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HOACHUTEJBbHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
OTpesieNieHUs] MOAXO0/I0B K (DOPMUPOBAHUIO COJIEpKaHUs Y4eOHOTO MpenMera
«buonorus» cocraBunM: KoHuenrtyanbHbele nosoxenus ProC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHus, pPe3yJbTaToB OOy4YeHUS W
TpeOOBaHMIA K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, MOJI0XKEHUS 00 O0LIUX LETAX
U MPUHIIUIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO
obmiero oOpa3oBanust B Poccuiickoit @eneparnuu, a Takke IOJOXKEHHUS O
cnenuduke Ouonoruu, €€ 3HAYCHHMM B TIO3HAHUM >KUBOM MNPUPOIBI U
o0ecIeueHnu CyIecTBOBaHUS YesloBeYecKoro oomiectBa. CorinacHo Ha3BaHHBIM
MOJIO’KEHUSIM, OTPE/IENIEHbl OCHOBHBIE (DYHKIIUM MTPOrPaMMBbl IO OMOJIOTHH U €€
CTPYKTYpa.

[Iporpamma mo Owuwosioruu Aa€T TpEeACTaBICHHE O LeNsIX, o0 oOuen
CTpareruu OOy4YeHHUs, BOCIHUTAHHUS W Pa3BUTHS OOyYarOUIMXCS CpEeACTBAMU
yueObHoro mnpeamera «buonorus», omnpenenser o0sA3aTeIbHOE MNPEIMETHOE
COJEpKaHUE, €ro CTPYKTypy, paclpeAciieHHe 10 pa3felaM U Temaw,
PEKOMEHIyEMYIO MTOCIIEI0BATENBHOCTh U3YUEHHS yUeOHOT 0 MaTepuaa ¢ yauéToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIHHOTO
polecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYaroInXCsl.

B nmporpamme mno OHOJOrMM TakKe YYMUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (GOPMUPOBAHMU OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHOM
NeATEeIbHOCTH/Y4eOHbIX JEUCTBUN OOYyYarOIMMXCSl MO0 OCBOEHHUIO COJIEPKAHUS
OMOJ0rMYecKOro o0pa3zoBaHusl.

B nmporpamme o 6uonorun (10—11 knaccel, 6a30BbIl YPOBEHB) peaii30BaH
MPUHIUI TPEEeMCTBEHHOCTH B HM3yY€HHUHM OuMoJiornH, Onarojaps 4yemMy B HeE
MIPOCMATPUBAETCSl HANPABICHHOCTh HA pa3BUTHE 3HAHWM, CBSA3aHHBIX C
(opMUpOBaHHEM  €CTECTBEHHO-HAYYHOI'O  MHMPOBO33PEHMs,  I[EHHOCTHBIX
OpUEHTAlMA JIMYHOCTH, SKOJOTHYECKOrO MBIIUICHUS, HPEACTaBICHUN O
3I0pPOBOM 00pa3e )KM3HU U OEPEKHBIM OTHOIIICHUEM K OKPYXKAIOIeH MPUPOTHON
cpene. [loaroMy Hapsiay ¢ u3ydeHHEM OOIIEOMOOTHYECKUX TEOPHM, a TakKe
3HAHUI O CTPOEHUHU >KMBBIX CHUCTEM PA3HOTO paHra U CYIIHOCTA OCHOBHBIX
MPOTEKAIOIIMX B HUX MPOIIECCOB B IPOrpamMMe M0 OMOJIOTHH YAE€TIEHO BHUMaHUE
MCIOJIb30BAaHUIO TMOJYYEHHBIX 3HAHUM B MOBCEIHEBHOM >KU3HM IJISl PELICHUS
NPUKJIAJHBIX 33]1a4, B TOM YUCIIE: MPOPUITAKTUKH HACIIEICTBEHHbIX 3a00J1€BaHU I
YeJlOoBeKa,  MEIUKO-TEHETHMYECKOr0  KOHCYJIbTHPOBaHUS,  OOOCHOBAHMS
AKOJIOTUYECKH LEJIECO00Pa3HOro MOBEACHUS B OKPYXKAIOLEH MTPUPOIHON cpee,



aHauv3a BIIMSHUSA XO3SMCTBEHHOM JEATEIIBHOCTH YEJIOBEKA Ha COCTOSHHE
IIPUPOJHBIX U UCKYCCTBEHHBIX DKOCHCTEM. Y CHJICHHE BHUMAHUSA K IPUKIATHOU
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEO0OXOIUMOCTBIO O0ECIIEUEHUsI YCIOBUM ISl PEIICHHs] OJTHOM U3 aKTyaJlbHbBIX
3a/a4 IIKOJIBHOTO OMOJOTHMYECKOro OoOpa3oBaHMs, KOTOpas Mpearoaraet
(dopMupoBaHre y 00y4JaroUuxcsi CIOCOOHOCTH aIallTUPOBATHCS K M3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeAaHero oOuiero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
mecto. OHa obecnieurBaeT GOpMHUPOBAHUE Y OOYYAIOIIUXCS MPEACTaBICHUHN O
HAyYHOW KapTHHE MHpA, paciiupsieT 1 00001IaeT 3HaHUs O KUBOH Mpupoe, e
OTJINYUTEIIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
yCIOBUSL  JUIsi: TO3HAHWSA 3aKOHOB JKMBOM  MNpuUpOAbl, (OpMHUpOBaHUS
(YyHKIIMOHAJIBHONW TPaMOTHOCTH, HABBIKOB 370pPOBOr0 M Oe30macHOro odpasa
KWU3HHU, DKOJIOTMYECKOTO MBIIUICHNs, LEHHOCTHOIO OTHOILIECHHS K KUBOM
IIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMONIOTUsl UMEET TAK)KE JIS PEILICHUS BOCITUTATENbHBIX
U pa3BUBAIOIIMX 3aJad CpPEJHEro ooOumero oOpa3oBaHMs, COLMATU3ALUU
oOyuaromuxcsi.  M3yuenune  Ouosiornn  oOecneuyumBaeT  yclOBUS — JJIs
(opMHpPOBaHUS UHTEIUIEKTYAIbHBIX, KOMMYHUKAIIMOHHBIX 1 HHPOPMALIMOHHBIX
HAaBBIKOB, 3CTETHYECKOU KYJIbTYPbI, CIIOCOOCTBYET MHTErpallii OMOIOTUYECKUX
3HaHUU C TMPEACTABICHUSMHU W3 JPYTrUX y4eOHBIX NMPEAMETOB, B YACTHOCTH,
¢usuku, xumun M reorpaduu. Ha3aHHble MOJIOKEHUS O NpeIHA3HAYCHUU
yueOHoro mpenMera «buonorus»» cocraBuiIM OCHOBY i OMNpeAeSiCHUs
MO/IXO0/I0B K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COEPKAHUS, PEICTABIECHHOTO B
nporpamme 1o OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPa3HOro MOAXO/Aa, B COOTBETCTBUU C
KOTOPbIM O0ydYarouuecss JOJKHbI OCBOMTH 3HAHUS M YMEHMs, 3HAUUMbIE IS
dbopmupoBaHusi OO0IIEH KyJIbTYpbl, OMNPEICIAIONIUME aJCKBATHOE TMOBEJCHUE
YeJIoBeKa B OKPY’Karolel MpUpOAHON cpelie, BOCTpeOOBaHHbBIC B TOBCEIHEBHOM
KU3HU U MIPAKTHUECKOHN nesaTenbHocTH. Oco0oe MeCTo B 3TOM CUCTEME 3HAHUU
3aHUMAIOT  DJIEMEHTBl ~ COAEp)KaHUsA, KOTOpPbIE CIYyXar OCHOBOM IS
dbopMupoBaHUs MPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHE
MHUpa U HEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CITIOCOOCTBYIOIIUX T'YMaHU3ALNH
OMOI0rHYecKOro o0pa3oBaHusl.

CrpyKTypupoBaHHUe coAepx aHUs Y4eOHOro maTepuaja B Mporpamme Io
OMOJIOTHH OCYILECTBICHO C YYETOM MNPUOPUTETHOTO 3HAUEHHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIbI, O €€ YPOBHEBON OpraHU3alMU



U DSBOJIONMU. B COOTBETCTBUM C 3THUM B CTPYKType Y4eOHOTO MpeamMeTa
«buoiiorus» BBIIEICHBI CIEAYIOIINUE COAEPKATEIbHbIE TUHUM: «buonorus kak
Hayka. MeTojibl HaydyHOTo MOo3HaHUs», «KileTka kak OMoJIorudecKas CUCTEMaY,
«Opranu3Mm Kak Owuojormueckas cuctemMa», «CucremMa U MHOrooOpasue
OpPraHUYeCKOTO MHpPa», «IBOJIOIUSA >KUBOU NPUPOIBD, «IKOCUCTEMBI U
MPUCYIIIHE UM 3aKOHOMEPHOCTI.

enp m3yuenus yueOHoro npeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE OOYYarONIMMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHMU3allid KUBBIX CHCTEM pa3HOrO paHra W NpUOOpEeTeHHE YMEHUM
MCIIOJIh30BaTh 3THU 3HAHUS JJIS TPAMOTHBIX NEWCTBUI B OTHOIIIEHUU OOBEKTOB
’KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a3oBom
ypOBHE 00€CTeunBaeTCs peIICHUEM CIISAYIOIINX 3a/1a4:

OCBOEHHE O0YYaIOIIUMUCS CUCTEMbl 3HAHUN O OUOJOTUYECKUX TEOPUSIX,
YUYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3ax, MpaBUiax, CIyKalux
OCHOBOM 7151 pOpMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAYYHOTO I[I0O3HAHUS, CTPOEHUH, MHOrO000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPAa3HOTO YpPOBHS OPTaHMU3AIMU, BBIIAOIINXCS
OTKPBITUSIX U COBPEMEHHBIX UCCJIEAOBAaHUAX B OUOJIOTHH;

dbopmupoBaHre y 00y4aromUXCs MO3HABATEIbHbBIX, HHTEIUICKTYalbHbIX U
TBOPUYECKUX CIOCOOHOCTEH B MpOIIECCEe aHaIN3a JAHHBIX O IMyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOy4alwluxcs oO0mel KynbTypbl, (YHKIMOHAIBHOU
rPaMOTHOCTH, pa3BUTHE YMEHUU OOBACHATH M  OIECHUBATH  SIBJICHUS
OKPY’XKAIOLIEr0o MHpa >KUBOM MPUPOABI HAa OCHOBAHMHM 3HAHUW M OIbBITA,
MOJIYYCHHBIX TIPU U3YUYEHUN OMOJIOTUH;

dbopmupoBaHre y OOydYaromMXCsl YMEHUN WUIIOCTPUPOBATh 3HAUYCHHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUECKON NESITEIHHOCTH YeOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCITUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
MPUPOJIBI, HEOOXOJAMMOCTH OCpEKHOIO0 OTHOIICHHS K HEH, COOII0aeHUS
ATUYECKUX HOPM MPHU MPOBEIACHUMN OUOJIOTUUECKUX UCCIICIOBaHUM;

OCO3HAHHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUMW JJIsI TOBBIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOU JKU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEH JIESITEIbHOCTH 10 OTHOLICHUIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3/0pOBbIO, OOOCHOBaHHWE M COONIOIGHHE Mep
poIaKTHKN 3a00I€BaHUT.

B cucreme cpeanero obmiero odpazoBanus «buosorus», uzyuaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOSIINM B
COCTaB MpeaMeTHOM 00acTh « EcTecTBeHHO-HAYyYHBIE TIPEIMETHD.

Jnsa w3ydenuss Ouonorud Ha 0a30BOM YpOBHE CpPEAHETO OOIEro
obpazoBaHus oTBoaUTCs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Heenmo), B 11
kiacce — 33 yaca (1 gac B Heseo).

YMK no npenmety «buonorus»:

* buosorus. 10 xnacc. [laceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o61miectBo «M3marenscTBo
«IIpocsemienne»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Py6orioB A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxkimonepHoe o611ectBo «31aTenbeTBO
«IIpocsemienue»

COILEPKXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBs3b OMOJ0THU C OOLIECTBEHHBIMHU, TEXHUUECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (Guiocodueit, dTUKOW, ICTETUKOH U
npaBoMm. Ponb Ouosorun B (OpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Metoapl mO3HAHUS JKUBOM TPUPOJLI (HAONIOJEHUE, SKCIEPUMEHT,
OMHMCaHue, HU3MEpPeHHe, KiaccuuKalus, MOJCIUPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

JleMmoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®.
Kpuxk.

Tabmuier 1 cxeMbl: «MeTo bl MO3HAHUS JKHBOUM IIPUPOIBD.

JlaGopaTopHble 1 NpaKTUYeCKHEe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pa3IUYHBIX METOJOB IMPHU
U3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.



XKupble cuctembl (OMOCHCTEMBI) Kak TPEAMET H3YYCHHS OHOJIOTHH.
OTnryne KUBBIX CHCTEM OT HEOPTaHUYECKOM MPUPOJIBI.

CpoiicTBa OMocHcTeM U HX pa3HooOpasue. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIMA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIMH,
MOIMYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIN (OMOreoeHOTUYECKHI ),
onochepHbIit.

JdeMoHcTpanuu:

Tabnuub u cxeMbl: «OCHOBHBIE TPU3HAKH KU3HWY, « Y POBHU OpraHU3allud
KUBOU MPUPOABD.

Oo6opynoBanwue: Mojens MoJiekyisl JJHK.

Tema 3. XumnuecKkuii COCTaB U CTPOCHHUE KJIETKH.

XHWMHMUYECKUI COCTaB KJIETKH. XUMUYECKHE AJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. Boja 1 MUHEpaJIbHbIE BEIIECTBA.

@OyHKIMU BOABI M MUHEpaJbHBIX BeleCTB B Kierke. llogaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumbple M 3aMEHMMbIE AMHHOKHMCJIOTBL. AMHWHOKHMCIOTHBIA COCTaB.
YPpoBHU CTPYKTYphI OEIKOBOIM MOJIEKYJIBI (IE€pBUYHASL, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBa OenkoB. buonormueckue
(GyHKUIHN OENKOB.

®epMeHThl — Ouonormueckue KaramuzaTopbl. CTpoeHue QepmMeHTa:
aKTUBHBIA WEHTP, cyOcTparHas crnenududHoctb. Kodepmentsl. BuramuHsl.
OTinnuns GepMEHTOB OT HEOPTAHUYECKUX KaTalu3aTOPOB.

YraeBoawsl: MoOHOcaxapuabsl (TJIHOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibsl (caxaposa, JIakTo3a) W MoJiucaxapulibl (Kpaxmani, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunmuapl:  Tpurnunepuasbl, ¢GochoNUnuabl, CcTepouasl. [ uapodunbHo-
rupodoOHble cBoicTBA. buonormueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJI€BOI0B, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUHU.

Hyxnennoseie xucnorel: JIHK un PHK. Hykneoruasr — MoHOMEpHI
HyKJ1enHOBBIX KucaoT. Ctpoenue u pyukiuu JJHK. Ctpoenue u pynkuuu PHK.
Bunet PHK. AT®: crpoenue u pyHKIUU.

Huronoruss — Hayka o kietke. KierouHas Tteopuss — mpumMep
B3aMMOJICUCTBUS Haed U (PAKTOB B HAYYHOM NO3HAHWUU. MeETOIbl H3y4EeHUS
KJIETKHU.

Knerka kak nenoctHas >xuBas cucrema. OOmMe TNPU3HAKH KIETOK:
3aMKHYTas HapyxHas MeMmOpana, mojnekyisbl JJHK kak reneruueckuii anmapar,
cUCTEMa CUHTE3a Oernka.



Tuner KIETOK: JyKapHOTHYECKas W Mpokapuotuueckas. OcoOeHHOCTH
CTPOCHHUS TPOKapHOTHIECKOHN KiIeTku. KieTounas cteHka 6akrepuii. CtpoeHue
AYKapUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dUBOTHOW H
TPUOHOM KJICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAS CTEHKA, TIMKOKAJIUKC, UX
¢yukuu. [Inazmatudeckas memOpana, e€ cBoiictBa u pynkuuu. Llutonnasma u
e¢ opranouasl. OnHoMeMOpanHbie opraHou/ sl kietku: I1IIC, anmapat ['onbmku,
nu30coMbl. [losryaBTOHOMHBIE OpraHOWABI KJIETKH: MUTOXOHIPHUH, IUIACTHJIBI.
[Ipoucxoxaenne MUTOXOHApUA W miactua. Buasl miactun. HememOpanHbie
OpTraHOUJbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM IIEHTP, LIEHTPHUOJU, PECHHUYKH,
KryTUKUA. OYHKIIMU OPraHOUJI0B KIIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sijgepHasi 000JI04Ka,
KapHoIla3Ma, XpOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JleMmoHcTpanuun:

[Toptpetsr: A. JIeBenryxk, P. I'yk, T. I1IBann, M. lllneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeieneHne XUMHYECKUX JJIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneineHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOEH.

Tabnuier u cxemsl: «lleproanueckas TabIUIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJeKyybl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIbI
oenkay, «Ctpoenue depmenta», «Hykmennososie kucnotsl. [JJHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »3yKapuoTHUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU  KJIeTKn», «CTpoeHue sapa KIETKW», «YTIJICBOABDY,
«JInmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HaOJI0JICHUM, M3MEPEHUN, IKCICPUMEHTOB, MHUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

JlaGoparopuass pabora Ne 1. «3yueHue KaTaaIUTHUECKOM aKTUBHOCTU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlaGoparopHass pabora Ne 2. «M3ydeHue cTpoeHUS KIETOK pPacCTEHUH,
KUBOTHBIX U OAKTEpU 1OJ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENaparax u ux
OTIMCAHUE.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH.

OOmeH BemecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMWIAIUS (SHEPreTUYECKUil 0OMEH) — B CTOPOHBI €IMHOrO Tpoliecca



MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BELIECTB U SHEPTUU B MOHUMAHUU
MeTaboIn3Ma.

Tunbr oOmeHa BemiecTB: aBTOTPOHBIH U rerepoTpodHbii. Poib
(dbepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TeMHOBas ¢a3bl (orocunrte3a. Peakuuun
¢dorocunreza. DddextuBHOCT, (oTOCcHHTe3a. 3HaueHue (HOTOCHHTE3a IS
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XeMOCHUHTE3UpyIolIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DHepreTUdecKkuii 0OMEeH B KJIETKE. PacIeruieHne BeecTB, BhIICICHUE H
AKKyMYJUpPOBAaHHE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxxenue u ero BuAbl. KUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
JbIXaHUE. OkucnurenbHOe dbocdhopunpoBaHue. OPheKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuuHoro cuHteza. ['enetnueckas unpopmarus u JHK.
Peanuzanus renernueckoi mHpopmanuu B KieTke. ['eHETHYECKUN KO U €ro
cBoiicTBa. Tpanckpumnius — marpuuHbiii cuate3 PHK. Tpancnsauus — 6uocunres
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOkuciaor. Ponb pubocom B
OnocuHTe3e OerKa.

Hexnerounsie ¢hopmbl xu3HU — BUPYChI. MicTopust oTKpeITHS BUpycOoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacteHuil, >XMBOTHBIX M YEJOBEKA, BBI3HIBAEMBIC
BUpycamu. Bupyc nmmynoaedpuuura yenoseka (BUY) — Bo30ynurens CIIN da.
OOpaTtHass  TpaHCKpUIIIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBAHUI.

JlemoHcTpanuu:

[Toptpetsr: H. K. Konpuos, /1. Y. UBanosckuit, K. A. Tumups3es.

Tabnuiel u cxembl: «Tunbl nutanus», «Metaboauzmy, « MUTOXOHIPUS,
«JHepreTuyeckuit ooMen», «Xmoporact», «Potocuntes», «Ctpoenne [JTHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «I eHeTHYeCKHit
ko1, «Bupyce», «bakrepuodarn», «CTpoeHHe W KU3HEHHBIM ITUKI BUpyca
CIINda, 6aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y asoenne JJHK u tpanckpumnus»,
«buocunTtes 6enkay, «CTpoeHHe KIETKN», MoJeib cTpykTyphl JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii 1UKII, WM KU3HEHHBIN MUK KiaeTku. MHTEepdaza m MuTos.
[Tponeccrl, nmporekatomue B uHTepdaze. Permkanus — peakiuss MaTpUIHOTO



cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HaOOp — KapUOTHIIL.
JIMTUIONTHBIA W TAIUIOWIAHBIA ~ XPOMOCOMHBIC  HAOOpBhI.  XPOMAaTHIBI.
[{uTtomornuyecknue OCHOBbI PAa3MHOXKEHUS W HWHIUMBUAYAJIbHOTO Pa3BUTHSA
OpTraHU3MOB.

Henenne knetku — muto3. Craguu muto3sa. [Ipoueccel, npoucxoasdiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKUI CMBIC MUTO3A.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

@opMbI  pa3MHOXKEHHUsI OpraHU3MOB: Oecrmojioe U TMoJioBoe. Buawl
Oecrojioro  pa3MHOKEHHS:  JIeJIeHHMe HaJABO€, IOYKOBAaHHME OJIHO- U
MHOTOKJIETOYHBIX, crnopooOpa3oBaHue, BETETATUBHOE  Pa3MHOXECHUE.
HckyccTBEHHOE KIOHMPOBAaHUE OPTaHU3MOB, €0 3HAYECHUE [T CEJICKLUU.

[TonoBO€ pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Craguu meiiosa. Ilponeccel, mpoucxoadmme Ha CTaausax Meiosa.
[ToBenenne xpomocoM B menose. KpoccuHrosep. buosiornueckuii CMbICT U
3HAYEHUE MEWO03a.

['ameTorenes — mpouecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMYHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30uj, SHIEKIIeTKa) — CIepMaTOreHe3 U OBOTEHE3.
OcoOEHHOCTH CTpOEHUs SULEKIETOK W CrIepMaTro30uaoB. OIUI0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Itarbl IMOPUOHATHHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
IpoOsieHre, racTpyssiius, opradorenes. [loctamOpuonanbHoe pazBuTHe. THITBI
MOCTAMOPUOHATIBHOTO Pa3BUTHUA: NPsIMOE, HENpsAMoe (JTUYMHOYHOE). BriusiHue
Cpebl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC
YPOICTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JemoHcTpanuu:

Tabmuupbr 1 cxembl: «DOpMbl pa3MHOXKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pPaCTeHUN», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oakrtepwit», «CTPOCHHE TONOBBIX KIETOKY,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukny, «Permmukanus [JHK», «Muto3y,
«Menosy, «lIpssMoe 1 HenpsiMOe pa3BUTHEY, «[ aMeTOreHe3 y MIEKOIUTAOIIUX
1 4yesnoBeka», «OCHOBHbBIE CTaIUM OHTOTE€HE3A.

O6opynoBanue:  MHUKPOCKON,  MHUKporpenaparbl  «CriepMaTo30ubl
MJICKOITUTAIOLIETOY, « S MIEKIeTKa MIEKOITUTAOIIEr0», «KapuoknHes B KJIETKaxX



KOpeIlKa JyKa», MarHUTHas MOJeNb-anIuIMKaus «/leneHrue KIeTku», MOJelb
JHK, monens Metada3HON XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

Jlabopatopnas pabora Ne 3. «HaOmogeHne muTo3a B KJIeTKaX KOHUMKA
KOpEIIKa JIyka Ha TOTOBBIX MUKPOIIpENnapaTax.

JlabopaTtopuast pabora Ne 4. «l3ydyeHue CTpOEHHUS MOJOBBIX KIETOK Ha
TOTOBBIX MHKpOMpenaparax».

Tema 6. HacsieAcTBEHHOCTH M1 MKBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropuss pa3BuTud TreHETHKUA. Poib
LIUTOJIOTUM M SMOPHUOJIOTUU B CTAHOBJICHUM T€HETUKHU. Bkian poccuiickux u
3apyOCKHBIX ~ YYEHBIX B pa3BUTHE TEHETUKH. MeToapl  TEHETHKHU
(ruOpUAOJIOTUYECKUNM,  LIUTOTCHETHUYECKHUM,  MOJIEKYJISIPHO-TEHETUYECKUN).
OcCHOBHbBIE TEHETUYECKHUE TOHATUA. [ 'eHeTUUEeCKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTH  HAcJEAOBaHUS  IPU3HAKOB, YCTaHOBJIEHHBIE [
Mennenem. MoHOTHOpUIHOE CKpEHIMBaHUE. 3aKOH €QUHO00pa3us TMOpUoB
NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAHMS. 3aKOH paCILICIICHUS
npu3HakoB. [ ' unore3a unctotTel rameT. [1oJIHOE U HEMOJTHOE JOMUHUPOBAHUE.

JlurnObpuaHoe CKpeluBaHuWe. 3aKOH HE3aBUCHMOTO  HAacleJI0BaHUs
npu3HakoB. llUToreHeTHyecKkue OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupyouiee CKpEILMBaHUE. Ucnonp3oBanue aHaJIM3UPYIOIIETO
CKpEIIUBAHUSA VISl ONIPEACIICHHS] TEHOTHIIA OCOOH.

CuerienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CUCIJICHHOMY HAaCJIeIOBaHWI0 TeHOB. Hapymienue clermieHuss T'e€HOB B
pe3yabTaTe KPOCCUHTOBEPA.

XpOoMOCOMHas TEOpHs HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.

I'eneruka nona. XpoMOCOMHOE ONpEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['omorameTHble U reTeporaMeTHbie opraHu3Mbl. HacnmemoBaHue
MIPU3HAKOB, CIIETUICHHBIX C MTOJIOM.

N3MeHUYHnBOCT. Buasl  M3MEHUYMBOCTH: HEHACJICJICTBEHHAsT U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHONM  HM3MEHYHMBOCTH.
XapakTtepucTuka MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapwanvoHHBIN psig U
BapualMoHHasi KpuBas. Hopma peaknuu mnpusHaka. KojguuecTBeHHBIE W
KaueCTBEHHBbIC MPU3HAKU U UX HOpMa peakiuu. CBOMCTBA MOIU(PUKAITMOHHOM
M3MEHYUBOCTH.

HacnencTBennas, wim reHOTUNIAYECKAs,, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meiio3 U TOJIOBOM TpollecC — OCHOBAa KOMOWHATHUBHOMN
U3MEHYMBOCTU. MyTalMoHHas W3MEH4YuBOCTh. Kraccudukamums MyTaluid:



TE€HHBIE, XPOMOCOMHbIE, TeHOMHBIE. YacToTa M MPUYUHBI MyTaluii. MyTareHHbie
¢dakToOphl. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HACIEACTBEHHOW M3MEHYMBOCTH H.
N. BaBunosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuorun yenoBexka. OCHOBHBIE METOAbl T€HETHKHU
YEJI0BEKA: reHEeaJIOTMYECKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuil. COBpEMEHHOE Ompe/eieHue
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKAa: T€HHBIC
Oone3Hn, OOJIE3HN C HACIIEICTBEHHON MPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIC
oonesan. ComaTH4ecKWe W TeHepaTHBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHIUMBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTu4eckux 0ose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBAHHUE. 3HAUCHUE
MEIUIIMHCKOW TEeHETUKU B TMPEJOTBPAIIEHUH U JICYCHUU TE€HETUUYECKUX
3a00s1€BaHUI YeJIOBEKa.

JleMmoHcTpanuu:

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

Tabmuupr u  cxeMbl:  «MOHOTMOPUAHOE  CKPEIIMBAHME H  €rO
IIUTOTEHETUYECKAasi OCHOBA», «3aKOH PACIICIUICHUS M €r0 IUTOTeHETHYECKas
OCHOBa», «3aKOH YHUCTOTHI Tamer», «JluruOpugHoe  CKperruBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEHIUBaHHA», «Meio3y,
«B3anmoAenucTBrUE aJUIENBbHBIX TE€HOBY», «l'eHeTudyeckue KapTel pacTEHUH,
KUBOTHBIX U YeJoBeKa», «I'eHeTuka moiyia», «3aKOHOMEPHOCTH HaCeIOBaHMUS,
CUEIJICHHOrO0 ¢ Tmojom», «KapuoTumbl dYenoBeka M JKUBOTHBIX», «Buisl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHIHBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTarimoHHas U3MEHUYUBOCTD.

O6opynoBanue: MoAeau-anIIuKauu «MOHOTUOPUIHOE CKpPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JlurnOpuaHoe ckpeniuBanue», «llepexpéct
XPOMOCOM», MHUKPOCKON M MUKporpenapatr «Jlpo3oduna» (HopMa, MyTaluu
(bOopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox mMoCeBHOM.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

JlaGoparopnas padora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHUOPUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS Y IP030(HIIBI HA TOTOBBIX MUKPOTIpETIapaTaxy.

Jlabopatopnass pabora Ne 6. «U3yuenme wmomudukanmoHHON
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOIN.

JlabopatopHast pabota Ne 7. « AHaIM3 MyTamuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax.



[Ipaktnueckass padora Ne 2. «CocTaBlieHHME U aHAJIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpoLecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIUS.
Yuenne H. WM. BaBunoBa 0 IEHTpax MOPOUCXOXKACHUS U MHOTrooOpasus
KYJbTYPHBIX pacTeHul. [{eHTpbl MPOUCXOXKICHHS JOMAITHUX KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHbIE METO/IbI CeNEeKIIMU. MacCOBBIN ¥ MHIUBUAYATbHBIA OTOOPHI
B CEJICKIIMH PACTECHUH U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
CKpeluBaHue — UHOpuauHr. Yucras nuHua. CKpelllMBaHUE YHUCTHIX JIMHUMH.
['eteposuc, nnu rubpuanas cuna. HeponctBeHHoe ckpeluBaHie — ayTOPHUINHT.
Otpanénnas rubpuausanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 U
IIOJIy4YE€HUE TMOJIMIUVIONAOB. JIOCTMIKEHUS CENEKIUMU PACTECHUW, >KUBOTHBIX WU
MHKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOJICTBA. |'€HHAd MHXKEHEpHUs. DTaIlbl
co3ganusi pexkomOuHantHoM JIHK wm TpaHcreHHsix opranu3zmoB. Kierounas
umxkeHepus. Kietounele KyJnbTypbl. MHKpPOKIOHAIBHOE  PAa3MHOXKEHHUE
pactennii. KilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX
OpraHU3MOB. OJKOJOTMYECKHe M 3Thyeckue mnpoodsnemsl. MO — reHeTudecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

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

Tabmuiel u cxeMbl: kapta «LleHTpbl MPOUCXOXKACHUS U MHOT00O0pasus
KyJbTYpHBIX pacteHuit», «llopoapl goMamHuUX KUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHui», «Otnanéunas rudpuauszanus», «Padboter akagemuka M.
®. HsanoBay, «llomumionaus», «OO0beKThl OHMOTEXHOIOTHN», «KileTouHbIE
KYJIbTYPBbI U KIIOHHPOBaHUEY, « KOHCTpYyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpPaKTHYeCKHe padoThI:

Oxckypeust «OCHOBHBIE METOAbI U JIOCTUXKEHHS CEJEKIHH PACTCHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMIO,  IUIEMEHHYI  (depmy,
COPTOMCHBITATENLHBIN  y4acTOK, B TEIUIMYHOE XO35SMCTBO, JaOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO I[IEHTPA)».

11 KUIIACC



Tema 1. DBoJIIOIIUOHHAS OHOJIOTHSL.

[Ipennockuikn BO3HMKHOBEHUS! BOJIIOIIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopust U €€ MecTo B OHoJoruu. BiusiHue 3BOTIONMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHU U APYTHUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B TAJICOHTOJIOTHYECKON JIETOMHMCH, TMEPEXOIHbIE (OPMEI.
buoreorpaduueckue: cxoactBo u paznuuue ¢dayH U QIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA M Pa3uyusi SMOPHOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHEBIE,
PYAMMEHTapHBIE OPTaHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OomtonmonHass teopuss Y. JlapBuHa. IIpeanochuikn BO3HHKHOBEHHUS
napBUHM3MA. JIBKYIIME CHIIBI 3BOJIIONMU BHUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE IPU OTPAHUYCHHOCTH PECYPCOB, HEOMPEICIEHHAS U3MEHUUBOCT,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretuueckas teopust B0 (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosonus. [Tonynsnus kak eIMHUIA BUIA U SBOJIIOIUH.

JBrxymue cuiibl (paxTopbl) IBOJIOLUU BUAOB B pUpoe. MyTallMOHHBIHI
npolecc 1 KoMOMHATUBHAS U3MEHYMBOCTH. [lomynsiroHHbIe BOJHBI U Apend
reHoB. M30J11st 1 MUTpalus.

EctecTBeHHbIit 0TOOp — Hampapmistomuid ¢GakTop 3Bodonud. DopMel
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco6aeHHOCT, OpPraHu3MOB Kak pe3ysbTaT 3Bostonuu. [Ipumepsi
IPHUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopd 036l ¥ UIMOATANTAIIHH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIE (POpMBI
BUJ1000pa3oBaHusl: Teorpaduueckoe, 3K0JIOrHIECKOe.

Makposomorusi. dopmel  3BOIMIOUMU:  (puUIleTHYECKAs, JUBEPreHTHas,
KOHBEPIeHTHas1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLIUH.

[Tpoucxoxnenune OT HECIEINaTU3UPOBAHHBIX MPEIKOB.
[Tporpeccupyroias cnenuanu3anusa. AJanTUBHAS paudaliysl.
JdeMoHcTpauu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. Kosanesckuii, K.
M. Bbap, D. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabmuubr u cxemsl: «Pa3BuTHE OpPraHUYECKOTO MHpa Ha 3eMIey,
«3apoIbIIK TO3BOHOYHBIX )KHBOTHBIX», « ApXeonTepukcey, «Dopmbr 60psObI 3a
CylecTBOBaHME», « EcTecTBEeHHBIN 0TOOP», «MHOTO0Opa3ue COPTOB paCTCHUI Y,



«MHorooOpa3ue  mopox  KHUBOTHbIX», «llomymsauuny», «MyTanuoHnHas
U3MEHUYHMBOCTB», «ApoMopdo3bly, «Manoagantanumy», «O0mas AereHepauus»,
«/IBmwxkymue cwuibl 3Bomronnn», «Kapra-cxema mapmpyra mnyremectsus Y.
Hapsuna», «bopb0a 3a cymectBoBaHuey, «lIpucnocobi1eHHOCTh OPraHUu3MOBY,
«I"eorpaduueckoe Bumo0oOpazoBaHue», « IKOJIOTUUECKOE BHI000OPA3OBAHHE.

ObopynoBaHue: KOJUIEKIIMSI HACEKOMBIX C PAa3IMYHBIMUA TUTIAMHU OKPACKH,
Ha0Op IJIOJ0B U CeMsH, KojuleKus «lIpuMepsl 3alUTHBIX MPUCTIOCOOIEHUM Y
KUBOTHBIX», MOJIe]b «OCHOBHbIE HAlPaBJIECHUS SBOJIIOLMW», 00BEMHAS MOJIEIb
«CTpOoeHHE roJIOBHOTO MO3ra IO3BOHOYHBIX Y.

buoreorpaduueckass kapra mupa, KoywieKius «@DOpMBI COXpaHHOCTU
HMCKONAEMBIX JKMBOTHBIX M pAacTeHUW», Moxaenb amumkanus «llepexpéct
XpOMOCOM», BIaXHble npenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKponpenapat «J{po3odunay (Hopma, mytanuu GopMbl KPbUIbEB U
OKpAacku Tena).

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

JIaGoparopHas pabora Ne 2. «OnucaHue npucrnoco0IeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHay4YHBIE NPEICTABICHUS O 3apOXACHMM >XKM3HH. HaydHble rumoressl
BO3HUKHOBEHUS JKM3HM Ha 3emuie: aOMOreHe3 W MaHcnepMus. XuUMUYecKas
HBOJIIOLIMSA. AOHMOTEHHBIM CHHTE3 OPraHMYECKHUX BEUIECTB U3 HEOPraHUYECKHX.
OKCIEpUMEHTANBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomounu. HavanbHbie
sTanbel Ouonornueckoi sBomouuu. ['mnoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP M BOSHHUKHOBEHHE NMPOTOKJIETKHU. [lepBbie KIETKH U UX
sBoroLMs. POPMUPOBAHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeit. Apxeickas u
npoTepo3oiickast 3pel. Ilanmeo3olickas 3pa u €€ mNepUOIbl: KEeMOPUNCKUM,
OpPIOBUKCKHUH, CUITYPUUCKUN, NEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickass »spa W €€ TepuoAbl: MNaJCOreHOBbIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIM.

XapakTepUCTUKA KJIMMATA U T€OJOTHYECKUX MPOLECCOB. OCHOBHBIE 3TAlbI
HBOJIIOLIMMA PACTUTENIBHOTO U JKUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUl U
XKUBOTHBIX. [TosIBlIEHME, paclBET M BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)xkeHue 3Boiatound. OCHOBHBIE
CUCTEMATHYECKHE IPYIIbI OPraHU3MOB.



DBOJIOLHS YEJIOBEKA. AHTPONOJIOrus Kak HayKa. Pa3BuTue mpeacTaBieHuit
O IPOUCXOKJIECHUU 4YeJoBeKa. MeToapl u3ydeHus antponoreHe3a. CxoacTsa u
pa3JINyYUs YeJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnencrBenHas
W3MEHYUBOCTh M €CTECTBEHHBIM o0TOOp. OOIecTBeHHBI 00pa3 JKU3HH,
W3rOTOBJICHHE OPYIUH TpyAa, MBILUICHHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DJBOJIOLMAHM YEJIOBEKA: aBCTPAJIOINUTEKH,
YemoBek ymenbid, YenoBek NpAMOXOMAIINN, YeNOBEK HEaHIACPTAIbCKUN,
UYenosek pazymHblil. HaxoaKkn MCKOIMMAeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHUA,
00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUA.

YenoBeueckne pacbl. OcHOBHBIE OONBIIKME pachl: E€BPOINEOHIHAS
(eBpasuiickasi), Herpo-aBCTpajJioMjHasi (9PKBAaTOpUaJibHAS), MOHTOJIOMIHAS
(a3uarcko-amepukaHnckasi). UYepTbl MOpUCTIOCOOJIGHHOCTH  MpeCTaBUTENEH
YeJIOBEUECKHUX pac K YCIOBHUSAM CYIIECTBOBaHUSA. ENMHCTBO YelOBEUECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

IToptpetsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBenne ComHEYHOM CHUCTEMBI», «Pa3BuTHe
OopraHuueckoro wmupa», «PactutenpHas KieTka», <« KuUBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX HAXOJOK TPEIKOB
COBPEMEHHOTO 4YEJIOBEKay», «J[peBHelmme moan», «lpesaue moan», «llepseie
COBPEMEHHBIE JIOIN», «HemoBeuecKkue paco».

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAJIblla, KPOMAHbOHIIA), CIEIKHU HIH
M300paKEeHHsI KAMEHHBIX OpYAUN MEPBOOBITHOTO YelOBEKa (KaAMHHU-YOIIIEPHI,
pyoOwmia, ckpebsa), TreoxpoHoJioruyeckas Taonuma, KoJuiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKTUHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHUN U
KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUS OPraHUYEeCKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.



DOKOJIOTHMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJoruu. MeTobl
AKOJIOTMYECKUX UCCIETOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeJI0BeKa.

Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢aktopel. Kimaccudpukamuss 3KOJIOTHUECKUX (PaKTOPOB:
abnoTtuuyeckre, OMOTUYECKHE M aHTPOIOTreHHbIe. J[eHcTBHE 3KOJIOTMYECKUX
(akTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®dortonepuonusm. [Ipucrnocobienns OopraHu3MOB K JACHCTBUIO aOMOTHYECKUX
¢dakTopoB. buomornueckue puTMEI.

buotnueckue  ¢akropsl. Buasl  OMOTHMYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIIUS, XUIITHUYECTBO, CMMOKO03 U ero ¢hopmbl. [Tapazutusm, koomneparus,
MYTyallu3M, KOMMEHCaIu3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M,
HeWTpanu3M. 3HaueHUE OMOTHYECKUX B3aMMOJEWUCTBHI ISl CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKH MOmyssinuu. OCHOBHBIE IOKa3aTelu
NONYJIALUU: YUCIEHHOCTh, IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJmHaMuKa YuCIEHHOCTH NOIMYJISIUN U €€ peryssius.

JleMmoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuubr u cxembl: kapta «[Ipupoansie 30Hb1 3emmny, «Cpesl oOuTaHus
opranusMoBy», «®otonepuoausm», «llomynsuun», «3aKOHOMEPHOCTHU pOCTa
YUCJIIEHHOCTU NOMYJsUnU UHDY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas paborta Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEeHUM
U3 pa3HBIX MECT OOUTaAHHS.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJALMI Pa3HbBIX
BHUJIOB PACTCHUI.

Tema 4. CooOmecTBa ¥ IKOJI0rHYeCKHE CUCTEMBI.

Coo06m1ecTBO Opranu3MoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BHUI0BAs,
POCTPAHCTBEHHAs, Tpoduueckass (muieBas). Bunabl-momuHaHTel. CBs3U B
ouoneHo3e.

Dkosornueckue cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreoneHo3e. DYHKIMOHATIbHBIE KOMIIOHEHTHl AIKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTHI, peylieHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME.



Tpoduueckne (muimeBbie) ypOBHU SKOCHUCTEMBI. [lumieBpie menmw W CETH.
OcHOBHBIEC TIOKa3aTeNX IKOCUCTEMBI: OMoMacca, MPOAYKIUSA. IJKOJIOTHYECKHUE
NUpaMUabl: TMPOAYKIIMH, YUCIECHHOCTH, Ouomacchl. CBONCTBa SKOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsLUs, pa3BuTHe. CyKIEeCCHs.

[TpupoanHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTOTeHHBIE AKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitunBocTH 3KOcUcTeM. CoXxpaHeHHe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenue B. . Bepraackoro o 6uochepe. ['panuiibl, coctaB U CTpyKTypa
o6uocdepnl. Kupoe BemectBo u ero QpyHkiuu. OcobeHHoctu Ouochepsl Kak
rJ100aNbHOM JKOCUCTEMBI. JlMHAMUYECKOe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTbl BemecTB W OHOTCOXUMUYECKHE IHMKIBI 3JIEMEHTOB
(yriepona, azora). 30HaIBHOCTL OMoc(hepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Oumochepe 3eMiu. AHTPONOTCHHBIE W3MCHCHHUS B
ouocdepe. I'modanbHBIC YKOJIOTHYSCKUE TIPOOTIEMBI.

CocyiiecTBoBaHue IPUPOBI 151 YEJI0BEUECTBA. Coxpanenue
Omopa3zHooOpa3usi Kak  OCHOBa  ycTolumBocTH  Ouocdeprl. OcHOBa
PaAIMOHAIIBHOTO YIPABIEHUS TPUPOJAHBIMU PECYypcaMU U UX HUCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH M OXpaHa MPUPO/IBI.

JeMmoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Ta6nuiet u cxemsl: «llumieBbie enu», «bUOILIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnsie coobimectBay, «llenu nutanusy, «IKONIOTHUECKAsS MHUPAMUJIAY,
«buochepa wu  uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO  JIecay,
«JKOCHUCTEMA XBOMHOIrO Jieca», «bHOIIEHO3 BOJOEMA», «ATPOLIECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BaxHeimne
WCTOYHUKH 3arps3HEHUs] BO3JlyXa U TPYHTOBBIX BOJ», «llouBa — BakHelIas
coctaBsitoas  Ouocdepnr», «DakTopbl nerpagandd mouBy», «llapHUKOBBIM
ahdex», «DakTophl PaAMOAKTUBHOTO 3arps3HeHust Ouochepw», «OO6mas
CTpykTypa 6uocdepr», «Pacnpoctpanenue *ku3Hu B 6nocdepe», «O30HOBBIN
aKkpaH ouocheps», «KpyroBopot yriepoaa B 6uocheper», «KpyroBopot azora B
MIPUPOJIEY.

O6opynoBanue: MoIeb-anTuIMKanus « TUumuuHbIe OMOLIEHO3bIY, repoapuii
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buorenos3», «Bpenutenn
BOKHEUIIINX CEIbCKOXO3SMCTBEHHBIX KYJIBTYpP», TepOapuu U KOJUICKIIHH



PaCTEHMM U KMBOTHBIX, IPUHAUICKAIIUE K PA3HBIM JKOJIOTMYECKUM TIPYIIIamM
onHoro Buja, Kpacnas kuura Poccuiickoii ®Penepauun, H300pakeHUS
OXpaHAEMBbIX BUJIOB PACTCHUH U )KUBOTHBIX.

[VNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMEI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBmuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMS OOYYalOIMMHCS TMPOTrpaMM CpexHero oOmero o0pa3oBaHUs:
JUYHOCTHBIM, METANIPEAMETHBIM U TPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpyKType NTUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS mpeameTa «buonorus»
BBIZICJICHBl  CJIEAYIOIIME  COCTaBIIOIIME:  OCO3HAHHME  OOyYaroIIMMUCS
POCCHICKOM TPa)XJaHCKOW HUAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEICHUI0, HAIMYME MOTUBALUU K OOYYEHHIO
OuMoJI0oTHY, 1IeJICHAINIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKIEHUN THYHOCTH HA
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpPAOUUUN  pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJCTBOBAaTbCA B CBOEM  JEATEIIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKAMM, MPUCYLIUMHU CHUCTEME OHOJIOTMYECKOro OOpa30BaHHUs, HaJU4ue
HKOJIOTMYECKOTO TPaBOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
KU3HEHHbIC TIJIaHBbI.

JIngHOCTHBIE pE3yabTaThl OCBOEHUS NIpeaMeTa « bHonorushy JOCTUTaroTCs B
€IMHCTBE Y4YEOHOM U BOCIUTATENBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUUCKUMHU  COLUMOKYJIBTYPHBIMH, HCTOPUUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHSATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLEeccaM  CcaMOMNO3HaHUS,
CaMOBOCHUTAHUS U CaMOPa3BUTHSI, pa3BUTUSI BHYTPEHHEN MO3ULIMH JIMYHOCTH,
MaTpUOTU3Ma, YBAXEHHUSI K 3aKOHY M NPaBOMOPSIKY, YEJIOBEKYy Tpyla H
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBa)XXCHHs, OEpEKHOr0 OTHOLIEHUS K
KyJIbTYPHOMY HAaCICOUIO W TPaJMIUsAM MHOTOHAIMOHAJIBHOTO HapoJa
Poccuiickon denepanuu, NpupoAe U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUSA Yy4yeOHOro mnpeamera «buonorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,



CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHHUIA,
COOTBETCTBYIOIIMX TPAJULHUOHHBIM LIEHHOCTAM POCCHICKOTO OOIIECTBA,
paclIMpeHre >KU3HEHHOTO OIbITa W OINbITa JESITENBbHOCTH B IIPOLECCE
peanu3alMi OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:kaIaHCKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKOM MO3UIIUU 00yYaroerocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U ITPaBOIIOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIbHBIX 3a]1a4, BHITIOJHEHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEIEATh COOCTBEHHYIO TMO3UIMI0O IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUUTHIBATh B CBOUX JACHCTBUSAX HEOOXOUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOKICHUAMHU, KYJIbTYPHBIMH IIEHHOCTSIMU
Y COI[MAJTIbHBIM IOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
y4eOHBbIX, ITO3HABATENIbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBAKUTEIBbHOTO
OTHOIIEHUS K MHEHHUIO OIIOHEHTOB NpHU OOCYKJIEHUU CIIOPHBIX BOIPOCOB
OHMOJIOrMYECKOT0 COJIEPIKaHuUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON rpaXJaHCKON UJICHTUYHOCTH,
NaTpUOTH3Ma, YBaXKEHHsI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IE€PEN
Ponunoiu, ropmoctu 3a cBOM Kpail, CBOK PoanHy, CBOWM S3bIK U KYJBTYpY,
MIPOIIIOE M HACTOSAIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccun;

LICHHOCTHOE OTHOILICHHWE K IPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
MIPUPOIBI, TOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
Tpyne,

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OHOJOTWU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUHU 3aKOHOB
OPUPOABI, B AKU3HU YEJIOBEKA M COBPEMEHHOIO 00IIECTBA;

ujeiHas yoex1EHHOCTb, TOTOBHOCTh K CIYXEHHUIO U 3amuTe OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOIA;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHNS;

CIIOCOOHOCTH OIIEHUBATH CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE HMOIMOHAJILHOIO BO3JCUCTBUSL >KUBOM TPUPOJALI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQKEHHUIO B Pa3HBIX BHUJIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢puzuyeckoro BocnuTaHusi, GopMHUPOBAHUA KYJIbTYPhI 310POBbS U
IMOLMOHAJILHOTO 0JIarOnoJTyYnsi:

NOHUMaHUE W peaju3alus 3J0pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBOe  TUTaHUE, COOJIOJEHWE THUTMEHMYECKHMX TpaBWJI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Quindeckas
AKTUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE I[IEHHOCTH TMPaBUJ WHIWBHIYAIHHOTO W KOJIJICKTUBHOTO
0€30macHOro MOBEACHUS B CUTYaIIMSIX, YTPOKAIOIUX 3I0POBBIO U KU3HHU JIFOCH;

OCO3HAHME MMOCTICACTBUI M HETIPUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHNUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOMW JEATEIbHOCTU TEXHOJIOTUYECKOM U COIMaIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, TJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOIHSATH TaKylO JAESTEIbHOCTD;

MHTEPEC K pa3auvHbIM chepam npodhecCuoHaANbHON IS TEIHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BHIOOpP Oynymied mnpodeccurn W peann30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUSI;



MOBBIIIIEHUE YPOBHS 3KOJIOTUYECKOW KYJIBTYphI: MPUOOPETECHUE OIbITa
IJITAHUPOBAHMSI TIOCTYNIKOB M OILIEHKA HX BO3MOXKHBIX TMOCIEICTBUI Jis
OKpPYXKaloIllel Cpebl;

OCO3HaHMUE TI00aTbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BAaTh NpHOOpETacMble MpPU U3YUYEHUU OHOJIOTHU
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM (COOMIOJIEHUE TpaBWJl TOBEACHUS B  IPUPOJE,
HaIpaBJICHHBIX HA COXpPAHEHUE PABHOBECHS B DKOCHCTEMax, OXpaHy BHUJIOB,
aKocucTeM, orocdepsr);

AKTUBHOE HENPUATHE JCUCTBUW, NPUHOCAIIMX BpEI OKPYKAlOLIeh
IPUPOIAHON CpeJie, YMEHUE TPOTHO3UPOBATh HEOIArONpUITHBIE SKOJIOTUUECKHE
MOCJEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUM U MPEAOTBpALIATh UX;

HaJU4he€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpPBI, OIbITa JACSITEIBHOCTH SKOJOTMYECKOM HaINpaBlIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON U COITUATBLHOMN
IpPaKkTHUKE, TOTOBHOCTH K Y4YacTHI0O B MPAKTUYECKOW JEATEIBHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U UWTATENIbCKON KYJIBTYphl KaK CPE/ICTBa
B3aUMOJICHCTBUS MEXKTY JIFOABMU U MIO3HAHUS MUPA;

NOHUMaHUe crheruduKy OUOJIOTMM KaK HAayKd, OCO3HaHUs €€ poyiu B
(GbopMHpPOBaHNY PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH 1IEITOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOl1ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpoOJemM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TJI00ATBHBIX HKOJIOTHYECKUX MPOOIeM
u obecreyeHHs Tepexoja K YCTOWYMBOMY PAa3BHUTHIO, PAIMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKMX 3HAHUM B LEIAX
MOBBIIICHHUS] OOILIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  oOOydarouiuxcs,
dbopMupyemMoii pu n3y4eHu OUOJIOTHY;

MMOHUMaHUE CYIIHOCTHA METOJ0OB ITO3HAHHUSI, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM HCHOJb30BATh IMOJIy4aeMble 3HAHUS Ui aHAIW3a W
0O0BSCHEHHUS SIBICHUM OKPY>KAIOIIETO MUPA U MTPOUCXOASAIINX B HEM U3MEHEHUH,
yMEHHUE JieNlaTh OOOCHOBAaHHBIC 3aKJIIOUEHMS Ha OCHOBE HAy4dHbIX (PAKTOB U
UMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO KCIIOIb30BAaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus Npo0JIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAHHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsSI yueOHOro npeamMera «buomgorus»
BKJIFOYAIOT: 3HAYUMble 171 (OPMHPOBAHUS MHUPOBO33PEHUS OO0YYaIOIIUXCS
MEKIUCLIUTUTMHAPHBIE (MeXNpeaMETHBIE) oOLIEHayYHbIE ITOHSATHS,
OTpaXXarolllie IeJIOCTHOCTh HAay4YHON KapTUHBI MUpAa U CIEUU(PUKY METOJO0B
NO3HAHUSA, MCIHOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, 3SHEPIHs,
ABJICHUE, TIpollecC, CHCTeMa, Hay4yHbld (akT, TPUHLUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUX), YHUBEPCAIbHbIE yueOHbIE TeHCTBUS (ITO3HABATENbHBIE,
KOMMYHUKAaTHBHbIE, PETYJISATUBHbIE), oOecreuynBaroniye (QopMUpOBaHUE
(YHKIIMOHAJIBHONM I'PaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIMU O0ydYaromuxcs,
CIIOCOOHOCTh 00YYarOUIMXCsl UCIIOJIb30BAaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKUE 3HAHMS W YHHUBEPCAJIbHbIE Y4YEOHbIE JCUCTBUS B
II03HABATEIBHON U COLIMAJIBHOU MPAKTHUKE.

MertanpeameTHble pe3yJbTaTbl OCBOCHUSI MPOTPaMMbl CPEIHETO OOIIEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JAeiiCTBHS:



CaMOCTOSATENIbHO  (pOopMyJIMpOBaTh H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccu]ukamuu, 000OIIEeHMs), PACKpPhIBAThH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIICIATH HMX XapakTEepHBbIC MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MMOHATHSIMH ),

OMpeNeNsaTh 1LeNu JeITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JCSATENIBHOCTU C TOCTaBJICHHBIMU
HEJSIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (DAKTOB W
SABJICHUM KUBOU MPUPOJIBIL;

CTPOUTH JIOTHYECKUE PACCYXACHUS (UHIYKTUBHbBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUSI B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHU B N3y4aeMbIX OMOJIOTHUECKHX 00BEKTaX, a
TaKK€ MPOTHUBOPEUYUH  PA3HOTO  pPOJA, BBISIBICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSIX pEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOECKTHOMN
NeSATETLHOCTH, HABBIKAMH pa3perieHus mpo0ieM, CTOCOOHOCTHIO K TOTOBHOCTHIO
K CaMOCTOSITEILHOMY IIOMCKY METOJOB peIIeHUs TMPaKTUYSCKUX 3ajad,
MPUMEHEHHUIO Pa3INYHBIX METOJIOB MTO3HAHNS,

UCIIOJIb30BaTh PA3JIUYHBIC BHJBI JCATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHUS, €r0 HWHTEPIPETAIluu, MPEoOpPa30BaHUIO0 W TMPUMEHEHUIO B YUYEOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE  HAYYHBIM  THN  MBIIIICHUS,  BIAAETh  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aadyll B 00pa30BaTEIHHOU
NESTETbHOCTH U KU3HEHHBIX CUTYAIUAX;



BBISIBIIATh TPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI VIS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJYUYCHHbIE B XOJI€ pEUICHUS 3aJladyd pPe3yJbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH 1EJICHANPABICHHBINA MMOUCK MEPEeHOCca CPEJICTB U CIIOCOO0B
NENUCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTU
KU3HEICATCIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TIOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTePHATUBHBIE PEIICHN.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCSA B PA3NMYHBIX WMCTOYHWKAX HWHoOpMaruu (TEeKCTe
y4eOHOTO MOcOoOUsl, HAYYHO-TIOMYJIIPHOM JTUTEpaType, OUOTOTHYECKUX CIOBAPIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax laHHbIX, B IHTEpHETE), aHATM3UPOBATh
nHQOpPMAITUIO pa3IMYHBIX BHAOB H (GOpM TMPEACTABICHUSA, KPUTHICCKU
OILICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(bopMyIHpOBaTH 3aIIPOCHI U IPUMEHSTH PA3IUYHBIC METOIbI IIPU TTOUCKE U
otbope Onosornueckor HHGOpMaIUK, HEOOXOIUMOH JIJISl BBIMOTHEHUS YIEOHBIX
3ajay;

MpUOOpETaTh OMBIT MUCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY MpEICTaBICHUS
ouosiornyecko wuHpopmanuu (cxembl, rpadukd, gUarpaMMbl, TaOJUIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KadecTBE CpeACTBa NIpu pabore ¢
Ouonornyecko wuHGOpPMAIUEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPEoOpa3oOBBIBATH  3HAKOBO-CHUMBOJHMYECKHE  CpPEIICTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) o6menne:



OCYIIECTBJIATh KOMMYHHKAaIlMM BO BceX cdepax KU3HU, aKTUBHO
y4acTBOBAaTh B JAMAJOre WJIM JAUCKYCCHUHM MO CYIIECTBY OOCYXKIaeMON TeMbI
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKIEHUS  OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaracMoi 3aJau, yYUTbIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3UIUHN APYTUX YYACTHUKOB JUAJIOTa WU TUCKYCCHUN);

pacmo3HaBaTh HEBepOaJIbHBIC CPEACTBA OOIICHMs, MOHUMATh 3HAYCHUE
COILIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJIEHCTBUS, TOHUMATh
HaMEpEeHUsl JPYTuX JIOJIeld, TMPOSBISTh YBAXKUTEIBHOE OTHOIIEHUE K
co0eceTHNKY U B KOPPEKTHOU opMe (HopMyTupoOBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesITeJIbHOCTD:

MMOHKUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIY AIbHOU
paboThl MpU  peuIieHUH  OUOJOTUYECKOW  mpoOjeMbl, 0OOCHOBBIBAThH
HEO0OXOIUMOCTb MTPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSI MPU PEIICHUU
yueOHOI 3a1auH;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBUM € yu€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA,

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEUCTBUA TI0 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKA KOMAaHIbI B
oO1uit pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBIIATh TMO3UTHUBHOE CTPATErMYECKOe IOBEICHUE B Pa3IUYHBIX
CUTYyaIUsIX, IPOSIBIISATh TBOPUECTBO U BOOOpaX)KEHNE, ObITh MHUIIUATUBHBIM.

OBJageHNe YHUBEPCAJIbLHBIMY PeryJsiTUBHBIMU AeCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKWE 3HAHWS JI BBISIBJICHHUS MPOOJIEM M HUX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBHIOMPATh HAa OCHOBE OMOJOTHYECKUX 3HAHUMW II€JIEBBIC M CMBICIOBBIE
YCTAHOBKHU B CBOMX JEHCTBUSIX M MOCTYNKAX [0 OTHOIICHUIO K KUBOU MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3/IOPOBBIO OKPYKAIOIINX;



CaMOCTOSITEJIBHO OCYIIECTBIIATH MO3HABATEIBHYIO JIESITETbHOCTD, BHISIBIIATh
MPOOJIEMBI, CTABUTH U OPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN
NEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTECHUH;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAaTH (POPMHUPOBAHUIO M TIPOSIBICHUIO ITHPOKOW IPYAUIIUU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOW OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B €S TEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB M
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI PeICKCUU JIJIsl OLICHKU CUTYyallluH, BEIOOpa
BEPHOIO PEIICHHUS;

YMETh OIICHHWBATh PUCKA U CBOEBPEMEHHO IMPUHHMATh PEIICHUS MO HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IPU aAHAIM3E PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsiTHE Cedsl U APYTUX:

NpPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IPU aHAIM3E PE3yJIbTaTOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTo YeIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKIIOYAIOT creruduueckue s ydeOHOro mpeaMeTa
«buonorusy» HayuyHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUU MO OCBOCHHIO,
UHTEpIpPETallMd M NpeoOpa30BaHUIO 3HAHWM, BHUABI JACATEIBHOCTH IO
MOJIyYE€HUIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHUI B PA3IUYHBIX Y4€OHBIX



CUTyallUsIX, 4 TaKXe€ B PEAIbHbIX XW3HCHHBIX CHUTYalUSX, CBSA3AHHBIX C
ouonorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEACTABICHBI M0 TojaM
00yueHus.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO Tipenmera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHUHU B CHCTEME HAYIHOT O
3HaHUS €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMS, O BKIIAJE POCCUICKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIHHOM
IPaAaMOTHOCTH Y€JIOBEKA IS PEIICHMS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBAaTh COAECPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboin3Mm (0OMEH BEIIECTB W MpeBpalicHue
SHEPTruu), TOoMeocTa3 (camoperyssius), YpPOBHEBas OpraHu3alUs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BEEHUE (penpoykuus), HACJIEJCTBEHHOCTb,
M3MEHYNBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XpPOMOCOMHas,
MYTallMOHHAsI, I[IEHTpajbHasi JOTMa MOJEKYJISIpHON Ouosorun), 3axkoHbel (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 ieHTpax MHOTO0Opasus u
MIPOUCXOXKICHUSI KyJIbTYpHBbIX pacTenuilt H. Y. BaBunosa), onpenensite rpaHUIlb]
WX MMPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHUE BJI/IETh METOJJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
Y OITMUCAHUE KUBBIX CUCTEM, ITPOLECCOB U SBJICHUN, OPraHU3aLMs U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJBI)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
pEe3yJIbTATOB, UCTIOJIb30BAHHBIX HAYUYHBIX MOHSATHM, TEOPUI U 3aKOHOB, YMEHHUE
JI€JIaTh BBIBOJIbl HA OCHOBAHHUU NOJIYUYECHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICIISITh CYLIECTBEHHbBIE IPU3HAKU BUPYCOB, KIETOK IPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MpolieccoB: 0OMEHa BELIECTB U MPEBPAILICHHS SHEPTUU B KJIETKE, OTOCUHTERA,
MJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTEe3a, MUTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHUs, WHIWBUIYAJbHOIO PAa3BUTUS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJYyYCHHbIE 3HAHUS JIJIs1 00BSICHEHUS] OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHS IPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOU
KU3HU C LEJIbl0 oOecriedeHus] Oe30MacHOCTH CBOETO 370POBbS M 30POBBS
OKpY)KAIOIIUX JIIOJAEH, COOJIOACHHS HOPM TpPaMOTHOTO TIOBEACHHUS B
OKpY>Karollled MPUPOAHON Cpelie, MTOHUMaHUuEe HEOOXOAMMOCTH MCIOIb30BaHUS



JOCTUKEHUM COBPEMEHHON OHOJOTHMH M OMOTEXHOJOTHH I PalMOHAIBHOTO
MPUPOIOTIOTH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HAClIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIUBAHUS JIJIsl MPEACKa3aHUsl HACIEIOBAaHUS MPU3HAKOB Y
OpTraHHU3MOB;

yYMEHHUE BBIMIOJIHATH J1a00OpaTOpHBbIE U MpaKTUYeCKue padoThl, COOMIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKU OLICHMBaTh M MHTEPIPETHPOBATH HWH(OOpPMAIUIO
OMOJIOTHYECKOTO COJEpKaHUs, BKIIOYAIONIYIO0 TICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpeICTBa MaccOoBOM HH(OpMAIMH, HAy4YHO-
MOMYJISIPHBIE MAaTepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OMOI0THH, MEAULIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMMCHMEHHBIE W YCTHBIE COOOIICHMUS,
0000111251 OMOJIOrMYECKYI0 HHPOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, FPAMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpenmeTHbIE pe3ybTaThl OCBOCHUS yueOHOTrOo npenmera «buonorus» ¢ 11
Kjiacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE M POJIA OMOJIOTHUHN B CHCTEME HAYIHOTO
3HaHUSA E€CTECTBEHHBIX HayK, B (OPMUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAy4YHON KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIaJIE POCCUMCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE OWOJIOTHH, (DYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEeIIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbIBaTh COJIEpKaHNE OMOJIOTUYECKUX TEPMUHOB U TOHSITHIA:
BU/I, TONYJISALNS, TEHO(OH, IBOJIIOIMS, IBUKYIINAE CHIIBI ((DaKTOPBI) IBOJIIOLIHH,
IPUCTIOCOOJICHHOCTh OPraHU3MOB, BU1000pa30BaHNE, IKOJIOTHYECKHE (DaKTOPHI,
HDKOCUCTEMa, TMPOJYIEHTHl, KOHCYMEHTBI, PEAYLEHTHI, IeNU MUTaHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JIaraTh OWOJOTHYecKHe TeopuHu (PBOIIONMOHHAS Teopus Y.
JlapBuHaA, CHHTETHYECKas TEOpHWs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBICHUN U
myteit apomonu A. H. CesepiioBa, yuenust o 6uochepe B. U. Bepnanckoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOIaMU HAYYHOTO TMO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUN, OpTraHU3AINSI U TIPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIJIBIDKCHHE  TUIIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE TOJYYCHHBIX



pe3yJbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUY NOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIACNATh CYHIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJIOTHYECKUX
O0OBEKTOB: BHJOB, MOMYJSAIUNA, POAYLIEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOTeOIIeHO30B M SKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
M3MEHYUBOCTH, €CTECTBEHHOT0 0TOOpa, BUI000pa30BaHus, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS IKOJIOTMYECKUX (AKTOPOB HA OPraHU3MbI, MEepeHoca
BELIECTB U TOTOKA HHEPIUU B IKOCUCTEMAX, AHTPONOTEHHBIX W3MEHEHUN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTa BEIECTB U OMOT€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

yMEHHUE MTPUMEHSTH MMOTYYEHHBIC 3HAHUS JIJIS1 O0BSICHEHHSI OMOJIOTHICCKUX
IIPOLIECCOB U SABJICHUM, JIJIST TPUHATHUS MIPAKTUYECKUX PEIICHUM B TTOBCEIHEBHOM
KU3HU C LEJbl0 oOecriedeHus] OE30MacHOCTH CBOErO 370POBbS M 30POBBS
OKPYXAIOIUX JIOAEH, COOJMI0JEHUS HOPM TIPAaMOTHOTO IIOBEJIEHUS B
OKpY’Karolled MpUpogHOMN cpeje, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JTOCTWKEHUN COBPEMEHHOMU ounoJsioruu TS PALMOHAIIBHOTO
IPUPOOIIOIH30BAHNS;

yMEHUE peliaTh dJIeMeHTapHbIEe OMOJIOrMYECKHUE 3a/1a4d, COCTABIISTh CXEMbI
MepeHOca BEIIECTB U SHEPTUH B HKOCHUCTEMAaX (LIETH MUTaHuUs);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
npaBuiia npu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHUBaTh M HHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
MOMYJISIpHbIE ~ MaTepuaibl), pPacCMAaTPUBATh TJIOOAIbHBIE JKOJIOTHYECKUE
po06IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHUE CO3[1aBaThb COOCTBEHHbIE NMUCHBMEHHBIE U YCTHBIE COOOUIEHUS,
0000111251 OMOJIOrMYECKYI0 MHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IlpakTuueckue
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 b 2 0.5
HONOTITL ICalt Hayka https://m.eds00.ru/7f41c292
bubmuorexa [JOK
2 XK 1
MBLIE CHCTCMBT M HX OpranHsatid https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1
3 UMHUYECKHI COCTaB M CTPOCHUE KICTKU 8 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 K
VSHEACHTEIILHOCTD [ICTRH 6 https://m.edsoo0.ru/7f41c292
5 PazmHoOXeHue 1 MHIUBUIYAIBHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTh M KBMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
7 Cenexuust opranu3smMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
but6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

I[TPOTPAMME



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

11 KIIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM nudpoBbie
Ne n/n P Konrpoabnbie IIpakruueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 0 9 1
IBOIMOLHOHHAS GHOTNOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnuotexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpYKaromas cpeaa 5 1 bubmorexa LHOK
p pyRaiomait cpel https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 HKOJIOTUYECKUE 9 bubnmnorexka HOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoteka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

I[TPOT'PAMME



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

KoauyecTBO KOHTPOJIbHBIX U NPAKTUYC€CKUX paﬁoT, NMPpEeAYyCMOTPECHHBIX paﬁoqeifl nporpaMMoﬁ:

Knacc 00yyenus

KosinuecTBO KOHTPOJIBHBIX PadoT

KosmuecTBO nNpakTHYecKux pador

10 xnacc 0 4
11 xmacc 0 2,5
Hroro: 0 6,5




MPOBEPSIEMBIE TPEBGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHHUM O MECTE U POJIM OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (HOPMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS; O BKJIA/I€ POCCUICKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTMH; (PYHKIIMOHAIBHOW IPaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3a/1ayq

YMeHHne pacKkpbiBaTh COJAEpkKaHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHATHIA: JKM3Hb, KJIETKA, OpraHu3M; MeTrabosms3Mm (oOMeH
BEIIECTB U MPEBpAICHHE YHEPTHUH), TOMEOCTa3 (CaMOpPEerysius),
YpOBHEBAsi OpPraHU3allvs >KUBBIX CHCTEM, CAaMOBOCIIPOHM3BEICHHE
(penipoaykiusi), HACIEACTBEHHOCTh, W3MEHYHUBOCTh, POCT U

pa3BuTHE

YMenue wu3naratb  OMOJOrMYecKHe Teopuu  (KIeTo4Has,
XpOMOCOMHasi, MyTallioHHas ), 3akoHbl (I'. Menaens, T. Moprana,
H.J. BaBwioBa) M yweHus (0 LEHTpaXx MHOroobpasus u
MPOUCXOXKACHUS KyIbTYpHbIX pactennii H.M. Basunosa),

OMPECACIIATh 'PAaHUIBI UX IPUMCHHUMOCTH K KMBBIM CUCTCMaM

YMeHue BNajeTh METOJaMHM HAay4HOTO IO3HaHUS B OHOJOTMU
(HabOIrO/IEHNE U OTTMCAHUE KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUMH;
OpraHM3alnus ¥ MPOBEACHHE OUOJOTMYECKOTO SKCIIEPUMEHTA,
BBIIBIDKEHNE THIOTE3bl; BBISIBICHHE 3aBUCHUMOCTH  MEXIY
UCCIEyEeMbIMU  BEJIUYMHAMH,  OOBSICHEHHE  IOJTYYEHHBIX
pe3yabTaTOB, HWCIIOJIB30BAHHBIX HAy4YHBIX MOHATHH, TEOpUH H
3aKOHOB; YMEHHUE JieJaTh BBIBOJBI Ha OCHOBAaHUH IIOJYYEHHBIX

pe3yIbTaToB)

YMeHue BBIICNATH CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK
MPOKAPUOT M DYKAPHUOT, OJHOKJIETOYHBIX M MHOTOKIIETOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TIPOILIECCOB OOMEHa BEIIECTB |

MPEBPAIICHUS YHEPTUH B KJIETKE, (POTOCUHTE3a, TUTACTHYECKOTO U




SHEPreTUYEeCKOro OOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OILIOJIOTBOPEHUS, PAa3MHOXCHHS, HWHIWBUIYaIbHOTO Pa3BUTHS

opraHu3ma (OHTOTEHE3)

VYMeHue MNpUMEHATh INOJIY4YEHHbIE 3HAaHUSA [UIl OOBSCHEHHUS
OMOJIOTMYECKUX IPOLIECCOB M SIBIGHUHM, Ui NPUHATUA
MIPAaKTUYECKUX PpELICHUH B IIOBCEJHEBHOW JKU3HU B LEILIX
oOecrieyeHrss 0E30MACHOCTH CBOETO 3J0POBbS M 3I0POBBS
OKpY’KaloIIKX JIF0AeH, COOII0ACHNS HOPM I'PaMOTHOI'O IOBEAECHUS
B OKPYXKAIOLEH MPUPOAHON cpene; MOHUMaHHe HEOOXOAUMOCTH
UCTIOJBb30BAHUSL  JIOCTH)KEHUH  COBpPEMEHHOH OHONOruu W

OMOTEXHOJIOTHI AJIA paliMOHaJIbHOI'O IPHUPOAOIIOJIb30BaAHUSA

YMenune pelaTh 3JIEMCHTAPHBIC TCHCTUYCCKUC 3a/1a4 HAa MOHO- 1
IUTHOPUAHOE  CKPEIIMBAaHHME, CLCIUICHHOE  HAacJeOBaHHE;
COCTaBJIATH CXEMbl ~MOHOTHOPWIHOTO  CKpPEIIMBAHUS  JUIS
MpeCcKa3aHusl HACIeJOBaHUS MPU3HAKOB Y OPTaHH3MOB

YMeHue BBINOMHATH J1a0OpaTOpHble U IpaKTHYECKHe paboThI,
coOnroAarh mpaBuia npu padboTe ¢ y4eOHbIM U J1a0OpaTOPHBIM

o0opyI0BaHUEM

YMeHue  KpUTUYECKHM  OLICHWBaTh WM HHTEPIPETUPOBATH
uH(popMaLUI0 OUOJIOTUYECKOTO COAEPIKAHMSI, BKIIIOYAIOIIYIO
TICEBJIOHAYYHbIE 3HAHUA W3 pa3NU4HbIX #cTOoYHMKOB (CMU,
HAYYHO-TIONYJISIPHBIE MaTepHabl); 3THYCCKHE aCIEKTHI
COBPEMEHHBIX  HCCIICIOBAaHUA B  OWOJIOTHH, MEIUIIMHE,

OHOTEXHOJIOTHHA

10

YMeHune co3maBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIC
cooOuieHuss, o0000mas OHOJIOTHYECKYI0 HHPOPMALUIO U3
HECKOJIbKUX MCTOYHHMKOB, TPAMOTHO HCIOJIh30BaTh MOHATHIHBIN

amnmapar OUOJIOTUU

11 KITACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3soBaHus

1

CopMUpOBaHHOCTH 3HAHUM O MECTE U POJTU OMOJIOTHUU B CUCTEME

HAay4YHOro 3HaHusA CCTCCTBCHHBIX HAYK, B (I)OpMI/IpOBaHI/II/I




COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U HAYYHOT'O
MHUPOBO33PEHUS; O BKJIA/JE€ POCCUICKUX U 3apyOeKHBIX YyUEHBIX-
OMOJIOTrOB B pa3BUTHE OMOJIOTMH; (PYHKIIMOHAIBHOM IPaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKaHUE OMOIOTHYECKUX TEPMHHOB H
MOHATUI: BUJ, TOMYJSIHS, T€HO(OHJ, IBOIIOIUS, JBIXKYIIHE
cuiibl ((paKTOpbI) BONIOLMHU, MPUCIOCOOICHHOCTh OPraHU3MOB,
BUI000pa3oBaHKe, OKOJOTMYeCKHe (akTopsl, HKOCHUCTEMA,
NOPOMYLEHTBl, KOHCYMEHTBI, PEIYLCHTHl, LENH HUTaHHS,

IKOJIOTHYECKask MUpaMuia, OMoreoreHos, onochepa

YMeHue wusnaratb OHOJOTMYECKHE TEOPUHM (PBOJIIOLMOHHAS
teopust U. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLIHMH ), 3aKOHBI
U 3aKoHOMepHocTH (3apojsimieBoro cxoactsa K.M. bopa,
YyepelOoBaHUs TJIABHBIX HampaBlIeHU W myTeil sBomonmu A.H.
CeseprioBa, yuenus o onocdepe B.M. BepHaackoro), onpeneisith

I'paHUIbl UX MPUMECHUMOCTHU K JKUBBIM CUCTEMAM

YMeHue BIaJeTh METOJaMH HAy4YyHOTO TO3HAaHUSA B OHOJOTHU
(HabIro/IeHNE U OTTMCAHUE KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUM;
OpraHu3anys W TMPOBEACHUE OHOJIOTHYECKOTO0 JKCIICPUMEHTA,
BBIJIBUKEHUE THUIIOTE3bl; BBIABICHHE 3aBUCUMOCTH  MEXAY
HCCIEAYyeMbIMA  BETUYMHAMH,  OOBSCHEHHE  TOJYYEHHBIX
pe3yabTaTOB, HWCIIOJIB30BAHHBIX HAy4YHBIX MOHATHH, TEOpUH H
3aKOHOB; YMEHHE JeJaTh BBIBOJBI HAa OCHOBAaHUU MOJYYEHHBIX

pe3yIbTaTOB)

YMeHue  BBIOENATH  CYIIECTBEHHBIE NPU3HAKU  CTPOCHMS
OMOJOrMYEeCKUX OOBEKTOB: BUJAOB, MONYJISLUUN, MPOAYLEHTOB,
KOHCYMEHTOB, pEAYLEHTOB, OHOreOll€HO30B M HSKOCHCTEM;
0COOEHHOCTH  IPOLIECCOB  HACJIEICTBEHHOM  M3MEHYMBOCTH,
€CTECTBEHHOI'0 0TOOpa, BUA000Pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS SKOJIOTMUECKUX (PaKTOPOB Ha OpraHU3MBI,
IepeHoca BEIIECTB MW IIOTOKAa DJHEPruM B JKOCHCTEMaX,
AQHTPOIIOTEHHBIX HW3MEHEHMHM B DKOCHCTEMAax CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHochepe
YMeHue MpUMEHATh TNOJY4YEeHHBbIE 3HAaHUSA Ui OOBSCHEHHUS

OMOJIOTHYECKUX nmpoueccoB u HBHGHHﬁ, JJIA IMPUHATHA

MPAKTUYCCKUX peIHeHI/II\/'I B HOBCG}IHGBHOfI KHU3HU B HCIAX




oOecrieyeHnss 0E30MACHOCTH CBOETO 3J0POBbS M 3I0POBBSA
OKPY KaIOIIUX JIFOJCH, COOJIFOACHUS HOPM TPaMOTHOTO TIOBEICHHS
B OKpYXKalolllel MPUPOJHON cpefie; MOHUMaHue HEO0OXOIUMOCTH
WCIIONBb30BaHUS JOCTHXKEHUUW COBPEMEHHOW OWOJorUd s

paloOHaJIbHOI'O IPHUPOAOII0JIb30BaAHUA

YMeHue pemiath  dJeMEHTAapHbIE  OWOJIOTMYECKHE — 3a7auyH,
COCTaBJISITh CXEMBI MIEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX

(tenu nuTaHus)

10

YMeHHe BBIONHATH Ja0OpaTOpPHBIC W TPAKTHYECKUE paboOThI,
coOJro1aTh MpaBWiIa MpU paboTe C y4eOHBIM U JaOOpPaTOPHBIM

o0opyIoBaHUEM

YMeHue  KpUTHMYECKH  OLEHMBaTb M  HHTEPIPETHPOBATH
nHPOpPMAIMIO OHOJIOTUYECKOTO  COJEP)KAHHS, BKIIOYAIONIYIO
[ICEBJJOHAYYHbIE 3HAHUA W3 pa3auuHbIX HcTouHMKOB (CMU,
HAYYHO-TIONYJIIPHBIE MaTepHalbl); pacCMaTpUBaTh TJI00aJIbHbIC
9KOJIOTMYECKUE NPOOJIEMBI COBPEMEHHOCTH, (OPMHUPOBATH MO

OTHOICHHUIO K HUM CO6CTBCHHyIO IIO3HUIIHTIO

YMenune co3gaBaThb COOCTBEHHBIE IIMCHMEHHBIE U YCTHBIC
cooOmieHuss, 0000mas OHOJOTHYECKYI0 HMHPOPMALUIO U3
HECKOJIbKMX MCTOYHHKOB, IPAMOTHO HCIOJIb30BaTh MOHATHHHBIH

arrapar ouonoruu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

buonorus xak Hayka

1.1

Buonorus — Hayka o xuBoi npupoxae. Ponp OGuonoruu B hopmMupoBaHUU

COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJOTUYECKUX HAYK

1.2

Metonpl 1O3HAHUS JKUBOM MNpUpoAbl (HAONIOIEHUE, SKCIIEPUMEHT,
OlKCaHKe, U3MEPEHUe, KIacCupUKaIus, MOACITUPOBAHNE, CTATUCTHYECKAS

00paboTKa JTaHHBIX )

2.1

2.2

JKuBble cucTeMBl U HX OpraHu3anusa

Kupbie cuctembl (OMOCHCTEMBI) KaK MpEeIMET HW3Y4YEHHUS OUOJOTHH.

CaolicTBa OMOCUCTEM U UX pa3zHOOOpa3ue

ypOBHI/I OopraHu3anuvu ouocHucTeM: MOJ'IGKYJ'ISIpHO'FGH@TH‘ICCKHIZ,
KHCTOHHLIﬁ, OpFaHHSMCHHBIﬁ, HOHynSIHHOHHO-BHI[OBOﬁ, 3KOCHCTCMHBIﬁ,

onochepHbIi

XHUMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTAB KJIETKH. XHUMHYECKHE 3JIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEeMEHThl. Boma u muHepanbHble BemiecTBa. (DYHKIHMH BOJBI U

MHHCPAJIBbHBIX BEHICCTB B KIICTKCE. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u ctpoeHne 6e1K0B. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHuMble ¥ 3aMEHUMBbIE AMHHOKHUCIOTHI. AMMHOKHMCIIOTHBIM COCTaB.
VYpoBHU CTPYKTYypbl O€IKOBOM MOJEKYNIbl (TIepBUYHASL, BTOpPUYHAS,
TpeTUYHAsi U YETBEPTHYHAs CTPYKTypa). XUMHUECKHE CBOMCTBAa OEIKOB.
buonornueckne GpyHKIUN OEIKOB.

depmeHTl — Ouosormueckue karanuzatopbl. CTpoeHue (epmeHTa:
aKTUBHBIN IIEHTp, cyOocTpaTHas cnenuduunocts. KodpepmenTsl. BuraMuHsl.

Otnnuust GepMEHTOB OT HEOPTraHMUYECKUX KaTalln3aToOpoB

3.3

VYrneBonpl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a u  JAe30Kcupru003a),
aucaxapuibl (caxaposa, JIakKTo3a) W IMoJucaxapubl (Kpaxmal, TIUKOTEH,
HeJuToa03a). buonornueckue GyHKIIUN YTIIEBOIOB.

Jlunupael:  TpUraMmepuabl, crepounabl, Gochomunuasl. [wapoduasHO-
ruapodobHbie cBoiicTBa. buonorndeckne Gynkmum junuaoB. CpaBHEHHE

Yri€BOJ0B, OEJIKOB U JIMIMUI0B KaK HCTOYHHUKOB DHEPTHUU




3.4

3.5

3.6

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasr — MoHOMEpBI
HYKJIEeMHOBBIX KHCIOT. Ctpoenne u pynkmuu JJHK. Ctpoenne n pyHkmm
PHK. AT®: cTtpoenue u GpyHKIHHA

[uronoruss — Hayka o kierke. Kierounas teopus. Meroasl H3y4eHHs
KJIETOK

Knerka kak wnenoctHas >kuBas cucremMa. OOIue NPU3HAKH KIETOK:
3aMKHyTasi HapyxkHas memOpana, Monekynsl JIHK kak renernueckuit

ammapar, cucrema cuHTes3a Oenka

3.7

3.8

Tunel KJIETOK: 3yKapuoTHyecKass U IHpokapuoruueckas. OcobeHHocTH
CTpPOEHHMSI IpPOKapuOTHUeCKON KieTku. KiierouHas creHka OakTepuil.
CrpoeHne sykapuoTHueckoi KieTku. OCHOBHBIE OTJIMUMS PACTUTEIBHOM,

JKUBOTHOHM M TPUOHOM KJIETKH

[1oBEepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIMKC, UX
¢byukuuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa u pyHkuuu. Lluromnnazma
51 eé OpraHOU/IbI. OnHOMEMOpaHHBIC OpraHOU/bI KJIETKU:
supomazMatuueckass  cerb  (OIIC), ammapar [onbku, JH30COMBI.
[lonyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKU:  MHUTOXOHJPUH,  IUIACTHJBIL.
[IpoucxoxxaeHrne MUTOXOHIPHUM U TuTacTU. Buasl mnactua. HememOpanubie
OpPraHOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP, PECHUYKH, >KTYTHUKH.

CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxarouenus

3.9

SAnpo — perynaropHsblil neHTp Ki1eTku. CTpoeHue sipa: sjepHast 000y104Ka,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

4.1

H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelIecTB, UM MeTa0O0IU3M. ACCUMUIIAIUS (TIJIaCTHUECKU OOMEH) U
TUCCUMUIIALINSA (PHEPTeTUYECKUI OOMEH) — IBE CTOPOHBI €MHOTO TIpoIecca
MeTtabonu3ma. Tunbel oOMeHa BeUIeCTB: aBTOTPO(MHBIN U reTepOTPOPHBIN.

Ponb pepmenTOB B 0OMEHE BELIECTB U NMPEBPAILLIEHUN YJHEPTHU B KIIETKE

4.2

®orocunre3. CperoBas u TeMmMHOBas (a3pl QorocuHTe3a. Peakuun
dorocunTe3a. DPdexTuBHOCTh HoTOCUHTE3a. 3HAUCHUE (HOTOCHHTE3A IS
XKHU3HU Ha 3emuie. BrnusHue ycinoBuil cpeabl Ha (HOTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €T0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIONe OaKkTepun. 3HaAYCHNE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTHYecKuii 0OMeH B KjeTke. PaciiernieHnue BemecTB, BHIICICHHUE U

AKKYMYJIUPOBAHUEC DHCPIrUU B KIICTKE. DTaIrbl OHEPICTUYICCKOTO oOMeHa.




I'mukomns. bpoxenue u ero Buasl. KucnopomHoe OKucieHue, WU

KJIETOYHOE JbIxaHue. DPPEKTUBHOCTh SHEPreTUIECKOro oOMeHa

4.4

Peakuuu matpuuHoro cunresza. ['enermueckas uupopmamms u JHK.
Peanuzamus reneTnyeckoi HHGOpMAIMK B KJIETKE. | @eHeTUUeCKHit KOJT ¥ €ro
cBoiictBa. Tpanckpunius — wmatpuuHblii cuHte3 PHK. Tpancmsaums —
Oouocunre3 Oenka. KoxupoBanume amuHOKHCIOT. Pombs pubocom B

onocuHTe3e OerKa

4.5

Hexnerounsie ¢hopmbl )xu3HM — BUpYCHL. McTopust oTkpeitus Bupycos (/1.1.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacteHuil, KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIE
BUpycamu. Bupyc ummyHonmedunmra venoeka (BUY) — Bo3Oymutens

CITNda. ITpodmrakTrka pactpoCcTpaHeHUsI BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne n HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KiteTounslii UK, WM SKU3HEHHBIA MUK KiIeTku. MHTepdaza m mMuros.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnmukamus — peakuus
matpuuHoro cunre3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBII HAbOp —
KapuoTurl. JIMNIouJIHBIA W  TalUIOMJIHBIM  XPOMOCOMHBIE  HaOOPBI.
Xpomatuasl. LluTomornuyeckre OCHOBBI Pa3MHOKEHUS U WHIMBHIYAJIBHOTO
pPa3BUTHUSL OPTaHU3MOB.

Henenne xknerkn — muto3. Craguu murosa. IIpoueccel, npoucxoasinue Ha

pa3HBIX CTAAUSX MUTO3a. BHOTOTrMYECKHII CMBICIT MUTO3a

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrionoe U nojoBoe. Buabl Oecrnionoro
Pa3MHOXEHHS: JIeIEHHE HaJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe,  BEreTaTMBHOE  pa3sMHOXKEHHME.  VICKycCTBEHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

5.3

[TonoBoe pazMHOXKEHHE, €r0 OTIMYHUS OT OECIOI0rO.
Meiio3. Cranuu Mmerioza. I[Ipoueccsl, npoucxonsiiyue Ha CTaaAusIX Meo3a.
[ToBenenue xpomocoM B Meiio3ze. Kpoccunrosep. buonornueckuii cMbicit 1

3HaYeHNEe Meno3a

5.4

5.5

['amerorenes — mporecc 0Opa3oBaHHS TIOJOBBIX KJIETOK Y YKHBOTHBIX.
[TommoBBIe >Kee3bl: CEMCHHHKH W sWYHUKWA. OOpa3oBaHWE W pa3BHUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30u, SHIEKIeTKa) — cliepMaToreHes u
ooreHe3. OCOOEHHOCTH CTpPOEHHs SHIEKIETOK M  CIIEPMaTO30UIOB.
OmnonotBopenue. [TapreHorenes

NunuBuayanbHOe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE
(omOpuorenes). Jtambl SMOPHOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX

JKUBOTHBIX: JIpOOJIEHHE, racTpyniduus, opraHoreres. [loctamOpuoHagbHOE




pasBuTHE. THOBI MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MPSMOE, HEMPSMOE
(munHOYHOE). BnusiHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI,
CHIOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Burue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHMs: CTPOCHUE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTb OPraHM3MOB

6.1

IIpenmer u 3amaum reHeTuku. lMcropus pa3BUTHS TE€HETHKU. Bxiag
POCCHMCKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TI'€HETUKU. MeTo.bl
IFeHETUKU  (TMOpPUAOJIOTUYECKUH, [MTOT€HETUYECKUH, MOJEKYJISPHO-
reHeruueckuil). OCHOBHbIE TEHETMYECKHME TNOHATUA. ['eHeTnueckas

CHUMBOJIMKA, UCIIOJIB3YyCMas B CXEMax CerIHI/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJeI0OBaHUs PU3HAKOB, YyCTAaHOBJICHHBIE |. MeHenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eAuHO000pa3us THOPUIOB TIEPBOTO
nokosneHus. [IpaBuwino momMuHHpoBaHMs. 3aKOH PACHICTIIICHHUS MPU3HAKOB.
['unore3a unctoThl rameT. [10JIHOE U HETOJIHOE JOMUHHPOBAHUE.

JluruOpumHoe  CKpellMBaHWE. 3aKOH HE3aBHCHMOTO  HACJEIOBaHUS
IMPU3HAKOB. HI/ITOFCHCTI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIUBaHMs.
Ananusupyroniee  CKpeliuBaHue.  Vcnosip3oBaHHME — aHATU3UPYIOIIETO

CKpCIHIUBAHUA OJIA OIIPCACIICHUSA I'CHOTHIIA ocobu

CueruieHHOe  HaclieoBaHue TmpusHakoB. PabGora T. Moprana 1o
CIICTUICHHOMY HACIIeJIOBAaHUIO TeHOB. HapyieHue cIeryieHusl T'eHOB B
pe3ysbTare KpPOCCHHTOBepa. XPOMOCOMHAs TEOpPHUsS HACIEACTBCHHOCTH.
['eHeTHyecKkue KapThl.

['eneruka mona. XpoMOCOMHOE OIpe/eNieHHe Moyia. AYTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. ['OMOTraMeTHBIE U TeTeporaMeTHbIe Opranu3Mel. HaciieoBanwe

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3MeHYnBOCTS. Bunst U3MEHYMBOCTH: HEHACJIEeICTBEHHAs u
HaciencTBeHHass. Ponb  cpelbl B HEHACHEACTBEHHOM HM3MEHYMBOCTH.
XapakTepucTuKa MOIU(PUKATMOHHONW U3MEHUYMBOCTH. BapuarioHHbIi psin U
BapualMoHHas Kpuad. Hopma peakumm npusHaka. KommdecTBeHHbIE U
KAueCTBEHHbIE  NPU3HAaKM M WX Hopma  peakiuu.  CBolicTBa

MOAU(UKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBennasi, WM TeHOTHIIMYECKas, M3MEHUYMBOCTL. KoMOMHaTHBHAS
W3MEHYUBOCTh. Mei03 U TMOJIOBOHM MpollecC — OCHOBAa KOMOWHATHBHOMU
U3MEHYUBOCTH. MyTalmoHHass M3MeHYHBOCTh. Kiaccudukarms myranuii:

TCHHBIC XPOMOCOMHBIC, T'CHOMHBIC. Yactota u IMPUYIKUHBL MYTaI_[I/II\/’I.




Myrarenusie (akTopbl. 3aKOH TOMOJIOTHUECKUX PSI0B B HACIIEACTBEHHOU

n3MeHunBoctd H.U. BaBunosa

6.6

7.1

I'enetuka uenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI T'€HETUKH
YyeloBeKa: reHealoTHYeCKuH, ONM3HELOBBIA,  LUTOTCHETHUYECKUIA,
OMOXMMHYECKHIA, MOJIEKYyIsIpHO-TeHeThuYecKuil. COBpEMEHHOE OIpeIeIeHHE
FEHOTHIA: TOJHOTCHOMHOE CEKBEHHUPOBAaHUE, T'€HOTUINHPOBAHHE, B TOM
grcie ¢ momotnbto [TI[P-ananmu3a. HacnenctBeHHbIe 3a001€BaHMs YEITOBEKA:
reHHble 00JIe3HU, OOJE3HU C HACIIEACTBEHHOW MPEeApacroioKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. Comaruueckue U TeHEpaTUBHbIE MYTAllUH.
[MpuHnmnsl 370poBOro o0pas3a KHU3HH, AWATHOCTUKH, NPO(GUIAKTHKH MU
JICYEHUS TEHETHUYECKUX 00Je3He. Menuko-reHETUYECKOe
KOHCYJIbTUPOBAaHHE. 3HAUYEHUE MEIULIMHCKON T€HETUKU B MPEJOTBPALLIEHUN

1 JICUEHUH I'eHETHYECKUX 3a00JIeBaHMil YeI0BEKa
CGHCKHI/ISI OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKIMH U JOMECTUKALIUA.
VYuenne H.U. BaBuioBa o meHTpax NPOUCXOXKICHHUS M MHOTO0Opasus
KYJbTYPHBIX pacTeHHil. LIeHTpbl NPOUCXOKICHUS JOMAIIHUX >KHUBOTHBIX.

Copr, noponaa, mramMmm

7.2

7.3

CoBpeMeHHbIE METO/BbI CeNeKIMU. MaccoBbIi U MHIUBUAYaJIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIEeHKa SKCTepbepa. bianzkopoacTBeHHOE
CKpelyBaHue — nHOpuauHT. Yncras nuHus. CKpelyuBaHue YUCTBIX JTMHUM.
l'erepo3uc, wnnm rubpuanas cuna. HepoicTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. McKyccTBEHHBIN
MYTareHe3 U IMOJIy4EHHUE MOJUIIIOUI0B. JIOCTHIKEHUs CEIIEKIIUN PACTCHUH,

JKUBOTHBIX © MUKPOOPTraHNU3MOB

bruortexHonorus kak OTpacib NPOU3BOACTBA. ['€HHas WMH)KEHEpHs. DTalbl
co3nanus pekomOuHanTHOM JIHK u Tpancrennsix opranuzmosn. Kierounas
nHxkeHepusa. Kinerounele KynbTypbl. MEUKPOKIIOHAJIBHOE Pa3MHOKEHHE
pacteHnii. KnoHHpoBaHKE BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3SIHCTBEHHBIX
OpPraHu3MOB. DKOJOrHYeckue u atudeckue npoodiemsl. MO — reneruuecku

MOAU(UIIIPOBAHHBIE OPTAHU3MBI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHMS




DBOJIIOLUOHHAS OUOIOTUs

11

OBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerensCTBa HBOMIONMH. [lanmeoHTONIOrHYecKue: IOCIeI0BaTeILHOCTD
IIOABJICHUSA BUJOB B NaJICOHTOJIOTHUECKOM JICTOIIUCH, TICPEXOJHBIC (bOpMBI.
buoreorpapudeckue: cxoacTBo u paznuuue ¢ayH U GIOp MATEPUKOB U
OCTPOBOB. DOMOPHOJIOrHYECKHE: CXOJCTBA U pa3Iuyusl YMOPHOHOB pPa3HBIX
BUJIOB TO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJOTMYHbIE, PYIUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHHU3MOB HACIIECACTBEHHOCTH M OCHOBHBIX

METa0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB

1.2

OpomtonuonHas Teopus Y. JlapBuna. IIpennoceliku BO3HHUKHOBEHHS
JapBUHU3MA. [[BHOKYyIIME CHITBI SBOJIONUH BUIOB 110 JapBuHY (M30BITOUHOE
pa3MHOXKEHHE IIpU  OrPAHUYEHHOCTU  PECypCOB,  HEOIpEACIEHHAs

M3MEHYMBOCTb, 00ph0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBII 0TOOD)

1.3

1.4

Cunrernueckass Teopus sBomonud (CTD) M OCHOBHBIE €€ TMOJOKECHHS.

Muxkpososmtonus. [Tomynsius Kak eTuHUIA BUIA U BOJIIOLUU

JBxyume cuibl (pakTopbl) IBOIIOLIUN BUJIOB B MPpUpOe. MyTallmOHHBIN
pouecc M KOMOMHATHBHAasT WM3MEHYUBOCTb. llomynsinuoOHHBIE BOJHBI U
npeiid reHoB. M3omsums u  murpamus.  EctecTBeHHBIE  0TOOp  —
HanpaBJIOMuUi GakTop 3BoOLIUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCTh OPraHW3MOB Kak pe3yabTaT 3Bostoluu. llpumepsl
PUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(ho3bl ¥ U0 JaNTALUH.

Bung wu BugooOpasoBanme. Kpurepunm Bumga. OcHOBHblE  (OpPMBI

BHJ1000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

1.5

MakposBomtonusi. PopMbl  IBOJIOLMU:  (UIETUYECKas,, JUBEpreHTHasl,

KOHBCPICHTHAA, IapaJlJICIIbHAs. H606paTI/IMOCTL 9BOJIIOIIMHN

Bo3HuKHOBEHME 1 pa3BUTHE KHU3HU Ha 3eMJie

2.1

JloHayuyHble TIPEACTABIECHUS O 3apOXIACHUU XKW3HU. HaydHble rumotesbl
BO3HUKHOBEHUS KM3HMU Ha 3emiie: aOMOreHe3 M MaHcrepMus. XuMu4ecKas
3BOJIOLHS. DKCHEPUMEHTAIBHOE MOATBEPKACHUE XUMHYECKOW SBOJIOLUU.
Hauvanbuble stansl Ouonornyeckod spomormu. ['mnoreza PHK-mwupa.
IlepBbie kneTkH 1 ux 3Boronusa. @opMUpOBaHUE OCHOBHBIX TPYII KHUBBIX

OpTraHnu3MOB




2.2

PazButue xxu3Hu Ha 3emiie 1o ’pam u nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [lameo3oiickas 3pa U e€ mepuoiabl: KeMOpPUHCKUH,
OPIOBUKCKHW, CUIYPUUCKHM, AEBOHCKUN, KaMEHHOYTOJIbHBIN, MEPMCKHI.
Me3so3olickas 3pa u €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

Kaiino3oiickas 2pa u €€ mnepuoAbl: MAICOrE€HOBBIM, HEOTCHOBBIM,
AQHTPOIIOr€HOBBIM. XapaKTEpPUCTUKA KIIMMAaTa U IE€OJIOTMYECKUX MPOLECCOB.
OcCHOBHBIE 3Tambl HBOJIOLMUA PACTUTEIBHOTO U JKMBOTHOTO MHpa.
Apomopdo3sbl y pacTeHuil U KUBOTHBIX. [losiBieHHe, paclBeT U BRIMUpaHHE

TPYIII )KUBBIX OPraHU3MOB

2.3

2.4

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHe 3Bojrolnuud. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPIraHN3MOB

OBoronus yeraoBeKka. AHTPONOJOrUs Kak Hayka. Pa3Butue npeacraBieHui
0 MPOUCXOXKJICHUH UYesioBeKa. MeTo/ bl n3ydyeHus aHTpornoreHesa. Cxozacraa
U pasjinuusa  4YCJIOBEKAa MW JKHWBOTHBIX. CucTeMaTHYECKOE IIOJIOKEHUE
4eJI0BeKa.

HBwxymme  cuiel  (pakTopel) — aHTpororeHesa.  HaciencTBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIH 0TOOp. OOIECTBEHHBIH 00pa3 >KU3HW,

M3TOTOBJICHUE OPYJIUI TPYZa, MBIIIICHUE, PEYb

2.5

2.6

3.1

3.2

OcHOBHBIE CTaIN U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensii, YenoBek NpsAMoXondiui, YemnoBek HeaHAepTalbCcKui, Yenosek
pasyMHbIM. Haxoakm HCKomaembIX OCTAaHKOB, BpPEMs CYILECTBOBAHUSA,

00J1acTh pacrnpoCTpaHCHUs, 00BEM TOJIOBHOTO Moa3ra, O6p8.3 JKU3HU, OpYyAUsL

Yenoseueckue packl. OcCHOBHBIE OOJBIIME pachkl:  €BPOMEOUIHAS
(eBpa3uiickasi), HETpO-aBCTPAJOWAHAS (PKBATOpHAIIbHAS), MOHTOJOWIHAS
(a3marcko-amepukaHckas). UepThl MPUCTIOCOONEHHOCTH TMpeICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUSA. EJMHCTBO YemoBEYECKUX

pac. Kputuka pacusma
OpranusMsl 1 OKpyKarolas cpeaa

OKoorus Kak Hayka. 3aJjaud U pa3Jiesbl 9KOJIOTUH. MeTo bl SKOJIOrMUeCKUX
UCCIIeIOBaHUMA.  DKojoruyeckoe MupoBo33peHue. Cpensl  oOuTaHuA
OpPTraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAs

Okonoruyeckne ¢aktopsl. Kraccudukanus 5KOJIOrMUECKHX (aKTOPOB:
abuoTuyeckne, OMOTUYECKHE U aHTPOIOTeHHbIE. JefiCTBUE HKOIOTHYECKUX

(bakTOpOB Ha OPraHU3MBbI




3.3

AbuoTtnueckue GpakTopbl: CBET, TEMIEPATypa, BIaKHOCTh. DOTOMEPHOIU3M.
[TpucnocoOneHnss OpraHu3MOB K JAEHCTBHIO aOMOTHUYECKUX (aKTOPOB.

buosornueckue puTMsl

3.4

buotnueckne  ¢akropsl.  Buasl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHLUs, XHUIIHWYECTBO, Mapa3UTH3M, MYTyallu3M, KOMMEHCAJIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaIu3M. 3HAYCHUE
OMOTHYECKUX B3aUMOJEUCTBUN ISl CYLIECTBOBaHHS OpPraHU3MOB B

HNPUPOHBIX COOOIIECTBAX

3.5

4.1

4.2

4.3

DKOJIOTHYECKHE XapaKTCPUCTHKU IOIMYJIAINH. OCHOBHBIE ITIOKa3aTein
MOomyJaauuu: YUCJICHHOCTD, IINIOTHOCTD, POXKXKIACMOCTh, CMEPTHOCTD, ITPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTHU ITOMYJIALIUA U et peryisinunsa
COO6H_ICCTBa H 3KOJOTHYCCKHUE CUCTCMBI

CooOurectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHMOIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Bunbi-nomunantel. CBsi3u B

OHuoLIEHO3€E

Okonoruyeckue cucreMbl (3kocucteMmsl). [lonstue 00 »skocucreme u
OuoreoneHo3e. @yHKIIMOHAIbHbIE KOMIIOHEHThI IKOCUCTEMBI: MTPOYLIEHTHI,
KOHCYMEHTBI, pelnyleHThl. KpyroBopor BellecTB M IOTOK 3HEPrUu B
skocucteme. Tpoduyeckue (MUIIEBbIE) YpOBHU 3KocucTeMbl. [lumieBbie
nenu 1 cetd. OCHOBHBIE MOKa3aTeIN 3KOCUCTEMBI: Onomacca, MpOIyKIIHS.
OKOJIOTUYECKHE MHUpaMUAbL:  MPOAYKIMH, YHCIEHHOCTH, OHOMAacCCHI.

CBoOMCTBa DKOCHUCTEM: YCTOI\/'I‘II/IBOCTB, caMoperyisinus, pa3BuTuc. CYKHCCCI/IH

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBONHOIO
WJIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3AHWCTBEHHOE  3HA4YEHHE  arpodKOCUCTEM U
ypOO3IKOCUCTEM.

buopaznoobpaszue kak ¢akrop ycToiuMBocTH 3KocucTeM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emie

4.4

Vuenne B.W. Bepnaackoro o 6mochepe. ['panuiisl, coctaB U CTpyKTypa
6uocdepsl. XKusoe BemiectBo 1 ero pyHkuu. OcobeHHOCTH OHochepbl Kak
r1106anbHOM 3KocucTeMBI. JIMHAMUYeCKOe paBHOBECUE M OOpaTHas CBSI3b B
6uocdepe. KpyroBopoTsl BemecTs 1 OMOr€OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB

(yrnepona, azota). 3oHaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH




4.5

UYenoseuecTBo B Orochepe 3emiin. AHTPOIIOTCHHBIE U3MEHEHUs B Onocdepe.
['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHOBa paIMOHANLHOTO YIPABICHUS MPHUPOJHBIMH pecypcaMu M HX

HCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IMpUupoOAbI

JOOKYMEHT NOAMNUCAH
BNEKTPOHHOW MOAMUCHIO

CepTudukat: 029DA87A0043B2D5904C629AB18C3BAF20
Bnapeneu: CbIYEBA MAPUSA BAJIEPBEBHA
HencteuteneH: ¢ 11.12.2024 po 11.03.2026
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