mexay co0oil. PackpbiBaTh cofepxaHie TEPMUHOB U OHSITUN: €CTECTBEHHBIN 0TOOp, O0phOa
3a cyniectBoBaHue. ONUCHIBATE MEXAHU3M JIEHCTBUS €CTECTBEHHOI'0 0TOOpa. XapakTepu3oBaTh
(OpMBI €CTECTBEHHOTO 0TOOpa (IBMKYIINH, CTAOMIN3UPYIOIINH, TU3PYITUBHBIN) U CPAaBHUBATH
uX MeXJy coboil. XapakTepnuzoBaTb 00ps0OY 3a CyIIECTBOBAaHHE U CPAaBHUBATH €€ BU/IbI
(MexxBUI0Bas, BHYTPUBHI0Bas, 00pb0a ¢ HEOJIAronpUsTHBIMU (paKTOpaMU BHEIIHEN CPeJIbl)

OK 02. OK 03.
OKO7.

TEMA 8.6 Pe3synbratbl
9BOJIONNU:
IpUCIOCOO0IEHHOCTh
OpPTaHU3MOB U
BU000pa30BaHue

[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK pe3yibTat dBotonuu. [Ipumeps! mprucnocoOieHuii y
opranu3moB. Apomop}o3sl u uauoanantanuu. Bug u Bunoodbpazosanue. Kpurepun Buaa.
OcHoBHbIe (GOPMBI BUI000pa30BaHUs: reorpaguueckoe, IKOJIOTHIECKOE.

PackpsiBath cosiepikanre TEPMUHOB U MOHSATUN: IPUCTTOCOOJIEHHOCTD, TOKPOBUTEILCTBEHHAS U
MpeiocTeperaias oKkpacka, MaCKUpOBKa, BUA000pa30BaHUE.

OrnuceIBaTh MEXaHW3M BO3HUKHOBEHUS TTPUCTIOCOOICHUHN Yy OPraHU3MOB.

BrIsBISATE O M300paKeHMsIM, Ha )KUBBIX M (PUKCUPOBAHHBIX Mperaparax IpuMepbl
MIPUCITOCOOJICHHOCTH PACTEHUN 1 KUBOTHBIX K YCIIOBHSM CPEJIbl OOUTaHUS, TOKA3hIBATh
OTHOCHUTEIbHYIO 1IeTIECO00Pa3HOCTh MPUCITOCOOICHUH.

XapakTepu3oBaTh CIIOCOOBI U MEXaHW3MBI BHI000pa30BaHUs; OMUCHIBATh M CPABHUBATH
OCHOBHBIE (DOPMBI IKOJIOTUYECKOTO U Treorpauueckoro BUA000pa3oBaHus

OK 02. OK 03.
OKO7.

TEMA 8.7 Hampasnenus
U IIYTH MaKpOABOJIIOLIH

MakponsBomtorius. @DopMbl IBOTIONUN: (DUIIETHYECKAs, TUBEPTeHTHAs, KOHBEPTCHTHAs,
napanensHas. HeoOparumocts 3Botonmu. [IporcxosxkaeHue ot Hecnenua-I13upoBaHHbIX
npenkoB. [Iporpeccupytomas cnennanuzanus. AJanTuBHAs pajdaus.

OK 02. OK 03.
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PackpbiBaTh cosepkaHie TEPMUHOB U TIOHSATHIA: MaKPO3BOIIOIHS, (PUIOTEHE3, OMOJIOTHUESCKHUH
nporpecc u perpecc, apomopo3, uauoaganraiys, o0mas AereHepanus, alanTHBHAs paJnualiys.
XapakTepu30BaTh (OPMBI BOJIONNHU. BBIABIATH apoMOP(O3bl M UAMOATANITAIIMN Y PACTCHUN U
KUBOTHBIX. CpaBHUBATH OMOJIOTHYECKHIA TTPOrpecc U OMOJIOTUYECKUH perpecc, apoMopdo3,
UAMOAIaNITAIAIO U OOIIYIO JIereHepaIiio. BBISBISTE B3aUMOCBSI3U MEXKTY ITyTSIMU U
HaITpaBJICHUAMU 3BOJIIOHUU Y paCTeHI/Iﬁ " )KUBOTHBIX

TEMA 9. BOSBHUKHOBEHME U PASBUTHUE )KU3HU HA 3EMJIE (6 u)

TEMA 9.1 MHcropus JloHay4HbI€ NIPEACTABICHUS O 3apOKICHUN KU3HA. HayduHble rUNIOTE3bl BOSHUKHOBEHUS KU3HU OK 02. OK 03.
KHU3HU Ha 3eMJie U METO/Ibl | Ha 3emule: abuoreHes U naHcrnepMus. XUMHUYECKast 3BOJIOLUSA. AOGMOreHHBIN CUHTE3
e€ usyuenus. ['unoresnl OpPraHUYECKUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE OATBEPKICHUE XUMUYECKON
IPOMCXOXKACHUS )KU3HU Ha | 3Botoluu. HauanbHele sTanel 6noioruyeckoi spotonuu. I'unoreza PHK-mupa.
3emie dopmupoBaHUEe MEMOPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKIETKH. [IepBbie KIETKH 1 nX
sBorOMsL. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.
[lepeuncnsiTb OCHOBHBIE 3TAIbl XUMUYECKOW U OMOJIOrMUECKOH 3BostoLuu. M3narate
coJiep KaHue TUIIOTE3 U TEOPHil BOSHUKHOBEHHUS )KU3HU Ha 3emJie (KpeallnoHu3Ma,
CaMOIIPOU3BOJILHOTO 3ap0K/IeHUs (CIIOHTAaHHOI0), MaHcnepmuu, runore3sl PHK-Mupa).
OnuceiBate sxkcriepumenTs! C. Muiuiepa u I'. FOpu 1o nony4eHno opraHn4eckux BELIECTB U3
HEOPraHMYECKUX MYTEM aOMOT€HHOT0 CUHTE3A.
TEMA 9.2 OcHoBHbIe Pa3BuTHe xu3HM Ha 3eMiie 1o 3paM U nepuojaM. Katapxeil. Apxelickas U IpOTEPO30MCKas IPHI. OK 02. OK 03.

3TaIlbl 3BOJOIHNHU
OpPTaHMYECKOTO MUpa Ha
3emuie, pa3BUTHE KU3HU
0 PpaM U Meproam

[Taneo3oiickas spa u €€ mepuobl: KEMOPUICKUN, OPJIOBUKCKUHN, CHITYPUICKUMA, IEBOHCKHM,
KaMEHHOYTOJIBHBIN, IEPMCKUN. Me3030lcKas 5pa U €€ NepUOIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.
KaliHo3oiickast 3pa 1 €€ nepuo/abl: MaJeOreHOBbI, HEOT€HOBBIN, AaHTPOITOTE€HOBBIN.
XapakTepucTrKa KJIuMaTa ¥ reoJIOrHYecKuX npoueccoB. OCHOBHBIE 3TAIbl HBOIOLUN
PACTUTEIBHOTO U )KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U KUBOTHBIX. [losiBieHUE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

PackpeiBaTh copepxkaHie TEPMUHOB U MOHSTUI: S0H, 3pa, Iepruo, apoMopdo3bl,
uanoananTanuy. 3HaTh MOCIEA0BAaTEILHOCTh DOHOB: KaTapxel, apxei, mpoTepo30ii, (haneposoii;
3p: apxeickas, IpoTepo30iCcKas, majgeo30McKas, Me30301MCKast, KaHHO30MCKast; IEPUOJIOB:
KeMOPHICKUI, OpIOBUKCKHI, CUITYPUICKHI, TEBOHCKUI, KAMEHHOYTOJIbHBIH, IEPMCKUH,
TPUACOBBIN, FOPCKUH, MEJIOBOH, AJIEOT€HOBBIN U HEOT€HOBBIN, aHTPOIIOT€HOBBI.
XapakTepu3oBaTh OCHOBHBIE COOBITHS B PA3BUTUU OPTaHUYECKOTO MUPA 110 IpaM U MepruoiaM
re0JIOTUYECKON UCTOPHU; ITAIBl PA3BUTUS PACTUTEIIBHOTO U )KUBOTHOTO MUpa. Boiienars
TJIaBHBIE apoMOP(O3bl y pACTEHHI U KUBOTHBIX. CpaBHUBATH MKy cOO0M mpeacTaBuTeneit
CHUCTEMATHYECKUX TPYII OPTaHU3MOB, BBISBIISITh UEPTHI YCIOKHEHUS U MMPUCTTOCOOJICHHOCTH K
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YCJIOBUAM KU3HU.

TEMA 9.3
CoBpemeHHas cucrema
OpraHU4YeCKOro Mupa

CucremMa OpraHu4eCcKOro MMpa Kak OTpa)xeHue 3BOIIOLUN. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHHU3MOB.

PackpeiBaTh copepxkaHue TEPMUHOB U NOHATUN: CUCTEMATHKA, HUCKYCCTBEHHAs! U €CTECTBEHHAs
kiaccudukanus, OMHapHas HOMEHKJIATypa, MPUHIUI HePAPXUUYHOCTH. XapaKTeprU30BaTh
COBPEMEHHYIO CUCTEMY OPraHUYeCKOro MHUpa

OK 02. OK 03.

TEMA 9.4 Dpomronus
YeJIoBeKa (aHTPOIOTeHE3)
JIBrOKyIME CHIIbI
(paxTopsrr) aHTpOTIOTCHE3A

DBOJIOIMS YeJIoBeKa. AHTPOIIONOTHs KaK Hayka. Pa3BuTHe mpencTaBiaeHuil 0 MPOUCXO0XKACHUN
yesoBeka. MeToabl u3yueHus anTponoreHe3a. CxoAcTBa U pa3jinyus YeJI0oBeKa U )KUBOTHBIX.
Cucremarudeckoe MoJjioskeHue yenoneka. [IBuxyine cuibl (pakTopbl) aHTPOIIOTeHe3a.
HacnencrBeHHast ©3MEHYMBOCTD U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIH 00pa3 KU3HH,
W3TOTOBJICHHE OPYAU TPYAa, MBIIIJICHHUE, PEUb.

PackpeiBaTh copepxaHie TEPMUHOB U NOHSATUN: aHTPOIOJIOTUSI, aHTPOIIOI'€HE3, YEIIOBEK
paszymubiii (Homo sapiens), mpsiMOX0>KeHHE, BTOpasi CUTHAJIbHAs CHCTEMA.

[lepeuncnsrh 3a1a4l AaHTPOIIOIOT MM, ATAIbl CTAHOBJIEHMS U Pa3BUTHUS IIPEICTABICHUHN O
MIPOUCXOXKACHUU YenoBeKka. M3narate ocHOBHBIE MosiokeHus Teopun Y. JlapBuHa, KpUTHIECKH
OLICHHUBATh HEHAYYHYIO HH(POPMAIUIO O IPOUCXOXKICHNUN YEJIOBEKA. 3HATh CUCTEMaTUYECKOE
noyioxkeHue Buga Homo sapiens, nepeducisite ero Mop(oiaoro-aHaTOMUYECKUE PU3HAKU
pa3HOro YpoBHs (THII, KJIacC, OTPSIA U Ap.). Y CTaHABJIMBATh YEPThl CXOJICTBA U Pa3INUMM
YeJI0BEeKAa U )KUBOTHBIX. OOBSICHATH U OLICHUBAThH 3HAUEHHE HAYYHBIX 3HAHUH O MPOUCXOKICHUN
yesioBeKa JJIs MOHMMAaHUs MECTa M pOJIM YeJloBeKa B Ipupojie. PackpbiBaTh cofepkaHue
TEPMUHOB U MOHATHH: (paKTOpPBI aHTPONOreHe3a, IPYMNIOBOE COTPYAHUYECTBO, peUb, OpyAUNHHAs
NEeSTEeIbHOCTD, MOTUMOP(PHU3M. XapaKTepru30BaTh ABIKYIIUE CHIIBI ((PaKTOPBI) aHTPOIIOTEHE3A:
OMOJIOTHYECKHE U COIIMAIbHBIE, CPABHUBATh UX MEXY c000ii

OK 02. OK 03.

TEMA 9.5 OcHoBHBIE
CTAJIUU DBOJIOLIUA
4eJj0BeKa

OCHOBHBIE CTaIUU ¥ BETBH IBOJIOIUH YEIOBEKA: aBCTPAIONUTEKH, HenoBek ymenslid, Yenosek
MpSAMOXOIAIMHI, YenoBeK HeaHIepTaIbCKUI, YenoBeK pa3yMHbIi coBpeMeHHoro tnna. Haxoaxu
HCKOIIaeMBIX OCTATKOB, BPEMs CYILIECTBOBAHUS, 00JACTh PacpOCTpaHEHUs, 00BbEM TOJIOBHOT'O
Mo3ra, 00pa3 KU3HH, OPYIUS TPY/Ia.

PackpsIBaTh conep:kaHre TEPMUHOB U MTOHATUI: aBCTPAJIONIUTEK, YEIIOBEK YMEIBIN, YEIIOBEK
MPSIMOX O, HeaHJAepTaell, KpOMaHbOHEL], HEOJIMTUYECKasi pEBOJIIOLHS, TEPBOOBITHOE
HCKYCCTBO.

XapakTepru30BaTh U CPAaBHUBATH MEXAY COOON OCHOBHBIE CTAIUU DBOJIOLUY YEJIOBEKa:
XPOHOJIOTUYECKUI BO3PACT, apeall paclpocTpaHeHHs, 00bEM TOJIOBHOT'O Mo3ra, 00pa3 KU3HU U

opyausda Tpyga

OK 02. OK 03.
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TEMA 9.6 Yenoseueckue
pachl ¥ MPUPOIHBIC
ananTalny 4ejloBeKa

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE PAChl: €BpONICOUAHAs (€Bpa3uiickas), Herpo-
aBcTpasionHas (IKBaTOpUaIbHasi), MOHTOJIOMIHAS (a3UaTCKO-aMepUKaHCcKast). YepTsl
MIPUCTIOCOOJICHHOCTH MPEACTaBUTENCH UETOBEUECKUX pac K YCIOBUSIM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

PackpsbiBaTh copepkaHne TEPMUHOB U MOHATUN: Pachl, pacOreHe3, COLUAN-TapBUHU3M, PACU3M,
MeTucanus. XapakTepru30oBaTh U CPAaBHUBATH MIPEICTABUTENICH YEIOBEUECKUX pac, PaCKphIBaTh
MIPUYMHBI U MEXaHU3MbI PACOTE€HEe3a, IEPEUUCIIATh U TPUBOJUTH MPUMEPHI MPUCITIOCOOIEHHOCTH
YeNI0BEKa K YCIOBUSM CPE/Ibl, IPUMEPHI IPUCTIOCOOUTETHHOTO 3HAYSHUS PACOBBIX MPU3HAKOB.
Jloka3wiBaTh eqUHCTBO BUa Homo sapiens, HAy4HYIO HECOCTOSITENILHOCTh PACOBBIX TEOPUH,
UJIel COIMAIIbHOTO TAPBUHMU3MA U pacu3Ma

OK 02. OK 03.

TEMA 10. OPTAHU3MBI M OKPY/KAIOILASI CPEJIA (4 1)

TEMA 10.1  Dxomorus
Kak Hayka. Cpenpl
oOHuTaHusg U
9KOJIOTUYECKHE (PaKTOPHI
Abuotnueckue paKTopbl
buotnueckue pakTops

DKoJorus Kak Hayka. 3a7aud U pa3ienbl 9KOJIOTUU. MeTo bl SKOJOIrMYECKUX UCCIIEI0BaHUM.
Cpenpl 00uTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3ylIIHAs, IOYBEHHAA,
BHYTpPHOpPraHU3MEHHas. DKojoruueckue Gpaxtopsl. Kmaccudukanms sxogornyeckix hakTopoB:
abuoTnyeckue, OMOTUYECKHE U aHTPOIIOreHHbIe. J[efiCTBHE HKOJIOrMUecKuX (PakTOpoB Ha
opranu3Msel. Abnotndeckue GaKkTOpbI: CBET, TEMIIEpPAaTypa, BIaKHOCTh. DoTonepnoausm.
ITpucnocobaeHns opraHu3MoB K JIeHcTBHIO abMoTHUYEeCKUX (hakTopoB. bruonornueckue
putmbl.buotnueckue paxkTopsl. Buabsl OMOTHYECKMX B3aMMOJEHCTBHI: KOHKYPEHIINS,
XHMITHUYECTBO, CUMOMO3 U ero ¢opMsl. [1apasutusm, koonepanus, MyTyalu3m, KOMMEHCAIN3M
(KBapTHPAHCTBO, HAXJICOHUUECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHHe OMOTUYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOHBIX COOOIIECTBAX.

PackpsiBath conepikanre TEpPMUHOB U MTOHATUI: abuoTH4eckue (GakTophl, (HOTONEPHOIU3M,
OMOJIOTHYeCKre PUTMBL. AHATU3UPOBATh NEHCTBUE CBETA, TEMIIEPATyphl, BIAKHOCTH Ha
OpraHU3MbI U IPUBOAUTH MPUMEPHI MPUCTIOCOOJIEHHOCTH OpraHu3MoB. [IpoBoaUTH
Ouosornueckre HaOMoAeHUs U OPOPMIIATE Pe3yIbTaThl MPOBEAEHHBIX HAOIIOACHUN.
PackpsiBaTh copepkaHre TEPMHUHOB U IOHATUN: OMOTHYECKUE (PaKTOPhI, XHIIHUYECTBO,
Mapa3suTu3M, KOHKYPEHIIUS, MyTyalu3M, CHMON03, KOMMEHCAIIN3M, HaXJIE€OHUYIECTBO,
KBapTUPAHCTBO, aMEHCATN3M, HEUTpanu3M. XapakTepu3oBaTh ONOTUYECKUE PAKTOPHI U BUJIBI
B3aMMOOTHOIIIEHUH MEXIy OpraHu3MaMu; IPUBOAUTH MPUMEPHI B3AMMHOU MPUCITOCOOIEHHOCTH
opranu3mMoB. CpaBHHUBATh MEXY COOON BUbI OMOTHYECKUX B3aMMOJICHCTBHUI OPraHU3MOB

OK 02. OK 03.
OK 07.
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TEMA 10.2 DKOJIOTUYECKHE XapaKTEPUCTUKHU OoNy i, OCHOBHBIE MOKA3aTEIU MOMYJISIIIUN: YUCICHHOCTD, OK 02. OK 03.
DKOJOorn4ecKkue IJIOTHOCTB, POK1a€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLMs. JJMHAMKKA YHCIIEHHOCTH OK 04. OK07
XapaKTepUCTUKHU BUAA U MOMYJISIIUK U €€ PeryJsiusl.
MOMYJISIIIAH PackpsiBath copep:kanre TEpPMUHOB U MOHSATUIN: IOMYJISLINS, YUCICHHOCTb, INIOTHOCTb,

POKIaeMOCTh, CMEPTHOCTb, IPUPOCT, MUTPAIUS, TUHAMUKA YHUCICHHOCTH MOMYJISALUH.

XapakTepu3oBaTh OCHOBHBIE [TOKA3ATEIH U SKOJIOTUUYECKYIO CTPYKTYPY MOMYJISIIUN; OMKUCHIBATh

MEXaHU3MBI PETyISLUUN YUCIECHHOCTH MOMYIIALUN

JladopaTopHo-IIpakTuyeckasi padora Ne 8. «Iloacuér nuoTHOCTH MONYJIALMI pa3HbIX BUJOB

pacTeHuin»

TEMA 11. COOBIIECTBA U SKOJIOTUYECKHUE CUCTEMBI (6 1)

TEMA 11.1 Coo011ecTBO opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBAsI, IPOCTPAHCTBEHHAS, OK 02. OK 03.
Coo0mrecTBa opranu3MoB | Tpodudeckas (mumieBas). Buasl-nomuHanTel. CBS3u B OMOIIEHO3€. DKOJOTHYECKHE CUCTEMBbI OK 07.

DKOCHUCTEMBI 1
3aKOHOMEPHOCTH MX
CYIIIECTBOBAHUS

(3xocucremsl). [IoHsTHE 00 3KO0CHCTEME M OMOTEOIIEHO3E.

@OyHKIIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IIPOIYLIEHTbI, KOHCYMEHTHI, PE1YLIEHTHI.
KpyroBoport BelecTs 1 OTOK 3HEPIUU B 3KocucTeMme. Tpopuueckue (MUiieBbie) ypoOBHU
skocuctemsl. [lumesslie nenu u cetu. OCHOBHBIE OKA3aTENIN SKOCUCTEMBI: OoMacca,
MPOAYKIHUS. DKOJOTHUECKUE MMPAMUJIBI: TIPOTYKIIMH, YUCIEHHOCTH, Oromacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperysaLus, pa3zButue. CyKueccus.

PackpebiBaTh copepkaHie TEPMUHOB U OHATUN: OMOLIEHO3, SKOCUCTEMA, OMOTEO1IE€H03, BUbI-
JOMUHAHTBI, SKOJIOTHUECKas HUIIA. XapaKTepu30BaTh OMOLIEHO03 (COOOIIECTBO), €r0 BUOBYIO,
MIPOCTPAHCTBEHHYIO 1 TPOPHUUECKYIO CTPYKTYpbl. OOBSACHATH POJIb KOMIIOHEHTOB OMOLIEHO3a B
MOJIIEP>)KaHUU €T0 CTPYKTYPbI U CYLIECTBOBaHMSI Ha ONpeaeEHHON TeppuTopru. OOBACHATH
OMOJIOTMYECKHUI CMBICIT IPYCHOCTHU U JINCTOBOW MO3auku. CpaBHUBATh KOMIIOHEHTHI
OMOIIEHO30B, UX BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPHUUECKYIO CTPYKTYPBI, CBSI3H MEXKIY
opranusmamu. PackpbIBaTh coiepkaHie TEPMUHOB U MOHSTUI: SKOCUCTEMA, OMOT€01IEHO3,
MPOAYLIEHThI, KOHCYMEHTBI, PeAYLIEHThI, TPOPHUECKUE YPOBHH, MTUIIIEBAs 1I€Tb U CETh,
9KOJIOTUYECKHE MUPaMU/JIbl, Onomacca, MpOAYKLUs, CYKLECCHUS.

XapakTepu3oBaTh CBOHCTBA IKOCUCTEMBI (€€ CIOCOOHOCTH K ITUTEILHOMY CaMOIOAIePKaHHUIO,
OTHOCHUTEIIFHO 3aMKHYTHIN KPYrOBOPOT BEIIECTB, HEOOXOAMMOCTh MTOTOKA YHEPTUH).
CpaBHuBaTh TaCTOUIIIHBIE U IETPUTHBIC MUIIEBBIC IIEMH, TPOPHUUECKHUE YPOBHU IKOCHUCTEMBI.
Paznuyare nupaMuibl MpOAYKIINH, TUPAMHEIBI YHCIICHHOCTH ¥ TUPaAMHUIbl OMOMACCHI.
CocTaBiATh LIETIH U CETU MUTAHUSL.

[TepeunciaTh CBOMCTBA DKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJISIIHSI, pa3BUTHE (CYKIIECCHS).
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OnuceIBaTh MEXaHU3M moAACPKaHUS PAaBHOBECHSA B 9KOCUCTEMAX.
XapaKTepI/BOBaTb CYKIICCCHUH, BBIABJIATL NPUYNHBI U O6H.[I/Ie 3aKOHOMCPHOCTU CMCHBI SKOCHUCTCM

JlabopaTopno-IIpakTuyeckasi padora Ne 9. CocraBieHue nenei u cereil NUTaHusl.

N

IMpakTuyeckas pagora Ne 1.CpaBHeHHE MaCTOUIIHBIX U IETPUTHBIX MHUILEBBIX LIETICH,
TpO(UYECKUX YPOBHEH IKOCUCTEMBI.

TEMA 11.2
YenoseuecTBo B Onocdepe
3emuin. CocyIiecTBOBaHUE
IPUPOIBI ¥ YEIIOBEUECTBA

KpyroBopoTsl BeniecTB 1 OMOre0OXUMHUYECKUE LIUKIIBI JIEMEHTOB (yTrJIepoAa, a30Ta).
3onanbHOCTH OHMochepsl. OcHOBHBIE OMOMBI cyii. YenoBeduecTBo B Onochepe 3emitn.
AHTpoONOreHHsIe u3MeHeHus B ouocdepe. ['odanbHbIe HIKOTOTHYECKUE TIPOOIIEMBI.
CocyuiecTBoBaHHEe MIPUPOJBI U yesnoBedecTBa. Coxpanenue Onopa3HooOpasus Kak OCHOBA
ycroitunBoctu 6nocdepsl. OcHOBa palMOHATIBLHOTO YIPABICHUS IPUPOIHBIME PECYPCAMU B UX
ucrnoib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

PackpsIBaTh coepkaHie TEPMUHOB U TIOHSTHIA: IIEJIOCTHOCTH OHMOC(EphI, KPYTOBOPOT BEIIECTB,
OMOTeOXMMHYECKHE ITUKIIBI AJIEMEHTOB, 30HATILHOCTh OMochepsl, OMoMbl. ONMUCHIBATD
KpYrOBOPOT BEIIECTB, OMOTEOXUMHUYECKHUE IIMKJIBI a30Ta U yriiepojaa B onochepe. OObICHATH
MIPUYKHY 30HaIBHOCTU Ouocdepsl. [lepeuncnsaTe U XapakTepu30BaTh OCHOBHBIE OMOMBI CYIITH
3emin. PackpbeIBaTh conepkaHue TEPMUHOB U TIOHSITHIA: aHTPOIIOTEHHBIE N3MEHEHMS,
AKOJIOTHUECKUN KPU3HUC, TI00aNbHbIe MPoOIeMbl. XapaKTepu3oBaTh OMOCHEpPHYIO POJIb
genoBeka. [[puBoInuTh MpUMeEpBl aHTPOIIOTEHHBIX W3MEHeHH B 6uocdepe. OneHnBaTh
MOCTIE/ICTBHS 3arpsI3HEHUS BO3AYILIHON, BOJJHON Cpe/ibl, U3BMEHEHMSI KITMMAaTa, COKpAICHHS
O6nopazHooOpazusi. PopMyIUpoOBaTh COOCTBEHHYIO MTO3UIIMIO TI0O OTHOIICHHIO K TI00ATBHBIM U
pEruoHaIbHBIM SKOJIOTHYECKUM MpoOiIeMaM, apryMeHTHPOBaTh CBOIO TOUKY 3peHus. Ha3piBaTh
MIPUYHMHEI TTOSBJICHUS TIPUPOIOOXPAHHON 3TUKHU, PACKPHIBATh 3HAYEHUE Tporpecca JIs
MIPEO0JI0JIEHUS SKOJIOTUYECKOT0 Kpu3rca. PackpriBaTh cofiepkaHnue TEPMUHOB U TOHATHUI:
panroHaIBFHOE TPUPOIOTIOIH30BAHNE, YCTOMUUBOE PA3BUTHE, KOIBOIIOIUS. XapaKTePH30BaTh
panroHaIbHOE HCII0JIb30BaHUE IPUPOAHBIX PECYPCOB; OCHOBHBIE MOJI0XKEHUS KOHLEIIMU
YCTOMYHMBOTO pa3BUTHUSA

JlabopaTopHo-IIpakTnyeckas padora Nel(. M3yuenne KpyroBopoToB BELIECTB

N

IIpakTuyeckasi padora Ne 2. CocTaBiieHUE CXEMBI TPAIULIMOHHOIO U MAJIOOTXOIHOTO
0€30TXO0JHOTO MPOMBIIIIEHHOTO MPEIPHUSITHS

OK 02. OK 03.
OK 07.
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4. YcaoBus peaju3anuu y4e0HOro npeamera
4.1 TpeGoBaHMA K MUHMMAJIbHOMY MAaTE€PHAJIBHO — TEXHUYECKOMY
o0ecrneYeHN 0.
Peanu3amus yueOHON NUCHUTUIMHBI TpeOyeT HAIUYUS y4eOHOTO
kabuHeta «buonorus.
O6opynoBaHue yueOHOTO KabMHEeTa U pabounX MECT KaOHHeTa:
- IOCAJI0YHbIE MECTA IO KOJIMYECTBY O0YUaIOIINXCS;
- pabodee MecTO MpenogaBaTes;
- KOMIUIEKThI y4€OHO — HAIJISIIHBIX TOCOOMIA:
VY4eOHOo-HarIgIHbIe TOCOOUS MIAKAThI
CpencTBa HHAMBUAYAIbHON 3aLUTHI.
MeaunnuHCK1Ee anTeukH.
OOyuaromuecs C OTrpaHUYCHHBIMH BO3MOXHOCTSMHU  37I0POBbS,

B

OTJINYKME OT OCTAJIbHBIX, HMMEIT CBOM cHeruduueckue OCOOCHHOCTH

BOCIIpUATHS, TEepepadOTKH MaTepuasia, BBIOTHEHUS MPOMEXYTOYHBIX
UTOTOBBIX ()OpM KOHTPOJsi 3HaHWU. OHM 00ECreyuBaIOTCA TEYaTHBIMU

u
u

AIIEKTPOHHBIMU 00pa30BaTENbHBIMH peCypcaMu (IPOrpamMmbl, YYEOHUKH,
y4eOHbIE MOCOOHMS, MaTepHayibl JJsi CaMOCTOSATEIbHOW pabOThl U T.1I.) B
dopMax, aJanTUPOBAHHBIX K OrPAaHUYEHUSIM HX 3JI0pPOBbS M BOCHPUATHUS

uHbopMaIuu:

JUISL JIALL C HAPYLIEHUSIMA 3PEHUS:
- B [I€YaTHOM (popMe YBEITMUYEHHBIM LIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popMe aynunodaiina;

- B meyatHoil ¢popMe Ha si3bike bpaitns;

JUTSL JIUI] C HApYIICHUSIMH CITyXa!
- B meyatHou (opme;
- B popMe 3IEKTPOHHOTO JOKYMEHTA;

JUTSL JIAIL C HAPYIIEHUSIMUA OTIOPHO-BUTATENILHOTO arlapara:
- B Ie4aTHou (opme;

- B popMe IIIEKTPOHHOTO TOKYMEHTA;

- B popMe aynnodaiina;

JUTSI JIAIT C HEPBHO-TICUXWYECKUMH HAPYIICHUSIMU (PacCTPOUCTBA
ayTUCTUYECKOTO CIIEKTPA, HAPYIICHUS IICUXUYECKOTO PA3BUTHS)

HCIIOJIB30BAHHUC TCKCTOB C HJUIOCTPALIUAMMU, MyanHMGI[HfIHBIG MaTCpuabl.
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4.2 UudopmanuonHoe odecrnedeHue 00y4eHust

4.2.1. OcHOBHBIC U3TAHUA

Ne ABTOp Ha3Banue I'on N3parenscTBO
U3JIaHUS
1. benses JI.K., np. buonorus (6a3oBeiii ypoBens). 10 | 2017 0)711
Jpiviui I'.M., KJIacc «AKageMus»
M., 2014.
2. Kysznenosa JI.LH. u | buonorus. Bech mikoiabHbIN Kype B 2017 OUIL]
Hounnesa A.1O. cxeMmax U TadJmiax «AKaneMus»
3. Jlykatkun A.C., buonorus ¢ ocHOBaMU 3KOJIOTHU: 2017 0)411
Pyuun A.b., Y4€OHUK Ui CTY[. YUPEKICHUM «AKkazneMus»
CunaeBa T.b. u ap. | Beiciiero o6pazoBanus
MawmonroB C.I'., buonorus: yaeOHUK ISl CTYI. 2017 OUIL]
3axapos B.b., YUpEXKJIEHUH BBICILIET0 00pa30BaHUs «AKaneMus»
Koznosa T.A. (OakanaBpuar)
4, Hukutunckas T.B. | buonorus: kapMaHHBIN ClIpaBOYHUK. 2017 DNEeKTPOHHOE
MPUIIOKEHUE
(371eKTpOHHOE
yaeOHoe
W3/IaHKE)
5. Cusornasos B.1., | buonorusa. O61as ouonorus: 2017 oulL
Aradonosa 1.B., 6a30BbIil ypoBeHb, 10—11 kiacc «AKaneMus
3axaposa E.T.
6. Cyxopykosa JI.H., | buonorus (6a30Bb1ii ypoBeHb). 10— 2017 OuUI]
Kyumenko B.C., 11 kmacc «AKameMus»
Npanosa T.B.
JluTepaTypa M HICTOUHHKHM A/ IPeNOJaBATeJIs:
ABTOp Ha3Banue I'on H3parenscTBO
W3JTAaHHS
1 H. B. fpsiruna. buonorus: B 2 T. 2017 )51
«AxKaneMus»
2 B. B. MapkuHo#. Buosnorusi: pykoBoiCTBO K 2017 (aneKTpoHHOE
NPAaKTUYECKUM 3aHSATHS PUIIOKEHHUE)
3 Hapsun Y. [TpoucxoxaeHne BUIOB. 2017 0)411
«AxaneMus»
4 KooOsmsackuit B.A. | ®unocodus sxooruu: kpatkui kype: | 2017 0)411
yueOHOe MOCcCoOue sl By30B «AKaieMus»
5 OpioBa D.A. HcTopust aHTpONOJIOTHYECKUX 2017 )51
yUeHUM: yueOHHK JJIsl By30B «AxanemMus»
6 Ilexos A.II. buonorus, reneruka u napasuronorust | 2017 )51
«AxageMusy
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YebOnimes H.B., buonorus 2017 oulL
I'puneBa I'.I'. «AxageMus

NuTepHeT-pecypcenl:

2.2. DneKTpoHHBIE U3AAHUS:

www. sbio. info (Bcst 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaTbU, HOBOCTH, OMOJIMOTEKA).
www. window. edu. ru (EquHoe okHO nocTymna K o0pa3zoBaTeibHbIM pecypcam MHTepHeTra
1o OHMO- JIOTHH).

www.5ballov. ru/test (TecT a1 aOUTYpHUEHTOB 10 BCEMY IIKOJIBHOMY KYPCY OHMOJIOTHH).
www. vspu. ac. ru/deold/bio/bio. htm (TenekomMMyHHUKAIIMOHHBIE BUKTOPHHBI IO OMOJIOTHH
— DKOJIOTUH Ha cepBepe BOpOHEKCKOro yHUBEPCUTETA).

www.biology.ru (buonorus B OTkpbeiToM Kosutemke. CailT COTEep:KUT IIEKTPOHHBIN
y4eOHUK 1o 6uonoruu, On-line TecTsr).

www.informika.ru (3neKTpoHHBIN y4eOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (bronorndeckas kapruHa Mmupa. Paznen KoMrploTepHOTo yueOHHKa,
pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCHTETE).

www. nature. ok. ru (Penkue u ucuesaromnye xuBoTHsie Poccun — mpoekr
Oxonoruyeckoro ueHtpa MI'Y um. M. B. JIomoHOCOBa).

www. kozlenkoa. narod. ru (st T€X, KTO YYUTCS CaM ¥ YUUT APYTHX; OYHO H
JMCTAaHIIMOHHO, OMOJIOTHH, XUMHH, TPYTHM IPEMETaM).

www. schoolcity. by (buosnorus B Bonpocax 1 0oTBeTax).

www. bril2002. narod. ru (buonorus mis mkonsHuKOB. KpaTkas, KOMIakTHasi, HO
JIOCTAaTOYHO Mo IpoOHas nHpopMatus 1o pazaenam: «O0rras ouonorusy, «boranukay,
«3oom0rusy», «YemoBex»).

HNuTepHer-pecypcesnl

1.www. sbio. info (Bcst 6uonorusi. CoBpemenHast OM0JIOTHS, CTaThbH, HOBOCTH,
OuOIMOTEKA).

2.www. window. edu. ru (Eaunoe okHO focTyna k 06pa3zoBaTeIbHBIM pecypcam
WnuTepHera no 6uonorun).

3.www.5ballov. ru/test (Tect 11t aOUTYpHEHTOB 11O BCEMY IIKOJILHOMY Kypcy OHOJIOTHH).
4. www. vspu. ac. ru/deold/bio/bio. htm (TerekoMMyHHUKalIMOHHBIE BUKTOPUHBI 10
OMOJIOTHU — SKOJIOTUH Ha cepBepe BopoHexcKoro yHUBEpCUTETA).

5.www.biology.ru (buonorust B OTKkpeiTOM KOJutemke. CailT COAEPIKUT AIEKTPOHHBIN
yueOHUK 1o Ouosoruu, On-line TecTsl).

6.www.informika.ru (OnekTpoHHBII Y4eOHUK, OOTBIION CIICOK HHTEPHET-PECYPCOB).
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7. www.nrc.edu.ru (buonornueckas kaptuHa Mupa. Pa3aen koMmproTepHOro yaeOHMKa,
pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8. www. nature. ok. ru (Peakue u ncuesaromie XMUBOTHbIE PocCE — MIPOEKT
Oxonorudeckoro nentpa MI'Y um. M. B. JIomoHOCOBa).

9.www. kozlenkoa. narod. ru (1y1s1 TeX, KTO y4UTCS CaM U yUUT APYTHX; OYHO U
TMCTaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM MIPEIMETaM).

10.www. schoolcity. by (bruosiorust B Borpocax u OTBETax).

11.www. bril2002. narod. ru (buonorus mist mikonbHUKOB. KpaTkasi, koMIakTHasi, HO
JIOCTAaTOYHO MOAPOOHast MHpopManus 1o pasznenam: «Oomas ouonorus», «boranukay,

«3oonorusny, «YeaoBek»).
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5. KoHTpOJ/Ib M OLleHKA Pe3yJIbTATOB OCHOBHBIX YHHBEPCAJIbHBIX

Y4eOHBIX JeilcTBHil

KOHTpOJIL H OIEHKaAa PAaCKPBIBAIOTCA YCPE3 AUCHUIIIIMHAPHBIC PC3YJIbTATHI,

YCBOCHHBIC 3HAHUSA U HpI/IO6peTCHHBIe CTyACHTaMU YMCHUWA, HAIIPABJICHHBLIC

Ha (opMHpOBaHKE OOIIKX U MPOHECCUOHATBHBIX KOMIETEHIIUN

Oo6mas/mpodeccuona Monayasn /Tema Tun oueHoYHBIX
JbHAasl KOMIeTEeHIUA MepoIpUsITHiIi
OK 02. Ucnons3oBate | Tema 1.
COBPEMEHHEIE T.1. T.2
CpeJICTBa ITOKCKA, Tema 2.
aHAJIN3a U T.3
UHTEPIPETALINH Tema 3.
HHGopMALIH, 1 %e?w Ta.54T.6 T.7T.8
MH(QOPMAIMOHHEIE T.9T.10T.11T. 12
TEXHOJIOTUH ISt Tema 5.
BBITIOJTHEHHUS 3a]1a4 T13 T 14 T.15
podheCcCHOHAIBHOM Tema 6.
ACATCIEHOCTH T.16 T. 17 T.18 T. 19 T.20
Tema 7.
T.21T.22
Tema 8
T.23 T.24 T.25T.26 T.27 T.28 T.29
31(‘)4%931 T.32 T.33 T.34 T.35 - 3ajaHne MCCIeNoBaHNE;
Tema 10. - 3ajaHue-IKCIIEPUMEHT;
T.36 T.37 - OpoHTANBHBIN OITPOC;
Tema 11. -CuTyanrOHHBIE 33/1a4H;
T.38 T.39 - 3ammTa npe3eHTalum;
- Tecr-3amanue;
OK 03.Ananusuposars | Tema 1. - 3agaHue ¢ )
pabouue cuTyanuu, T.1. T.2 npodecCUOHATILHON
OCYIIECTBIIATh Tema 2. OpHUEHTALINEN
TeKYILHil ¥ HTOTOBBIA | - 3 - [TpoekTsl
KOHTPOJIb, OLIEHKY U Tema 3.
KOPPEKITHIO T.4T5T.6T.7T.8
cOOCTBEHHOM Tema 4
T.9T.10T.11T. 12
NEATECILHOCTH, HECTH Tena 5.
OTBETCTBEHHOCTB 33 T13T.14 T.15
PE3yNbTATHI CBOCH Tema 6.
paboTeI T.16 T. 17 T.18 T. 19 T.20
Tema 7.
T.21 T.22
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Tema 8
T.23 T.24T.25T.26 T.27 T.28 T.29

Tema 9
T.30T.31 T.32T.33 T.34T.35
Tema 10.
T.36 T.37
Tema 11.
T.38 T.39
OK 04. DddextuBno | Tema 1.
B3auMmoJieiictBoBath 1 | T.2
paborath B Tema 3.
KOJUJICKTHBE U T.8
KOMaHJIE Tema 5.
T.13
Tema 6.
T.18T.19T.20
Tema 10.
T.37
OK 07.CogneiictBoBath | Tema 2.
COXPaHEHUIO T.3
OKpYy:Karolei cpenpl, | lema 4
pecypcocOepexennio, | 1-12
PUMEHSITh 3HaHus 06 | 1eMa 7.
W3MCHCHUH KIIMMarTa, T.21
TPUHITATIBL Tema 8
T.27 T.28
OEepEXKIIMBOTO Tema 10,
IIPOM3BO/ICTBA, T.36 T.37
3¢ pexTuBHO Tema 11.
NECTBOBATH B T.38 T.39
YpE3BBIYANHBIX
CUTYyaIHsIX
IIpodeccuonanbHoe Tema 10.
OpHEHTHPOBAHHOE T.36 T.37
cojepKaHue Tema 11.
T.38 T.39
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