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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpammsel 10 OHOJOTUU TEOPETUYECKYIO OCHOBY IS
ompeJieieHus] MOAX0A0B K (hOPMHUPOBAHUIO COACPIKAHUS YUEOHOTO TpeaMeTa
«buosorus» cocraBuiu: KoHuentyanbHble TmonoxeHus DOIOC COO o
B3aUMOOOYCIJIOBJICHHOCTU LIE€JIeH, COACp)KaHUs, pE3yJbTaTOB OOy4YeHUS W
TpeOOBaHWIA K YPOBHIO TOJATOTOBKH BBITYCKHHKOB, TOJIOXKECHHS 00 O0OmUX
HEISAX W MNPUHIMUIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero ooOpasoBanuss B Poccuiickoit depeparuu, a Takke
MOJIOXKEHHUS O crienuduke OUoI0Tun, €€ 3HaYCHUU B TTIO3HAHUU KUBOW MPUPOIBI
u o0eclieueHUH CYIIECTBOBAHUS ueloBeueckoro obmiectBa. (CoriiacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIPEACNICHbBl OCHOBHBIE (DYHKIIMHM MPOTPAMMBI IO
OMOJI0THY U €€ CTPYKTYpA.

[Iporpamma mo Ouosiornu Aa€T NpPEACTaBICHHE O ILeNsIX, 00 oOmen
CTpaTeTuu OOY4YEeHWs, BOCIUTAHUS W PA3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro mnpenmera «buomorus», omnpezaenser oOs3aTeNbHOE MPEIMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHue Io pas3felaM U TeMawm,
PEKOMEHYEMYI0 TIOCJIEIOBATEIbHOCTh M3Yy4YEeHHUsI Y4eOHOro Marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX U  BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTHUKH
00pa3oBaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIMXCsl.

B nporpamme 1o OWONOrMU TakKe YYHUTHIBAIOTCS TPEOOBAHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM M MPEIMETHBIM pe3yjibTaTaM
oOydyeHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOM
NEeSTEIHbHOCTH/YUEOHBIX JIEUCTBUIM 00YYaIOIMIUXCS MO OCBOCHHUIO COJIEPIKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mno Ouosmormu (10-11 kiaccel, 0a30BbIi  yPOBEHD)
peanu3oBaH MNPUHIUIT MPEEMCTBEHHOCTH B HW3YYE€HHMHM OWOIOTWH, Ojiaroaaps
YyeMy B HEH [MPOCMATPUBAECTCS HAMPABICHHOCTh HA pa3BUTHUE 3HAHMIA,
CBA3aHHBIX C (OPMUPOBAHMEM E€CTECTBEHHO-HAYUYHOTO MHUPOBO33PEHHUS,
IEHHOCTHBIX  OpPUEHTAUM  JMYHOCTH,  DKOJOTUYECKOTO  MBIILICHUS,
MPEICTABICHUN O 370pOBOM oOpasze JKM3HU W OCpeKHBIM OTHOIICHHEM K
OKpyXawuied npupoaHon cpexe. Ilostomy Hapsgy ¢ M3ydYeHUEM
001IeOMOIOTUYECKUX TEOPU, a TaKKe 3HAaHUU O CTPOCHUM >KHBBIX CHUCTEM
pa3HOr0 paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOIIECCOB B
nporpaMme 1o OWOJOTHH yIENEeHO BHUMAHUE HCIIOIH30BAHUIO TIOTYYCHHBIX
3HAaHUU B MOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKIIAIHBIX 33]]a4, B TOM YHCIIE:
npoQUIIaKTUKKA ~ HACJEACTBEHHBIX  3a00jeBaHUM  4YeloBeKa,  MEIMKO-
TE€HETUYECKOTO KOHCYJILTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKHU



1[EJ1€CO00pa3HOr0 TMOBEJECHUS B OKpYXalollled NpUPOJHON cpelie, aHalu3a
BIIMSTHUSI XO3SMCTBEHHOW JIESITETHOCTH YEelIOBEKa HA COCTOSTHUE MPHUPOIHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM. YCWICHHE BHHMAaHMSI K  TNPUKIAJTHON
HampaBleHHOCTH  ydyeOHoro  mpeamera  «buonorus»  HpPOAMKTOBAHO
HEO0OXOIUMOCThIO O0ECIICYEHUST YCIOBUM JIJIsl PEIICHHs] OJTHOM U3 aKTyalbHbIX
3a/lady  IIKOJIBHOTO OHMOJIOTMYECKOro 0o0pa3oBaHUs, KOTOpas MpPeanoJiaraet
dbopmupoBaHre y 00ydJaroumxcs COCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSAM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorust Ha ypoBHE cpenHero o0Iiero oOpa3oBaHUs 3aHUMAET Ba)KHOE
mecto. OHa obecnieunBaeT (GOpMHUPOBAHUE Y OOYYAIOLIMXCS MPEACTABICHHUMN O
HAy4YHOU KapTUHE MUPA, paclIupseT U 0000UIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allMHd M 3BOJIIOLMU, CO3JAET
yCIOBUSI JUISi: TIO3HAHUSA 3aKOHOB JKMBOM MPHUPOJIbI, (PopMUpOBaHUS
(yHKUMOHATBHOM T'PaMOTHOCTH, HABBIKOB 3JI0POBOr0 M Oe3omacHoro obpasa
KHU3HU, HKOJOTMYECKOTO MBIIIICHUS,, IEHHOCTHOTO OTHOIICHHS K JKHUBOH
IPUPOJIE U YETOBEKY.

bonbiioe  3HaueHue  OMONOTHS ~ HMMEET  TaKXkKe JUIsl  pelleHus
BOCIIUTATENbHBIX M PAa3BUBAIOIIMX 3a/ady CpeaHero oomiero oOpa3oBaHUs,
couanu3anuu oOyyaromuxca. M3ydenne OMOIOTHM OOECNEUUBAET YCIOBUS
TUIS (GopMUpOBaHUS  HHTEJUIEKTyaJIbHBIX, KOMMYHUKAIIHOHHBIX |
UH(OPMAIIMOHHBIX ~ HABBIKOB, ACTETUYECKOM  KYJIbTYpbl, CIOCOOCTBYET
UHTETpai OMOJIOTUYECKUX 3HAHUH C MPEACTAaBICHUSIMHU U3 JIPYTHX y4eOHBIX
OpeaIMEeTOB, B YAaCTHOCTH, (QU3MKH, XUMUU u Treorpaduu. HazpaHHble
MOJIOKEHUSI O TMpeAHa3HaueHuu ydeOHoro mnpeamera «buonorus» cocraBuin
OCHOBY JUIsl OIPENEJICHHS TOJAXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €ro
CoJIepKaHusl, MPEJCTABICHHOTO B MPOTpaMMe 10 OUOJIOTHH.

OT160p conepxanust yaeOHnoro npenmera «bronorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPAa3HOrO MOJXOAd, B COOTBETCTBUHU C
KOTOpPBIM OOy4Yaromnifecs: JOHKHBI OCBOUTH 3HAHUSA U YMEHUS, 3HAYUMBIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNpPEACIAIONIUE aJCKBaTHOE TOBEJCHUE
YeJI0BEKa B OKPY Kalollel MPUPOAHON cpejie, BOCTpeOOBaHHbBIE B TOBCEIHEBHOM
KHU3HU U MPAKTHUUECKOH JiesaTenbHOCTH. Oco00oe MEeCTO B ATOU CHCTEME 3HAHUU
3aHUMAIOT  DJIEMEHTHI  COJAEpKaHWsA, KOTOpble CIy>KaT OCHOBOM ISt
dbopMupoBaHUS TPEACTABICHUA O COBPEMEHHOM eCTeCTBEHHO-HAyUYHOU
KapTHHE MHUpPAa U I[IEHHOCTHBIX OPHEHTAIMSIX JIMYHOCTH, CIIOCOOCTBYIOIINX
TYMaHH3aIluK OMOJIOTUYECKOT0 00pa30oBaHUsI.

CrpykTypupoBaHHUe colepkKaHUsi yueOHOro MaTepualia B MPOrpaMMe I0
OMOJIOTMH OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHUS 3HAHUK 00



OTJIMYUTEIILHBIX OCOOCHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3alluu
U DJBOJIIOIMU. B COOTBETCTBMM C ATUM B CTPYKType ydeOHOro Impeamera
«bHOOrNs» BBIAENEHBI CIECAYIOIIME COAEpPKATEIbHbIC JIMHUA: «bHoJIorua kKak
Hayka. MeTopl HaydyHOTO MOo3HaHUM», «KileTka kak OHoJIorHdecKast CHCTEMay,
«Opranm3sMm kKak Owuojornueckas cuctema», «CucremMa W MHOTO0Opasue
OPraHUYECKOTO MHUPa», «DBOJIOLMUSA JKUBOW MPUPOIABD»Y, «IKOCHUCTEMBI H
MPUCYILIHAE UM 3aKOHOMEPHOCTI.

enp m3ydenus ydeOHoro npeamera «buomorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE OOyYarOIMMHUCS 3HAHUAMH O CTPYKTYpPHO-(YyHKIIMOHAIBHOM
OpraHM3allid KUBBIX CHCTEM pPa3HOrO paHra W NPUOOpPETEeHHE YMEHUM
UCIIOIb30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX JEUCTBUUA B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3IMUYHBIX )KU3HEHHBIX ITPOOIIEM.

JocTmwxkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTICUMBACTCS PEIICHUEM CIEAYIONIUX 3a/1a4:

OCBOEHHE 00YUYaIOIIMMUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPUSX,
VUYCHMSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUMNOTE3aX, MNpaBWiIax, CIIy>Kallux
OCHOBOM 7151 (POpMHUPOBAHUS MIPEACTABICHUN O €CTECTBEHHO-HAYUYHON KapTHUHE
MHpa, O METOJaX HAyYHOIO TIO3HAHMS, CTPOCHHHM, MHOr0OOpa3uu W
OCOOCHHOCTSIX J>KMBBIX CHUCTEM Pa3HOTO YPOBHS OPraHU3AIMM, BBIJAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTUH;

dbopmupoBaHue y 0Oy4arOmUXCs MO3HABATEIbHBIX, HHTEIUICKTyaIbHbBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MpOIECCe aHaiu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIOB, UJEH U MOJXOJ0B K M3YYEHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alliu;

CTAHOBJICHHE Yy OOyYarIMxcs OOIIell KyJIbTyphl, (YHKIIMOHAILHOMN
rPAaMOTHOCTH, pa3BUTHE YMEHUU OOBACHATH M  OIECHUBATh  SIBJICHUS
OKPYXAaIOIIEro MUpa >KUBOM NPUPOABI HA OCHOBAHWUM 3HAHUW W OIBITA,
MOJTYYEHHBIX TIPH U3YUCHUN OHMOJIOTHH;

dbopmupoBaHue y OOydYalOmMUXCS YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOM NEATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCITUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOJMMOCTH OEpEeXHOTO OTHOIICHHS K HEH, COOII0eHUs
ATUYECKUX HOPM MPH MPOBEJCHUN OUOJIOTUUECKUX UCCIIeI0BaHUM;

OCO3HAHME I[IEHHOCTU OMOJIOTMYECKUX 3HAHUW JUIsl TOBBIIICHUS YPOBHS
AKOJIOTHUYECKOM KYIbTYPHI, JJIsi (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IPUMEHEHHUE TTPUOOPETEHHBIX 3HAHWNM M YMEHUW B TTOBCEIHEBHOM KU3HU
JUT OLCHKHU ITOCIJIEICTBUM CBOEU JESATEIBHOCTH IO OTHOILIEHHUIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHHUE M  COOJIIOJIEHHE MEp
npoUIaKTUKU 3a00JIeBaHUM.

B cucreme cpemgnero oOiero obpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTEIIbHBIM yY€OHBIM TIPEIMETOM, BXOJIAIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUHbIE TPEIMETHI.

Jns  w3ydeHuss Ouosiornd Ha ©0a30BOM YPOBHE CPEIHEr0 OOIIero
obOpazoBaHus oTtBoauTCS 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henenio), B
11 knacce — 34 yaca (1 yac B HezeNIO).



COJEPXAHME OBYUYEHUA
10 KITIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHHU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JPYIMMH €CTECTBEHHBIMM HayKamH, ¢uiocoduen, ITHUKOH, 3CTETUKOU WU
npaBoM. Posib Ouosioruu B (OpMUPOBAaHUM COBPEMEHHOW HAy4YHOU KApTHUHBI
mupa. Cucrtema OMOJOTMYECKHUX HAYK.

Meronpl TIO3HAHUS KUBOM MpUPOAbl (HAOIIOJAEHUE, DSKCIEPUMEHT,
omnucaHue, HW3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTAaTUCTUYECKAs
00paboTKa TaHHBIX).

JdemoncTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mengens, H. K. Konbuos, /Ix. Yorcon u O.
Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOW TTPUPOIBI».

JlabopaTopHble U NpaKkTHYecKne padoThbl:

[Tpaktuueckas padora Ne 1. «lcnonb3oBaHue pa3IMYHBIX METOAOB MPHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKuBble cuctembl (OMOCHCTEMBI) KaKk TpPEIMET H3YyYCHHsS] OHOJIOTHH.
OTnuume KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpolictBa OuocucteM M WX pazHooOpaszue. YPOBHU OpraHHU3aluu
OMOCHCTEM:  MOJIEKYJAPHBIM, KIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBINH,
MOMYJISALIMOHHO-BUIOBOM, DKOCHUCTEMHBIN (OHOTeOIEHOTHYCCKHI),
ounochepHsbIil.

JdeMoHcTpanuu:

Tabmuiet u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHHU
OpraHu3alyy >KUBOU MPUPOJIBDY.

O6opynoBanue: moaenb moJiekybl JIHK.

Tema 3. XumMmnuyeckuii COCTAB U CTPOEHUE KJIETKH.

XUMHYECKAN COCTaB KJIETKA. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. Bojia 1 MUHEpanbHbIE BEMIECTBA.

OyHKIMHA BOABI M MHMHEpaJbHBIX BellecTB B Kierke. [lomnep:kanue
OCMOTHYECKOTo OanaHca.

benku. CoctaB u crpoeHue 6eIKOB. AMUHOKUCIOTHl — MOHOMEPHI OEJIKOB.
He3zamennmple M 3aMEHMMBIE AMHUHOKHCIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYpHI OEIKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEpTUYHAS CTPYKTypa). XUMHUYECKHUE CBOWcTBa OenkoB. buonmornueckue
GbyHKUIMUU OENKOB.

@depmeHThl — Ouonoruueckue Katanuzatopsl. CrTpoenue ¢depMeHTa:
aKTUBHBIA TEHTP, cyOcTpatHas crnenupuyHoctb. Kodepmentsl. Butamunsbl.
OTnuuus GepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

YrneBoawl: MoOHOcaxapuabl (TJHOKO3a, pubo3a U Je30Kcupudo3a),
aucaxapujpl  (caxaposa, JIAKTO03a) W IoJiMcaxapujibl (Kpaxmani, TJIMKOIeEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH yTIIEBOIOB.

Jlunuapl: TpuriMuepuasl, QGoconunuasl, crepouabl. [uapoduIbHO-
ruapodoOHbie cBoiicTBa. buonorndeckne QyHkuuu aunuaoB. CpaBHEHHE
YTJIE€BOAOB, OEIKOB U JIMIHIOB KAK UCTOYHUKOB SHEPIHH.

Hyxneunnoseie xucnorsl: JHK wu PHK. Hyxineornasl — MOHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u dynkumu
PHK. Buast PHK. AT®: ctpoenue u pyHKIHH.

Hwuronorns — Hayka o kierke. KierouHas teopuss — mnpumep
B3aMMOJICUCTBHS e U (DAKTOB B HAYYHOM TO3HAHUU. METOIbl M3yUYeHUS
KJIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmye NpU3HAKK KIIETOK:
3aMKHYTas HapyxHasi meMOpana, mosekyJibl JJHK kxak reneruueckuii anmapar,
CUCTEMa CHHTE3a OerKa.

Tunel KIETOK: 3yKapuOTHYecKas M Mpokapuoruyeckas. OcobGeHHOCTH
CTpOeHHUs IpokapuoTudeckoil kinerku. Kierounas crenka Oakrepuit. CTpoeHue
3YKaApUOTUYECKON KIETKU. OCHOBHBIE OTJIIMYMUS PACTUTEIBHOM, XKUBOTHOM H
IpUOHON KIIETKU.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KIIETOYHAsA CTEHKA, TITMKOKAIHKC,
ux @Qyukouu. I[lnasmatudeckas MemOpaHa, €€ CBOWCTBA U (DYHKIIMH.
[uronnasma u e€ opranouasl. OgHOoMeMOpaHHble opraHoubl kietku: JIIC,
anmapat [onbmxku, Ju30coMbl. [loyaBTOHOMHBIE OPraHOWIBl  KIIETKHU:
MUTOXOHJAPUH, TUIacTUABL. [IponcxoxkaeHne MUTOXOHIApPUN M TacTui. Buasl
mwiactua. HemeMOpanHble opraHOMJIbI KJIETKU: pUOOCOMBI, KIETOYHBIA LEHTD,
LHEHTPUOJIH, PECHUYKH, KTI'YTUKU. DYHKIIMU OPraHOUAO0B KJIETKHU. BKiltoueHusl.

SAnpo — perynstopHbIil IeHTp kieTku. CTpoeHue sapa: sijaepHas 00004Ka,
KapHOoIlJIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoncTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.



Huarpammer:  «PacnpeneneHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuiel u cxemsl: «llepuonnueckas TabauIa XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoOJeKynbl BOAbDY, «buocuHTe3 Oenkay, «CTpoeHHUE MOJIEKYJIbI
oenka», «Ctpoenue depmentay, «Hyknennossie kucnorsl. JTHK», «Ctpoenue
Mosiekysibl  AT®», «CTpoeHHe >yKapuOTUUECKOM KiIeTKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKONW KIETKW», «CTpoeHHe sapa KIETKW», «YTIEBOJbI»,
«JInnuae.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYIOBaHUE ISl MPOBEICHUS
HAOMIOJICHUM, W3MEPEHUN, PKCIEPUMEHTOB, MUKpOIpeEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHble U NpakTHYeCKHe padoThl:

JlaGopatopuass pabora Ne 1. «/3yueHue KaTaaUTUYECKOW AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WM KaTalasbl)y.

Jlabopatopuasi pabota Ne 2. «M3yueHue CTpoeHUS KIETOK PACTCHHIA,
KUBOTHBIX M OAKTEPHl 1OJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OIIMCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, WK METa00IM3M. ACCUMILIAIHS (TUTACTUYECKH OOMEH)
U JUCCUMWISAIMS (PHEPreTUYeCKuil 0OMEH) — JABE CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHUs! BEIECTB M DHEPrUU B NMOHUMAaHUU
MeTaboau3ma.

Tumer oOMeHa BemecTB: aBTOTPOHBIN U rerepoTpodHbIi. Ponb
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunte3. CBeroBass M TeMHOBas ¢a3bl (¢oTtocuHTe3a. Peakuuun
dbotocunTeza. OddexTuBHOCTH (PoTocuHTE3a. 3HaueHwe (OoTocUHTE3a s
KU3HM Ha 3emiie. BiusHue ycnoBuil cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €r0 NIPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpYyIolre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
JUIS J)KA3HHU Ha 3eMiie.

DHepreTrueckuii 0OMeH B KJIeTKe. PaciienieHue BeIecTB, BhIICICHUE U
AKKyMYJUPOBAHHE DHEPrUM B KIETKE. OTambl HHEPreTUYEecKOro oOMeHa.
['mukonu3. bpoxkenue u ero Buibl. KuciopogHoe OKUCIEHUE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
DHEPTeTHYECKOI0 OOMEHA.

Peakuum wmatpuuHoro cuHte3a. I'eHermueckas wuHbopmanus u JHK.
Peanuzanusi renetnyeckoil mHbopmaluu B KieTke. ['eHeTUuecKuil Koa U ero



cBoiictBa. TpaHckpumiusas — wMarpuunbii cunte3 PHK. Tpancnauus —
onocuHTe3 Oenka. Otanbl TpaHchasauuu. KomupoBanwe amuHOKUCIOT. Posb
pubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpyChl. McTtopus oTkpsiTus Bupycos (/1.
N. Hpanosckuit). OCOOEHHOCTH CTPOEHUS W KM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHuil, >KUBOTHBIX W 4YEJIOBEKA, BBI3bIBAEMbIC
BUpycamu. Bupyc nmmyHoaepuuura yenoseka (BUUY) — Bo3doyaurens CIIM/la.
OOpatHast ~ TpaHCKpUMIIMS, peBepraza u  wuHTErpasa. lIpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konpnos, /. Y. UBanosckuit, K. A. Tumupsses.

Tabmuier 1 cxembl: « Turbl muTanusy, «Metadonuzmy», « MUTOXOHIPHUSY,
«HepreTuyeckuii oOMeny», «Xioporuiact», «Potocuntes», «Ctpoerue [JHK»,
«Ctpoenue u (¢yHKIHMOHHpOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTnueckuit
ko, «Bupyce», «bakrepuodarn», «CTpoeHHE M KU3HEHHBIM LIUKJI BUpYCa
CII1/a, 6axtepuodara», «Permxkarus JJHK.

OG6opynoBaHue: MOeJIN-alIlJInKalu1 «Y1BoeHHE JAHK Hu
TpaHcKpunius», «buocunres 6enka», «CTpoeHue KIETKN», MOJEIb CTPYKTYPHI
JIHK.

Tema S. PasMHOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslif 1MKII, WM KU3HEHHBIM MUK KieTku. MHTepdaza u MHUTO3.
[Iporecchl, npoTtekatomue B uHTepdaze. Permnmukanus — peakiys MaTpU4IHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HAOOp — KapUOTHII.
JIMTUTONHBIA U TAarUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMaTHJIbI.
[{utonornuyeckue OCHOBbI Pa3MHOXKEHUS W HWHIWBUAYAIBHOTO Pa3BUTHUS
OPraHUu3MOB.

[enenne knetku — muto3. Ctaguu murto3sa. [Ipoueccel, npoucxoadime Ha
Pa3HBIX CTAUSX MUTO3a. BUOJIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemas rubenb KJIETKUA — aromnTo3.

dopMbl pa3MHOXKEHHMS OpPraHM3MOB: Oecrojoe U TMojoBoe. Bujs
OecroJioro  pa3MHOXKEHHS:  JIJICHHE HaJBOE, I[OYKOBAaHUE OJIHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BET€TAaTUBHOE Pa3sMHOXKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHHUE JIJIS1 CEJIEKIIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOIO0TO.

Meiio3. Crannu meno3sa. [Iponeccsl, nmpoucxoasmue Ha CTanusIX MENHo03a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HaYeHUE MeK03a.



'ametorenes — mpoiiecc o0Opa3oBaHUs TOJIOBBIX KIETOK Y >KMBOTHBIX.
[TosioBbIE K€NE3bl: CEMEHHUKH U sIMYHUKU. OOpa3oBaHKUE U pa3BUTUE TOJOBBIX
KJIETOK — raMeT (CrepMaTo30M], SHIEKIETKAa) — CIEpPMAaTOreHEe3 M OBOIEHE3.
Oco0eHHOCTH CTpOEHHS SHULEKIETOK U crepMaTo3ouoB. OIuiog0TBOpEHUE.
[TapTeHorenes.

WupuBuayansHoe pa3Butue (OHTOreHe3). OMOpPHOHAIBHOE pPa3BUTHE
(3MmOpuorenes). Otanbl 3MOPUOHAIBHOIO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpysnus, opranorenes. [locramGpuonansHoe pazpurue. Tumbl
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsIMOE, HeNpsAMoe (JTMYMHOYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YpOJICTBa.

Poct n pa3zButue pacteHuil. OHTOreHe3 UBETKOBOI'O PACTEHHS: CTPOEHHUE
CEMEHHM, CTaINU PA3BUTHSI.

JdeMoHcTpanuu:

Tabmuupl 1 cxembl: «@DOpMBbI pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHuin», «BererartuBHOe pa3sMHOXEHHE
pacteHui», «Jlenenue kierku Oaktepuii», «CTpOeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kierounblid ukin», «Permukanus JJHK», «Mutos»,
«Menosy, «IIpsmoe u HenpsMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKONUTAIOIINX
U 4eJI0BeKa», « OCHOBHBIE CTAUU OHTOI'€HE3A».

O6opynoBanue:  MHUKPOCKOI,  MHKporpenaparbl  «CriepMaTo30ubl
MJIEKONIMTAIOWEro», <« JSlilekneTka miekonuramomero», «Kapuoknnes B
KJIETKaX KOPEIIKa JIyKa», MATHUTHAS MOJENb-aNIUIMKAIU «/leJeHre KIETKn,
monens JIHK, moaens MetadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTHYeCKHe padoThI:

Jlabopatopnas padota Ne 3. «HabGmroneHue MuTO3a B KJIETKaX KOHUMKA
KOpEIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHast padora Ne 4. «M3ydeHune CTpOCHHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenver u 3amaum reHetuku. Mceropus paszButus reHeTHKd. Poib
UTOJIOTUN ¥ 3MOPHOJIOTUM B CTAaHOBJIEHUHM TE€HETUKU. Bkian poccuiickux u
3apyOeXHBIX  Y4YEHBIX B  pa3BUTHE TIEHETUKU. MeTonbl  TeHETUKH
(ruOpUI0JIOTHYECKHUM,  IIUTOTEHETUYECKUH,  MOJIEKYJIIPHO-T€HETUYECKUIN).
OCHOBHBIE TEHETUYECKHE NOHATHA. | 'eHeTUYECKass CUMBOJIMKA, UCIIOIb3yEeMasi B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBAHUSl  IMPU3HAKOB, yCTaHOBJEHHblE [
Mennenem. MonoruOpuaHoe CKpeluBaHue. 3aKOH eauHOo0Opa3usi TUOpUIOB



MepBOro TMOKOJIeHWs. IIpaBuio JOMHHUPOBAaHMS. 3aKOH paCIlETUICHUS
npu3HakoB. ['unoresa yuctorel ramet. [10IHOE M HEMOTHOE IOMUHUPOBAHUE.

Jurubpunnoe cKpelmuBaHue. 3aKOH HE3aBUCHUMOTO  HacleJI0BaHUs
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMSL.
AHanu3upyroliee CKpEIIMBAaHUE. Hcnons3oBanue aAHAJIU3UPYIOIIETO
CKpEILUBAHUS JIJIs1 ONIPEICIICHHS TEHOTHUIA OCOOU.

CuemieHHoe HacienoBaHwe npu3HakoB. Pabora T. Moprana mno
CLCIUICHHOMY HAcJEJOBaHUIO Te€HOB. HapymieHune cueruieHuss TIeHOB B
pe3ysibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHS HACIIEACTBEHHOCTH. [ eHeTuYecKue KapThl.

I'enetnka nona. XpoMOCOMHOE OnpeAeeHrne noia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBIL. ['OoMOraMeTHele W reTeporameTrHbie Oopranusmbl. HacnepgoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3MEeHYMBOCTb. Bupp M3MEHUYHMBOCTH: HEHACJIEACTBEHHA "
HaclieACTBeHHasA. Poimb cpenbl B HEHACHEACTBEHHOW  HM3MEHYMBOCTH.
XapakTtepuctuka MOIU(PUKANMOHHON W3MEHUYMBOCTU. BapuanuwoHHBIN psag u
BapualioHHasi KpuBas. Hopma peakuuu npusHaka. KonumdyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOAMMUKAIIMOHHON
V3MEHUYHMBOCTH.

HacnencrtBenHnasi, wim reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHAaTHBHAS
W3MEHYMBOCTb. Melo3 W TI0JIOBOM TIPOIlECC — OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTU. MyTanroHHass u3MeH4YuBOCTh. Kiaccudukamms MyTanuid:
FE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ NPUYUHBI MyTalHi.
MyTtarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEACTBEHHOMU
n3MeHunBoctu H. M. BaBunoga.

BHesanepHast HaCcI€ACTBEHHOCTh U U3MEHYHUBOCTD.

I'enetuka uvenoBeka. Kapuorun uvenmoBexka. OCHOBHBIE METOJIbI T€HETUKH
4eJI0BEKA: reHeaJ0rn4eCKum, OJIM3HEIIOBBIH, LIUTOTEHETUYECKUM,
OMOXMMHYECKUM, MOJIEKYJIIpHO-TeHeTnYecknii. COBpeMEeHHOE OIpe/eeHre
TE€HOTHUIA: MOJJHOTEHOMHOE CEKBEHUPOBAHNE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
noMompio IIIP-ananmu3a. HacnencTtBeHHble 3a00jeBaHUS YeIOBEKA: T'€HHbBIC
007e3HU, O0JIE3HN C HACIIEICTBEHHON MPEIpacioioKeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckue M TeHepaTuBHble MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHuMnIB 370poBOro0 00pasa KU3HU, TMATHOCTUKHU, MPO(UIAKTUKYI U JICUCHUS
TreHEeTUYECKUX OoJie3Hel. MeuKo-reHeTuueCKOe KOHCYJIbTUPOBAaHKE. 3HAUCHHE
MEIMIMHCKOM TE€HETUKM B MPEAOTBPALICHUU U JICYEHUH TE€HETHUYECKHUX
3a00J1€BaHUH YeJIOBEKA.

JdeMoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTHOPUIHOE  CKpEIlUBAaHUE U  €ro
IUTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS W €ro IUTOreHEeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI Tamer», «JluruOpuaHoe CKpenuBaHue,
«llutonornyeckue  OCHOBBI ~ JUTHOPUIAHOTO  CKpelluBaHus», «Meio3y,
«B3aumoznencTBue ajueNbHBIX TE€HOB», «l'e€HeTHYecKue KapTbl pPaCTECHH,
KUBOTHBIX U 4eloBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH HacCleJOBaHUS,
CUEIUIEHHOrO0 ¢ Tmojom», «KapuoTumbl 4YenoBeka M IKUBOTHBIX», «Buabl
U3MEHUYMBOCTIY, «MoaudukanmoHHas u3MeHYUBOCThY», «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

O6opymoBanue: Moaenu-anIuMKauu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «duruOpumHoe ckpenuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIl U MUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teua), repdbapuil «I'opox moceBHONY.

JlabopaTopHble U NpakTH4ecKue padoThbl:

JlabopatopHasi padota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIIPEIapaTax».

Jlabopatopnass  pabora Ne 6. «M3yuenne MoauduUKaMOHHON
VM3MEHUYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsiJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHasi pabota Ne 7. « AHanu3 MyTanuil y A1po30¢uiisl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[IpakTuueckass padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Ceniekniusi opranu3mon. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa U MPOLECC. 3apOKACHUE CEIEKIUU U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 UEHTpax MPOUCXOXKACHUS M MHOTrooOpaszus
KYJbTYPHBIX pacTeHuil. LIeHTpbI MPOUCXOKIECHUS JOMAIIHUX KUBOTHBIX. COpT,
opoJ1a, IITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccoBbI U UHIMBUIyAIbHBIA OTOOPHI
B CEJEKIMU PACTEHUN W KUBOTHBIX. OIIEHKA 3KCTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuauHT. Unctas nunaust. CKpenyBaHUE YUCTBIX JIMHHM.
I'ereposuc, nnu rubpunnas cuna. HepoacTBeHHOE CKpelIMBaHUE — Ay TOPUIUHT.
Otpanénnas rubpuauzanus W e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M
MOJYy4YEHUE MNOJUIUIONAOB. JIOCTMKEHUSI CENEKIUMU PACTEHUW, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonorust Kak oTpaciib IPOU3BOACTBA. ['€HHAss MHXKEHEpUs. IJTallbl
co3ganusi pexkomOunantHo JIHK u TpaHcreHHsix opranu3zmoB. Kierounas



unxkeHepus. Kiierounsle  KynbTypbl. MEHKpPOKIOHAJIBHOE  PAa3MHOXKECHHE
pactennil. KilOHMpOBaHHME BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX
OpraHu3MOB. OJKOJOrmdyeckue u stuyeckue npoodsnemsl. MO — renermyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanumu:

[Toptpers: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmumpl 1 cxembl: KapTta «LIeHTpBl MPOUCXOXKIEHUS M MHOT00Opa3us
KyJIbTYpHBIX pacTeHui», «llopombl nmomMamHuX KUBOTHBIX», «CopTta
KyJIbTYPHBIX pacTeHuil», «OtmanénHas rubpunuzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomumaonausy», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJbTypbl W KIOHUpOBaHuE», «KOHCTpyupoBaHME U INIEPEHOC TIEHOB,
XpPOMOCOM).

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHu, repdapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlabopaTopHble U NpakTH4ecKue padoThbl:

Okckypeust «OCHOBHBIE METOJBI M JIOCTHXKEHHUS CEJIEKLIMU PACTEHHU H
KUBOTHBIX  (Ha  CEJIGKUMOHHYIO  CTaHUHMIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENbHBI yYacCTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIHOHHAS 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHS HBOJIIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS
Teopusi U e€ MecTo B OuoJjioruu. BiusiHue 3BONIOIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOrMH U APYTUX HAYK.

CeupnerenscTBa 3BOMOLMM. llaneoHTOIOrMUECKHE: MOCIENOBATENBHOCTD
NOSIBJIGHUSI BUJOB B TMAJCOHTOJOTHYECKOW JIETONMHUCH, IMEpPEeXOaHble (OPMBIL.
buoreorpadguueckue: cxonctBo W paznuune (GayH U (HIop MaTEpUKOB U
OCTpPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA M Pa3iuyusl SMOPHOHOB pa3HBIX BHUJIOB
03BOHOYHBIX. CpaBHUTEIBbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTHYHBIE,
pYJIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METaOOJIMYECKUX IyTeHl y Bcex
OpraHU3MOB.

OpomounonHas Teopus Y. JlapBuHa. Ilpennoceuiku BO3HMKHOBEHUS
JnapBUHU3Ma. J[BHIKYIIME CHJIBI 3BOJIOLMU BUAOB 1o [lapBuHy (M30bITOYHOE



pa3MHOXXEHUE  IIpH OTPaHUYEHHOCTH  PECYPCOB, HeolpeieaEHHAs
M3MEHUYMBOCTb, OOpH0a 3a CyIlIeCTBOBaHUE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Bosonuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUN.

JBrokymiue cuibl ((pakTopbl) BOIIOLUH BUA0B B IpUpoae. MyTalnoHHbIN
npolecc 1 KoOMOMHATUBHAs U3MEHYUBOCTh. [lomynsiiiMOHHbBIE BOJIHBI U Apend
reHoB. M30541us 1 MUrpanusl.

EctecTBenHnbii oTOOp — HampaBisironuii gakrtop sBomoruu. Dopmbl
€CTECTBEHHOr'0 0TOOpAa.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojrouuu. [Ipumepsl
IPUCHOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U HIXOAAATTALIIH.

Bun wu BupooOpazoBanme. Kpurepuum Buma. OcHOBHBIE (OPMBI
BUJI000pa30BaHus: reorpauyeckoe, IKOJIOrHIECKOe.

MaxkposBomonusi. dDopmbl  3BONMIONMU:  (UTETUYECKAs, AUBEPreHTHAas,
KOHBEpIreHTHasl, napasuiesbHas. HeoOpaTuMoCTh 3BOTIOIUY.

[Ipoucxoxnenue OT HECTIEHIHAIU3UPOBAHHBIX IIPEJIKOB.
[Iporpeccupyromas cnennanu3anys. ATanTUBHAS paIAALIUS.
JdeMoHcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmunbsl u  cxeMmbl: «Pa3BuTue OpraHMYEecKOro Mupa Ha 3emiie»,
«3apOobIllK MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «PopMbl O0pHOBI 32
cymectBoBanue», «EctecTtBeHHbIl  oTOOpP», «MHOroo0pasue  CcOpTOB
pacTeHui», «MHoroob6pazue IIOpPOJI JKUBOTHBIX), «Tonmynsunmny,
«MyTanmoHHas U3MEHUYUBOCTBY, «ApomMopdo3bl», «Mnnoanantanum», «O0mas
nereHepauus», «JBrwkymme cuiabsl 3Boironum», «Kapra-cxema Mapuipyta
Iy TELIECTBUS 4. JapBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobnenHocts opranusmMoBy», «Il'eorpaduueckoe BHIOO0Opa3OBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Kojutekuus «lIpuMephl 3alIUTHBIX MPUCIIOCOOIEHUH Yy
AKHUBOTHBIX», MOJie]b «OCHOBHbIE HAlPaBJIEHUS IBOIOLMN», 00BEMHAS MOJEIH
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadguueckas kapra Mwupa, KojuleKuus «DopMbl COXpPaHHOCTU
VCKOMAEMBIX JKMBOTHBIX M pAacTeHUN», Mojuenb ammukanusa «llepexpécr
XpOMOCOM», BIaxHble npenaparel «Passutne Hacekomoro», «Passurue
JSTYIIKW», MUKporipenapart «/Ipo3odpuna» (Hopma, MyTaruu popMbl KPbUIBEB U
OKpAacKu Tena).



JlaGopaTopHblie 1 NpakTHYeCKHe padoThI:

JlaGopartopnas pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlaGopartopHas paborta Ne 2. «Onmcanue MPUCIIOCOOICHHOCTH OpraHHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHHEe M pa3BUTHE )KU3HHU Ha 3emie.

JloHayuyHbBIE TPEACTABICHUA O 3apOXKACHUU XU3HU. HayuHble rumores3bl
BO3HUKHOBEHUS >KM3HU Ha 3emiie: aOuOTeHe3 W MaHCIepMus. XUMHUYecKas
IBOIIOIUSI. AOMOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHUX.
OKCIIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomtounu. HavanbHbie
stanel Ouonornueckoil spomouuu. I['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKIETKHU. [IepBhie KIETKH U UX
sBotOLMS. DOPMHUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PasBurtre xu3HU Ha 3emiie 1o pam u nepuonam. Karapxei. Apxenckas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ nepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITyPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3o30KcKas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass 3pa W €€ Tmepuoibl: NaJCOre€HOBbIA, HEOTE€HOBBIN,
AHTPOIOTECHOBBIM.

XapaKkTepuCTUKa KJIMMAaTa U T€0JOTHYeCKUX mpoieccoB. OCHOBHbBIE 3TaIlbl
HBOJIIOIIUU PACTUTEIBHOTO W KMBOTHOTO MHUpPAa. ApoMopdo3bl y pacTeHU u
KUBOTHBIX. [losiBNIeHHE, paclBET U BEIMUPAHUE TPYMI )KMBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOoro Mupa Kak OTPaK€HHE 3BOMOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIbl OPraHU3MOB.

DOBONIIOIMA ~ 4YeJNOBEKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
NPEACTABICHUA O  MPOUCXOXKACHUM  4YelloBeKa.  MeTtonpl  M3y4yeHus
anTporniorenesa. (CxoxcrBa M pa3iauyus  4YEJIOBEKAa W HKMBOTHBIX.
CucreMaTnyecKoe MoJI0KEHUE YeIIOBEKa.

JBwxymue  cunbl  (dakTopel)  aHTpomoreHeza.  HacnenctBennas
U3MEHUMBOCTh M €CTECTBEHHbI 0TOOp. OOmecTBeHHbId 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYIUU TPYAA, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBU JBOJIIOLUHM YEJIOBEKA: aBCTPAIONHUTEKH,
YemoBek ymenbiid, YenoBek mnpAMOXOIAIInd, YenoBEeK HEaHIACPTAIbCKUM,
YemoBek pasyMHbIi. Haxoaku MCKOMIaeMbIX OCTAaTKOB, BPEMsS CYLIECTBOBAHMS,
00J1aCTh pacnpoCTpaHEHHsI, 00BEM IOJIOBHOIO MO3ra, 00pa3 *U3HH, OpYIusl.

UYenoBeueckne packl. OCHOBHBIE OOJBINHE pachl: €BPOIEOUIHAS
(eBpaszmiickasi), HErpo-aBCTpaJioOMAHAsl (PKBATOpUAIbHAs), MOHTOJOUIHAS
(a3maTcko-amepukaHckas). YepTel NPUCIOCOONIEHHOCTH  MpeACTaBUTENEH



YEJIOBEUYECKUX Pac K YCJIOBUSM CYILECTBOBaHUA. EMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpetsi: ®@. Pean, JI. [lactep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBeHne COIHEYHOM CHUCTEMBI», «Pa3Butue
opraHuueckoro wmupay», «PactutenpHas kieTtka», «KUBOTHas KIETKay,
«ITpokapuoruueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKAa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHMUECKUX HAXOJOK IPEIKOB
COBPEMEHHOI0 YEJOBEKay, «/lpeBHenme oam», «pesane moam», «llepsbie
COBpPEMEHHBIE JIIOIN», «HenoBeueCKre pacoh».

O6opynoBanue: Mymspku  «[Ipoucxoxknenue  denmoBeka»  (OrOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTallblla, KPOMaHbOHIIA), CICHKH WIH
M300paXKeHUsT KaMEHHBIX OpyJIui MEepBOOBITHOIO 4YEJIOBEKa (KaMHH-YOMIIEPHI,
pyOmma, ckpebiia), TreoXpoHOJOrHYecKkas Tabmuia, Kouiekuus «DopMbl
COXpPaHHOCTH MCKOIMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHe padoThl:

[IpakTuueckas padora Ne 1. «3yueHue nckonaeMbIX OCTaTKOB pPacTEHUM
Y KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcHsi « DBOJIOLMS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBeIUECKU My3eil).

Tema 3. Opranusmsl ¥ OKpy>Kamoas cpeaa.

DKOJIOTUS Kak Hayka. 3aJadyd ¢ pa3feibl  3KOJOruu. MeTojibl
HKOJIOTUYECKUX UCCIEAOBAHUN. JKOJIOTHUECKOE MUPOBO33PEHNE COBPEMEHHOIO
YEJI0BEKa.

Cpenbl oOUTaHUs OpraHU3MOB: BOJIHASI, HA3EMHO-BO3/yIIIHAs, TOUYBEHHAs,
BHYTPUOPTaHU3MEHHAsI.

Oxonoruueckue ¢akropsl. Kiaccudukanus 3K0I0rHUecKUX (PaKkTOpOB:
a0MOTUYECKUE, OMOTMYECKUE W aHTPOIOreHHbIe. J[eiCTBHE HKOJIOTHYECKHUX
(aKTOpOB Ha OPraHU3MBI.

AOuoTHYecKue (haKTOpHI: CBET, TeMIeparypa, BJI&KHOCTb.
®oronepuoausm. [lpucrnocoOnaeHuss OpraHu3MOB K JEUCTBUIO aOMOTHYECKHUX
dbakTopoB. buosornyeckue puTMBI.

buotnueckue  ¢gakrtopsl. Buasl  OMOTHMYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMo3 u ero Qopwmel. [lapasutusm,
KOoTepalus, MyTyajau3M, KOMMEHCaIN3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).



AMeHcanmu3M, HeWTpanu3M. 3HadeHUE OWMOTHYECKUX B3aUMOJCUCTBUM IS
CYILIECTBOBAHMS OPIAaHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU monyyauud. OCHOBHBIE ITOKa3aTelu
NOMYJISIUMN: YUCIEHHOCTh, IUIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTH, IPHUPOCT,
Murpanus. J{nHaMuka 4YucIeHHOCTH MOIMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Hoptpetsr: A. I'ymb6oabar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubr u cxembl: kapta «[Ipupoausie 30Hb1 3emumy, «Cpeapl oOuTaHus
opranuzmoBy, «®Portonepuonuzmy, «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NMOMYJIAUUU UHDPY30puu-Ty Penbkny, «Iumiesbie nenm».

JlabopaTopHbIe M IpaKkTHYecKue padoTbl:

Jlabopatopnas pabota Ne 3. «Mopdomorunueckre 0COOCHHOCTH PACTCHUMA
U3 Pa3HBIX MECT OOUTaHUS.

JlaGopatopuass pabora Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa».

[Ipaktuueckass padora Ne 2. «[loacuér TUIOTHOCTH MOMYJAIMA Pa3HbBIX
BUJIOB PACTCHUI.

Tema 4. Coo01mecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CoobmiecTtBO opranu3mMoB — 0uoreH03. CTPYKTypbl OMOLIEHO3a: BUIOBAs,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBsi3u B
OHOLIEHO3E.

Dkosoruueckre cucrembl (dkocuctemsbl). llonstne 00 skocucteme Hu
ounoreoneHoze. MOyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopor BemecTB M NOTOK JSHEPIHMM B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHHU dKOcucTeMBI. [TumeBsie nienu u
cetd. OCHOBHBIE TIOKa3aTelld HJKOCHCTEMbI: OuoMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMUJIbI: MPOAYKIMU, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOpEryJsiuus, pa3putue. CyKueccusl.

[Ipupogubie sKOCHMCTEMBI. ODKOCHUCTEMBI O03Ep W peK. IKocucTema
XBOMHOTO WM HIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akTop ycToiunBoctu 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, COCTaB U CTPyKTypa
ounochepnl. XKuBoe BemectBo u ero Gyukmuu. OcoOeHHOCTH Ouochepsl Kak
r100anbHON 3KOoCHCTeMBbl. J[MHaMHueckoe paBHOBecHME M oOpaTHas CBS3b B
ouocdepe.



KpyroBopotsl BemectB U OHOr€OXMMHUYECKHE LHUKIBI  AJIEMEHTOB
(yrnepopa, azora). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3eMiau. AHTPONOIrE€HHbIE HM3MEHEHHUS B
ounocdepe. ['mobanpHbBIE SKOIOTHUECKHE MPOOIEMBI.

CocyuiecTBoBaHUE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHue
Ouopa3zHooOpa3usi Kak  OCHOBa  ycToWumBocTH  Ouocdepsl. OcHoBa
pPalMOHAIIBHOIO YMPAaBJIEHUS HTPUPOAHBIMU PECYpCaMU M UX HCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH B OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabmuupl u cxemsl: «IIumeBble nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnrpie coobmectBay, «llenmn mutanusy, «IKOIOTHUECKasT MHUPAMUTIAY,
«buochepa u uyenoBek», «IKOCHUCTEMA UIMPOKOJIUCTBEHHOTO  Jiecay,
«JKocucTemMa XBOWHOTO Jiecay, «bHOLEHO3 BOAOEMA», «ATPOIECHO3Y,
«IIpumepHBIE aHTPONOTEHHBIE BO3ACHUCTBHUS Ha IpUpoay», «Baxueinmue
VMCTOYHUKH 3arpsi3HEHUsI BO3JyXa W T'PYHTOBBIX Boa», «IlouBa — BakHelmias
coctapisitoniasi  Ouocdepbn», «DakTopbl nerpaganuud MmouBy», «llapHUKOBBIA
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsizHeHHUs Ounocdepnr», «OOmmas
CTpykTypa Ouochepo», «Pacnpoctpanenue xxu3Hu B omocdepe», «O30HOBBIM
aKkpaH 6uochepr», «kKpyroBopot yriepona B 6uochepe», «KpyroBopor azora B
IPUPOJIEN.

O0GopynoBanue: MoJieb-anTIuKamus « Tunuanbie OMOLIEHO3BDY, repoapuit
«PacturenbHble  coolmiecTBay, KoJulekuuu — «buonenos3», «Bpeaurenu
BOKHEUIITUX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJJIEKIIUH
pacTeHHl U KUBOTHBIX, IPUHAJJIEKAIINE K PA3HBIM SKOJOTMYECKUM TPYIIIam
onHoro Buaa, KpacHas xkuura Poccuiickoit @enepanuu, u300paxeHUs
OXpaHSIEMbIX BUJOB PACTEHUMN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOITPAMMEBI 11O
BMOJIOTMNM HA BA30BOM VYPOBHE CPEIAHEI'O OBIIEI'O
OBPA30OBAHHMA

Cormmacio ®I'OC COO, ycraHaBiIMBawOTCsA TpeOOBaHMUS K pe3yJibTaTam
OCBOEHHUS OOYy4YarOUIUMHUCS MPOrpaMM CpeAHero ooOImero oOpa3oBaHUSA:
JUYHOCTHBIM, METAPEIMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUHOCTHBIX pe3ybTaTOB OCBOCHUS npeamera «buonorus»
BBIJICJICHBl  CJIEAYIOIIME  COCTABJISIIONIME:  OCO3HAHHE  O0Y4YalOIIMMUCS
POCCUHCKOW Tpa)KJIaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO,
CaMOCTOSATENLHOCTH U CaMOOTPEEICHUIO, HATMYUE MOTHUBAIMK K OOYYEHUIO
OHMOJIOTHH, 11eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTMYHOCTHA Ha
OCHOBE KIIOYEBBIX IEHHOCTEHW M HCTOPUYECKUX TPAJULMUNA  pPA3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh  OOYyYarOIIMXCS
PYKOBOACTBOBATbCSI B CBOEU  JEATEIBHOCTH  LEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMHU, MPUCYIIUMH CHCTeME OMOJOTMYECKOTO OOpa3oBaHUs, HAIMYUE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LE€M U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JInuHOCTHBIE PE3YIbTaTBl OCBOCHUS Npeamera «brhoaorus» JOCTUTaroTCs
B €JIMHCTBE Yy4eOHOW M BOCHUTATEIBHON JEATEITLHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUHMCKAMHM  COLUHMOKYJIBTYPHBIMH, HMCTOPUYECKUMH U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHSATBIMH B OOIIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEJACHUS M  CIOCOOCTBYIOT  MpoIeccaM  CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPa3BUTHS, PA3BUTUSI BHYTPEHHEHN MO3ULIMHU JIMYHOCTH,
MaTpUOTH3Ma, YBAXKEHUA K 3aKOHY U TIPABOINOPANKY, YEJIOBEKY Tpyla H
CTapiieMy TOKOJIEHHUI0, B3aMMHOTO YBaKEHHUS, OEPEKHOTO OTHOIICHHS K
KyJbTYPHOMY HAaCIEOUI0 W TPaJWIUsAM MHOTOHAI[MOHAJIBHOTO  Hapoja
Poccuiickon @enepanuu, NpUpOAE U OKPYKAKOIIEH Cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro mnpeamera «buonorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSI  CPOPMUPOBAHHON BHYTPEHHEH TMMO3HUIMEN JUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAILMM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHU,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa,
pacllipeHre KWU3HEHHOIO OMNbITa W ONbITA JESTEIbHOCTH B MPOLECCE



peanu3aluu OCHOBHBIX HAIIPaBJICHUII BOCHUTATEIbHON AESTEIBHOCTH, B TOM
YHUCJIe B YaCTH:
1) rpamaaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIUU  OOydYaromerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKCHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MJEATEIbHOCTA IPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHNN YU€OHBIX U MO3HABATEIIbHBIX 33]1a4, BHIIOJTHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSATh COOCTBEHHYIO IO3UIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JIFOJIEH C pa3HBIMHU YOKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
U COIIMAJTILHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOILIECCE COBMECTHOIO BBHINOJIHEHUS
y4eOHBbIX, MO3HABATENbHBIX W UCCIENOBATEIbCKUX 3a]a4, YBaKUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPH OOCYXJIEHWU CIIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOM JAEATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY Hapojay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponnnon, ropmoctu 3a cBOM Kpaidl, CBOW PoanHYy, CBOW S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACIECIUI0 M TaMSITHUKAM
NpUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
Tpyne,

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCUHUCKHX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OHMOJIOTMM, TTOHUMAHHS 3HA4YeHUsT OUOJOTUM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIy)eHHUI0 U 3amute OTeuecTna,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJMUTENSIM, CO3JaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHATUS IEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBHHU C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHUN;

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI MU €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUJAaX MCKYCCTBa, CTPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) puznveckoro BocnuTaHus, GopMUpoOBaHUS KYJIbTYPbI 310POBbA U
IMOLMOHAJIBLHOIO (J1ArONoIyYusi:

NOHMMAaHWE U pean3alusi 3J0pOBOro U 0Oe30macHOTro olpasza KU3HU
(310poBO€  MHUTaHWE, COOMIOJEHUE TUCMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH UM OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTbB), OEpPEKXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DU3MYECKOMY U MICUXUYECKOMY 3/10POBbIO;

NOHMMAHWE [IEHHOCTH TMpPaBWI WHIUBHUAYaJbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEACHUS B CHUTYyalMsIX, YTPOXKAIOMIUX 3J0POBBI0 M KU3HU
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPHUATUS  BPEIHBIX  MPUBBIUEK
(ynoTtpeOiaeHus alnKoroisi, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOM JEITEIBHOCTH TEXHOJOTMYECKOW M COLIMAJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEIIbHO BBIMOIHATh TAKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3audHbiM cdepam mnpodecCuoHAIbHONW JesATEIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oyayuieil npodeccun u peanru3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa30oBaHUIO Ha
NPOTSHKEHUN BCEH KU3HH,

7) 3K0JI0rH4eCKOTr0 BOCIIUTAHMS

AKOJIOTMUECKHU 11e71eCO00pa3HOE OTHOLIEHHUE K MPUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHMS;



MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJbTYphl: NMPUOOpPETEHHE OIBITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKH WX BO3MOXHBIX TMOCIEACTBUM s
OKPYXKaroLIEn Cpebl;

OCO3HaHME TI00aJTBFHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIeM U MyTel ux
peuieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble MPU HM3YyYEHUHU OMOJOTUU
3HAHUSI M YMEHHUS TOpPU pEUIeHUH MpoOJieM, CBS3aHHBIX C PallMOHAIbLHBIM
IPUPOAOIIONb30BaHUEeM  (COONIOJIEHHE TMpaBWJI TOBEACHHUS B  MPHUPOJE,
HaIlPaBJICHHBIX Ha COXPAaHEHHWE PAaBHOBECHA B DKOCHCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCAIIUX BPEH OKpYXKaroUEH
IPUPOIAHON CpeJie, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIATh UX;

HaJu4Yue Pa3BUTOTO HKOJOTHYECKOTO  MBINLICHUS, HAKOJOTHYECKOM
KYJbTYpPBbl, OINbITA JESITEIBHOCTH ASKOJOTMUYECKON HAMpPaBICHHOCTH, yMEHUS
PYKOBOACTBOBATbCSI UMY B MIO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIIBHOM
NpPaKkTHUKE, TOTOBHOCTH K Y4YacTHKO B MPAKTUYECKONW JEATEIbHOCTH
AKOJIOTUYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MECTa B IMOJMKYJILTYPHOM
MUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M UUTATENbCKON KYJBTYphl KaK CpPEJICTBA
B3aUMOJCHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHWe crenuuku OWOJOTHM KakK HAayKH, OCO3HaHUS €€ poiu B
GbopMUPOBAHUU PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU 1IEIOCTHOIO
MPEICTaBICHUS 00 OKpPYXAIOIeM MUPE KaK O €AMHCTBE MPUPOJIbI, YeTIOBEKA U
oOI1ecTBa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEW W pEelIeHUU MpodiieM
COXpaHEHUS TIPUPOTHOTO PAaBHOBECHSI,;

yOeXAEHHOCTh B 3HAUMMOCTH OUOJIOTUM ISl COBPEMEHHOM UBUIIN3ALINY:
oOecrieueHnss HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3/aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peniaTh pPEeCypcHbIe MPOOJIEMBbI  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BBHIXO/1a U3 TJIO0ATBHBIX IKOJIOTUYECKUX MPodieM
u o0ecreueHus TMnepexofa K YCTOMYMBOMY Ppa3BUTHIO, PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IOJYYEHUH OHOJOTMYECKMX 3HAHUH B LEISIX
NOBBIIIEHUS OOILIEH KYyJIbTypbl, €CTECTBEHHO-Hay4HOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKUMOHAJIBHOW  TIPaMOTHOCTM  OOydaroumuxcs,
(dopMupyemoii npu u3yueHu ONOJIOTUH;

IIOHUMAaHUE  CYIIHOCTH  METONOB  IIO3HAHHUs, MWCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCHOJb30BATh MOJy4YaeMble 3HAHMS IS
aHanu3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOISAIINX B HEM
U3MEHEHUH, yMEHHE JejlaTh 0OOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYyYHBIX
(paKkTOB ¥ UMEIOLIUXCSI TAHHBIX C LIEJIbI0 OJYyUEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO KCIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
penieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLHSX;

OCO3HAaHME LICHHOCTH HAy4YHOM AEATEIBbHOCTH, TOTOBHOCTH OCYILECTBIISTH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTD HUHANBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEpbIBHOMY OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie  pe3yJbTaThl ~ OCBOEHUS ~ y4eOHOro  mpeamera
«buonorus» BKJIIOYAIOT: 3HAUYUMBIC JJi1 (POPMUPOBAHUS MHUPOBO33PEHUS
oOyyarommxcsi  MEXAUCUUIUIMHAPHBIE  (MEXIPEAMETHbIE)  OOIIEHAyYHbIC
MOHATHS, OTPAXKAIOIINUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIU(UKY
METOJIOB TIO3HAHMS, HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTRBO,
SHEprusi, SBJCHUE, MPOIECC, CUCTEMAa, HAYUYHbIH (akT, NPUHIMUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHWE, HaOIIOJICHHUE, W3MEpPEHHE,
OKCIIEPUMEHT W JPYIHX),  YHHUBEpCAJIbHbIE  y4ueOHbIE  JIEHCTBHUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), OOECIEUNBAIOIINE
dbopmupoBaHrue (PYHKIIMOHAIBHOW T'PAMOTHOCTH U COLIMAIBHOW KOMIIETEHIIUU
0o0ydJaronmxcsi, CIOCOOHOCTh  OOYYalOIUXCS  HWCIOJIh30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKME 3HAHWA W  YHUBEpCAIbHBIC
y4eOHBIC JICUCTBUS B MO3HABATEILHOW M COIIMATILHOM MPAKTHUKE.

MertanpenMeTHbie Pe3yiabTaThl OCBOEHUSI MPOTPaMMbl CPEIHETO OOIIETO
00pa3oBaHUsI TOJDKHBI OTPAXKATh:

OBiageHue yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  TNO3HABATEJbHBIMH
AeHCTBUSIMM:

1) 0a30BbIe JIOTHYECKHUE 1eHCTBUSA:



CaMOCTOSITeNIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  IpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CpaBHEHWs], Kiaccudukanuu, 00O0OIICHHs), pPacKphIBAThH
CMBICTT OHMOJIOTMYECKUX TIOHATUM (BBIACIATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh CBS3U C IPYTHUMU TOHSATUSIMHU);

ONpEeNeNATh 1NN JEATeNbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUH HUX
JOCTUKEHUS, COOTHOCUTHb pE3yJbTaThl JAEATEIBHOCTH C MOCTaBICHHBIMU
HEJISIMU,

UCIIOJIb30BaTh OMOJIOTUYECKHE TIOHATUSA [JIsi OObsicHeHUs (HaKTOB U
SIBJICHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYKICHUSI (MHAYKTUBHbBIC, ACAYKTUBHbBIC, IO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH M NMPOTUBOPEYHS B pacCMaTpHUBAEMBbIX
SBJICHUSX, (POPMYJIUPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSITh  CXEMHO-MOJIEJIbHBIE  CpEJACTBA  JUIsl  MPEJCTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHWHA B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEYMH PA3HOrO POJA, BBIABICHHBIX B  Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh MJIAaH PENICHUSI TPOOJIEMBI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepUalIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
pPe3yJIbTATOB IEJISIM, OIICHUBATH PUCKHU MOCIEACTBUM ESITEIHHOCTH;

KOOPJAWUHUPOBaTh U BBINOJHATH pabOTy B YCIOBUSIX pPEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe McCCIIEI0BATEIbCKUE TeHCTBHA:

BIIQJIETh ~ HAaBBIKAMU  Y4YEOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
NESTENHbHOCTH, HABBIKAMHM  pa3pelieHus MpoOJeM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSTEIIbHOMY IMOMCKY METOIOB pelIeHUs] MPaKTHICCKUX
3a/1a4, MPUMEHEHUIO PAa3TMYHBIX METO0B MTO3HAHUS;

UCIIOIb30BaTh PA3JIMUHbIE BUIBI JACSTEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIIPETaIlii, MPeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYaIIUsX, B TOM YHUCJIE TIPU CO3JaHUU YIECOHBIX U COIUAIIbHBIX ITPOCKTOB;

dbopMupoBaTh  HAy4HBIM  THUI  MBIIUICHHUS,  BJIQJE€Th  HAay4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSMHU U METO/IAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aadyll B 00pa30BaTEIbHOU
NESATeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUTIOTE3Y €€ pelIeHUs], HaXOAUTh apryMEHTHI ISl JI0Ka3aTeIbCTBa
CBOMX YTBEp)KICHUH, 337aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHS 3aJa4dl Pe3yJbTaThl,
KPUTHUYECKH OIEHHWBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISAThH LEJICHAIIPABICHHBIN MOUCK MEpPEeHoca CPeACTB U Croco00B
NENCTBUSA B MPOPECCUOHAIBHYIO CPEY;

yMETh MEePEHOCUTH 3HAHWS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTh
KU3HEACSITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPE/IJIAaraTh OPUTMHAIIbHBIE TTOJIXO/IbI U PEIICHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.

3) padora ¢ uHpopManHen:

OpUEHTHUPOBAThCA B PA3NMMUHBIX HMCTOYHUKAX uH(OpManuu (TEKCTe
y4eOHOTO MOCOOMS, HAy4YHO-NOMYJSIPHOW  JHUTepaType, OHOJOTUYECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax IaHHBIX, B WHTepHeTe),
aHAJIM3UPOBaTh WH(GOPMALIMIO DPA3IUYHBIX BHUIOB U (OPM MpeACTaBICHUS,
KPUTHUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

dbopMyIMpOBaTH 3aIIPOCHI U IPUMEHSThH Pa3IMUYHbIE METObI ITPU TTOUCKE U
oTObope Ouosjoruuecko uHQOpMaIMK, HEOOXOJUMOW Jisi BBIOJHEHUS
y4eOHBIX 3aj1ay;

npUOOPETaTh OMBIT MCIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYpPY AaKTUBHOTO  HCIIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (opMy mpeacTaBiIeHUS
ouonorndyeckoit wuHbopmaruu (cxembl, TpaduKu, AHArpaMMBbl, TaOIUIIBI,
PUCYHKH U JAPYyTOE);

UCTIONb30BaTh HAYUYHBIM S3BIK B KayeCTBE CpelICcTBa Mpu paboTe C
Oounonorndyeckoil uHGOpPMALME: NPUMEHSITh XHUMHUYECKHE, (QU3NYECKHE U
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (DOpMYJIIbI, a0OpeBHATYypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W NPEeOoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHUYECKHE  CPEICTBA
HATJISTHOCTH,

BJaJeTh  HAaBBIKAMHM  pAcCllO3HABaHUS W 3alIUTHl  WH(OpMAaLUH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBepPCAIbHBIMA KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) oOmenmne:



OCYLIECTBJISATh KOMMYHHUKAIIMM BO BceX cdepax KU3HU, aKTUBHO
y4acTBOBaTh B JIMAJOre€ WM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMBbI
(yMeHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEJjIaraéMoil 3aJ1au, YUUTHIBATh UHTEPECHI U COIIACOBAHHOCTH
MO3ULNI APYTUX YYACTHUKOB JUAJIOra WU JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHbIE CpEACTBa OOIIECHMS, MOHUMATh 3HAYEHUE
COIMAILHBIX 3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DJIMKTHBIX CUTYallUM,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICHCTBHUS, TOHUMATD
HAMEpEHHsI JAPYTUMX JIIOAEH, IMPOSBIATh YBAXKUTEIBHOE OTHOLICHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTh:

IIOHUMAThb W HWCHOJIb30BAaThb  IPEUMYIIECTBA  KOMAaHJHOW U
WHINBUIYaTbHOH pabOThl TpU  pEHIeHUU OMOJOTHYECKOW MpOOIEMBI,
000CHOBBIBaTh HE0OX0IMMOCTh PUMEHEHUS IPYIIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YUEOHOM 3a/1au;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUN C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJIECHA KOJUIEKTUBA,

NPUHUMATh UEIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAUHUPOBATh JEUCTBUA IO €€ JIOCTUKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacnpenensaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIAaThb PE3yJbTAThl
COBMECTHOU paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJAJa M KAXKJIOIO0 YYaCTHHUKAa KOMaHJIbl B
oO1ui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAECU C MO3UIUMHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh IMO3UTHBHOE CTPATETMUYECKOE IOBEICHHUE B Pa3IMYHbBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJajieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMY J1€HCTBUSIMHU:

1) camoopranuszaumus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABICHUS TPOOIEM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LEJIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOUX JICUCTBHSX U IOCTYNKAX MO OTHOIIEHHUIO K KUBOU IIPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAOIINX;



CaMOCTOATENIBHO ~ OCYILECTBIIATH  IIO3HABATEIIBHYIO  JEATEIBHOCTD,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHbIE 3a7aud B
00pa30BaTEIbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTAaBJISITh IJIaH pEIHIeHUs MpoOJeMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUIH;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paclMpATh  paMKd ~ y4eOHOro IpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JenaTh  OCO3HAHHBIM  BBIOOp,  aprymMeHTHpoBaTb  €ro,  Opatb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOU SPYIUIMH B
pasHbIX 001acTAX 3HAHUM, MMOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENIbHBIN U
KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBBI B JE€SATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJAJ€Th HAaBBIKAMU [O3HABaTEIbHOM peQIeKCMH KaK OCO3HAHUSA
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIB30BaTh NMPUEMBI pedIeKCUH sl OLICHKH CUTYalluu, BbIOOpa
BEPHOI'0 PELIECHUS;

YMETh OLIEHHWBATh PUCKU U CBOEBPEMEHHO MPUHHMMATh PEHICHHS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHTBHl JIPYTUX IpU aHAIM3E€ PE3YyJbTaTOB
NEATENBHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, IOHMMas CBOU HEJJOCTATKHU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JIPYTuX IpU aHAIM3€ pPE3yJbTaTOB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIHMOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BeKa.

IHNPEAMETHBIE PE3YJIbBTATBI

[IpenmeTtnbie pe3ynbrarhl ocBoeHHs mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuyeckue s yd4eOHOro TmpenMera
«buosorus» Hay4yHble 3HAHMS, YMEHUS U CHOCOOBI JAEMCTBUI IO OCBOEHHUIO,
UHTEpIpeTallud U NpeoOpa3oBaHUIO 3HAHWWA, BHJBI JEATEIBHOCTH IO



MOJIYYCHUIO HOBOT'O 3HAHMS U MPUMEHEHUIO 3HAHUM B PA3JIUYHBIX Y4EOHBIX
CUTyallMsIX, a TaKKe B pPEAIbHBIX XU3HEHHBIX CHUTYallUSX, CBSI3aHHBIX C
ouosnoruei. B nporpamMme npeaMeTHbIE pe3yJbTaThl MPEACTaBICHBI IO TOJlaM
o0yueHus.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO ipenmMeTta «buonorus» ¢ 10
KJlacce JOJIKHBI OTPaXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHMS, O BKIIAJE
pOCCHUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIHMOHATBHOW IPAMOTHOCTH YEJIOBEKA JIsl pEIIEHUs dKU3HEHHBIX 3a/a4;

YMEHHUE PACKPBIBATh COAEP)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oiu3M (OOMEH BEIIECTB U MpeBpalicHUE
SHEPruM), TroMeocTa3 (CaMOperyJisiius), YypOBHEBas OpTraHU3alMs KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (penponykuus), HACJIEICTBEHHOCTb,
U3MEHUYMBOCTb, POCT U PA3BUTHUE;

yMEHUE H3J1araTh OWOJOTHYECKHE Teopuu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpajbHas JOrMa MOJEKYJIsIpHOM Ouosoruu), 3axoHsl (I'.
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyeHus (0 HEHTpax MHOT0o00pasus u
MPOUCXOXKJEHUST KylIbTypHbIX pacteHuid H. . Basuioa), omnpenensite
I'PAaHUIBI KX IPUMEHUMOCTH K JKMUBBIM CUCTEMAM;

yMEHUE BJIa/IETh METOJaMHU HAyYHOT'O NTO3HAHUA B OMOJIOTHH: HAOJI0IeHHE
Y OMKMCAHME KUBBIX CUCTEM, POLIECCOB U SIBJICHUI, OPraHU3alusl U IPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa, BBIABM)KCHHE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIIMYMHAMU, OOBSICHEHHE MOJTYYCHHBIX
pe3yibTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHUE
JIENaTh BHIBOJbI HA OCHOBAHUY MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE TPU3HAKH BUPYCOB, KIETOK IPOKAPUOT
U DYKapHoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTU
poLIeCCOB: OOMEHAa BEUIECTB U MPEBPAILEHUS SHEPTUH B KJIETKE, (POTOCUHTERA,
IUTACTHYECKOTO M JHEPreTUYecKOro OOMeHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, WHIWBUAYAJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOIyYEHHbIE 3HAHUS JUIsl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SBJIECHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KHU3HU C LEJbl0 obOecriedeHusi Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKPY’KaIOIIUX JIIOJIEH, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karolllel MpUPOIHOM cpesie, MOHMMaHUe HEOOXOAMMOCTH HCIIOIb30BaHUS



JOCTHKEHUM COBPEMEHHON OHOJOTMH U OMOTEXHOJOTHH JJiA paldOHAIBHOIO
IPUPOIOTIONH30BAHMS,;

YMEHHE peliaTh 3JEMEHTApHBIE TEHETHYECKHE 3aJaydl Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHKE, CIEIIEHHOE HACIIeJOBAaHUE, COCTABISATH CXEMBbI
MOHOTHOPUIHOTO CKpPELTUBAaHUS JIJIsl TPEICKa3aHus HACIIeJOBAHUS IPU3HAKOB Y
OpTraHHU3MOB;

YMEHUE BBINOJIHATH J1a00paTOpPHBIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHUYECKH OIIEHHBaTh M MHTEPIPETUPOBATh HH(MOpMAIUIO
OHMOJIOTMYECKOTO COACPKaHMsI, BKIIOUYAIONIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpeICTBa MaccoBOM HH(OpMAIuH, HAyYHO-
MOMYJISIPHBIC MaTEePUabl), ITHUECKHE aCTEKThl COBPEMEHHBIX MCCIIECIOBAHUN B
OuoJ0THHN, MEAUIIMHE, OMOTEXHOIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHHS,
0000mass Ouonoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO MCTOJB30BaTh MOHATUMHBIN anmapar OuOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npenmMera «buonorus» 6 11
KJlacce TOJDKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa M HAYYHOTO MHUPOBO33PEHHS, O BKIAJe
pPOCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA [Tl PEIICHNUS KU3HEHHBIX 3a7a4;

YMEHUE PACKPBIBATh COJEPKaHUE OMOJOTUYECKUX TEPMUHOB U TIOHSTHIA:
BUJI, TOMyJsAUMs, TeHODOHJ, OBOJIONMS, JBIKYyIMEe CWIBl ((PaKTOpHI)
3BOJIIOLUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa3oBaHue,
AKOJIOTHYECKHE (HAKTOPBI, IKOCHCTEMA, IPOAYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
IIENH IMATAHUs, SYKOJOTHUECKas MupaMuaa, OMoreoreHos3, onocdepa;

yMEHUE u3JlaraTh OMOJOTUYECKHE TEeOpuHu (IBONIOIMOHHAS Teopusi Y.
JlapBruHa, CHHTETHYECKas TEOpHWs DBOJIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrsa K. M. bapa, yepenoBaHus riaBHBIX HalpaBiI€HUN U
nyTei oo A. H. CeBeprioBa, yuerus o omochepe B. Y. Bepraackoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BIIaJETh METOIaM1 HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOJII0IeHNE
Y OIIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OPraHU3aIMsI U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA, BBIABMIKEHWE THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJTYYCHHBIX



pe3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIJCIATHh CYIIECTBEHHBIE MPHU3HAKH CTPOEHUS OHOJIOTHYECKUX
00BEKTOB: BHJOB, MOMYJALNNA, TPOIYIIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB,
OMOT€OlIEHO30B M JKOCHCTEM, OCOOCHHOCTHU IMPOIIECCOB: HACJIEICTBEHHOU
U3MEHYHUBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OPTaHWU3MOB, JIEUCTBHS JKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, TEpEeHOCa BEIIECTB M TOTOKAa DSHEPIMH B DKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEILIECTB U OMOreOXMMUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE TIPUMEHSTH MOYICHHBIC 3HAHUS TSI OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS NIPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1EJIbI0 oOecriedeHus 0e30MaCHOCTH CBOErO 370POBbS U 310POBbS
OKPY)KAIOIIUX JIFOJCH, COOJIOJEHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karolllel MpUpPOIHON cpese, MOHMMaHUEe HEOOXOAMMOCTH HCIOIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS PaLMOHAIILHOI'O
IPUPOAOIIOIH30BAHUS;

YMEHUE peIIaTh JJIEMCHTApHBIE OWOJIOTHYCCKHE 3aJlayd, COCTaBIISATH
CXEMBI IIEpeHOca BEIIECTB U SHEPTUHU B IKOCUCTEMAX (L[E€MU MUTAHUS);

yMEHUE BBITIOJHITH J1a00paTOPHBIE M MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiia Ipu padboTe ¢ ydeOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKU OIICHMBAaTh M HMHTEPIPETUPOBATH HWH(OpMAIHIO
OMOJIOTHYECKOTO COJEpKaHUs, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUSI U3
pa3NUYHBIX UCTOYHUKOB (CpeACTBA MaccoBOM HWHGPOpMANHMK, HAyYHO-
NOMyJISipHbIE ~ MaTepHalibl), paccMaTpUBaTh TJ00aTbHBIE SKOJOTUYECKUE
IPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH TTO OTHOIICHHUIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OuoNOruvecKkyro HuH(OpMaAIMI0O U3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO MCIOJb30BaTh MOHATHWHBIN anmapar OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Kosmn4yecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanue pa3jaejioB  TeM mudpoBbIe
Ne n/mn P Kontpoabn | Ilpakrnueck (app )
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ne padoTbl
pecypcbl
bu6mmoreka [JOK
1 b 2 .
HONIOTHA KaK HayKa 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBEIE CHCTEMEI U UX OpraHU3aIysl 1 bubmorexa [IOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
bubmnoreka LJOK
4 XK 6
HSHEACATCIEHOCTD KICTIH https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHMe 1 HHIUBULYaJIbHOE 5 1 bubmuotexa [JOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTH M N3MEHUYNBOCTH g L5 bu6mmoreka [JOK
OpPTraHHU3MOB ' https://m.edsoo0.1u/7f41¢292
7 Cenekuust opraHu3MoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bub6mmoreka [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJTACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbBIE
HaumeHoBaHMe pa3ieioB U TeM undgpoBbie
Ne n/mn P Kontpoasn | IIpakTHyeck (mpp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThI ue padoTbl
pecypcsl
bubmuoreka [JOK
! IBOMOIHOKHAs OuOTOrHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY>Karolas cpeia 5 1 bubmoreia HOK
p Py Hast cpen https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 3KOJOTHYCCKHE 9 bubmuorexa [JOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 14 0 25

[TPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KJTIACC
KosauuectBo 4yacos DJIeKTPOHHbIE
JlaTa
Ne Kontpos | Ilpakrnue uugposbie
Tema ypoka nsyue
n/n Bcero bHBbIE CKUe — 06pa3OBaTeJII>HI>Ie
padoThbI padoThI pecypcbl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU HPHUPOIBI.
[IpakTuueckas padota Ne 1
2 «IFICHOJ'IB?aOBaHI/II)e a3JIMYHBIX METOJ0B 1 0.5 bubmmorexa [JOK
p s ' https://m.eds00.ru/863e6122
MIPU U3YYCHUN OMOJIOTUYECKHUX
00BEKTOBY
3 buonornueckue cucTeMsl, MPOLIECCH U | bubnuoreka [JOK
WX U3yYEHHUE https://m.edsoo.1u/863e6564
4 XuMHYECKUH coCcTaB KeTku. Boja u 1 bubmuoreka [{OK
MUHEPAIBHBIE COJIHA https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b . 0 1
e, COCTaB U CTPOCHHE OCIKOB https://m.edsoo.1u/863e6b72
depMeHThI — OUOJIOTHYECKUE
karanu3aTopsl. JIabopaTopHas pabota
P patop pv bu6mmoreka [IOK
6 Ne 1 «M3yuenune kaTamuTH4YECKON 1 0.5

aKTUBHOCTH (pepMEHTOB (Ha IpuMepe
aMuIIa3bl WIK KaTanaasbl)»

https://m.edso00.ru/863e6b72




bu6mmoreka [IOK

MaTpU4YHOI'O CUHTE3a

7 YTIeBOpL. Jiumuae! https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATD
YIJICHHOBDIC KHCIIOTRI https://m.edsoo.ru/863e6d5¢
9 Hcropus 1 METOBI U3y4YEHUS KIIETKU. bubnuoreka [JOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KiteTka xak nemgocTHas )KHBas CHCTEMa
Crpoenue 3yKapuOTHYECKON KIIETKHU.
JlabopaTtopHas pabota Ne 2 «3yuenue
. bu6mmoreka [IOK
CTPOEHUS KJIIETOK PACTEHUM, KUBOTHBIX,
11 5 5 _ 0.5 https://m.eds00.1u/863e6{f0
TPHOOB 1 DAKTCPHH MO MHKPOCKOTIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OIHMCaHUE)
bubmnoreka IJOK
12 06 0
MCH BCILCCTB MM METADOITHIM https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 oD . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c¢98
bu6mmoreka [IOK
14 D e i1 00
HEPTETHHCCIIIT OOMEH https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KIETKHU. Jlenenue
KieTkn. Mutos. JlabopaTopHas pabora
15 Ne 3 «Habmrogenne MuTo3a B KJI€TKax 0.5 bubmmorexa TIOK
- ' https://m.edso0o.ru/863e7dc4
KOHYHMKA KOpEITKa JTyKa Ha TOTOBBIX
MHUKpOIpenaparax»
16 buocunres 6enka. Peaknus bu6mmoreka [{OK

https://m.edsoo.ru/863e796¢




bu6mmoreka [IOK

1 T —
/ pasCIIIA — OHOCHHTES Oenia https://m.edsoo.ru/863e796¢
18 Hexknerounsie hopMbl KU3HU — bubnmoreka [JOK
BUPYCHI https://m.edso00.ru/863¢7540
bu6mauoreka [IOK
19 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢
bubmuoreka [{OK
20 Meii
cnos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OTI0/I0TBOPEHHE. Bu6 1IOK
nonIMoTeKa
21 J 04«1 .
abopatopuas pabora Ne 4 «Msyuemne 0-5 https://m.edsoo.ru/863e81b6
CTPOEHUS TOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenaparax»
” NunuBunyanpHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MOB https://m.edsoo.1u/863e8436
” I'enetnka — Hayka o bubnuoreka [IOK
HACJIE€JICTBEHHOCTH U U3MESHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 npu3HakoB. MOHOTHOPHIAHOE brbmorexa [IOK
p ’ pHA https://m.eds00.ru/863e8878
CKpELIMBaHUE
UTHOPUIHOE CKpEIIUBaHUE. 3aKOH
25 fCSaBI/II:)I/IMOFO H;)cne OBaHUs buomorexa LIOK
g https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemieHHOE HacJIeI0BaHHUE MPU3HAKOB. 0.5 bubnmoreka [JOK

JlabopaTtopHnas padora No 5 «3yuenue

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




pe3yabTaTOB MOHOTHOPHUIHOTO 1
TUTHOPUIHOTO CKPEIIUBAHUS Y
Jp0o30(HITBI Ha TOTOBBIX
MHKpOIIpernaparax»

I'enetuka nona. Hacnenosanue

Bbu6mmoreka [JOK

27
MPU3HAKOB, CHETUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
M3MEeHYUBOCTh. JlaboparopHas paboTa

)3 Ne 6. Nzyuenue MoandukaimoHHON 0.5 bu6nuoreka [IOK
WU3MEHYHBOCTH, TIOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psiia U BApUALIMOHHOM
KpHBOW»

HacnencTBenHass U3MEHYMBOCTD.

29 JlaboparopHas pabota Ne 7. « AHanu3 0.5 bubnuoreka [IOK
MYTaIui y 1po30(HiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOITpenapaTax»

bu6nmoreka [JOK
30 I'eneTuka yenoseka
https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O000IeHHE 110 TeMe

31 «HacnencTBeHHOCTh U U3MEHYUBOCTD
OpPTaHU3MOBY

32 Cenekusd Kak HayKa U IPOLECC Bubmiorexa OK

y P https://m.edsoo.1u/863¢9214

13 MeTobl U JOCTUXKEHUS CENIEKIIUU bubnuoreka [JOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHoorust kKak oTpacib bubmuorexa [JOK




MIPOU3BOJICTBA

https://m.eds00.1ru/863¢9336

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KJTACC

Koau4yecTBo 4yacos 1 DJICKTPOHHBIE
arTa
Ne Kontpoa | IpakTuue uugposkie
Tema ypoka u3yue
n/n Bcero bHBbIE CKHue — 06pa3OBaTeﬂbeIe
padoThbI padoThbI pecypcol
1 OBOIIOIUS U METOABI €€ N3yUYCHUS 1 bubmorera [JOK
H a y https://m.edsoo.ru/863ea20e
) Hctopus pa3BUTHS NpeAcTaBiIeHU 00 | bubnnorexa [HOK
HBOIIOLUA https://m.eds00.1u/863e9570
butmmoreka [{OK
3 M 1
HKPOIBOTIOMHA https://m.edsoo0.ru/863e9cle
[Tonynsiums Kak 3eMeHTapHas
SIMHHUIIA BUIA U YBOJIIOIIHH.
4 JlaGopatopHnas padora Ne 1 1 0.5 bubmorera [JOK
patopras p - ' https://m.eds00.1ru/863e99c6
«CpaBHEHUE BUJIOB IO
MOP(}OTOTHUECKOMY KPUTEPUIO)
5 JIBroKy1IMe CUitbl (3J1€MEHTapHbBIS | bubmuorexa [JOK
(bakTOpbI) SBOIIOIHIH https://m.edsoo.ru/863e9da4
but6mmoreka [{JOK
6 EcrectBe i1 0oTOOp | ero (o 1
TECTBEHHEIH OTOOP ¥ €TO dopmbI https://m.eds00.1u/863e9e¢d0
7 Pe3ynbTaThl 3BOTIOLNM: 1 0.5 bu6nmoreka [JOK

IPUCIIOCOOTIEHHOCTh OPraHU3MOB U
BU000pazoBanue. JlabopaTopHas
paborta Ne 2 «Onucanue
IpUCHOCOOJICHHOCTH OpraHu3Ma U eé

https://m.edsoo.ru/863e9fde




OTHOCHUTCIIBHOI'O XapaKTCpa»

«Bo3HukHOBEHNE U Pa3BUTHE )XU3HU HA

8 Hamnpanenus u myT Makpo3BOJIIOIIUN bubmorexa LHOK
P Y P a https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINN
10 HcTopus xu3HU Ha 3emile U METOABI €€
M3y4YeHUs
1 ['unoTe3bl MPOUCXO0XKACHUS )KU3HU HA bubnnorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PaszButne xu3Hu Ha 3emMie 1o 3pam u bubnuorexa [JOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
PaCTUTENBHOTO U JKUBOTHOT'O MHUpA. BuG 1OK
nonImoTeka
13 [IpakTuueckas padorta Ne 1 «M3ydenne 0.5
P p ?,, https://m.edsoo.ru/863ea8bc
HCKOIIA€MbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKITHSX)
14 CoBpeMeHHast cucTeMa OPraHuYeCKOro bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLMS YeTIOBEKa (aHTPOIIOTEHES) bubmorexa HOK
p https://m.edsoo.ru/863eac2c
JiBuokyiue cuibl (pakTopsl) bu6nmoreka [IOK
16
AHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUU BOJIOLUU YEIOBEKA
13 UenoBeyeckue pachkl U IPUPOIHbBIC bubnnorexa [JOK
aJlanTaliy 4eJIOBEKa https://m.edsoo.ru/863eaea2
19 PeseprHbIil ypok. O6001ICHHE TIO TEME




3emie»

20 DKOJIOTHSI KaK HayKa
71 Cpenpl 0OMTaHUS U SKOJIOTUYECKHE bubmuotexa [IOK
bakTopbl https://m.edsoo.ru/863eafec
AOGuoTtndeckue (haKTOpPHI.
JlaGopatophas pabota Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH
22 aCTeHUI U3 Pa3HBIX MECT OOUTAHUS 0.5 bubmmorexa [TOK
P p ) ' https://m.edso0.ru/863eb10e
JlaGopaTtopHnas pabota Ne 4. « Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»
but6mmoreka [{JOK
23 buortnueckue pakTopsl
¢ p https://m.eds00.ru/863eb348
DKOJOTHYeCKHEe XapaKTePUCTHKU
24 nomysiiun. [Ipaktudeckas padora Ne 2 0.5
«IToacU€T MIOTHOCTH MOMYJIALMI '
Pa3HbIX BUIOB PACTEHUN»
bubmuoreka [JOK
25 Coo01ecTBa OpraHu3MoB — OHOIICHO3
= p H https://m.edsoo.ru/863eb46a
26 DKOJIOrM4€CKHE CUCTEMBI bubmuotexa [IOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dxosiornyeckue nupamuabl. CBOHCTBa bubmorexa HOK
DaMHBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTpPONIOTE€HHBIE IKOCUCTEMBI




30 buocdepa — rinobdanpHas sxocucTemMa | bub6nmorexa [IOK
e https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS | bubmmnorexa [JOK
ounochepsl https://m.edsoo.ru/863ebd 16

32 YenoeuecTBO B Onochepe 3emin 1

1 CocyuiecTBOBaHHE IPUPOIBI U | bubnnorexa [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
Pe3epBHbIit ypok. O600111€HNE TEMBI

34 «Coo011ecTBa ¥ SKOJIOTHUYECKHAE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB ITO 34 55

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbBHOM ITPOI'PAMMBI

10 KITIACC

Kog
nposeps
eMoro
pe3yabT
arTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTe/ILHOI NPOrpPaMMBbl CpelHero 001ero 00pa3oBaHus

ChopMUpPOBAaHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTHH B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMUpPOBaAHHUU
COBPEMEHHOM €CTEeCTBEHHO-HAayYHOW KapTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHUS; O BKJIAJEC POCCUHCKUX U 3apyOCIKHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OHOJOTHH; (QYHKIMOHAIHLHOW IPaMOTHOCTH

YCJIOBCKA U1 PCIICHUS JXU3HCHHBIX 3aJ1a4

YMeHue pacKpbIBaTh COJEpKaHHE OMOIOTUYECKHMX TEPMHUHOB H
MOHSTHUH: KU3Hb, KJIIETKA, OpraHU3M; MeTabom3M (0OMEH BEIIECTB
W TpeBpalleHUue HHEPruu), TOMeocTa3  (camMoperyJssiius),
YpOBHEBasi OpPraHM3AIMsl JKUBBIX CHCTEM, CaMOBOCIPOHU3BEICHUE
(peniponykiusi), HacCIEACTBEHHOCTb, HM3MEHYUBOCTh, POCT H

pa3BUTUC

YMeHue  uwsnmarath ~ OWoONOrMYecKWe  Teopud  (KJIETOYHAas,
XpOMOCOMHasi, MyTalimoHHas ), 3akousl (I'. Mengens, T. Moprana,
3 H.W. BaBumoBa) u yueHus (0O IEHTpax MHOrooOpasus u
IIPOUCXOXKAEHUSI  KyJIbTypHbIX pacrenuid H.W. Basuiosa),

ONPCACIIAThL I'PaHUIbI UX IPUMCHHUMOCTU K KHUBBIM CUCTCMaM

VYMeHne BiaJeThb METOJAaMH HAay4YHOrO IO3HaHUs B OHMOJIOTUU
(HabI0IeHNEe U ONTMCAHUE JKUBBIX CHUCTEM, MIPOIIECCOB U SIBIICHHIA;
OpraHu3ainys M TpOBEJCHHE OHOJOIMYECKOrO 3SKCIEpUMEHTa,
BBIJIBIDKEHUE THIIOTE3bl;  BBISBICHUE 3aBUCHMOCTH  MEXIY
UCCIIEyeMbIMH  BEJIMYMHAMH,  OOBSICHEHHE  IOJYYCHHBIX
pe3yabTaTOB, HUCIHOJIB30BAHHBIX HAYYHBIX TMOHATHH, TEOpUH H
3aKOHOB; YMEHME JelaThb BBIBOJbI HAa OCHOBAHMM IIOJYYEHHBIX

PE3yIbTATOB)

5 VYMeHHe BBIIEIATh CYLIECTBEHHBIE IPHU3HAKH BUPYCOB, KIETOK




IMPOKApHUOT MW OJOYKAPHUOT, OJHOKJIICTOYHBIX H MHOI'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEUIECTB U
NpeBpaIleHHs YHEPTUH B KJIETKE, (POTOCHHTE3a, TIIACTUYECKOTO H
JHEPreTUYecKOoro OOMEHa, XEMOCHHTe3a, MHTO033, MeHo3a,
OIUIOIOTBOPEHHS, PAa3MHOXKCHUS, HWHIUBHIYAIbHOTO Pa3BUTHS

opraHusma (OHTOT'€HE3)

YMCHI/IG HpI/IMeHSITB HOJIy‘-IeHHBIG 3HAHUA JJIsd 06’[:51CH€HI/ISI
OMOJIOTUYECKUX  TPOLIECCOB W SBJICHUH, I TPUHITHS
HpaKTI/I‘IeCKI/IX pGIHeHI/If/'I B HOBCCIIHCBHOﬁ JXKN3HU B 1LCIX
obOecrieueHrss 0€30MacHOCTH CBOErO 3JIOPOBbS U 310POBbA
OKPY’KaIOIIMX JFOJCH, COOMIOEHUSI HOPM TPAMOTHOTO MOBEICHUS
B OKpY’Kalollleil MpHUpOJHON cpele; MOHMMAaHWE HEeOOXOIUMOCTH
WCIIOJIb30BAaHUS  JIOCTHKEHUW  COBPEMEHHOW  OWONOTHH U

OMOTEXHOJIOT U AJIg paliuOHAJIBHOI'O IPpHUPOAOIIOJIb30BaAHUA

YMeHue pemaTh IeMEeHTapHbIe TeHETUYECKUe 3a/1a4i Ha MOHO- U
OUTHOPUIHOE  CKpEIIMBaHUE,  CICTUICHHOE  HACJIeOBAaHUE;
COCTaBISITh  CXEMBbl ~ MOHOTHOPHUIHOTO  CKPCUIUBAHUS IS

Mpe/ICKa3aHusl HacJIe0BaHus MPU3HAKOB Y OPraHU3MOB

YMeHHue BBIOTHATH J1a0OpaTOpHbIE W IMPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBwia MpH padboTe ¢ y4eOHBIM U JTa0OpaTOPHBIM

00opyi0BaHUEM

YMeHHe  KpUTHYECKM  OLICHMBAaTb M HMHTEPIPETUPOBATH
UHPOpPMALMIO  OMOJOIMYECKOrO  COAEP)KaHUs, BKJIHOYAIOLIYIO
IICEBJOHAYYHbIE€ 3HAaHUS M3 pa3IMUHBIX HcTOUYHUKOB (CMU,
Hay4HO-IIOIYJIIPHBIE MaTepHabl); JTUYECKUE aCIIEKThI
COBPEMEHHBIX  HCCJENOBaHUII B  OMONOrMM,  MEIULUHE,

OMOTEXHOJIOTHHA

10

VMeHHe co3mgaBaTh COOCTBEHHBIE IIMCHbMEHHBIE U yCTHBIC
coobmienusi, 0000mas OuoJOrMYecKyr0 HMHpOpMaLuio U3
HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh MOHSTUHHBIHA

amnmapar OuoJorun

11 KJIACC

Kon

IIpoBepsiemble nIpeiMeTHbIE Pe3yJILTAThI 0CBOEHNSI OCHOBHOI




npoBepst
eMOoro
pe3yJbT
ara

o0pa3oBaTe/IbHOI MPOrPpaMMBbI CPeTHET0 00I1IIEro 00pa3oBaHUsI

CdopMupoBaHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTUU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMUpPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS; O BKIJIAJE POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OHOJOTHH; (QYHKIHMOHAIBLHOW IPaMOTHOCTHU

YCJIOBCKA JIA pCHICHUA ) KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJCPIKAHUE OHMOJIOTHYCCKHX TEPMHHOB H
TOHSTHW: BUJ, TOIYJSIHS, TEHO(POHI, SBOJIIOIHMS, JIBIKYIINAES
cuibl ((pakTOphl) DBOMIOLUWHU, MPUCHOCOOIEHHOCTH OPTaHHU3MOB,
BHJI000pa30BaHME,  OKOJOTHYECKHE  (PAaKTOPBI, HIKOCHUCTEMA,
NPOAYLUEHThI, KOHCYMEHTBI, PEIyICeHTHl, I[N  MUTAHWUS,

AKOJIOTHYECKas MUpaMujia, OMoreoreHos, onochepa

YMeHnue uznaratb OMOJI0rHUYECKHE TEOPUHN (IBOJIOLIMOHHASI TEOPUS
Y. JlapBuHA, CHHTETHYECKAas TEOPHs DSBOJIOIUHU), 3aKOHBI H
3aKOHOMEpPHOCTH  (3apojpimieBoro  cxoiactBa K.M.  bopa,
4yepe[OBaHUs TJaBHBIX HalpaBleHUH M myTedl sBomonuu A.H.
CeseprioBa, yueHus o 6uochepe B.U. Bepnanckoro), onpenensits

rpaHulbl UX MPUMCHHUMOCTHU K KUBBIM CUCTCMaM

YMeHue BIaJeTh METOJAaMHU HAYYHOTO IO3HAaHUS B OHOJIOTHH
(Habr0/IeHNe W OTIMCAHUE KUBBIX CHCTEM, MPOIECCOB U SBJICHHM,
OpraHm3alys W TMPOBEIECHUE OHOJOTUYECKOTO JKCIEPUMEHTA,
BBIIBFDKCHHE THUIIOTE3bl; BBIABICHHE 3aBUCHUMOCTH  MEXIY
UCCIICTyeMbIMU  BEJIMYMHAMH,  OOBSICHCHHME  IOJTYYCHHBIX
pe3yJIbTaTOB, HWCIOJb30BAHHBIX HAYYHBIX TOHSATHHA, TEOPHHA U
3aKOHOB; YMEHHE JIeJIaTh BBIBOJBI HA OCHOBAaHUU ITOJTYYCHHBIX

pE3yJIbTAaTOB)

VYMeHue  BBIOENATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOCHMS
OMOJIOrMYECKUX OOBEKTOB: BHJOB, NOMYJSALHUNA, NPOAYLEHTOB,
KOHCYMEHTOB, pPEIyLIEHTOB, OHOreOLEHO30B U  3KOCHCTEM;
OCOOEHHOCTH  IPOLIECCOB  HACIEACTBEHHONM  M3MEHYMBOCTH,
€CTECTBEHHOT0 0TOOpa, BUA000Pa30BaHUs, MPUCHIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS KOJIOTMYECKUX (PAKTOPOB Ha OPraHU3MBI,

NepeHoCa BCIICCTB M TIOTOKA OSHCPIruM B 3KOCUCTCMAX,




AHTPONOTEHHBIX HM3MEHEHUH B JKOCHUCTEMax CBOEH MECTHOCTH,

KPYTOBOPOTa BEIIECTB M OMOr€OXUMHUYECKUX LIUKIIOB B Onochepe

VMeHHEe TpPUMEHATh TIOJydeHHBIE 3HAHMSA IS OOBSCHEHHS
OMOJIOTHYECKUX mponeccoB n ﬂBJ'IeHHﬁ, JJIsL IIPUHATHA
NPAaKTUYECKUX pEIIeHUH B IOBCEJHEBHOM JKM3HUM B LEJAX
oOecrieueHrs 0€30MaCHOCTH CBOEro 3JI0POBbS U 3/10pPOBbA
OKPY’KaIOUIMX JIFOJIeH, COOMI0ICHNs HOPM I'PaMOTHOT'O TIOBECHHUS
B OKpYXarolleld MPUPOIHON Cpese; MOHMMaHHE HEOOXOIMMOCTH
HUCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ OHoJIOTHH JIIA

palOHAJIBHOTO MMPUPOAOIIOJIb30BaHUA

VYmenue peuaTtb OJICMCHTApPHBIC OMOJIOTrHYECKIE 3aga4u,
COCTaBJIAThL CXCMbI IIEPCHOCA BCUICCTB U OHCPIUHU B IKOCUCTEMAX

(e mUTaHus)

YMeHHne BBIOTHATH J1a0OpaTOpHBIE W IMPAKTHYECKHE pPaOOTHI,
coOmoiaTh MpaBuia Mpu padoTe ¢ yuyeOHbIM U JIAOOPATOPHBIM

00opy10BaHUEM

YMeHue - KpUTHUECKM  OLEHUBaTb U HHTEPIPETHUPOBATH
UHPOpPMALMI0  OMOJOTMYECKOTO  COAEP)KaHUs, BKJIFOYAOLIYIO
IICEBJOHAYYHbIE€ 3HAHUS M3 pa3IMUHBIX HcTOUYHUKOB (CMU,
HAYYHO-TIOMYJISIpHBIE MaTepualbl); paccMaTpuBaTh IJI00aJIbHBIE
HKOJIOTUYECKHE TPOOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH IO

OTHOIICHHUIO K HUM CO6CTB€HHyIO TIO3UIIHUIO

10

VMeHHe co3aaBaTh COOCTBEHHBIE IMCHbMEHHBIE U yCTHBIC
coobmienusi, 0000mas OuoOJOTMYECKY0 HMHpOpPMAIUIO U3
HECKOJIbKUX HMCTOYHHKOB, T'PAMOTHO HCHOJb30BAaTh MOHATUHHBIN

amnmapat OuoIoTuu




IHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buomormst — wHayka o okuBoM mnpupome. Pomnp Ouonmormm B
(GopMHpPOBaHUU COBPEMEHHOH Hay4yHOHl KapTuHbl Mupa. Cucrema

OHOJOrMYECKUX HayK

1.2

Metoapl MO3HaHMSA KXUBOW NPUPOAbI (HaOIIOAEHUE, SKCIEPUMEHT,
OIMCaHue, U3MEpEHHUE, KJaccupukanys, MOZEIIMPOBAHUE,

cTaTucTHYecKast 00paboTKa JTaHHBIX)

’KuBbIe cUCTEMBI U UX OopraHu3anusa

2.1

JKuBbie cuctempl (OMOCHUCTEMBI) KaK MPEAMET H3yueHUs OHOJIOTHH.

CaoiicTBa 6MOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHUM oOpraHuzani  OUOCHUCTEM: MOJEKYJISIPHO-T€HETUYECKUH,
KJIETOYHBIH, OpPraHU3MEHHBIH, HOIYJISIIMOHHO-BUI0BOM,

9KOCUCTEMHBIH, OnocdepHsbIii

XHUMHUYECKUHI COCTAB U CTPOEHUE KIIETKH

3.1

XUMHYECKUN COCTaB KJIETKH. XUMHYECKHUE 3JIEMEHTEI:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHThl. BoJla 1 MUHEpabHbIE BEILECTBA.
@yHKIMK BOABI U MHUHEPAIBHBIX BelIECTB B KieTke. [lommepxanue

OCMOTHYECKOro Oajianca

3.2

benkn. CocraB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEpPHI
0ETKOB. Hezamenumsie U 3aMEHHMBbIe AMHHOKHCIIOTHI.
AMUHOKHCIIOTHBII cOCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM MOJEKYIIbI
(mepBuYHAas, BTOpPHYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa).
Xumuueckue cBoiicTa 6enkoB. buonornueckne GyHKINU OEIKOB.

®depmeHTH — OMoJoTHUYecKre Karanu3atopbl. CTpoeHue (epMeHra:
aKTUBHBIH LEHTp, cyOcTpatHas crenuduuHocts. KodepmeHTsI.

Buramuner. Otimmuns q)epMeHTOB OT HCOPIraHUYCCKUX KAaTaJIIN3aTOPOB

33

VYrneBonpl: MoHOcaxapuabl (TIOK03a, pubo3a W JAE30KCHpHO03a),

Aucaxapuabl (caxapo3a, HaKTO3a) H  1oJucaxapuabl (KanMaJ'I,




TJIMKOTEH, IeJITI0N03a). bronorndeckne GpyHKINM yriaeBoIoB.
Jnuapl: TpUrIUALEPUAB], cTepousl, Gocomumuasl. ['napodpunsHo-
ruapodoOHble  cBoiicTBa. buomormueckne  QyHKIMH  JIMITUIOB.

CpaBHeHUE YTIIEBOOB, OCIIKOB U JIMITUJIOB KaK UCTOYHUKOB SHEPTUU

34

Hyxneunosbie kucnorsl: JJHK n PHK. Hykneornaslr — mMoHOMEpBI
HYKJIeUHOBBIX KucaoT. Ctpoenne u ¢ynkunn JAHK. Ctpoenue u

¢ynkunu PHK. AT®: ctpoenue u GpyHKIMH

3.5

I_[I/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpHUs. MeTtoabl HU3Yy4YCHUS

KJICTOK

3.6

KneTtka kak menmoctHas skuBasi cuctema. OOIue MpU3HAKU KIETOK:
3aMKHYyTas HapykHas mMemOpana, mosekysbl JIHK kak reHeTmdeckuii

ammapar, cucremMa cuHTesa Oenka

3.7

Tunsl KIETOK: dyKapuoTHUecKas U mpokaprotuieckas. OcoOeHHOCTH
CTPOCHHUS MPOKAPUOTHUECKON KJIETKU. KiieTouHass cTeHKa OakTepwil.
Crpoenue  sykapuoTHueckol  KieTkM.  OCHOBHbBIE  OTJIMYHUA

PaCTUTEIIBHON, )KHBOTHOW ¥ TPUOHON KJIETKH

3.8

[loBepXHOCTHBIE  CTPYKTYpbl  KJIETOK —  KIJIETOYHAas  CTEHKa,
TIIMKOKaNUKC, uX ¢yHkimu. [1nazmMatiuueckas memOpaHa, e€ cBoicTBa U
¢bynkuu.  [urormasma u  e€  opranouasl. OmHOMeMOpaHHBIE
OpraHoujipl KIeTKu: »sHaomia3marnueckas cetb (OIIC), anmapar
lonbmxu, mu3ocombl. [lomyaBTOHOMHBIE — OpraHOMIABI  KIIETKH:
MUTOXOHJIPUH, TUIACTUABL. [IpoucxoxiaeHue MUTOXOHAPUN U TUIACTH]L.
Bunsl mmactun. HememOpanHble OpraHOMIBI KIIETKH: PUOOCOMBI,
KJIETOYHBINA LIEHTP, PECHUYKH, KI'YTUKUA. DYHKIIMH OPTaHOUIOB KIIETKH.

Bxrouenusa

3.9

Anpo — peryaaropHbld HeHTp kieTku. CTpoeHue sapa: saepHas

000J104Ka, KapuOoIJIa3Ma, XpPOMAaTHH, SAPBIILIKO. XpOMOCOMBI

3.10

Tpa"cnopT BEMECTB B KIIETKE

)KPI?;HGI[@?ITGHI:HOCTB KIJIIETKHN

4.1

OOMeH BemecTB, WJIM METa0OoNIM3M. ACCHMWISIMS (IUTAaCTHYCCKUN
OOMEH) M TUCCUMUJIAINA (IHEPTETHYECKU OOMEH) — JIB€ CTOPOHBI
eauHoro mporecca Merabosmsma. Tumbl  oOMeHa  BEIECTB:
aBToTpo(HBIE W TerepoTpodHbId. Pomb ¢epmeHTOB B 0OMEHE

BCIICCTB U NPCBpAICHUN SHCPIrUn B KIICTKC

4.2

®otocunTe3. CBeroBas M TEMHOBAs (1)3351 (I)OTOCI/IHTGZ%B.. Peaknuu




dorocunTeza. DPppekTuBHOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a
JUTSL )KU3HU Ha 3emuie. BriusiHue ycnmoBuii cpensl Ha (POTOCHHTE3 U
CIIOCOOBI MOBBIMICHHUS €T0 IPOJYKTUBHOCTH Y KYJIbTYpPHBIX PACTEHHH.

XeMOCHHTE3. XeMOCHUHTE3UPYIOLIHE OaxkTepuu. 3HaueHue

XCMOCHHTE3a AJId )KM3HU Ha 3emne

4.3

DHepreTU4YecKuii OoOMEH B  KJIETKe. PaciieruieHne  BeIiecTs,
BBIIEJICHUE M AaKKyMyJIMpOBaHHE »HHEPrMM B KJIETKE. OTalbl
9HepreTuyeckoro ooOmeHa. Inmkonu3. bpoxeHue u ero BHIBL
Kucnoponnoe okuciaeHue, Wik KI€TOUYHOE AbIXxaHue. J(PPEeKTUBHOCTD

SHEPTETUICCKOT'O obMeHa

44

Peakuun matpuusnoro cunresa. I'enermdeckas nndopmanus u JHK.
Peanuzanus renernyeckoid ”HPOpMaLUH B KIeTKe. [ eHeTHUeCKuit Ko
u ero cBoiWcTtBa. TpaHckpunuusa — wmaTpuuHblii cuHTe3 PHK.
Tpancnsust — Ouocunres Oenka. KoaupoBanue amuHOKHCIOT. Poib

pubdocom B OmocuHTe3e Oenka

4.5

HexneTtounsie popmbl kU3HU — BUPYCHI. VICTOpHST OTKPBITHS BUPYCOB
(.. NBanoBckwmii). OCOOEHHOCTH CTPOCHHS U KU3HEACSITEILHOCTU
BUpycoB. bakrepuodaru. boneznu pacrenuil, KUBOTHBIX U YEJIOBEKa,
BBI3BIBaEMbIe BUpycamu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo30yautens CIINM/a. [Ipodunaktuka pacnpocTpaHEHUs BHPYCHBIX

3a00s1eBaHU

PasmHOXeHMe 1 UHAUBHIyaJIbHOE PAa3BUTHE OPraHU3MOB

5.1

KneTounslid 1WKI, WM >KU3HCHHBIM LUK KieTku. WHTepdaza u
muto3. Ilpoueccel, mpotekatouye B uHTepdaze. Pemnmukamus —
peakmus  marpuyHoro cunre3a JIHK. Crpoenue xpomocom.
XpOMOCOMHBIM HabOp — KapuOTUIN. JIUMIOUIHBIN M TarIoONIHBINA
XpoMOCOMHBIE Habopbl. Xpomatuisl. lluTonormueckue OCHOBBI
Pa3MHOXEHUSI U UHIUBUIyaIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne xnetkm — wmuro3. Craaum wmwurosza. IIponeccsl,
IIPOUCXOMSIINAE HA PA3HBIX CTAJAMUSIX MUTO3a. bHOJOrMYECKUN CMBICI

MHTO3a

5.2

®opMBl pa3MHOKEHUS OPTraHW3MOB: OECIoyioe W TOJIOBOe. Bus
0ecronoro pa3MHOXKEHUS: JeNiCHHEe HaJaBOE, MOYKOBAHWE OJHO- U
MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHUE, BEreTaTUBHOE Pa3MHOXKEHHE.
HckyccTBeHHOE KIIOHUPOBAHHME OPraHW3MOB, €ro 3HAY€HUE MJis

CCIICKIINH
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[TonoBoe pazMHOKEHUE, €TO0 OTIIMYMS OT OECIIOJIOTO.
Meiio3. Cragum Mmeiios3a. [lpouecchl, npoucxopsiue Ha CTaausax
Meiio3a. IloBemenme xpomocom B Meroze. Kpoccunrosep.

buonornyeckuii cMBICI U 3HAYEHUE MeH03a

5.4

["amerorenes — mpoiecc 00pa3oBaHMsl MOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbIe Kene3bl: CEeMEHHUKH U SMIHUKH. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX  KJIETOK — TaMeT (ChepMaro3ouf, SWLEKIeTKa) —
cnepmaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK U

criepmato3onioB. OmionorBopenue. [lapreHorenes

5.5

NuauBuayanbHOe pa3BUTHE (OHTOreHE3). DMOPHUOHAIBLHOE pPa3BHUTHE
(omOpuorenes). Dtambl dIMOPUOHATBHOTO PA3BUTHUS y TMO3BOHOYHBIX
KUBOTHBIX: npobieHue, racTpyJsius, OpraHOTeHE3.
[TocTomMOproHanbHOE ~ pa3BUTHE. THUIBI  TOCTIMOPHUOHAIBHOTO
pa3BHUTHS: TpsSMOE, HempsiMoe (JIMYMHOYHOE). BrwsiHme cpembl Ha
pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct um pasButrue pacteHuil. OHTOTeHE3 I[BETKOBOTO PACTCHHS:

CTPOCHUE CEMCHHU, CTalUH PA3BUTHUA

HacnencTBeHHOCTh M U3MEHUYHUBOCTD OpraHnu3mMoB

6.1

IIpeamer m 3amaum reHetuku. Mcropus pa3BuTus reHetuku. Brian
POCCHIMCKHUX U 3apyOeXHBIX YUYEHBIX B Pa3BUTUE I'€HETUKU. MeTombl
TeHETUKH (TUOPUIOIOTUYECKUH, HUTONeHETUYECKUH, MOJIEKYJISIPHO-
reHeTuyeckuii). OCHOBHbIE TI'€HETUUYECKUE TMOHATH. ['eHeTmueckas

CHMBOJIMKA, UCITIOJIb3yEeMas B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJIeZJOBaHUs TPU3HAKOB, YyCTaHOBJIEHHbIE [
MenneneM. MoHOruOpHIHOE CKpeIIMBaHUE. 3aKOH €AMHO00pa3us
ruOpuioB mnepBoro mnokoseHus. IlpaBuiio agoMuHupoBaHus. 3aKoH
pacuieruieHdss mpu3HakoB. I'umore3a wucTorel ramer. IlomHoe u
HEIOJHOE JOMUHUPOBAHHUE.

JurunbpuaHoe ckpemMBaHue. 3aKOH HE3aBUCHUMOTO HAacJeI0BaHUS
IIPU3HAKOB. [uTorenernueckue OCHOBBI JUTUOPUIHOTO
CKpelmBaHus. AHanu3upyrolee ckpemuBanue. lcnons3oBaHue

AHAITU3SUPYIOMICTO CKPCIIUBAHUA IJId OIIPCACIICHUA TCHOTUIIA ocobu

6.3

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo
CLICTUIEHHOMY HaclleZIOBaHUIO T'eHOB. HapylieHue cuenieHusi reHoB B

pe3yJbTare KPOCCHUHIOBeEpa. XpoMocoMHast TEopHsI




HACJIEICTBEHHOCTH. [ eHeTHYeCKne KapThl.
I'enetuka mnosa. XpOMOCOMHOE OIpeAeicHHE IMoja. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. | OMOraMeTHBIE U I€TEPOraMETHBIE OPraHU3MBI.

Hacnenopanue IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

WN3menunBoCTb. Buapl  W3MEHYMBOCTU:  HEHACIEACTBEHHAs W
HacjeACTBeHHas. Poiib cpenbl B HEHACNIEICTBEHHOW W3MEHYHMBOCTH.
XapakTepucTUKa MOIU(PUKATMOHHONW U3MEHYMBOCTH. BapuanoHHbIi
psia M BapuanMoHHas KpuBasd. Hopma peakumm npu3Haxa.
KonnyecTBeHHBIE ¥ Ka4ECTBEHHBIE NPU3HAKA U UX HOPMAa PEaKLHUU.

CaoiicTBa MOIU(UKAIIMOHHONW N3MEHYHUBOCTU

6.5

Hacnencreennas, 140117 TeHOTHIINYECKas], H3MEHUYHMBOCTE.
KomOnHaTHBHAS M3MEHUYMBOCTH. Mei03 U MOJIOBOI MpoIlecc — OCHOBA
KOMOWHATUBHOW HW3MEHUYMBOCTH. MyTallMOHHAs HW3MEHYHMBOCTbD.
Knaccudukanus wmyrtanuii: TEHHBIE XPOMOCOMHBIE, TE€HOMHBIE.
Yacrota W mnpuuMHBI MyTanuii. MyTareHHble (akTopbl. 3akoH
TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHOW wu3MeHunBoctu H.I.

BasuoBa

6.6

I'enetuka 4enoBeka. Kapuotun demoBeka. (OCHOBHBIE METOJbI
TCHETUKH 4eJI0BeKa: TCHEaIOTHYSCKH, OIU3HEIIOBEIH,
[UTOTCHETUYECKUH, OUOXUMUYECKUH, MOJIEKYISIPHO-TE€HETUHYECKHII.
CoBpeMeHHOe ONpEeICIICHUE TeHOTHIIA: IMOJITHOTEHOMHOE
CEKBEHMPOBaHUE, TEHOTUIIUPOBAHUE, B TOM 4ucie ¢ nomoulsro [1LP-
aHanmm3a. HaciencrBenHble 3a00IeBaHMs YEIOBEKA: TEHHBIC OOJIC3HH,
00JIE3HH C HACJEACTBEHHOM MPEIpacroyioKEHHOCThIO, XPOMOCOMHbBIE
Oone3an. CoMaTWyecKWe W TEHEpPaTHBHBIC MyTaluu. [IpuHIUIBI
3I0pOBOTO 00pa3a JKU3HH, TUATHOCTHKH, MPOPWIAKTHKN W JICUCHHS
TeHeTUYECKUX Oomne3Hell. MeanKo-reHeTUYeCKoe KOHCYIbTUPOBAHUE.
3HayeHWE MEIUIHMHCKOW TEHETUKH B MPEAOTBPAIICHUU U JICYECHUU

FeHEeTHYECKUX 3a00JIeBaHUIl YeIoBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekiusi Kak Hayka UM IIpolecc. 3apoKIEHUE CeNeKUUd U
noMectukanus. Yuenne H.M. BaBuioBa o0 neHTpax MpoOUCXOXKACHUS U
MHOT000pa3usi KyJbTYpHBIX pacTeHuid. L[eHTpBl MPOUCXOKIACHUS

JOMalIHUX KUBOTHBIX. COpT, nopoaa, miraMm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIIMU. MacCoBBIi W WHIAMBUIYAJIbHBIN

OT60pBI B CCIICKIIMH paCTeHI/Ifl 1 XMBOTHBIX. OI_ICHKa OKCTEphEpaA.




brnu3kopoacTBeHHOE CKpemmBaHue — WHOpWaWHT. Yucrtas JuHMS.
CkpeniuBaHue 4YHCTHIX IWHUN. ['ereposuc, wnum THOpHIHAS CHIA.
HeponctBenHoe — ckpemuBanwe —  ayTopuaunr.  OtnmanéHHas
rubpuauzanus u e€ ycrnexu. MckycCTBEeHHBIM MyTareHe3 U MOJy4eHHe
NONMUIUIONAOB. J[OCTHIKEHUS CeNeKIMM pPACTeHUH, JKUBOTHBIX H

MHUKPOOPTaHU3MOB

buorexHosoruss kak OTpacib IIPOU3BOACTBA. ['€HHas WHXKEHEpHs.
Ortanbl  co3manus  pekomOuHanTtHOM JIHK wm  TpaHcreHHbIx

opranu3moB. Kilerounas wumkeHepus. KileTouHblE  KyJIBTYpBHI.

7.3 MukpokiioHallbHOE ~ pa3MHOXeHHe  pacteHuidt.  KmonupoBaHwue
BBICOKOITPOYKTHBHBIX CEeTBCKOXO03STHCTBEHHBIX OpraHU3MOB.
Dkonorudeckue u dTHueckue mpodinembl. MO — reHeTHuecku
MOIM(ULIMPOBAHHBIE OPTaHU3MBbI

11 KIIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

1 DBOIOIMOHHAs OMOJIOTHS
DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa HBOJIIOLUU. [Taneontonornyeckue:
MOCJICIOBATEILHOCTh  TOSIBJICHUST BHUIOB B  MaJICOHTOJOTHYECKOU
JETONUCH, TepexoaHbsie ¢opmbl. buoreorpaduueckue: cXoICTBO U

. pasnuune dayH ¥ GIIOp MAaTEPUKOB U OCTPOBOB. DMOPHOIOTHICCKHE:

' CXOACTBA M PA3NIU4YUS SMOPHUOHOB pAa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIC,
pYJIUMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB HACIEeACTBEHHOCTH u OCHOBHBIX
MeTa0O0JINYECKHUX MyTEeH Y BCEX OPraHU3MOB
OpomtonronHast teopust Y. JlapBuna. [Ipeanockuiku BO3HUKHOBEHHUS
JapBuHM3Ma. JIBMKylIMe CHIBl JBOJIONUU BUAOB 1o JlapBuHy

1.2 (M30BITOYHOE  pa3MHOXEHHWE TP  OrPAHUYEHHOCTH  PECypCoB,
HeomnpenenéHHass  M3MEHYMBOCTh, Ooppba 3a  CyIlIecTBOBaHHE,
€CTECTBEHHBII 0TOOD)




1.3

Cunrernueckas teopus 3Bomonuu (CT3) u oCHOBHBIE €€ MOJI0KEHHUS.

Muxkpososmronus. [Tomynsius Kak equHUIA BUIA U BOJIOIUU

1.4

JBwxymue cunbl  (GakTopbl) SBOJIOUMH  BHJIOB B  NPHUPOJIE.
MyTaunoHHbIl  mpolecc M KOMOMHATHBHasT ~ U3MEHUYUBOCTb.
[TonynsauuonHble BOJMHBI M Apeild reHoB. M3omsums u Murpanus.
EcrectBeHHbI 0TOOp — HampaBisionuii ¢axTop 3Bosmonun. dopmsl
€CTECTBEHHOT'0 0TOOpA.

[TpucnocoOIeHHOCTh  OPraHW3MOB  KaK  pe3yJIbTaT  3BOJIOLHUU.
[Ipumepsl  mpucnocobseHuii 'y opraHuzMoB. Apomopho3bl U
UAMOAJANTALNH.

Bun u BunmooOpasoBanue. Kputepuum Buaa. OcHOBHbIE (OpPMBI

BI/I,Z[OO6p2130BaHI/IHZ reorpa(bnquKoe, SKOJIOTHYECCKOC

1.5

MaKPOBBOJ'H-OI_[I/IH. (DOpMLI 3BOJIFOIINHA: q)HJ'IeTI/ILIeCKaH, AUBEPIrCHTHAA,

KOHBEpreHTHasl, napamiensHas. HeoOpaTuMocTh 3BOIIOLIINN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JlonayuHbple mpeacTaBieHUs O 3apoKJIeHHMH KuW3HM. HayuHble
TMIIOTE3bl BOSHUKHOBEHMS KU3HHU Ha 3eMiie: aOMOreHe3 U MaHCIepMUsl.
XuMuyeckass — 3BOJIOLUSA.  OKCIEPUMEHTAIbHOE  IOJTBEP)KICHHUE
XUMUYecKol  3Bomouuu. HavaneHble  3Tanbel  OMOJIOTMYECKOM
sBomonuu. I'mnore3a PHK-mupa. IlepBele KIETKM M UX 3BOJIIOLMSL.

@opMHUpPOBAaHNE OCHOBHBIX TPy )KUBBIX OPTaHU3MOB

2.2

PazButne >xu3Hum Ha 3emsie 1o 3paMm W nepuomam. Karapxeil.
Apxelickas U porepo3oiickas 3pbl. [laneo3oiickas apa u €€ nepuobl:
KeMOpHiicKuii, OpZOBUKCKUH, CUITYpUIMCKHIA, JIEBOHCKMIA,
KaMEHHOYTOJIbHBIM, NEpMCKHM. Me3030ickas spa U €€ NepUuoibl:
TPUACOBBIN, FOPCKUH, MEIIOBOM.

Kaiinozoiickas spa u €€ nepuoibl: MAJCOreHOBbIA, HEOTCHOBBIH,
AQHTPOIIOTCHOBBIA. XapaKTEpUCTHKA KJIMMAaTa U IEOJOTMYECKHUX
nporneccoB. OCHOBHBIE 3TAIbI BOJIIONHMH PACTUTEIBHOTO U )KUBOTHOTO
mupa. Apomop¢o3bl y pacTeHuil u KUBOTHBIX. [losBneHue, pacuBer u

BBIMHPAHUE TPy )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak OTpakeHue 3Boiroluu. OCHOBHbBIE

CUCTCMATHYCCKUC I'PYIIIBI OPTraHU3MOB
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SBOHIOI_[I/IH YCJIOBCKA. AHTpOHOHOFI/IH KaK HayKa. Pazsutune




MIPEACTABICHUM O IIPOUCXOXKJICHHHM 4elloBeKa. MeTonbl H3ydeHus
aHTporniorese3a. CXoICTBa M pa3iauuus YEIOBEKAa U JKUBOTHBIX.
CucremaTHueckoe MoJ0KEHUE YeIOBeKa.

JBumxymme cunel  (paxTopsl) aHTpomnoreHe3a. HacnenctBeHHas
M3MEHYMBOCTh M €CTECTBEHHBII 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU,

M3TOTOBJICHUE OPYAU TPyJa, MBIIIJICHHE, PeUb

2.5

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIOMUTEKH,
Yenosex YMEIbIH, Yenosek IPSAMOXOISAIUHN, Yenosek
HeaHAepTaIbCckuii, YenoBek pa3dyMubld. Haxoaku ucKomaeMbIx
OCTaHKOB, BpeMs CYILECTBOBaHMs, 00JIACTh PAaCHpOCTpaHEHUs, 00BEM

rOJIOBHOT'O MO3ra, 00pa3 KU3HU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pPAChl: EBPONECOUAHAS
(eBpasmiickas), Herpo-aBCTPaIOUIHAS (sKBaTOpHANIbHAS),
MOHT'OJIOH/THAs (a3maTcKo-aMepHKaHCKas). UYeptol
PUCHIOCOOTIEHHOCTH NPEACTaBUTENEH YEI0BEYECKUX PAC K YCIOBUIM

cyuectBoBanus. EquHcTBO uenoseueckux pac. Kpuruka pacusma

Opranusmsbl ¥ OKpy:Karolas cpeaa

3.1

OKoJorusi Kak Hayka. 3aJaud W paslienbl 3KoJoruu. MeTossl
OKOJOTUYECKUX HCCIICAOBAHUN. DKOJOTMYECKOE MHPOBO33PEHHE.
CpCI[BI oOUTaHUA OpraHnu3MoOB: BOJHasA, Ha3C€MHO-BO3AylIHad,

ITOYBEHHAs, BHYTPHOPTaHU3MEHHAas

3.2

Oxkonornueckue paktopsl. Knaccudukamms s3K010rndeckux (HakTopoB:
abuoTnueckue, OWOTHYECKHME W  aHTpomoreHHele.  JleiicTBue

HKOJIOTMYECKUX (PAaKTOPOB HA OPraHU3MBI

33

AOGuoTtnueckue  GakTOpel:  CBET,  TEMIlepaTypa,  BIAXHOCTD.
@dortonepuonusm. IlpucmnocoOnenus opraHU3MOB K  JICHCTBHUIO

abuoTndeckux (akTopoB. bHOTOTHYECKUE PUTMBI

3.4

buotnueckue Qaxtopel. Bunel OHOTHUECKHX  B3aMMOJIECHCTBUIA:
KOHKYpEHIU, XUIIHUYECTBO, napa3uTusm, MyTYyaJlu3M,
KOMMEHCAJIN3M  (HaXJICOHHYECTBO, KBApTHUPAHTCTBO), aAMEHCAIIH3M,
HeUTpayM3M.  3HAYeHHWE  OWMOTHMYECKMX  B3aWMOJICHCTBHMA  JJIA

CYHICCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6H.I€CTB3_X

3.5

OKOJIOTUYECKHE XapAaKTEPUCTUKHU MOMyIsAui. OCHOBHbBIE 11OKA3aTEIH




MOomyJiaquu: 4YHUCJICHHOCTh, IINIOTHOCTHb, POXIACMOCTb, CMEPTHOCTD,
npupoCcT, MuUrpanus. I[I/IHaMI/IKa YUCJICHHOCTHU IIOMYJIAIUKA U eé

peryJisius

Coo0111ecTBa U DKOJIOTUYECKHAE CUCTEMBI

4.1

CoobmiectBO opraHu3mMoB — OwoneHo3. CTpyKTypsl OuoIeHO03a:
BUJIOBasi, TPOCTPAHCTBEHHas, Tpodudeckas (mumieBas). Buabl-

noMuHaHTEL. CBsI3U B OMOLIEHO3€E

4.2

Okojoruueckue cucreMbl (3kocuctemsl). Ilonarue o0 skocucreme u
OuoreoneHo3e.  DYHKUMOHAIbHbIE  KOMIOHEHTBl  3KOCHUCTEMBI:
IIPOAYLIEHThI, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEeUIeCTB U MOTOK
SHEpruu B  3KocucreMe. Tpoduueckue (NUIIEBBIE)  YPOBHHU
skocucteMbl. IlumeBsle nenu u ceth. OCHOBHBIE IOKAa3aTENH
HKOCHCTEMBI: OHOMacca, NPOAYKLIHA. OKOJIOTUYECKHE MUPAMUJIBIL:
OPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBoOIicTBa  HKOCHUCTEM:

YCTOMYMUBOCTD, CAMOpPETyJIsius, pazsutue. CyKIeccus

4.3

[IpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHCTEMa
XBOMHOI'O WJIM IIUPOKOJUCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPO3KOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe M XO3SHCTBEHHOE 3HAUYEHHE arpo3KOCUCTEM U
ypOO3KOCHUCTEM.

buopasznoobpasue kak pakrop ycroitunBoctr 3KocucTeM. COXpaHEeHHE

OnosIoruueckoro pazHooOpasus Ha 3emiie
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VYuenne B.M. Bepnaackoro o Ouocdepe. I'panuipl, coctaB u
CTpykTypa Ouoceprl. JKuBoe BemecTBO U €ro  (PYHKIHH.
OcobenHoctu 6uochepsl Kak  [100anbHOM HKOCHCTEMBI.
Junamuueckoe paBHOBecue M oOpaTHas CBi3b B Ouocdepe.
KpyroBopoTsl BemectB M OHOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yramepona, a3ota). 30HaJIBHOCTH OMOCc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenosedecTBO B Omocdepe 3emiun. AHTPONOTEHHbIC W3MCHCHUS B
ounocdepe. ['mobabHBIEC YKOTOTHYECKHE TPOOTIEMBI.
OcHOBa pAaIMOHAJILHOTO YIPABICHUS MPHUPOTHBIMU PECYypcaMu U UX

UCHoJb30BaHue. JlocTrykeHns: OMOJIOrUU U OXpaHa MPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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