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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTUM TEOPETHUUECKYIO OCHOBY IS
OmpeNeNieHus] MOJAX0A0B K (OPMHUPOBAHUIO COJEpKAHUA Y4EOHOTO MpeameTa
«buonorus» cocraBwIM. KoHUenryaiabHble TnonoxkeHus @DI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH I1I€JIeH, COJepXaHus, pe3yJabTaTOB OOy4YeHUus U
TpeOOBaHUN K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX LEAX U
MPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obOmero oOpazoBanusi B Poccuiickoit @Depeparuu, a TakkKe TMOJO0XKEHUS O
crenuduke OMONOruM, €€ 3HAYEHUH B MTO3HAHUU >KUBON MPUPOJILI U 00ECTICUeHUN
CYIIIECTBOBaHUs 4esoBedeckoro ooOirecTBa. COrjlacCHO Ha3BaHHBIM IMOJIOKEHHUSIM,
onpeJieNIeHbl OCHOBHBIE ()YHKIIMU MTPOTrpaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu [a€T NOpeACTaBICHUE O LesuX, 00 oOiei
CTpaTeru OOYy4YeHHs, BOCHUTAHUS U PA3BUTUA OOYUYAIOIIMXCS CpEelCTBaAaMU
yueOHOoro mpeamera «buosorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
COJIep>KaHMe, €ro CTPYKTYypy, pacopeiesieHue Mo pasfelaM U TeMaM,
PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh M3YUYEHHUsI YUYEOHOro mMaTepuana ¢ yuéToM
MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€M, JOTMKH 00pa3oBaTEIbLHOIO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOuXCs.

B nporpamMe 10 OHOJIOTMM TaKXe€ YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METaNpeJMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOU
AeSITeNbHOCTH/YIeOHBIX JCHCTBUI OOydYalOMUXCS 10 OCBOCHHIO COJCpPIKAHUS
OMOJIOrMYECKOTO 00pa30BaHMUS.

B mporpamme o o6mosorun (10-11 kimaccel, 6a30BbI YPOBEHB) pealii30BaH
MPUHIUN TPEEMCTBEHHOCTH B HU3YYE€HUM OWOJIOTWH, Onarojapss dyeMmMy B HeH
MPOCMATPUBAETCSl HAMPABICHHOCTh Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMupoBaHHEM  E€CTECTBEHHO-HAYyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JINYHOCTH, HKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3JI0POBOM
oOpasze Ku3HM U OEpekKHBIM OTHOIIECHHUEM K OKpY>Kalolled MHPUPOJHON cpeje.
[loaToMy Hapsiy ¢ M3ydyeHHEM OOIICOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHHHU >KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOIECCOB B MPOTpaMMe MO OMOJIOTHUU YNIENIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUW B TOBCEIHEBHOM JKU3HU ISl pEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHuclie: TpOPUIAKTUKU HACJEICTBEHHBIX 3a00JE€BaHUI YeIoBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBAHMUS, 000CHOBaHMUS AKOJIOTUYECKHU
1enecooOpa3Horo TMOBEJECHHUS B OKpYXalollled MpUpPOAHON cpeae, aHanu3a
BIIMSHUSL XO3SUCTBEHHOUN JAESATEIbHOCTH YEJIOBEKA Ha COCTOSIHHE MPUPOAHBIX U
MCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIAIHOW HAIIPABIEHHOCTH
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yueOHoro npenMera «buosorus» npoaMKTOBaHO HEOOXOAMMOCTBIO 0OECTICUEHUSs
YCJIOBUM /U1 pEUIEHUs OJHOM U3 aKTyallbHBIX 3aJlay MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas TmpeAmnoyiaraet ¢GoOpMUpPOBaHUE Y  OO0ydYarOUIUXCS
CIIOCOOHOCTH aaNTUPOBAThCS K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecrieunBaeT (OpMUPOBAHUE Yy OOyYAIOIIUMXCA NPEACTABICHUU O
HAay4YHOW KapTUHE MHUpa, paclIupseT U 0000IIaeT 3HAHUS O KUBOW Mpupone, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMd U HSBOJIIOIUHU, CO3HAET
YCJIOBUSL  JJisi: TIO3HAHMS  3aKOHOB  KUBOM  mpupoisl, (GHOpMUPOBaHUS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOTO MBIIUICHUS, IIEHHOCTHOT'O OTHOIIECHUS K )KUBOW TIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE ISl PEIICHUSI BOCIUTATEIbHBIX U
pa3BUBAIONIMX  3aJady  CpeAHEro  oOmiero  o0pa3oBaHWs,  COLMAIM3ALUU
oOyuaromuxcsa. M3yuenue 6mosioruu o0ecreurnBaeT yciaoBus At GOPMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX W HWHPOPMAIMOHHBIX HABBIKOB,
ACTETUYECKOU KYJIbTYPhI, CIIOCOOCTBYET HHTErpalliu OMOJIOTMYECKUX 3HAHUU C
MPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3zBaHHbIE TOJIOXKEHUS O TMpeIHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY [Jisi OINpeJeNieHus TMOAX0J0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, NPEACTaBICHHOTO B MporpaMme [0
OMOJIOTUH.

Ot6op conepxanus ydeOHOro npeaMera «buosjorus» Ha 0a30BOM YpPOBHE
OCYILECTBIEH C MO3UIUUA KYyJIbTypOCOOOPAa3HOrO MOJIX0/Ja, B COOTBETCTBUHU C
KOTOPBIM OO0ydYarouuecs IOJDKHBI OCBOMTH 3HAHUS W yMEHUS, 3HAYUMBIE s
dbopmupoBaHus 00IIEH KyJIbTyphbl, ONpPEAEISIONIMEe aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJIHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOU
KU3HU M TIPAKTUYECKOU aesTenbHOCTH. Ocoboe MeCTO B 3TOW CHCTEME 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEpP KaHuUsl, KOTOPBIE CIIY>KaT OCHOBOU Jisi popMHUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3aIUU
OMOJIOTMYECKOTO 00pa30BaHMUS.

CTpyKTypuUpOBaHUE COJIEpXKaHHUS Y4eOHOro MaTephalia B Mporpamme Mo
OMOJIOTMM OCYIIECTBIEHO C Y4YE€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOEHHOCTSIX UBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3alluu U
ABOJIONMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COAepKaTeIbHbIe TUHUU: «buojorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusMm Kak
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Oouosornueckasi cucrema», «Cucrema U MHOrooOpasue OpraHM4ecKoro MHpa»,
«BOJIIOLUSL KUBOU MPUPOABI», K IKOCUCTEMBI I IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenuss yueOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE —
OBJlaJicHUE  OOyYalolMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHATBHOMN
OpraHu3alMyd >KUBBIX CHCTEM pa3HOr0 paHra M MpUOOpPEeTEHUE YMEHUMU
UCIIOIb30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JIEUCTBUU B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIIECHUS PA3IMUHbBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npenmeta «buonorusi» Ha 6a30BoM
ypOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOCHUE OOYYarONIUMHUCS CUCTEMbl 3HAHUU O OHOJIOTMYECKUX TEOpHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUIaX, CIAyXKallluX OCHOBOU
uist (OpMUPOBAHUS TPECTABICHUN O €CTECTBEHHO-HAyYHOH KapTHHE MUpa, O
METOJ]aX HAy4YHOrO MO3HAHMS, CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OPraHU3AIUU, BBIAAIONIUXCSA OTKPBITUSAX U COBPEMEHHBIX
HUCCIIEOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y OOydYarOIIMXCS MO3HABATEIbHBIX, WHTEJUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaln3a JAaHHBIX O MYTIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, MAEM M MOAXOJOB K HM3YYEHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAHOBJIEHHWE Yy OOydarommxcsi oO0mell KyJabTypbl, (QYHKIHOHATBHOU
IPAMOTHOCTH, Pa3BUTUE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUSI OKPY>KAIOIIETO
MUpa KUBOW MPUPOABl HA OCHOBAHUM 3HAHUN M OMbBITA, MOJIYYEHHBIX MpHU
M3Yy4YeHUU OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON NESITEIHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXHOCTU TO3HAHUSI YEJIOBEKOM >KHUBOMU
MIPUPOIBI, HEOOXOAMMOCTH O€pEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUUECKUX
HOPM TIIPU NPOBEJACHUN OMOJIOTMYECKUX UCCIIEIOBAHMUIA,

OCO3HAHWE IIEHHOCTU OHMOJIOTUYECKUX 3HAHUN JUIsl TOBBIIIECHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPHI, Isl (GOPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS,

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEAHEBHOM KU3HU JIS
OILICHKH MOCJIEICTBUN CBOEH AESATEILHOCTH 1O OTHOIIEHUIO K OKPY>KaloIIel cpeje,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHWE M COOJIIOJEHUE MEP MNPOPUIAKTUKU
3a00J€BaHU.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorusi», wuzydaemass Ha
0a30BOM ypOBHE, SIBISETCS OOS3aT€NbHBIM YYEOHBIM MPEAMETOM, BXOISIIHM B
COCTaB MpeaMETHOM obnactu «EcTecTBEeHHO-HAYyYHBIE PEIMETHI.



Jlist uzyuenus OUoI0TuM Ha 0A30BOM YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
orBogutcs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34
yaca (1 gac B HeneIo).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOILIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTUMU €CTECTBEHHBIMU HaykaMH, (uinocopuen, STUKON, ICTETUKON U MPABOM.
Ponr Ouoniorun B (OpMHUPOBAHUM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OMONIOrMYECKUX HAYK.

MeTobI TO3HAHUS KUBOHM IPHUPOIbl (HAOI0ACHHE, SKCIIEPUMEHT, OITUCAHHE,
u3MepeHue, Kiaccudukanus, MOJEIUpPOBAaHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JdeMoHCcTpanuu:

[ToptpeTtsr: Y. Hapsun, I'. Menaens, H. K. Konbsnos, /. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl TO3HAHUS KUBOM MPUPOIBI».

JlaGopaTopHble ¥ NpaKkTU4ecKne padoThl:

[Ipaktuueckass paboraNe 1. «lcmonb3oBaHue pa3mTUYHBIX METOJIOB MPHU
M3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBbie cucTeMbl H UX OPraHU3AIMSA.

JKusbie cucTembl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHust ononoruu. OTinane
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3zHoOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM
MOJEKYJISIPHBIM, KIETOYHBIN, TKAHEBbIM, OpPraHW3MEHHbIH, MOMYISAIMOHHO-
BUJIOBOM, 9KOCHCTEMHBIN (OMOTEOIICHOTHYECKHIT), OnochepHBIN.

JdeMoHCcTpanuu:

Tabmuipl 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHHU OpraHU3ALUU
YKUBOU IPUPOIBI».

O6opynoBanue: moaenb Mmojiekyibl JITHK.

Tema 3. XumMu4eckuii COCTAB U CTPOEHHE KIIETKH.

XUMUYECKUI COCTaB KIJIETKU. XHMMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpPO3JIeMEeHThl. Bo/ia 1 MuHepaibHbIe BEIECTBA.

OyHKUMK BOABI M MHUHEpAIbHBIX BemlecTB B KieTke. llommepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTtpoeHue O€NKOB. AMUHOKHUCIOTHI — MOHOMEDPHI OEIKOB.
He3zameHnumbie U 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphI ~OCIKOBOH MOJICKYJbl (IIepBHYHAs, BTOPWYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OeikoB. buosormueckue
(GyHKUIMN OENKOB.



depMeHTHI — Ouojormyeckue KartanuzaTopel. CTpoeHue (QpepMeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTHas cneuuduyHocts. Kodepmentsl. BuramuHsbL.
OTanunsihepMEHTOBOTHEOPTAaHUYECKUXKATAIU3AaTOPOB.

VYrimeBoasl: MoHOcaxapuabl  (IIOKo3a, pubo3a U Je30KCHpH003a),
aucaxapuael  (caxaposa, JaKkTo3a) M Mojucaxapuibl  (Kpaxmal, TJIMKOTEH,
eJUTI0J103a). broornyeckue (yHKIIUU YTIIEBOIOB.

Jluuppl:  Tpuraumnepuasl, docdomunuapl, crepounbl. ['uapoduIbHO-
ruapodoOHbie cBoicTBa. buonormueckue QyHkuuu aunuaoB. CpaBHEHUE
YTJI€BOJIOB, OEJIKOB U JIMMUIO0B KaK UICTOYHUKOB SHEPTHUH.

Hyxnennosele kucnorsl: [JHK u PHK. Hyxneotuaer — MoHOMEDHI
HyKJIenHOBBIX kucioT. Crpoenue u ¢pyukuuu JHK. Ctpoenune u ¢pynkuuun PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIHH.

[utonorus — Hayka o kieTke. Kiierounas Teopus — npuMep B3auMOICHUCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. MeTObl U3YUEHUS KIETKU.

Knerka kak menoctHast »xuBasg cucteMa. OOmmMe MNpU3HAKU KIIETOK:
3aMKHyTas HapyxHas MemOpana, moiekynbl JIHK kak reHernueckuii ammapar,
cuUcTeMa CHHTe3a OelKa.

Tunbl KIETOK: »JyKapuoTHueckas | mpokapuotuyeckas. (OcoOEHHOCTH
CTPOCHHUS TPOKApUOTHYECKOM KiIeTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIUYHUS PACTUTENBHOM, >XUBOTHOU U
rpUOHOMN KJIETKHU.

[loBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIUKC, UX
¢byukiuu. [nazmatudeckas memOpana, e€ cBoiictBa u pyHkuuu. [{utonnazma u eé
opraHonabl. OmgHomMeMOpaHHble opraHouabl kieTku. OIIC, ammapat I'ombmxwu,
nu30coMbl. [101yaBTOHOMHBIE OpPraHOUILI KIETKU: MUTOXOHAPHUH, TUIACTHUBI.
[Ipoucxoxaenne MHUTOXOHApUN U Tactud. Buasl mnactun. HememOpannbie
OpraHOUbl KJIETKU. PUOOCOMBI, KJIETOUHBIA IIEHTpP, IEHTPUOJU, PECHUYKH,
KryTUKU. OyHKIIMY OPraHOUIOB KIETKU. BKiatoueHus.

Snpo — perynartopHbiil eHTp kieTku. CTpoeHue sifpa: sigepHas o00JI0UKa,
KapuoIlia3mMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCmoOpT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XHUMHUYECKUMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacrpeereHne XUuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOAE».

Tabmunel u cxembl: «llepuogmyeckas TaOMWIIa XUMHYECKUX SIEMEHTOBY,
«CTtpoeHue MoJIeKyIbl Bob», «buocunrtes 6enka», «CTpoeHHe MOJIEKYIIbl OeIKa»,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «CtpoeHue Mosekyibl
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ATD», «CtpoeHne 3yKapuOTUYECKON KIETKW», «CTpOeHUE KMBOTHOM KIIETKU»,
«CTpOeHHE pACTUTENIBHON KIETKH», «CTpoeHHE MPOKAPUOTUUYECKON KIIETKH,
«CTpoeHHue s1pa KIETKU», «YTJIEBOABI», «JIMIUIBI».

OO6opyaoBaHuEe: CBETOBOM MHUKPOCKOM, O0OpyJOBaHHUE [Isi TPOBEACHUS
HaOJIIOJICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MUKpOIpEnapaThl PAaCTUTENbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKkTUYecKne padoThl:

JlaboparopHass pabora No 1. «M3ydeHue KaTadTUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMHIIa3bl HIIM KaTalas3bl)».

JlabopatopHast pabora Ne 2. «l3ydyeHuwe CTpOEHHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUil MOJ, MUKPOCKONOM Ha TOTOBBIX MHUKpOIpenaparax U HUX
OMHUCaHUE».

Tema 4. ’KusHeneATeJbHOCTh KIETKH.

OOMeEH BeIIecTB, Wi MeTa0oIu3M. AcCUMWISANHS (TUTACTUYCCKUI OOMEH) U
JUCCUMUIISIIUS  (SHEPreTUYecKuii OOMEH) — JBE€ CTOPOHBI €IMHOIO Ipolecca
Metabonu3ma. Poyib 3aKOHOB COXpaHEHHWsI BEIIECTB M JHEPrUUM B MOHHMAaHUU
MeTabonau3ma.

Tunbsl oOMeHa BelecTB: aBTOTpOGHbIN U rereporpodubiii. Poib GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUH SHEPTUHU B KIETKE.

®otocunte3. CBeroBass u TemHOBas (a3pl (orocuHTe3a. Peakuun
dhotocuntesa. DPpdeKTUBHOCTL PoTOCHMHTE3a. 3HAUEHUE (OTOCHUHTE3A IS KU3HU
Ha 3emsie. Biausinue ycnoBuil cpeabl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIIECHUS €TI0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UpyIollie OakTepun. 3HAUCHUE XEMOCHHTE3a JJIs
KU3HU HA 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PaciieruieHue BeliecTB, BBIJEICHUE U
aKKyMYJIMPOBAHUE DSHEPrUU B KIETKE. OTalbl HHEPreTHYECKoro oOMeHa.
I'muxonus. bpoxkenne u ero Buabl. KucnopoaHoe OKHUCIEHHE, WU KJIETOYHOE
JbIXaHUE. OkucnurenbHOe dhochopunupoBanue. D¢ heKTUBHOCTD
HEPreTUYECKOro OOMEHa.

Peakuuu wmatpuuHoro cunrte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanus reHernueckol uHpoOpManuu B KIETKE. |'€HETMYECKUM KOI U €ro
cBoicTBa. Tpanckpuniusi — Mmatpuunbiii cunte3 PHK. Tpaucasuus — Ouocunrtes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

HexneTounsie Gpopmbl sxu3HU — BUPYCHI. MicTopust oTkpbiThs BUpycoB (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHS HM JKU3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacTeHui, MKUBOTHBIX U YEJIIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoBeka (BHY) — Bozoyaurens CIT]]a.
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OOpatHas  TpaHCKpWMIUs, peBepTaza W  uWHTerpaza.  lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konwuos, /. 1. UBanosckuii, K. A. Tumupsses.

Tabmuupl U cxembl: «Tunel nuTanus», «Metaboauzm», «MHUTOXOHIPHUSIY,
«JHepreTudeckuii oOMeH», «XmoporacT», «dotocunre3», «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenka», «I'eHeTHYecKuil Ko1»,
«Bupycw», «bakrepuodaru», «Ctpoenune u xu3HeHHbIH Uk Bupyca CIIMN/a,
0aktepuodara», «Permmukarus JJHK».

O6opynoBanue: moaenu-anunkanuu «Yasoenne JIHK u Ttpanckpunuus»,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mojielb cTpykrypsl JJHK.

Tema 5. Pa3MHOXkeHHe 1 HHAMBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 1muki, win >KU3HEHHBIM LUK kiaeTku. WHtepdasza U MuUTO3.
[Ipouieccrl, mpotekatonue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cunte3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIN HaObOp — KapUOTHIIL.
JlunouaHbld W TAlUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHbIL.
[[uTosornyeckne OCHOBBI PA3MHOXKEHUS W HWHJIUBUIAYAJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kinetkn — muto3. Cragum mutosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKU CMBICT MUTO34.

[IporpamMmmupyemasi THOENb KJIETKH — allONTO3.

dopMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe U mosoBoe. Buasl 6ecnonioro
Pa3MHOXKEHMS. [ICJICHUE HAJABOE, I[MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXkeHUE. MCKycCcTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE I CEIEKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIUYUS OT OECIIONOTO.

Meiio3. Ctaguu meiio3a. IIporecchl, OpouCXOIAIIME HA CTaausIX Meo3a.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bHOTOrm4eckuid CMbICT H
3HA4YE€HUE MEH03a.

'amerorenes — mporecc oOpa3oBaHUsI TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKU M AUYHUKHA. OOpa3oBaHHE W PA3BUTHE IMOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30W[, SHICKIeTKa) — CIepMaToreHe3 W OBOICHE3.
OcoOeHHOCTH CTpOEHHUS SUIEKIETOK MW CcHepMaTo30uAoB. OIUIOA0TBOPEHHE.
[TapTeHnorenes.

NunuBuayaibHoe pa3BuTHe  (OHTOTeHE3). OMOpPHOHAIBHOE Ppa3BUTHE
(MOpuorenes). Drtanbl SMOPUOHAIBLHOTO PA3BUTHS Yy MO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyisuus, opranoreHes. lloctamOpuoHanbHOe pa3BuTHE. UMb
MOCTAMOPHUOHAJILHOTO Pa3BUTHA: TpsMoe, Hemnpsmoe (IMYMHOYHOE). BimsHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKICHHBIC
YPOACTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IIBETKOBOI'O PACTECHUSA. CTPOCHUE
CEMEHH, CTAJUN PA3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u cxembl: «DOpMbI Pa3MHOKEHHUS OPraHU3MOB», «J[BolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOXKEHUE
pactenuii», «J/lemenne kiaeTku Oaktepuii», «CTpo€HHE TOJIOBBIX KIIETOKY,
«CtpoeHue xpoMocoMbl», «Kmetounei nuki», «Pemmkanus JITHK», «Muto3»,
«Merno3», «IIpssmoe u HenmpsiMoe pa3BUTHE», «l'amMeToreHe3 y MICKONUTAKINUX U
yenoBeka», «OCHOBHBIE CTaAUHA OHTOTE€HE3a».

Ob6opynoBaHue: MHMKPOCKOTI, MUKPOMPENapaThI «CniepMaTo30U bl
MJICKOIUTAIOIIETO», «SHIeKIeTKa MIEKOMUTanero», «Kapuokuues B KiIETKax
KOpEIIKa JyKa», MarHuTHAas MOJAENb-alIUIMKauus «JleJeHne KIEeTKH», MOJIENb
JIHK, monens meTada3zHoil XpOMOCOMBI.

JlabopaTopHble U NPaKTHYECKHE PadOThI:

JlaGoparopHast pabora Ne 3. «HaGmromeHwe MuTO3a B KIETKAaxX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpenapaTax».

JlaGoparopnast pabora Ne 4. «M3yueHue CTpOEHHUsI TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsieACTBEHHOCTh H H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmet u 3amaun reHeTUKU. VIcTOpUs pa3BUTHS T€HETUKU. POJIb IUTOJIOTUHN
U ASMOPHOJIOTUM B CTAHOBJIICHUM TEHETUKHU. BKiIag pOCCUUCKUX U 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TCHETUKH. MeTOJbl TEeHETHUKU (THOPHUI0IOTUUCCKHH,
IMUTOTCHETHYECKUH, MOJICKYJIApHO-TeHeTHYeCKNi). (OCHOBHBIC TECHETHYCCKHUEC
noHATHs. [ eHeTu4YecKasi CHMBOJIMKA, UCHOJIb3YEMAsl B CXEMaX CKPEIIMBAHU.

3aKOHOMEPHOCTH HACJIEIOBaHUA IPU3HAKOB, yCTaHOBIIEHHbIE . MeHnenem.
MoHoruOpuaHoe CKpeluBaHue. 3aKoH eauHooOpa3us THOPHIIOB IEPBOTO
nokoneHus. IlpaBuiio JOMHHUpPOBaHMWSA. 3aKOH PAaCIICIUVICHUS IIPU3HAKOB.
I'unotesa yuctotsl rameT. [1oHOE M HEMOTHOE IOMUHUPOBAHUE.

JluruOpuaHoe  CKpelMBaHWE. 3aKOH  HE3aBHCHUMOTO  HaCJeIOBaHUS
npu3HakoB.  lluToreHeTM4Yeckrue  OCHOBBI ~ AUTHOPUIHOTO  CKPEIIUBAHUS.
AHanusupymlee ckpemupanue. Mcrnonp30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
TUISL OTIpeJIeNICHUsI TeHOTHUIIa OCOOH.

CueruieHHoe  HacienoBanue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO F€HOB. HapylieHne cuemieHus reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH. [ €HeTHYECKHUE KapThI.
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I'enernka mosa. XpoMOCOMHOE ONpeAeseHrue MoJjia. AyTOCOMBI U TOJIOBBIE
XpoMocOMBI. ['oMorameTHsie M Te€TEeporamMeTHble OpraHu3mbl. HacienoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3meHunBOCTh. BUIbl NK3BMEHUMBOCTH: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Poins  cpeapl B HEHACHEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKAITMOHHON U3MEHYMBOCTH. BapuallMOHHBIN psAl ¥ BapUallMOHHAS KpHUBas.
Hopma peaknuu npusHaka. KonmuecTBEeHHbIE M KAYECTBEHHBIE NMPU3HAKU U HX
HopMa peakuuu. CBoHcTBa MOAMGMUKAIIMOHHON N3MEHUYHBOCTH.

HacnenctBennas, wiaum TreHOTUNHYECKas, H3MEHYHMBOCTh. KoMOuWHaTHBHaS
M3MEHYUBOCTh. Melo3 W TMOJOBOM mpolecc — OCHOBA KOMOWHAaTHUBHOM
M3MEHYUBOCTU. MyTanoHHasi U3MEHYUBOCTh. Kitaccudukaius MyTanuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa v mpu4rHbl MyTauuil. MyTtareHHsie (haKkToOpBbl.
3aKOH rOMOJIOTHUYECKUX PSJIOB B HaceACTBeHHOM n3MeHunBoctu H. Y. Basuioga.

BHesnepHas HacaeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka 4enoBeka. Kapuotumn denoBexka. OCHOBHBIE METOAbI T€HETHUKH
YyeJJ0BeKa. Fr€HEAJIOTHUYECKUH, OJIN3HEIIOBEIN, INTOTEHETHYECKUI, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOe OnpeJIeNICHUE T€HOTHIIA!
MOJITHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIHMPOBAHUE, B TOM YHUCJE C IMOMOIIbIO
[111P-anamu3a. HacmencTBeHHble 3a0ojieBaHUS 4YelIOBEKA. TEHHBIC OOJIC3HHU,
0OJIe3HU C HACIEICTBEHHOM MpPeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckne ¥ reHeparuBHble MyTauud. (CTBOJOBbIE KIETKU. [IpUHIUIIBI
3JI0pOBOr0 00pa3a KW3HU, TMATHOCTUKH, MPOPUIAKTUKU U JICUCHUS TEHETHIECKUX
Oosne3Hel. MeauKOo-TeHETUYECKOEe KOHCYJIbTUPOBAaHME. 3HAYEHHUE METUIIMHCKOU
T€HETHKH B TIPEOTBPAIICHNN U JICUCHUH T'eHEeTHYSCKUX 3a00JIeBaHUM YeI0BEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

TaOmumpl ©W = CXEMBL. «MoHOTHOpUIHOE  CKpEIIMBAaHHE H  €ro
[IUTOT€HETUYECKAasT OCHOBa», «3aKOH PACIICIJICHUS M €ro IMMUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  4YHCTOTBI  raMmeT»,  «JluruOpugHOe  CKpEIIMBaHHUE,
«lluTomOTMYECKHE  OCHOBBI ~ JUTHOPHUIHOTO  CKpeluBaHusA»,  «Meio3»,
«B3auMOJIeCTBHE aJlJIeJIbHBIX Te€HOB», «['eHeTHueckne KapThl PACTECHHH,
JKUBOTHBIX W 4YeJoBeka», «['eHeTMka moja», «3aKOHOMEPHOCTH HACJEI0BaHMUS,
CLIEIUIEHHOTO C TMoJioM», «KapuoTUmbl 4YeOBE€Ka W JKUBOTHBIX», «Buibl
u3MeHYuBoCcTU», «MoaudukanmonHas HW3MEHUUBOCTH», «HaciegoBanue pesyc-
(bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMoOHHas U3MEHYUBOCTDH.

O6opynoBaHue: MoOJEIU-aNIUIMKauu «MOHOTHOPUAHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JlurubpugHoe ckpeuuBanue», «llepekpéct
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XpOMOCOM», MHUKPOCKOII W MUKpompenapar «J[posodmuna» (HopMma, MyTanuu
(GOpMBI KPBUTBEB M OKPACKH Teja), repoapuii «['Opox MOCeBHOM.

JlaGopaTopHble U NPpaAKTHYECKHE PA0OTHI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTUOPUIHOTO CKPENIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHast pabota Ne 6. «M3yuenne MoanpuKanMOHHONH U3MEHUYNBOCTH,
MMOCTPOEHHUE BapUALMOHHOTO Psifla U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabora No 7. «AHanu3 MyTanuii y apo30(uibl Ha TOTOBBIX
MHKpOIpENapaTax».

IIpakTuueckas pabora Ne 2. «CocTaBicHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cesiekuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IPOLECC. 3apOXKJICHUE CEIIEKIMU U JOMECTUKALHS.
VYuenue H. UW. BaBuioBa 0 1eHTpaX NPOUCXOXKIAEHUS U MHOrooOpaszus
KYJIbTYPHBIX pacTeHHil. LIEeHTphl MpOUCXOXKAEHUA TOMAIIHUX >XKUBOTHBIX. CopT,
opoja, NTaMmM.

CoBpeMeHHbIE METObI CeleKUnU. MacCoBBIi U MHANBUAYAJIbHBII OTOOPHI B
CENIEKUMH PACTEHHM U KUBOTHBIX. OlleHKa 3KCTephepa. bau3KopoACTBEHHOE
cKkpeluBaHue — WHOpuAMHT. Yucrtas nunus. CKpelIUBaAaHUE YHUCTHIX JIMHUI.
I'eteposuc, unu rubpuanas cuwia. HepoAacTBeHHOE CKpelIMBaHUE — ayTOPUIMHT.
OtpanénHas rtuOpuauzauus u €€ ycnexu. VCKycCTBEHHBIH MyTareHes u
MOJYy4YEHUE NONUIUIONAOB. J[OCTMKEHHS CENEKIUU PACTEHHM, XHUBOTHBIX H
MHKPOOPTaHU3MOB.

buortexHonorus kak oOTpaciap MPOU3BOACTBA. |'€HHAsd HWHXKEHEpHUs. ITaImbl
co3nanus pexomOuHantHoW JIHK wu TpaHcrennsix opranu3zmMoB. Kierounas
nHxeHepusa. Kiietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue U ITUdeckue  Opobiembl. MO  —  reHetudecku
MOAU(MUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmaunbl U cxeMbl: KapTa «LIeHTphl MPOMCXOXICHUS U MHOTO0Opa3us
KYJIbTYPHBIX pacTeHui», «Ilopoapl ToMamHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuii», «Otaanénnas rubpuausanus», «Padoter akagemuka M. @. MBaHoBa»,
«Ilonmummonausi», «OOBEKTH OuoTEexHONOTUU», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHue», «KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMM.

O06opyaoBaHue: MYJISKU TUIOJI0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUS.
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JlabopaTopHble U NPaAKTHYECKHE PadOThI:

OKCKypcusi«OCHOBHBIE METOIBI M JOCTHIKEHUSA CEJIEKIMH PACTCHUH U
’KUBOTHBIX (na CEJIEKIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENILHBIA ~ Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpUIO
arpoOyHUBEPCUTETA WIJIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIIHOHHASE OUOJIOTUSL.

[IpeAnochblIKM BO3HUKHOBEHUSI HBOJIOIMOHHOW TEOpPUU. ODBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouosorud. BiusiHue SBOJIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa HBOJONUHU. [laneoHTONOTHYECKHE: TMOCIEA0BATEILHOCTD
MOSIBICHUSI BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBL.
buoreorpaduyeckue: cxoncTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHUE: CXOJICTBA M pa3iu4usi 3MOPHUOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE. TOMOJOTUYHbBIC, AHAJOTHYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BCeX
OpraHU3MOB.

OomonnonHas teopuss Y. J[lapBuHa. Ilpeamnocbuiki BO3HUKHOBEHUSA
AapBUHU3MA. J[BWXKyIIMe CHIIBI SBONIONUH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OTrPAaHUUYEHHOCTH PECYPCOB, HEOMNpeneiaEHHAs U3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, ECTECTBCHHBIN 0TOOD).

Cunretnueckas teopus sBoonun (CTD) u e€ 0OCHOBHBIE TOJIOKEHUS.

MukposBodtorus. [Tonynsiiusa kak e1MHUIA BUAA U SBOJIIOIUH.

JIBmwkymue cwibl ((pakTopsl) IBOMIONKMK BHUIOB B MpUpojae. MyTallMOHHBIH
MpoIleCC U KOMOMHATHUBHAsT M3MEHUMBOCTh. llomynsivioHHBbIE BOJHBI U Apeiid
reHoB. M3omsuust u Murparusi.

EcrectBennbiii oTOOp — HampaBisoomuil  $aktop 3Boaonuud. DopMmbl
€CTEeCTBEHHOT0 0TOOpA.

[Ipucnoco6IeHHOCTh OPraHU3MOB Kak pe3ysibTaT 3BOJIONUU. [Ipumepsr
MPUCIIOCOOJIEHUI Y Opranu3MoB. ApoMop(dO3bl U UIHOATANITALINH.

Bun wu BumooOpazoBanue. Kputepuu Buma. OcHOBHBIE  (OPMBI
BH1000pa30BaHus . reorpad@udeckoe, IKOJIOTHIECKOE.

MakposBomtonusi. @dopmbel  3BomtonMu:  uieTUyeckas, JIUBEPreHTHas,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTuMoCTh 3BOTIOLNH.

[IpoucxoxkaeHue OoT HeclenHalIu3UpPOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs padaiys.

13



JdeMoHCcTpanuu:

[Toptpetsi: K. Jlunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckui, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepuos.

Tabnuiiel u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOoIbIIiin

MO3BOHOYHBIX  JKHUBOTHBIX®, «ApXEONTEPUKC, «DOopMBI 00pbOBI 3a
cyluiectBoBaHue», «EctecTBeHHbIH 0TOOp», «MHOrooOpasue COpTOB pacTECHUI»,
«MHuoroo0bpazue OpPOox JKHUBOTHBIX», «Ilomysmsanun», «MyTtanuoHHas

M3MEHYUBOCTE», «ApoMopdo3b», «Unumoamantanmun», «OOmas aereHepaius»,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema Mapumpyra nyrtemectBus Y.
HapBuna», «bopbba 3a cymiecTtBoBaHue», «IIprucnocoOIEHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BuA000pa3oBaHuE», «IKOIOTUUECKOE BU000pa30BaAHUEY.

OO6opynoBaHUe: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0op TJIO/OB M ceMsiH, KoJuleKuusi «[IpuMepbl 3alUTHBIX TPUCIIOCOOJICHUH Y
KUBOTHBIX», MOJeb «OCHOBHBIE HAIpaBJIEHUS JBOJIOIUN», 00BEMHAST MOJIEIb
«CTpOEHHE TOJOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpadguueckass kapra wmupa, Kojuiekiusa «DOpMbI COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHHil», wmojaenb ammumkanus «llepexpéct
XpOMOCOM»,  BJaXHble TpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKK», MUKporpernapat «/lpo3zodwmia» (Hopma, MyTtanuud (GOpMbI KPBUIEEB U
OKpAaCKH TeJa).

JlabopaTopHble ¥ IpaKkTUYecKne padoThl:

Jlaboparopnast padora Ne 1. «CpaBHeHue BHUJIOB MO MOP(HOIOTHUUECKOMY
KPUTEPUIO».

JlaGopartopHast pabora Ne 2. «OmnucaHue MPHUCIOCOOICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJILHOTO XapaKTepa.

Tema 2. Bo3HUKHOBEHUeE U Pa3BUTHE KU3HHU HA 3em.JIe.

JloHay4yHbIE TPEACTaBIEHUS O 3apOXKICHUM >XU3HU. HayuyHble THIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emiie. abuoreHe3 M MaHCHepMHs. XUMHUUYECKas
ABONIONMS. AOHMOTEHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTAIBHOE NOATBEPKICHUE XUMUYECKOM 3BOMoNMU. HayanbHble dTarbl
ouonornueckoi spomtonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W KX HBOJIOLMUS.
®opMHUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3paMm u nepuoaam. Karapxeiu. Apxeickasa u
npotepo3oiickas Hpbl. llaneo3olickas spa u €€ mepuoAbl: KEeMOPUMCKUI,
OPZIOBUKCKHI, CUITyPUNCKUH, I€BOHCKU, KAMEHHOYTOJIbHBINM, IEPMCKUM.

Me3o030iickas 3pa u €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOIA.

KaiiHo3oMckass »9pa ®W €€ TMepuoabl: MaJCOr€HOBBINA, HEOTCHOBBIH,
AHTPOMOT€HOBBI.
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XapakTepuCTUKa KIMMAaTa U TeOJIOTMYECKUX MPoueccoB. OCHOBHBIE ATAIb
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil u
XKUBOTHBIX. [10siBIIEHME, pacBET U BEBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEeCKOro MHpPA Kak OTpaxkeHue 3Boatonuu. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaK HayKa. Pa3BuTue npencTaBieHui o
MPOUCXOKIECHUN 4YeIOoBeKa. Meroapl u3ydeHust aHTpomnoreHe3a. CxoacTBa
pa3nuuus 4eI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJ0KEHNE YETOBEKA.

JBwkymme — cuiabl  (pakTopel)  aHTpomoreHeza.  HacniemcrBeHHas
M3MEHYUBOCTh U  €CTEeCTBEHHBIM oTOOp. OOmecTBeHHbI 00pa3  KHU3HH,
W3TOTOBJIEHUE OPYAUU TPYAA, MBILLICHUE, PEYD.

OCHOBHBIE CTaIMM U BETBH 3BOJIIOLIMU YEIOBEKA: aBCTPAIONUTEKH, HemoBek
yMmenbid, YenoBek npsMoxoasumi, YemoBek HeaHIEpPTAIbCKUM, YenoBek
pa3ymublidi. Haxonku #cCKOmaeMblX OCTaTKOB, BpPEMsl CYIIECTBOBaHMS, OOJACTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY /I

YenoBeueckue packl. OcHOBHBIE  OOJbIIME  pachl:  €BPOIEOUHAS
(eBpaswmiickasi),  Herpo-aBcTpajouaHas  (dKBaTopuajabHas),  MOHIOJOHIHAS
(a3smaTcko-aMepUKaHCKas). YepTel  MpHCIIOCOONEHHOCTH  MpeACTaBHUTENEH
YEJIOBEUECKUX pac K YCJIOBUSIM CyHIECTBOBAHMS. EJIMHCTBO YEIOBEUYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mmwuep, I'. Opu, Y.
JlapBuH.

Taomunpel U cxeMbl: «Bo3HukHoBeHne CoJIHEUYHOW cucTEMEBI», «Pa3Butue
OpraHu4eckoro mupa», «PacturenpHas KieTka», <«JKMBOTHasg  KIETKa»,
«IIpokapuornueckas kierka», «COBpEeMEHHas CHCTEMA OPraHUYECKOTO MHUPA»,
«CpaBHEHUE AaHATOMUYECKMX YEpPT CTPOCHUS YEJIIOBEKAa M YEeJIOBEKOOOPa3HBIX
00e3psaH», «OCHOBHBIE MecCTa MNAJICOHTOJOTMYECKUX  HAXOJIOK  MPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmmue moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE TIOAN», «HeT0BeUeCKHE pachl».

OoOopynoBanue:  mynsku  «[IpoucxoxaeHne — vemoBeka»  (OFOCTBHI
aBCTPAJIONINTEKA, MMHUTEKAHTPOIA, HEAaHICPTalblla, KPOMAHBOHIIA), CICIKUA WU
W300paKCHUST KAaMEHHBIX OpPYJHHA TEpPBOOBITHOTO dYejIOBeKa (KaMHH-YOIIIEPHI,
pyomia, ckpeOyia), TEOXpOHOJOTHUecKass Tabiumna, Koyuiekuus «Dopmbl
COXPAHHOCTH UCKOIAEMBIX KUBOTHBIX I PACTEHUM».

JlaGopaTopHblie U NPaAKTHYECKHE PA0OTHI:

[IpakTtuueckast padora Ne 1. «M3ydyeHne MCKOMaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHASIX.

15



DKcKypcus «IBOJIIONHS OPTaHUYSCKOro MUpa Ha 3emiie» (B eCTECTBEHHO-
HAYYHBIA WA KPAeBETICCKUN My3ei).

Tema 3. Opranu3Mbl 1 OKPY:KaloIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pas3zielibl SKOJIOTUU. METOIbl SKOJIOTMYEeCKUX
UCCIEIOBAaHUM. DKOJIOTUUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB. BOJIHAs, HA3€MHO-BO3/yIIHAsl, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxkonoruueckue (akropel. Kiaccudukanus >SKoIOrHUYECKUX (PaKTOPOB:
abuoTnyeckue, OMOTUYECKHME U AaHTPOINOreHHble. JleHCTBUE HKOJOTMUECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtuueckue (pakTophl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucniocobiiennst  OpraHM3MoOB K  JI€UCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonornueckue puT™msI.

buotnueckue (haxTOpHI. Bunsl OMOTHYECKUX B3aMOJICUICTBUI .
KOHKYPEHIIUS, XUITHUYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koonepaus,
MyTyaiu3M, KOMMeHcan3M (KBapTHPAHCTBO, HAXJICOHMUYECTBO). AMEHCAJH3M,
HeUTpaiu3M. 3HauyeHUE OWOTHMYECKUX B3aUMOJCHUCTBUUA [UIsl CYILIECTBOBAHMS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH mnomyJsiiiuu. (OCHOBHBIE TMOKa3aTenu
MOMYJISIIIUU: YHCIEHHOCTh, IUIOTHOCTb, POXKJIAa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISAINYN U €€ PeryIsIusl.

JdeMoHCcTpanUu:

[Toptpetsl: A. I'ymOonbar, K. @. Pynee, O. 'ekkens.

Tabmuibl u cxemsbl: kapta «[Ipuponnsie 30HB 3emin», «Cpenpl oOUTaHUS
opranu3moB», «®oronepuoausm», «llonmynamuu», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH NONYJISAUU nHPy3opun-tydenbkn», «llumiesrbie nenu».

JlabopaTopHble ¥ NpaKkTUYecKne padoThl:

JlaGoparopHas padora Ne 3. «Mopdomorunueckrue 0COOEHHOCTH PAaCTEHUH U3
Pa3HBIX MECT OOUTAHUSI».

Jlaboparopnast pabora Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB
KOJIeyca.

[Tpaktrueckas padota Ne 2. «I[Tomcy€T TUIOTHOCTH TOMYJISAIIUNA PAa3HBIX BUIOB
pacTeHum».

Tema 4. Coob1ecTBa M 3K0JI0TMYECKHE CUCTEMBI.

CooOmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBafd,
NPOCTpAaHCTBEHHAs, Tpoduueckas (mumieBas). Bungbl-momuHaHTBE. CBS3W B
OHOLIEHO3E.

Dkonoruueckne cucteMbl (3kocucTembl). [loHsTHe 00 »dKOCHCTEMe W
ouoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMbI. MPOJYLEHTHI,
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KOHCYMEHTHI, peAyleHThl. KpyroBopoT BeleCTB U MOTOK PHEPTHUU B SKOCHUCTEME.
Tpodudeckre (nuIIeBbIE) YPOBHM JKOCHCTEMBI. [lWIEBbIe IEMA M CETH.
OcHOBHbBIE TMOKa3aTeIM HKOCHUCTEMBI. OHOMacca, MPOAYKIHS. DKOJIOTUYECKHUE
MUPaMUJIBI.  TPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. (CBOMCTBA HKOCHUCTEM:
YCTOWYHUBOCTb, CAMOPETyYJIsIus, pa3BuTue. CyKieccus.

[TpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHWHOIO
WJIU IUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonorudeckoe u X03sUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak Qakrop ycToMunMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHUYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPyKTypa
ouochepnl. JKuBoe BemectBO U ero QpyHkuuu. OcobeHHOCTH OHochephl Kak
ro0adbHOM 3KOCUCTEMBbl. J[MHaAMUYecKoe paBHOBeCcME M OOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOT€OXUMHUYECKHE IMKIIBI 3JIEMEHTOB (yTiiepoa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONOTEHHbIE U3BMEHEHHUS B Orocdepe.
['moGanbHbIE 3KOTOTUYECKUE TPOOTIEMBI.

CocymiecTBoBaHUE MIPUPOJIBI u YeJI0BEYECTRA. Coxpanenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMUUBOCTH Onocdeprl. OCHOBA pallMOHAIBHOTO
yOpaBieHUs MPUPOAHBIMU pECypcaMud W HUX UCHojib3oBaHue. JlocTikeHus
OMOJIOTHH U OXpaHa MPUPOJIbIL.

JdeMoHCcTpanuu:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuuel u cxemsl: «[lumessie nenu», «bUoNEHO3: COCTaB U CTPYKTypa»,
«IIpupogusie cooOiectBa», «llenu nuTaHus», «IKOJOrMYECKas MNUpPaAMUJIA»,
«buocdepa 1 yeaoBek», «IKOCUCTEMA ITUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA
XBOMHOTO  jeca», «bwuomeno3 Bogoéma», «ArpoiueHo3», «lIpumepHbie
AHTPONOTEHHBIE  BO3JACUCTBUSA HA MNpUpOAYy», «BaxHeumme HUCTOYHUKU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BaxHeMIass cOCTaBISIONIAs
ouochepnr», «Daktopsl Aerpaganuu nous», «IlapuukoBeiit 3¢dexT», «DakTopbl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepbr», «OOmas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA H3KpaH Ouochepnr»,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopoT a3ora B IpUpoae».

O6opynoBanue: Mojenb-anmiukanus «Tunuunele OMOLIEHO3bI», TepOapuii
«PacturenbHble cOOOIIECTBA», KOUIEKIIUN «bHUOlIeH03», «BpeauTenu BaxHEHINX
CEIbCKOXO3SIMCTBEHHBIX KYJIbTYyp», TepOapuu W KOJUIEKIIMH pACTEeHUH U
KUBOTHBIX, MPUHAJIEXKAIINE K Pa3HbIM 3KOJOTMYECKUM TPYyIIaM OJIHOrO BHU/A,
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Kpacnas kuura Poccuiickoit ®eneparuu, H300paKeHUS OXpaHAEMBIX BHJIOB
PACTEHUU U )KUBOTHBIX.
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IIJTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA [IPOI'PAMMBI 11O
BNUOJIOTN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUA K pe3ysibTaTaM
OCBOCHHUSI OOY4YaIOIMMHCS TporpaMM CcpeAaHero oOiero 00pa3oBaHMUS:
JUYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATHI

B cTpykType JIHMUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS mpenmera «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE. OCO3HAHNE OOYyYaIOIUMUCS POCCUICKON
rpakaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACNICHUIO, HalWyue MOTHBAIlMM K OOyYEeHHI0O  OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIUN Pa3BUTHA OHOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESATENIbHOCTA IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO0 O00pa3oBaHMUs, HAIUYHE JKOJOTHYECKOTO IPABOCO3HAHUSA,
CITOCOOHOCTH CTaBHTh 11€JIU U CTPOUTH KHU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS MpenmeTa «buosiorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOW U BOCIHUTATEIHHOM JESITENHBHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOINECTBE IpaBWIaMU M HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT MpOIECcCaM CaMOIO3HAHUs, CAaMOBOCIUTAHUS U
caMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTH, MAaTPUOTU3MA,
YBKEHHS K 3aKOHY M MPABOIMOPSIKY, YETOBEKY TpyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)KEHHS, OEPEKHOrO0 OTHONIIEHUS K KYyJIbTYPHOMY HACIEAUI0 U
TpaJuIMsIM MHOTOHAIIMOHAIBbHOTO Hapoaa Poccwuiickoit deneparum, npupojae u
OKpYKaroUIen cpelie.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUSA YyueOHOro mpeamera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOI0 OOINECTBa, pacCIIMPEeHUE >KU3HEHHOTO
OTIBITA M OIBITA JICITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUU
BOCITMTATEIIFHOM ASITEIIFHOCTH, B TOM YHCJIC B YaCTH.

1)rpakaaHCKOro BOCIIHTAHHUSA:
c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3ULIMU 00YUAIOIIETOCA KaK aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTRA;
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OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBaXeHUE
3aKOHA U IPABOIOPSJIKA,;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH TIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEUICHWU Y4YEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BBINOIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTpPENENsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM JKU3HU U O0BSICHSATH €€,

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKIECHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B MPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, T[O3HABATEJIILHBIX M HCCIEIOBATENbCKUX 33/lad, YBaXUTEIbLHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB MpH OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACP KAHUS,

TFOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMSI:

c(hopMHPOBAHHOCTH POCCUNCKOU rpaKIaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IIEpE]
Ponmunon, ropmoctm 3a CBOM Kpal, CBOXO PoauHy, CBOHM S3BIK M KYJIBTYDY,
MPONUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEAUIO U AMSITHUKAM MPUPOIBI,
OOCTHKEHUSIM Poccruu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKHUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWOJOTHMH, TOHMUMAHUS 3HAYCHUS OHUOJIOTUM B TO3HAHUU 3aKOHOB
MIPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBa,;

unenHas yOexxJIEHHOCTh, TOTOBHOCTh K CIYXKeHHIO W 3ammute (OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE YXOBHBIX EHHOCTEN POCCHUIICKOTO HAPOAa,;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO MTOBEICHMUS,

CIIOCOOHOCTh OIIEHUBATH CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATHS IEHHOCTEM CEMEHWHOM JKU3HU B COOTBETCTBUHM C
TpaguIysIMu HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHUS .

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAsi ACTETUKY ObITa, HAYy4YHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyJa, OOLIECTBEHHBIX OTHOIICHUMH;
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MOHUMAaHUE IMOIMOHATIFHOTO BO3JICHCTBUS KUBOW IPUPOJIBI U €€ TIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKCHHIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMIHOCTH,

5) ¢usnyeckoro BocnuTaHusA, (GOPMHPOBAHHUS KYJIbTYPbI 310POBbSI U
IMOIMOHATIBLHOIO 0JIAT OOy YUl

MOHUMaHUE W peaau3alus 3J0pOBOTO U 0Oe3omacHOro olpasza >KU3HHU
(3mopoBOoe  MHTaHWE, COONIOJICHWE TUTHCHUYCCKUX TMPaBWiI W HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA W OTABIXA, pETyJsapHas Qu3ndeckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMUMAaHUE TIEHHOCTH TMPAaBWI HWHIWBHIYAIHPHOTO W  KOJJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/TOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJICICTBUNA W HENPUATHS BPEIHBIX MPHUBBIYCK (YIMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KypeHHUS);

6) TPy10BOr0 BOCIIMTAHMA:

TOTOBHOCTH K TPYlY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOJII00UE;

TOTOBHOCTh K AKTHBHOW JEATEIHHOCTH TEXHOJIOTHYECKOW M COIHAILHOU
HAIPaBJICHHOCTH, CIMIOCOOHOCTh MHHUITMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIIHHO
BEITIOJTHSTH TaKyIO IEITEITLHOCTH,

WHTEPEC K paslIndHbIM cdepaM MpoPeCcCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun ©  peaTnu30BHIBATH
COOCTBEHHBIE )KHU3HEHHBIC TUTAHHI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O M €amM00Opa30BaHHIO Ha
NPOTSKEHUU BCEU KU3HU,

7) 3K0JOrHYeCKOT0 BOCIIUTAHMSI

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOIIEHUE K NPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIlIeCTBOBAHUS,

MOBBIIICHUE YPOBHA DKOJOTHYECKON KYyJIbTYphl: TPUOOPETEHHE OIbITa
TUTAHUPOBAHUS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TMOCIEICTBUA IS
OKPYKaOIIEH CPeIbl;

OCO3HAHUE TJI00ATBHOIO XapakTepa JKOJIOTHYECKUX MpoOJieM W MyTed HX
pelIeHuST,

CIIOCOOHOCTh HMCIOJB30BaTh MNpHOOpETaeMble NPU H3YUYEHUH OUOJIOTUH
3HaHWSI W YMEHHS TIPU PEIICHUW TPOOJIeM, CBS3aHHBIX C PAIlMOHATBLHBIM
MPHUPOJIOTIONB30BaHUEM  (COOJIIOJICHMEe  TpaBHJ  TIOBEICHUS B MPHPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHHE PAaBHOBECHS B DJKOCHUCTEMax, OXpaHY BHIOB,
IKOCHCTEM, Orochepsl);
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AKTUBHOE HENPUATHE JEWCTBHUM, NPUHOCAIIMX BpEd  OKPYXKarOUIEH
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBAaTh HEOJArOoNMpUSITHBIE IKOJIOTHUYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJU4YUe Pa3BUTOrO SKOJOTHUYECKOTO MBIIIJIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
OTbITA JEeATENTbHOCTU AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMH B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTUKEe, TOTOBHOCTU K YYaCTHIO B MIPAKTHUUECKOMN JIEATEIIbHOCTH SKOJIOTHUYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHWS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOW NMpPaKTUKH, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOM KYJIbTYphl Kak CpeACTBa
B3aMMOJICHCTBUS MEXKTY JIFOJbMHU U MO3HAHUS MUDA,

MOHMMaHHE chnenudUKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poju B
(GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpEACTaBICHUS] 00 OKpYXalollleM MHpPE KaK O €JUHCTBE MPHUPOJIbI, YEJIOBEKA U
oOlllecTBa, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpodiemM
COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAUYUMOCTH OWOJOTHUU [JIi COBPEMEHHOW IMBHIIM3AIIUM:
oOecrieueHUs] HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PecypcHble  MOPOOJEMBI  Pa3BUTHUS
YeJI0BEUECTBa, MOMCKA MyTeW BBIXOJA M3 TIO00ATBHBIX AKOJOTHUUECKUX MPOOJIEM U
oOecrieueHus:  Mepexoja K  yCTOWYMBOMY  Pa3BUTUIO,  PallMOHAJIHLHOMY
UCIIOJIb30BaHUIO MPUPOJHBIX PECYpCcOB U (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJY4YeHUU OHUOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUsT OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTU (YHKIIMOHAIBHOW rpaMOTHOCTH oOyvaromuxcs, popMupyemoi
MIPU U3y4YE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM WUCIIOJb30BaTh MOJIydaeMble 3HAHWS [JIs aHaldu3a u
OOBSICHEHUS SIBJICHUI OKPYXAIOIIETO MUpa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMeHUEe JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HA OCHOBE HAay4dHbIX (PAKTOB H
MMEIOIINXCS JAHHBIX C 1IEJIbIO MOJYYEHHUsI TOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTh CaMOCTOSATENIBHO UCIOIb30BaTh OWOJOTUYECKUE 3HAHUS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAaY4YHOW ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCJIEI0BATENbCKYIO AEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa30BaHHMIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUW MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUSI y4eOHOro mpeaMera «buomorus»
BKJIIOYAIOT. 3HAYUMble i1 (OPMUpPOBAHMUS MHUPOBO33PEHUS] OOYUAOUIUXCS
MEXKIUCITUIUTHHAPHBIE (MEXKITpeIMeTHbIC) OONICHAYYHBIC TIOHATHS, OTPa)KaroIIne
LETOCTHOCTh HAY4YHOM KapTUHBI MHUpa U CHEeUUPUKY METOJ0B I[O3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHsl, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (paKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICJIOBAaHKME,  HAONIOJICHWE, HW3MEpPeHHe,  OKCICPUMEHT H  JIPYTUX),
YHUBEpCaJIbHbIe y4eOHbIe JedcTBUsA (IO3HABaTeNbHbIC, KOMMYHHKATHUBHBIE,

PETYJIATHBHEIE), o0ecreunBaroIIne dhopmupoBaHue (G yHKIIMOHATBEHON
IPAMOTHOCTH W  COIMAJIBHONM KOMIIETEHIIMM OOYy4Yaronuxcsi, CIOCOOHOCTh
oOyyarommxcs UCII0Ib30BaTh OCBOEHHBIE MEXIUCUUILTUHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpCAIbHbIE Yy4yeOHbIE JCHUCTBUS B
MMO3HABATEIBHON U COIIMATIbHON MPAKTHKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHUSI MPOTPAMMbl CpPEIHET0 OOIIero
00pa3zoBaHusl 1OTKHBI OTPakKaTh:

OBaanenne YHHBEpPCAJIbLHBIMHA yueOHbIMH NMO3HABATEILHBIMHU
AeMCTBUSMU:

1)6a30Bble JJOrHYecKne AeiiCTBHUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH U AKTyaJlU3UPOBaTh  MpodIieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOIB30BaTh MNPH OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, CMHTE3a, CpaBHEHUS, KJIaCCU(pUKALINN, 0000IIEHNS), paCKPhIBATH CMBICIT
OHMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHBbIC NMPU3HAKH, YCTAHABIUBATH
CBSI3M C APYTUMU TOHSATHSMU);

OMpEeNeNATh LeNu MAESITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSITEILHOCTH C MMOCTABICHHBIMH IIEJISIMU;

UCIIOIb30BaTh OMOJIOTMYECKHUE TOHATHUS JIJIsl 00bsiCHEHUs (DaKTOB U SIBJIICHUM
YKUBOMW MPUPOHI,

CTPOWTH JIOTUYECKUE pacCyXaeHus (MHAYKTHBHBIC, JCIYKTUBHBIC, I10
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W INPOTHBOPEUHS B PAcCMaTPUBAEMBIX
ABJICHUSAX, (POPMYJIUPOBATH BHIBOJBI U 3aKJIFOUECHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa In: MPEJICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUI B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
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TaKk)k€  MPOTUBOPEYUMH  pa3sHOro  poja,  BBISBIEHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a MUMEIOIINXCS
MaTepuaJbHbIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIESITEIHLHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTaTOB
L[EJISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN AEATEbHOCTY;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBUAX  peaNbHOIO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATHh KPEATUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

2)06a30Bble HCCIe0BaTEIbCKHIE TeHCTBHS:

BJIaJIETh HABBIKAMU YUEOHO-HUCCIIEI0BATENIHCKOU M MTPOCKTHOMN JI€SITEILHOCTH,
HaBbIKAMU  pa3pelieHus: NTpoOJeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ1a4, TPUMEHEHHIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

UCIIOIB30BaTh Pa3IMYHBIE BHUJBI JIESITEIBHOCTH IO TOJYYEHHUIO HOBOIO
3HaHUS, €ro HHTEpPIpeTalni, MNPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTyaIUsX, B TOM YUCJIE PU CO3AaHUU YUEOHBIX U COLUATIBHBIX TPOEKTOB,;

(dbopMupoBaTh Hay4YHBIN TUI MBIIUICHHS, BIAJE€Th HAYYHOU TEPMUHOJIOTUEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJauyl B 00pa30BaTENIbHOU
JESATENbHOCTU U dKU3HEHHBIX CUTYAIUsX;

BBISIBJISITh [IPUYUHHO-CJIEJICTBEHHBIE CBSI3U W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUINOTE3Y €€ PpEeIIeHUs, HaXOJWUTh apryMeHThl [JIsl JOKa3aTelbCTBa
CBOUX yTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATH IIOJIyYEHHbIE B XOJE€ pEUIeHUS 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH UBMEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH LIE€JICHANPABICHHBIN MOUCK IMEPEeHOCca CPEACTB U CHOCOOOB
NercTBUS B TPOGECCUOHANIBHYIO CPEly;

YMETb MEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUUECKYH 00JacTH
KUZHEACATEIbHOCTH,;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTAaTh HOBBIE HJIEH, MpeajiaraTh OPUTHHAIbHBIE MOAXOIbl M PEIICHMUS,
CTaBUTH MPOOIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) padoTa ¢ uHpopMaNe:

OPUCHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX HHPOpMaruu (TeKkcTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJSPHOW JHUTEpaType, OHOJOTHMUECKUX CIIOBApsSIX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3axX NaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH
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MH(pOpMALINIO Pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKH OLEHUBATh
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH Pa3IUYHBIE METOJBI MPU MOUCKE U
otbope Ounonornueckoidt mHGOpMaILMU, HEOOXOAUMOW ISl BHIMOJHEHUS y4EOHBIX
3azauy;

MpuoOpeTaTh OMbBIT HCMHOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3TUUHBIX
MMOUCKOBBIX CUCTEM,

CaMOCTOSITEILHO  BBIOMpaTh  ONTUMaNbHYIO  (QOpMy  MOpEICTaBICHUS
ouonormueckoit nHGopmarmu (CXeMbl, rpaduKH, JHArpaMMBbl, TaOIHIIBI, PUCYHKH
¥ pyroe);

UCIIONb30BaTh HAYUYHBIM S3bIK B KadyeCTBE CpeACTBa mpu padboTe cC
Oouosiornueckod uHOpManNMEN: TPUMEHITh XUMHUYECKHE, (QU3HUECKHEe U
MaTeMaTUYeCcKue 3HaKh U CUMBOJBI, (hOpMyJibl, abOpeBHaTypy, HOMEHKIATYDY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHUE  CPEJICTBA
HarJISIAHOCTH,

BJIaJIETh ~ HABBIKAMU  pAaclO3HABaHUA W 3alIUThl  HUHQpOpMAIIUH,
MH(pOpMaIIMOHHOM 0€30MaCHOCTHU JIMYHOCTH.

OBJajieHNe YHUBEPCAJTbHBIMM KOMMYHUKATUBHBIMU A€iCTBUSIMMN

1)o6mennue:

OCYILECTBIIATH KOMMYHHUKAIIMH BO BCeX chepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JINAJIOTE WJIU JUCKYCCHH 1O CYIIECTBY 0OCYyXKIaeMol TeMbl (YMEHHE 33a]1aBaTh
BOIIPOCHI, BBICKA3BIBATh CYKJICHHUSI OTHOCUTEIHHO BBHIMIOJHEHUS MpeajaracMomn
3a/1aud, YYUTHIBATh MHTEPECHl U COTIaCOBAHHOCTH MO3UIUN APYTUX YUYACTHHKOB
JMAJIOTa WA TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJCTBAa OOIIEHUS, NOHUMATh 3HAYCHUE
COIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyalluH,
YMETbh CMSTYaTh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3TUYHBIMU CIIOCOOAMU OOIIEHUSI W B3aUMOJECUCTBUS, TOHUMATD
HaMEpEHHUs IPYTUX JIIOJeH, IPOSABIISITh YBAXKUTEIBLHOE OTHOIIEHUE K COOECeTHUKY
U B KOppeKTHOU opme HopMyIUpOBaTH CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAs IeAITeIbHOCTD:

MMOHMMATh U KMCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIHHOU
paboTHI TIPU peIICHUH OMOJIOTHYECKON MpoOJieMbl, 000CHOBLIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIMINOBBIX (HOPM B3aUMOECHCTBUS NP PEIICHUHN yueOHOH 3a/1auH;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UjieHa KOJIJIEKTUBA,;
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MPUHUMATh [I€JIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATh JECUCTBUS 1O €€ MNOCTHXKEHUIO: COCTABJATH IUJIaH JEUCTBUH,
pacrpenensTh pojid C Y4ETOM MHEHHMM YYacCTHUKOB, OOCYXAAaTh pPe3yJIbTaThl
COBMECTHOM palOTHI;

OIICHUBAaTh Kaue€CTBO CBOEr0 BKJAJa MU KaXJOT0 y4YacTHUKA KOMaHJbl B
oOIIKI pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHMBAaTh HUJEU C TMO3UIUU HOBU3HBI,
OPUTHMHAIILHOCTHU, MPAKTUYECKONU 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJECHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBISTH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMY PEryJATUBHBIMU A€CTBUSIMM:

1)camoopranu3anus:

WCIIOJB30BaTh OWOJOTUYECKUE 3HAHMS Ji1 BBISBICHHUS MPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YY€OHBIX CUTYaIUSIX;

BHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUU I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBUSIX U MOCTYIKAaX MO OTHONIEHUIO K KUBOWU MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETILHO OCYIIECTBIIATH MMO3HABATEIbHYIO JIEITEIIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIbLHON
JESATENbHOCTU U dKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh  IUIAH  pPEIICHUsT MpoOJeMbl ¢  y4€ToM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IPEATIOUTECHHUIA,

JaBaTh OLIEHKY HOBBIM CUTYyaIlUsIM,

pacuupsiTh paMKH y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX PEANOUYTECHUH,

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pellIeHHE,;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYAUIIUU B
pa3HbIX OOJIACTSX 3HAHUW, MOCTOSHHO TMOBBIIIATH CBOW 0O0pa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMU  TMO3HABATENBHOM  peduieKCuM KakK  OCO3HAHUS
COBEpIIAEMbIX JIEHCTBUIM U MBICIUTENBHBIX MPOLECCOB, HX pe3yJlbTaTOB U
OCHOBAHUM, MCIOJIb30BAaTh MPUEMBI peIEKCUH [JIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOT'O PEIICHUS;

YMETb OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH pEIICHUS MO HUX
CHUXKEHUIO;
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MPUHUMAThL MOTHBBI M apryMEHThl JPYTrUX NpPU aHalIu3e pe3yJbTaToB
NeATEeNbHOCTH;

3)npuHsiTHE Cedsl U APYTUX:

MPUHUMATH Ce0sl, TOHUMAsI CBOM HEJIOCTATKHU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTrUX NpPU aHalIu3e pe3yJbTaToB
NeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYIHX HA OLIUOKH,

pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMHU APYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTrHble pe3ynbTarhl ocBoeHust mporpammbl COO mo Ouomoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienupuyeckue Ajist yueoOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOEHUIO, UHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JAEATEIBHOCTH MO MOJTYyYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B PA3MUYHBIX yU4E€OHBIX CUTyalUsX, a TaKKEe B PealbHBIX
KU3HEHHBIX CUTyallusiX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMerHbie
pe3yabTaThl MPEACTaBIEHBI MO TOJaM 00 y4eHUSI.

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTrO mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUU O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIaJ€ POCCUUCKUX U
3apyOeKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (DYHKIHMOHATHLHOU
IPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUs] KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMUHOB W TOHSTHM:
’KU3Hb, KJIETKA, OpraHu3M, MeTa0oiu3M (0OOMEH BEIIECTB M IpPEeBpallCHUE
SHEPIHH), TOMeocTa3 (CaMOpEryJISIns), YPOBHEBAs OpPraHU3allns KUBBIX CHCTEM,
caMOBOCIIpOou3BeicHUE (PEenPOAYKIIHS), HACIEeICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE HW3JIaraTh OWOJIOTMYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHa,
MyTallMOHHAsl, IICHTpaJbHAs JOTMa MOJICKYJSIpHOH Owuojoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunosa) u ydenus (o0 meHTpax MHOTO0OOpasus U
MIPOUCXOXKJICHUST KyJIbTypHBIX pacTteHuii H. . BaBuiosa), onpeneysaTs rpaHUIlbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHUE BIaJIeTh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTMU: HAOIOACHUE U
OMHUCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBICHHM, OpraHu3anus U MNpOBEICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTa,  BBIABWKCHHE  TUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTU MEXIY HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOTYyUYCHHBIX
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PEe3yJAbTATOB, UCIOJIL30BAHHBIX HAaYYHBIX MOHSATUM, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJBI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB,;

YMEHHUE BBIJEIATh CYHIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAICHUs] PHEPTUH B KJIETKe, (POTOCHHTE3a,
IUIACTHYECKOIO0 W SHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHTO3a, MeiHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIWBHUAYAJbHOTO Pa3BUTUS OpraHu3Ma
(oHTOrCHE3);

yMEHUE TPUMEHSThH MOJTYyUYECHHbIC 3HAHUS NJi1 OOBICHEHUS OMOJOTMYECKUX
MPOLECCOB U SIBJICHUU, JJISl MPUHATHS NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU
KU3HU C LEeIpl0 oOecreyeHHus: Oe30MacHOCTH CBOEro 3J0POBbS U 3/10POBbS
OKPY’KAIOIIUX JII0JIeH, COOII0IEHUSI HOPM TPAaMOTHOI'O TIOBEJICHUS B OKPY KarOIIeH
MPUPOJIHON cpeAe, MOHMMaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHXKEHUN
COBpPEMEHHOMU OounoJsioruu u OMOTEXHOJIOTUI TSt palMOHAIILHOTO
MPUPOJIONIOJIL30BAHMUS;

YyMEHUE peliaTh OJJIEMEHTApHble TEHEeTUYECKHE 3aJlaud Ha MOHO- U
JUTHOPUIHOE CKpEIlIMBaHUE, CIEIMJIEHHOE HacleIOBaHUE, COCTaBIISITh CXEMBbI
MOHOTHOPUTHOTO CKpEUIMBAHUS NJi1 MpeJCKa3aHus HacCJIeAOBaHUS MPU3HAKOB Y
OpraHU3MOB,;

YMEHHUE BBINOIHATh JA0OpaTOpHBIE U MpPaKTUYECKUE padoThl, COOIIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U 1a0OPaTOPHBIM 000PYIOBAHUEM,

YMEHHE KPUTHUYECKH OIIEHMBATh M HHTEPHPETHUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEpKaHMs, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpelcTBa MacCOBOW MH(OPMAIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl), STUYCCKHE AaCIEKThl COBPEMECHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MeJUIINHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
00o6m1asi Ouonornyeckyro HHGOPMALUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIIO0Ib30BaTh MOHSATUMHBIN anmapaT OMOJIOTHUH.

[IpeameTHble pe3yiabTaThl OCBOeHUs yueOHoOro mpeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSl €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPAa U HAYYHOTO MHPOBO33PEHHUsS, O BKJIAJE€ POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OUONOTHH, (DYHKIHOHATHLHOU
IPAaMOTHOCTH YEJIOBEKA JJIsl PEIICHUs] KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB W TOHSTHM:
BUJI, TIONYJISALKUS, TeHOMOH I, 3BOJIOIMS, JABWKYIINUE CHIbI ((DaKTOPHI) IBOJIONNH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, KOJIOTHYECKHE (DAKTOPHI,
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KOCHUCTEMA, NPOJIYUEHThI, KOHCYMEHTBI, PEAYLEHThl, LEeNH MNUTaAHUS,
JKOJIOTHYEeCKas MupamMuia, OruoreoneHos, onocdepa,

YMEHHE W3JIaraTh OWOJIOTHYECKHe TeopuH (PBOJIIOIIMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKas TEOpHUs OBOJIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponpimeBoro cxoxctBa K. M. Bbapa, depenoBaHus TJIaBHBIX HalpaBIICHUN |
nyterr oo A. H. CeseproBa, yuenus o ouochepe B. U. Bepnamckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

yMEHHUE BIaJIeTh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOACHUE U
OMHUCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBIICHHM, OpraHu3anus U MNpOBEICHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTa,  BBIJBWKCHHE  TUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTU MEXIY HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJYyUYEHHBIX
pPEe3yIAbTATOB, UCIOJIL30BAHHBIX HAaYYHBIX MOHSATUM, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJBI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB,;

YMEHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKH CTPOEHUS OHOJOTHUYECKUX
OOBEKTOB: BHUJIOB, NOMYJAIUMN, MOPOAYUEHTOB, KOHCYMEHTOB, pPEIAYyIEHTOB,
OMOTeOIEHO30B M  JKOCHUCTEM, OCOOCHHOCTHM IMPOIIECCOB: HACIEICTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHUA000pa30BaHUSA, MPUCIIOCOOIECHHOCTH
OpraHU3MOB, JEUCTBUS HKOJOTHMUECKUX (PAKTOPOB HA OPraHU3MbI, MEpeHoca
BEIIECTB M TMOTOKAa HHEPIHMM B IKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUU B
AKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTAa BEIIECTB W OUOT€OXMMHUYECKHUX
IIUKJIOB B Omocdepe;

yMEHUE TPUMEHSTH MOJIYyUYECHHbIC 3HAHUS NJi1 OOBICHEHUS OMOJOTMYECKUX
MPOLECCOB U SIBJICHUU, JJISl MPUHATUS NPAKTUYECKUX PEIUICHUN B MOBCEIHEBHOU
KU3HU C I1EeJbl0 obOecrieueHus: 0e30MacHOCTH CBOETO 3/I0POBbS M 30POBBS
OKPY’KAIOIIUX JII0JIel, COOI0ICHUSI HOPM TPAaMOTHOI'O TIOBEJICHUS B OKPY KarOIIeH
MPUPOJHON cpele, MOHMMaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHXKEHUN
COBPEMEHHOMN OMOJIOTHU ISl palliOHAIBLHOTO MPUPOIOIIOIB30BaHNS;

YMEHHUE pelniaTh 3JIEeMEHTapHble OMOJIOTHYECKUE 3a/laud, COCTABISATH CXEMBbI
MepPeHOCa BEIECTB U SHEPTUU B DKOCHCTeMaX (IIECMH MTUTAHHMS);

YMEHHUE BBINOIHATh JA0OpaTOpHBIE U MpaKTHYECKUE padoThl, COOIIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U 1a0OpPaTOPHBIM 000PYIOBAHUEM,

YyMEHHUE KPUTHUYECKH OIIEHHMBATh M HHTEPHPETHUPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEpKaHMs, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpelcTBa MacCOBOW MH(OPMAIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuajbl),  pacCMaTpuBaTh  TJOOATbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO03/laBaTh COOCTBEHHBbIE IHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
00o6m1asi Ouonornyeckyro HHGOPMALUIO U3 HECKOIBKHX UCTOYHUKOB, TPAMOTHO
MCII0Ib30BaTh MOHSATUMHBIN anmapaT OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJJACC
KoanuecTBouacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3eI0B U (mudposbIe)
n/n TEMIIPOrpaMMbI Bceero Kountpoabsubiepaborsl | IlpakTnueckuepadoThl P
o0pa3oBaTebHbIEPECYPCHI
Bbubnuoreka [IOK
! buosornakaxrayka 2 05 https://m.edsoo.ru/7f41¢292
5 JKuBBIEC CHCTEMBI B X 1 Bbubnuoreka [IOK
OprasHu3anus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTaB U CTPOCHUE 8 1 bubnmoreka [[OK
KJIETKH https://m.edsoo.ru/7f41c292
Bbubnuoreka [IOK
4 KM3HENCATCILHOCTEKICTKH 6 https://m.edsoo.ru/7f41c292
PasmHoxeHue
5 HH, I\I//III;I/I :;BHZG a3BUTHE 5 1 bubmorexa HOK
AMBIAY P https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnenctBeHHOCTE U 8 15 Bbubnuoreka [IOK
U3MEHYUBOCTHOPIaHU3MOB ' https://m.edsoo.ru/7f41c292
7 CenexkuusiopraHu3MoB. 3 bubnmoreka [[OK
OCHOBBIOMOTEXHOJIOT I https://m.edsoo.ru/7f41¢c292
Bbubnuoreka [IOK
P 1
8 C3CPBHOCBPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME

30



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

KoanuecTBouacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3e0B U (mudposbIe)
n/n TEeMIIPOrpaMMbl Bceero Kountpoabsubiepaborsl | IIpakTnueckuepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Bubnuoreka [IOK
! IBOIMOLHOHHATGHONOTHA o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE 9 05 bu6mmoreka [IOK
KU3HH Ha 3emite ' https://m.edsoo.ru/7f41cc74
Opranusmsl 1 bubmmoreka [JOK
3 S) 1
OKpYXaromascpeia https://m.edsoo.ru/7f41cc74
4 CooOmecTBa 1 9 bubmuoreka [JOK
3KOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
Bubnuoreka [IOK
P 2
> C3CpBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
I[TPOT'PAMME '
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
Ne KoanuyecrBouacos
atam3yd | OJIeKTpPOHHbIenU(poBbICOOpa3oBaT
I Temaypoka Bce | KonTpoJbHbIe IIpakTHYeckue A Y P p P
eHust eJIbHbIEpeCypChI
/ ro | padoThI padoThI
n
Bbubnuoreka [IOK
buonorus B cuctemeHayk 1 https://m.eds00.ru/863e6122https://m.eds
00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU
npupozsl. [Ipaktudeckas
pabota Ne 1 «Mcnonb3oBanue bubmunoreka LIOK
1 0.5
pa3IM4YHBIX METOAOB IIPU https://m.eds00.ru/863e6122
U3yYeHHH OMOJIOTHYECKUX
00BEKTOBY
buonoruueckne CUCTEMEI, 1 Bbubnuoreka [IOK
IIPOLECCHl U UX U3YYEHHUE https://m.eds00.ru/863e6564
XUMHUYECKUN COCTaB KIICTKH. 1 bubmuoreka [JOK
Bopna u muHepanibHble cOU https://m.edsoo.ru/863e674¢
benku. CocraB u cTpoeHune 1 bubmmoreka [JOK
OenkoB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTUYECKHE
Karanuzaropsl. JlaboparopHas
abota Ne 1 «M3yuyenue 1 0.5 buommorexa LIOK
P - Uyq ' https://m.eds00.ru/863e6b72
KaTaJIUTUYECKON aKTUBHOCTHU
¢depmeHTOB (Ha IprUMepe
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aMMIIa3bl WM KaTanasbl)»

Bbubnuoreka [IOK
! YTaeBoAEL. JIMIHAEL https://m.edso00.ru/863e6870
Bbubnuoreka [IOK
8 Hyxnensossiexucrorst. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MmeToas! H3ydeHus bubmmoreka [JOK
kieTku. Knetounasreopus https://m.edso0.ru/863e6e88
10 Kinerka xak 1eaocTHas )KUBas
cucreMa
CrpoeHune 7ykapuoTHYECKON
kietku. JlabopaTopHas pabora
Ne 2 «Mzyuenue cTpoeHus
KJIETOK PACTCHUH, )KUBOTHBIX, Bubmiorexa IIOK
11 FpUGOB 1 GaKTepHii MOX 0.5 https://m.eds00.ru/863e6ffOhttps://m.edso
0.ru/863e716¢
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIMCaHHUE»
12 OOMeHBeIeCTBHIIMMETA00 13 bubmuoreka [JOK
M https://m.eds00.ru/863e766¢
Bubnuoreka [IOK
13 ®otocnites. Xemoctnres https://m.edso0.ru/863e7¢98
. bubmuoreka [JOK
14 Onepremieckuiiodmen https://m.edsoo.ru/863e7aae
Ku3HEeHHBIA UK KIIETKU.
Jlenenue KiaeTKku. MuTo3.
15 | JlabopartopHas pabota Ne 3 0.5 bubmmorexa LIOK

«Habmronene MuTosa B
KJICTKaX KOHYMKa KOpeIiKa

https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Buocunres Oenka. Peakis

Bubnuoreka [IOK

16
MaTpUYHOI'O CUHTE3A https://m.edso0.ru/863e796e

17 Tpancasanus — bubmmoreka [JOK
omocuHTE30€eIKa https://m.eds00.ru/863e796e

18 HexnerounsiehopMbDKU3HT — bu6mmoreka [IOK
BHUPYCBI https://m.eds00.ru/863e7540
DopMbBIpa3ZMHOKECHUIOPTaHU3 Bubmuorexa IIOK

19 PMPIP P https://m.edsoo.ru/863e81b6https://m.eds
MOB 00.ru/863e831e

Bbubnuoreka [IOK
2 Meli
0 enos https://m.edsoo.ru/863e7f4a
Ob6pa3zoBaHue 1 pa3BUTHE
IMOJIOBBIX KJIETOK.
Orm1010TBOpPEHHE. Eub 10K
noJmoTeKa

21 JlabopatopHas pabota Ne 4 0.5 https://m.eds00.ru/863e81b6
«/3ydeHne cTpoeHNUs MOJIOBBIX
KJIETOK HA T'OTOBBIX
MUKpOTIpenaparax»

29 NunuBuayanbsHOEpa3BUTHEOPT Bbubnuoreka [IOK
aHU3MOB https://m.edso0.ru/863e8436
I'eneTuka — Hayka o

23 Hacle CTBeHHocyTKI/I u bubmorexa [JOK

A https://m.edsoo.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH
Bubnuoreka [IOK
24 HacJe10BaHusl TPU3HAKOB.

Mounorubpuanoe

https://m.edso00.ru/863e8878
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https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

CKpEIIUBaHUE

25

JAMrnOpuiHoe CKpenBaHue.
3aKOH HE3aBUCHUMOI'O
HacJieI0BaHUsI IPU3HAKOB

Bbubnuoreka [IOK
https://m.edso0.ru/863e89a4

26

CuemnieHHO€ HacleA0BaHUE
npusHakoB. JlJabopaTtopHas
pabota Ne 5 «M3yuyenue
pe3yabTaTOB MOHOTHOPHIHOTO
U TUTUOPHUTHOTOCKPEIIMBAHUS
y Ipo30(HIIBI HA TOTOBBIX
MHUKpOIpenapaTax»

0.5

Bubnuoreka [IOK
https://m.edso00.ru/863e8c60

27

I'eneruka noma. HacnenoBanue
MPU3HAKOB, CLUEIUICHHBIX C
OJIOM

Bbubnuoreka [IOK
https://m.edso00.ru/863e8c60

28

N3MeHYnBOCTS.
Henacnencreennas
M3MeH4YMBOCTb. JJaboparopHas
pabota Ne 6.
NzyuennemoanpukamoHHOMH
3MEHYHMBOCTH,
MOCTPOEHHEBAPHALIMOHHOTOPS
J1a ¥ BapUaLlMOHHOUKPUBOI»

0.5

Bubnuoreka [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MeH4YMBOCTb. JJabopaTopHas
pabota Ne 7. «AHanmu3
MyTanuil y 1po30¢uisl Ha
TOTOBBIX MUKPOIpErapaTax»

0.5

Bbubnuoreka [IOK
https://m.edsoo.ru/863e8efe

30

I'eneTukauenoBeka

Bbubnuoreka [IOK
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https://m.edsoo.ru/863e8efe
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https://m.edso0.ru/863e8d78

PesepBHbIit ypok. O600IICHNE

31 1o teMe «HaciencTBeHHOCTE U 1
W3MEHUYHUBOCTH OPraHU3MOBY
32 Cenekuus Kak HayKa 1 1 bubnmoreka [[OK
IpoLece https://m.edsoo.ru/863e9214
MeToabl ¥ HOCTHKEHUS
33 CEJIEKIIMU PACTEHUN U 1 Bubmuoreia IIOK
p https://m.edsoo.ru/863e9214
YKUBOTHBIX
34 bHOTEXHOIOTUAKAKOTPACIBIIPO 1 bu6mmoreka [IOK
H3BOJICTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME
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11 KJIACC

Ne KosaunuecrBouacos
atau3yd | JJIeKTPOHHbIenH(ppoBbIcoOOpa3oBaT
Temaypoka Bce | KonTpoJubHble IIpakTHYeckue A Y P bp P
n/ eHust eJIbHbIepecypchl
I ro padoThI padoThI
OBOJIIOLHSA 1 METOHI ¢ 1 Bbu6muoreka [JOK
U3y4YEHUS https://m.edsoo0.ru/863ea20e
Wcropus pazsutus 1 bubmmorexa [IOK
MPEJICTAaBICHUA 00 IBOTFOINH https://m.edso0.ru/863e9570
Bbu6muoreka [JOK
MiriposBomoris 1 https://m.edsoo.ru/863e9cle
[Momynsuus kax
3JIEMEHTapHAas €IMHULIA BUIA
u 3BoTIoIMH. JlabopaTtopHas 1 05 bubmmorexa [IOK
pabora Ne 1 «CpaBHeHuUE ' https://m.edso00.ru/863e99c6
BUJIOB TI0 MOP(OIOTHUECKOMY
KPUTEPHIO»
BIKYILIAE CHIIBI
gneMZmHTa HbIC (DaKTOPBI) 1 bubmmorexa [JOK
P P https://m.edsoo.ru/863e9da4
HBOJIIOIIUH
EcrecTBenHslit 0TOOp M €ro 1 bubmmorexa [IOK
(bopMsI https://m.edso0.ru/863e9ed0
PesynbTarel sBOIIOIMK:
MIPUCTIOCOOICHHOCTD
OpPraHU3MOB U 1 0.5 bubmmorexa LIOK
P ' https://m.edsoo.ru/863e9fde
BUJI000pa3oBaHue.
JlaGopatopnasipabora Ne 2
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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«OnucaHnenpucnoco6IeHHOC
THOpPraHnui3ma u
€€0THOCUTEIIBHOTOXapaKTepa»

Hamnpasnenus u

Bbu6muoreka [JOK

8 IIYTUMAKPOIBOIIOLINU https://m.edsoo.ru/863e9cle
9 HeobpaTumocThIBOMIONIH
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ N3YyUCHHS
1 I'unoTe3bl NPOUCXOKACHUS bubmmorexa [IOK
’KM3HU Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazBuTue )xu3Hu Ha 3emiie 1Mo bubmuoreka [JOK
JpaM U [epHUoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITbI YBOJIOIUH
PacTUTENILHOTO U )KUBOTHOTO
13 mupa. [Ipaktudeckas pabora 05 bubmmorexa [IOK
Ne 1 «M3yuenune uckonaemsIx https://m.edsoo0.ru/863ea8bc
OCTAaTKOB PAaCTCHUH U
KUBOTHBIX B KOJUICKIHSIX»
14 CoBpeMeHHasICUCTEMAOPraHu bubmmoreka [JOK
YECKOroMHpa https://m.edsoo0.ru/863ea48e
15 DBOTIONMAYEIIOBEKA bubmuoreka [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
16 JIBmxymuecuisl ((hakTopbl) bubnmorexa [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIUUIBOTIOIIUNAY
eJI0OBEeKa
18 YenoBeueckue pacsl U bubmmorexa [IOK

MPUPOAHBIE aJANTALlU

https://m.edsoo.ru/863eaea2
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YCJI0BCKa

19

PesepBHbIit ypok. O600IICHNE
1o TeMe «BO3HMKHOBEHUE U
pa3BUTHE XKU3HU HA 3eMiIe»

20

DKOJIOrMsIKaKHayKa

21

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (haKTOPbI

Bbu6muoreka [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtuueckre GakTopbl.
JlaGopatopnas pabora Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHul U3
pa3HBIX MECT OOUTAHUSY.
JlaGopatopnas pabora Ne 4.
«BnusHuE cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEyca»

0.5

Bbu6nmoreka [JOK
https://m.edso0.ru/863eb10e

23

buoTtnueckuedakropsr

Bbu6muoreka [JOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYeCKue
XapaKTePUCTUKH TOMYISIUH.
[Tpaktuyeckas padora Ne 2
«IToacuéT IIoTHOCTHU
MOMYJISIIIHA Pa3HBIX BUOB
pacTeHun»

0.5

25

CoobmiecTBaopraHu3MOB —
OUOoIIeHO3

Bbu6muoreka [JOK
https://m.edsoo0.ru/863eb46a

26

OKOJIOTUYECKUECUCTEMBI
(sxocHCcTEMBI)

Bbu6muoreka [JOK
https://m.edsoo0.ru/863eb46a

27

OCHOBHBIE TOKA3aTEHN

Bbu6mmoreka [JOK
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3KOCUCTEMBI. DKOJIOTUYECKUE

https://m.edso0.ru/863eb5fa

MTUPAMUJIBI.
CBOICTBAaYKOCUCTEM.
Cykueccust

28 [IpuponnbiesKOCHCTEMBI

29 AHTpPOTIOT €HHBIEIKOCUCTEMBI

30 buocdepa — 1 bubmmorexa [IOK
riodanpHasIKOCHCTEMa3eMITn https://m.edso00.ru/863ebb5e

31 3aKOHOMEPHOCTHUCYIIIECTBOBA 1 bubnmoreka [JOK
HUsI0MOCheps https://m.edso0.ru/863ebd16

39 YenoseuecTBo B 1
ounochepe3emnn

33 CocyiecTBOBaHUETTPUPOIBI U 1 bubmmoreka [JOK
Ye0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600IICHNE

34 teMbl «Coo0IiecTBa u 1
9KOJIOTHUECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 34 95

I10 ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

KoanpoBepsieMmorope3syibTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30oBaTeJIbHOI MPOrpaMMBbl CPeJHEro
001ero oopa3oBaHus

ChopmupoBaHHOCTE 3HAHM O MecCTe€ U POJH
OMOJIOTUN B CHCTEME HAayYHOI'O 3HAHHs €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOH KapTUHBI MHpA U HAYYHOTO MHUPOBO33PEHUS;
O BKJIAJAE POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHH; (YHKIHOHAIBLHOU
IPaMOTHOCTH YEJOBEKa Uil PELICHHUS >KU3HEHHBIX

3aga4

VYMeHue pacKpblBaTh COJEPKAHUE OHOJOTUUECKHX
TEPMUHOB M TIOHSTUH. XH3Hb, KJIETKA, OPraHH3M;
Metabonm3M  (0OMEH BemIeCTB U INPEBpAICHUE
DHEPruM), Tomeocra3 (camoperyisuus), ypOBHEBas
OpraHu3anusi XHUBBIX CHCTEM, CaMOBOCIPOHM3BEICHUE
(pempoayKiusi), HACIEACTBEHHOCTh, H3MEHYHUBOCT,

POCT U pa3BUTHE

YMenune M3J1arathb OMOJIOTUYECKHE TEOPUH
(kyeTouyHas, XpOMOCOMHAsl, MyTallMOHHAsI), 3aKOHBI
(T'. Menpnens, T. Moprana, H.. BaBusoBa) u yueHus
(o meHTpax MHOroOOpa3us W  HPOUCXONKIACHUS
KyJabTypHBIX pactenuii H.W. BaBuiosa), onpenensirs

rpaHUlbl UX MIPUMCHUMOCTHU K )KUBBIM CUCTCMaM

YMeHue BiIafeTh METOJaMU HAYYHOTO TO3HAHUS B
ouosoruu (HaOIIOACHUE M OIMHCAHHME JKMBBIX CHCTEM,

mponeccoB u HBHGHHﬁ; opraHusanus U IMIPOBCACHUC

OHOJIOTHYECKOrO OKCIICPUMCHTA, BBIIBUKCHHUC
THUIIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCICAYCMBIMU BCJINMYHMHaAMMU, 00BACHEHHE

MOJIyYCHHBIX PE3YyJIbTATOB, HCIOJIb30BAHHBIX HAYYHBIX
MOHSTUH, TEOPUN U 3aKOHOB; YMEHHUE JENaTh BBIBOJBI

Ha OCHOBAHUH IOJYYEHHBIX PE3yIbTaTOB)
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YMeHue BBIIEATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB,
KJIETOK IMPOKApHOT M 3YKapHUOT, OJHOKJIETOUHBIX H
MHOTOKJIETOYHBIX OpraHHU3MOB, 0COOEHHOCTH
MPOIIECCOB OOMEHA BELIECTB M MPEBPAICHUS SHEPTHU
B KJIeTKe, (OTOCHHTE3a,  IUIACTMYECKOTO U
SHEPreTUYECKOro OOMEHa, XEMOCHHTe3a, MHUTO3a,
Meno3a, OIIOIOTBOPEHUS, pa3MHOKEHUS,

WHJIMBU/IyaIbHOTO PAa3BUTHsI OpraHu3Ma (OHTOTreHe3)

YMeHue TpUMEHSTh TONYYCHHBIC 3HAHUS  JUIS
00BsICHEHUSI OMOJOTHYECKUX TPOIECCOB U SIBIICHUA,
JUIS ~ TPUHATAS ~ NPAKTUYECKUX  pEIICHUH B
IMOBCEAHCBHOM JKM3HM B  IEIIX OOECIeUeHUs
0€30MacHOCTH  CBOETO  37I0POBBS U 3J0POBBS
OKPYKAIOIIUX JIOACH, COOTIOCHNUS HOPM TPaMOTHOTO
MOBEJCHUS B OKpYXKAIOUIEH NPUPOMHON  cpene;
IMOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BaHUS
JOCTHKCHUI COBPEMEHHOM o6uosiorun u
OMOTEXHOJIOT U JUISL paIoHaIbHOTO

IIPUPOIOIIOJIBL30BAHUS

YmMmenue peuiaTh 3JICMCHTAPHBIC TCHCTUYCCKUC 3aaun
Ha MOHO- U ,Z[I/IFI/I6pI/IIIHOC CKpCHIMBAHHUC, CICIIJICHHOC
HacCJICJOBAaHUE, COCTABIISITH CXCMBIL MOHOI"I/I6pI/II[HOFO
CKpCHIMBaHuA UId  HOPCACKazaHUd  HACJICIOBAHUA

IIPU3HAKOB y OPraHU3MOB

YMeHue BBINOJHATH JTAOOpaTOpHBIE U MPAKTUYECKHE
paboThl, cobMOAaTh MpaBmiIa Mpu padboTe ¢ yd4eOHbIM

1 J1abOpaTOpHBIM 000PYAOBaHUEM

YMeHue KpUTHIECKU OIEHUBATH U MHTEPIPETHPOBATH
nH(pOpMaLIHIO OHOJIOTHYECKOTO coJiepKaHus,
BKJTFOUAIOIY IO TICEBOHAYYHbIC 3HAHUS U3 PA3TUIHBIX
HCTOYHHUKOB (cMH, HAyYHO-TIONYJISIPHBIE
MaTepHalibl); 3TUYECKUE AaCHEKThl COBPEMCHHBIX
HCCIIeIOBaHUI B OHOJIOrUH, MEIHIIMHE,

OUOTEXHOJIOTHUU

10

YMenune cO3aaBaThb coOCTBEHHBIE IMHMCHEMEHHBIE U
yCTHBIE  cooOmieHus, 0000mas  OHOJIOTMYECKYIO
HH(bOpMa]_[I/IIO N3 HCCKOJIbBKHUX HMCTOYHHUKOB, I'paMOTHO

MCTOJIb30BaTh OHATHHHBIN anmapar 0HOJI0THU
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11 KJIACC

KoanpoBepsieMmorope3syibTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUA
OCHOBHOI1 00pa30BaTeJbHOI MPOrpaMMBbl CPeIHero
o01ero oopa3oBaHus

CchopMupoOBaHHOCTH 3HAHUH O MeCTe U POJIK
OMOJIOTUN B CHCTEME HAayYHOI'O 3HAHHS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTUHBI MHpA U HAYYHOTO MHUPOBO33PEHUS;
O BKJIAJAE POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHH; (YHKIHOHAIHLHOU
IPaMOTHOCTH YEJOBEKa Uil PELICHHUS >KU3HEHHBIX

3aga4

YMeHHE pacKphIBaTh COJCPKAHHE OHOJOTHUYSCKHX
TEPMUHOB ¥ TIOHSATHA: BH[, TOMYJISIHS, TCHODOH],
ABOJIIOIUS, JBIXKYIIUE CHIIbI ((DaKTOphI) SBOJIOIHH,
MIPHUCTIOCOOIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE,
IKOJIOTHYECKUE (DAKTOPBI, IKOCHUCTEMa, MPOAYIICHTHI,
KOHCYMCHTHI, PEIYLIECHTHI, LETH MUTAHUA,

HKOJIOTHYECKasi MUpaMuia, OuoreoneHos, buocdepa

YMeHue U3J1aratb OuosIoruUecKue TEOPUHU
(aBomtononHas teopus Y. JlapBuna, cHHTETHUYECKas
TEOpHs. DBOJIIOLUH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrea K.M. Bapa, uepenoBanus
IVIaBHBIX HaIlpaBJIeHWH M nyred sBomonuu  A.H.
CeseprioBa, ydenus o ouocdepe B.M. Bepnaackoro),
ONpEAENATh TPaHULBl UX MPUMEHMMOCTH K IKUBBIM

cucremMam

YMeHue BiIaeTh METOJaMU HAYYHOTO TO3HAHUS B
ouosoruu (HaOIIOACHUE M OIMHCAHHME JKMBBIX CHCTEM,

nponeccoB u HBHGHHﬁ; opraHusanus U IPOBCACHUC

OHOJIOTHYECKOrO OKCIICPUMCHTA, BBIABUKCHHUC
THUIIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HUCCICAYCMBIMU BCJINMYHMHaAMMU, 00BsACHEHHE

MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX

MOHSTUI, TEOPUN U 3aKOHOB; YMEHHUE JENaTh BBIBOJBI
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Ha OCHOBAHUH IOJYYEHHBIX PE3yIbTaTOB)

YmMmenue BBIACIIATH CYIICCTBCHHBIC IMpU3HAKA

CTPOCHHUS OUOJIOTHYECKHUX 00BEKTOB! BHUJIOB,
MOTYJISAIUH, MIPOIYIIEHTOB, KOHCYMEHTOB,
PEAYIICHTOB, OHOTeOLIEHO30B u 9KOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHON
W3MEHYUBOCTH, €CTECTBEHHOT'O otbopa,

BHUJI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTraHU3MOB,
JNEUCTBUSL DKOJOTHYECKUX (DAKTOPOB HA OPTraHU3MBEI,
MEPEHOCa BEIIECTB U MOTOKA YHEPTUH B SKOCUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHHI B HJKOCHUCTEMaX CBOECH
MECTHOCTH, KpyroBopoTa BEIIECTB u

OMOreOXMMHUYECKHX ITHKJIOB B Onocdepe

YMeHue TpUMEHSTh TONYYCHHBIC 3HAHUS  JUIS
00BsICHEHUSI OMOJOTHYECKUX TPOIECCOB U SIBIICHUA,
JUIS ~ TPUHATAS ~ NPAKTUYECKUX  pEIICHUH B
IIOBCENHEBHON JKM3HH B ILENIX oOecreyeHus
0€30MacHOCTH  CBOETO  37I0POBBS U 3J0POBBS
OKPYKAIOIIUX JIOACH, COOTIOCHNUS HOPM TPaMOTHOTO
MOBEJCHUA B OKpYXKAIOUIeH NPUPONHON  cpene;
IMOHHUMAaHHE HEOOX0IMMOCTH HCIIOIB30BaHHUsA
JOCTH KEHUU COBPEMEHHOM ouoJiornu s

PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHUS

YmMmenue peuiatb  3JICMCHTApPHLBIC OHOJIOrTYCCKUE
3aaa4uu, COCTaBJIATb CXCMblI IICPCHOCA BCHICCTB U

SHEPIUU B IKOCUCTEMaX (IICTH MTUTAHMUSA)

YMeHue BBINOIHATH JTAOOpaTOpHBIE U MPAKTUYECKHE
paboThl, cobMOAaTh MpaBuiIa Mpu padboTe ¢ ydeOHbIM

1 J1abOpaTOpHBIM 000PYAOBaHUEM

YMeHue KpUTHIECKU OIEHUBATH M WHTEPIPETHPOBATH
nH(pOpMaLIHIO OMOJIOTUYECKOTO coJiepKaHus,

BKIIIOHAIOMIYIO IICCBAOHAYUYHBIC 3HAHUA U3 PA3JIMYHBIX

HCTOYHUKOB (cMH, HAyYHO-TIONYJISIPHBIE
MaTepHaIbl); paccmaTpuBaTh rIo0anpHbIC
JKOJIOTUYECKHUE poOIeMbI COBPEMEHHOCTH,

(GbopMHUPOBATH MO OTHOIICHHWIO K HUM COOCTBEHHYIO

ITO3HUIIHIO
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10

YMenune cO3aaBaThb coOCTBEHHBIE IMHMCHEMEHHBIE U
yCTHBIE  cooOmieHus, 0000mas  OHOIOTMYECKYIO
HH(bOpMa]_[I/IIO N3 HCCKOJIbBKUX HMCTOYHHUKOB, I'paMOTHO

UCTOJIb30BaTh MOHATHHHBIN anmapar 0HOJI0THH
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbliidjIeMEeHTCOIePKAHUSA

buonoruskaknayka

11

buonornss — Hayka o >xuBoil mpupone. Pois Ouonorun B (hopMUpOBaHUU

COBPEMEHHOM HAayYHOH KapTUHBI MHpa. CHCTeMabnoIOTHYECKUXHAYK

1.2

Meroapl TIO3HAHMS JKUBOHW MpUponabl (HAONOAEHHE, SKCIIEPUMEHT, OIHCAHHE,
U3MEpeHue, KilacCupUKalys, MOJICTUPOBaHME, CTAaTUCTHYeCcKas oOpaboTka

JTAHHBIX)

JKuBBIE CHCTEMEBI B UX opraHusanursa

2.1

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHust Omoioruu. CBoicTBa

OuocucTeM H uX pasHooOpas3ue

2.2

YpoBHH OpraHu3anyu OHOCHUCTEM: MOJICKYISIPHO-TEHETHYECKUM, KICTOYHBIH,

OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOH, SKOCUCTEMHBIH, OHOChepHBIN

XHUMHYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMHAYECKUA COCTAaB KJIETKH. XHMHUYECKHE DJIEMEHTBHI. MaKpOAJIEMEHTHI,
MHKpOdJIEMEHThl. Boma u  muHepanbHble BemiectBa. @OyHKUMH BOIbI U

MHHCPAJIbHBIX BCIICCTB B KJICTKC. HOII,Z[ep)KaHI/IGOCMOTI/I‘IeCKOFO6aJIaHC3.

3.2

benku. CoctaB M cTpoeHue O€nKOB. AMHMHOKHCIOTBI — MOHOMEpBHI OENIKOB.
He3ameHuMble ¥ 3aMEHHMBIE aMUHOKHUCIOTHI. AMHUHOKHCIOTHBIM COCTaB.
VYPpOBHHU CTPYKTYphI OEITKOBOI MOJNEKyYIbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEpTHYHAS CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonmormyeckue
¢byHKIMN OEIKOB.

®depmeHThl — Ouosioruueckue Karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LIEHTP, cyOcTpaTHast Ceuu(UIHOCTD. KodepmeHTs!. BuramuHsl.

OTtnuuunsihepMEeHTOBOTHEO PraHMYE€CKMXKATAIN3aTOPOB

3.3

YraeBoael: MOHOCaxapuabl (TJIr0K03a, prudo3a M JIe30KCHpPU003a), Iucaxapuabl
(caxapo3a, makTo3a) W moJiMcaxapuibl (Kpaxmall, TJUKOTEH, IIEJUII0JI03a).
buonornyeckue GyHKIIUH YIIIEBOJIOB.

Jlunuper:  Tpurnuuepunbl, — crepouasl,  Gochommmunel.  [mapodunsHO-
runpodoOHble cBoicTBa. buonormueckue ¢yHkuun sunuaoB. CpaBHEHHE

YrJI€eBOJ0B, OCJIKOB M JIMTIUIO0B KaK HCTOYHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykieotnasl — MOHOMEpBI HYKIIEMHOBBIX
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kucnot. Crpoenne u Qynkuun JHK. Crpoenme u ¢ynkuuun PHK. ATO:

CTpOCHHUE U (PYHKIIHH

3.5

[Murtosorus — Hayka o kierke. Knerounas reopus. MeToapIn3y4eHUAKIETOK

3.6

Knerka kak nemnoctHas xuBas cuctema. OOILIMe MPU3HAKH KIETOK: 3aMKHYTas
HapykHas MemOpana, moiekynsl JIHK kak renermueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tunbel KIETOK: DYKapuOTHUECKast U MpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHueckoil  kietku. Kierounas crenka Oakrepuit.  CTpoeHue
AyKapuoTHUYeCKOM KieTKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOU U

IpUOHOM KIIeTKU

3.8

IloBEpXHOCTHBIE CTPYKTYpBI KIETOK — KIJIETOYHAs CTEHKA, IVIMKOKAJIUKC, HX
¢byukuun. [Tnazmarndeckas memOpana, e€ coiictBa u pynkuuu. L{uromnnasma u eé
opranouipl. OgHOMEMOpAaHHBIE OpPraHOMBl KIETKHU: 3HIOIUIa3MaTHYecKas CEeTb
(OIIC), ammapar [ombmku, JM30coMbl. [10dyaBTOHOMHBIE OPraHOWIBI KIIETKH:
MHUTOXOHJpUM, IUIacTulpl. [IponcxokaeHne MUTOXOHAPUM W TUIacTUA. Buapl
wiactug. HememOpaHHbIE OpraHOWAbI KJIETKH: PUOOCOMBI, KIETOYHBIN IEHTD,

pEeCHUYKY, KIyTUKH. DYyHKIIMHOPraHOUIOBKIIETKU. BKiltoueHus

3.9

Snpo — perynsTopHBI HEHTp KieTku. CTpoeHue sapa: siiepHas 000J0dYKa,

KapHoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcOpTBEILECTB B KIETKE

Kuzu CACATCIIbHOCTBKICTKH

4.1

OOmeH BeriecTB, win MeTabomu3M. AccumMuisnus (TUTACTHUECKUN OOMEH) u
TUCCUMWIALIUS (PHEPTETUUECKUH OOMEH) — JBE CTOPOHBI €IMHOIO Mpolecca
MeTabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHbii. Ponb

(bepMeHTOB B OOMEHE BEIIECTB U NMPEBPAILCHUN SHEPTHU B KIIETKE

4.2

®otocunTe3. CeroBast 1 TeMHOBas (a3bl poTocuHTes3a. Peakiuu poTocunTesa.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HaUueHHWE (POTOCHHTE3a Ml KU3HHU Ha 3emIe.
Bnusiaue ycnoBuilt cpeipl Ha (POTOCHMHTE3 M CHOCOOBI TOBBILICHUS €TI0
IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UpYIole OakTepuu. 3HAYCHHE XEMOCHHTe3a JUIA

SKA3HU HA 3eMiie

4.3

DOHepreTndyecknii OOMEH B KJeTKe. PaclieruieHne BelecTB, BBIICICHUE U
aKKyMYJIMPOBAaHUE DSHEPrUM B KJIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KHCIOpoIHOE OKHUCIIEHHE, WM KIETOYHOE

npixanue. DPpPeKTHBHOCTHIHEPTeTUYECKOr000MEHA

4.4

Peakun matpuuHoro cuntesa. I'enernyeckast nundopmanus u JJHK. Peanuzanus

reHeTHUYeCKOl uH(opMalu B KiIeTke. | €HeTHYeCKHii KOJ M €ro CBOMCTBA.
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Tpanckpunius — matpuunslii cunte3 PHK. Tpancnsuus — Ouocunte3 Oernka.

KoaupoBanneamunokucnot. Poiaspubocom B 6GnocunTe3edenka

4.5

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpbitust BupycoB (/1.1
WBanoBckwmii). OCOOCHHOCTH CTPOCHHS W JKU3HEICSATEIBHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >XKMBOTHBIX M 4YEJIOBEKAa, BBI3bIBACMBIC
Bupycamu. Bupyc ummyHonedunuta yenoseka (BUY) — Bo3Oyaurens CIIN/a.

[Tpo¢unakTrka pacpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUI

PasmHoxenune u HWHAWBUAYAJIBbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knetounblii 1K, WM JKU3HEHHBIM 1MWK KieTku. MHTrepdaza u Mutos.
ITponeccrl, mpotekaronie B uHTepdase. Perumkanus — peakuus MaTpUYHOTO
cuareza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMIIJIOWAHBIE W TalIOWJHBIE ~ XpPOMOCOMHBIE  HAa0OpBl.  XPOMaTHIBL
[luronornyeckue OCHOBBI Pa3sMHOXKEHHMS U HHIMBUAYAJIbHOTO DPa3BUTHS
OpraHU3MOB.

Henenne knetkn — wmuto3. Cragum muto3a. Ilpoueccel, mpoucxonsdiume Ha

Pa3HbIX CTAAUSAX MUTO3a. BHOJOTHYECKUIICMBICIMUTO3a

5.2

@®opMbl pPa3MHOXKEHHUSI OPraHM3MOB. Oecroyioe W ToJoBoe. Bumbl 6ecnosoro
pPa3MHOXXEHMSI: JAEJEHUE HaABOE, II0YKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXXEHHE.

I/ICKYCCTBGHHOCKHOHI/IpOBaHI/IeOpFaHI/I3MOB, Cro3Ha4YCHUCAJIICCIICKIIN U

5.3

[TooBoe pa3MHOKEHHE, €r0 OTINYHUS OT OECIOIIOTO.
Meiio3. Craguu wmenosa. Ilpoueccel, npoucxoisduiye Ha CTaausax MeiHosa.
IloBenenne xpomocoM B Meio3de. Kpoccunrosep. buonormueckuiicmbica u

3HaYEeHHNEMEN03a

5.4

I'ameTorenes — mporiecc 00pa30BaHUs MOJOBBIX KJICTOK Y KUBOTHBIX. [10JI0BbIC
JKeJe3bl: CEMCHHUKU U simuyHUKU. OOpa30BaHWE U Pa3BUTHE TOJOBBIX KIETOK —
ramer (cmepmaro3ouj, — SWIEKICTKA) —  CIOEPMATOreHE3 ©  OOTCHE3.
OCOOCHHOCTUCTPOCHUSSUIICKIIETOK ¥ CHepMaTo30uaoB.  OIUIOA0TBOPCHHUE.

[Taprenorenes

5.5

WumuBunyansHoe  pasButue  (OHTOreHe3).  DMOpHOHAIBHOE  pa3BUTHE
(smOpuorenes). DTarbl SMOPHOHAIBHOTO PAa3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyssnus, opranorenes. IloctamOpuoHanbHOE pazBUTHE. THUIBI
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHSA: NpsAMOE, HempsiMoe (NIMYMHOYHOE). BrumsHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOAICTBA.

Poct u pa3zBurue pactennil. OHTOreHe3 UBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUA
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HaC.HeIICTBeHHOCTB U USMCHYHMBOCTHOPIraHU3MOB

6.1

IIpeamer u 3agaun reHetuku. Mcropus pa3BuTus reHeTHKU. Briax poccuiickux
U 3apyOeXHBIX YYE€HBIX B pa3BUTHE TCHETUKU. MeEToJbl TI'eHETUKU
(ruOpUI0IOTHYECK 1A, LUTOT€HETUYECKUH, MOJICKYJISIPHO-T€HETHYECKHIA).
OcHOBHBIE T€HETUUECKUE MOHATHS. |'eHeTnuecKkasi CUMBOJIMKA, UCIIOJIb3yeMasi B

CXEMaX CKpEeLUBAHUI

6.2

3aKOHOMEPHOCTH HAcle[OBaHUsI TPU3HAKOB, yCTaHOBJIECHHbIE [. MeHnaenem.
MoHorubpuaHoe CKpemuyBaHue. 3akOH eIWHOOOpa3usi THUOPUIOB IEPBOTO
nokoyieHus. [IpaBUIO JOMUHUPOBaHUS. 3aKOH pACIICIUICHUS TPHU3HAKOB.
I'umoTe3a yrctoThl Tamet. [loHOE M HEMOTHOE JOMUHUPOBAHHUE.

JluruOpumHoe CKpemuBaHue. 3aKOH HE3aBUCHUMOTO HACIICIOBAHUS MPU3HAKOB.
[{uToreHeTHYEeCKNEe OCHOBBI TUTHOPHIHOTO CKPEIIUBAHUS. AHAIH3UPYIOIICe
CKpemuBaHue.  VICMoNnb30BaHHWE — AQHATM3UPYIOMIETO  CKPEIIMBAaHUS  JUIS

oTIpeieNICHUs] TEHOTHITA 0COON

6.3

CuernyieHHOe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HACcJIeNOBaHUI0 TIeHOB. HapymieHue cuerieHuss TI€HOB B pe3ylbrare
KpoccuHrosepa. XpOMOCOMHAasi TEOpUs HACIEACTBEHHOCTU. ['eHeTnueckue
KapTBHl.

I'enernka mosa. XpoMOCOMHOE OIpeAeseHUe IoJla. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. I'omoramerHsie u reTepOraMeTHBIC OpraHU3MBl.

HaCHe,Z[OBaHI/IerI/IBHaKOB, CLCIIICHHBIX C II0OJIOM

6.4

N3menunBOCTh. Buabl M3MEHUMBOCTU. HEHACJICACTBEHHAs U HACIJIECICTBEHHAs.
Ponp cpembl B HEHACIIEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJU(UKAITMOHHOW WM3MEHYMBOCTH. BapualMoHHBIH psI W BapHalMOHHAS
kpuBas. Hopma peakiuu npusHaka. KoanuecTBeHHbIE U KaUECTBEHHbBIE IIPU3HAKU

U UX HOpMa peakiuu. CBOWCTBaMOIU(PUKAITMOHHOMM3MEHUYUBOCTH

6.5

HacnencTBeHHass, wWiM TeHOTHNHWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Mei03 W TOJ0BOM Mmpolecc — OCHOBAa KOMOHMHAaTHBHOM
M3MEHYMBOCTH. MyTanMoHHass u3MeHuMBOCTh. Kiaccudukanus MyTranuid:
TEHHBIE XPOMOCOMHBIE, F'eHOMHBIE. HacToTa U npuunHbl MyTranui. MyrareHHsie
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW n3MeHunBocTy H.U.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uyenoBexka. (OCHOBHbIE METOAbl T'E€HETUKHU
yeJIoBeKa. reHeaJIOTMUEeCKUH, OJIM3HEIOBBIH, UTOTr€HETUUECCKU,
OMOXMMHUYECKUH, MOJIEKyIsipHO-TeHeTHYecknil. CoBpeMEeHHOe OTpeseIeHne
TEHOTHUIIA. TOJHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIE C

nmomonipto I1I[P-ananu3za. HacienacTBeHHble 3a00JcBaHHUS 4YCIOBEKA. T'€HHBIC
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0osie3HH, OOJIE3HN C HACJIEACTBEHHOW IMPEIPaCHONIOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHyecKkMe M TeHEepaTHBHbIC MyTaluu. [IpHHIMOBI 310pOBOTO
oOpa3a JKW3HHM, JMArHOCTHKH, TPOPHUIAKTUKHA M JIEYCHUS TI'CHETUYECKUX
Oone3Held. MeaUKO-TeHeTHUECKOe KOHCYJAbTHPOBAHUE. 3HAUCHHE MEIUIIMHCKON

IFCHCTUKU B MPCAOTBPALICHNUU U JICHCHUN T'CHCTUICCKUX 3a001€eBaHNil YETOBEKA

Cenekrusioprann3MoB. OCHOBBIOMOTEXHOIOTHH

7.1

Cenexkius Kak Hayka M IpOLECC. 3apOXKICHHE CENEKIMU M JTOMECTHKALUS.
VYuenue H.M. BaBumoBa 0 IHEHTpax NPOUCXOXKICHUS M MHOT00Opa3Hs
KYJIbTYPHBIX pacTeHuil. L{eHTphIIpOnCXOXKAECHUANOMAIIHUXKUBOTHBIX. CopT,

opoJia, MTaMM

7.2

CoBpeMeHHbIE METONbl celeKIMu. MaccoBBbIi M HWHAMBHIYalbHBI OTOOPHI B
CEJIGKIIMM PAcCTeHUH M JKUBOTHBIX. OlieHKa 3KcTepbepa. biM3kopoacTBEHHOE
ckpeuiuBanue — MHOpuAMHr. Ymcras nuHus. CKpeluBaHHE YHMCTBIX JTHHUU.
I'ereposuc, nim rubpuaHas cuwia. HepoacTBeHHOE CKpelMBaHue — ayTOPUINHT.
Otnanénnass tubpummzanms u e€ ycmexu. VICKycCTBEHHBIM MyTareHe3 u
MOJIYy4YCHUE IOJMIUIOUAOB. JIOCTHMKEHUS CEINEKUHMH pPACTCHUM, J>KUBOTHBIX U

MHUKpPOOPIraHNU3MOB

7.3

buorexHonoruss kak oTpacib NPOM3BOACTBA. ['€HHas WHXKEHepus. OTallbl
co3nanus pexomOuHantHOM JIHK u Tpancrenueix opranusmoB. Kierounas
nHxeHepus. Knetounsie KyabTypbl. MUKpOKIOHAJIBHOE Pa3MHOKEHNE PACTEHUN.
KnonupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SHCTBEHHBIX OPraHU3MOB.
DKOJI0ru4ecKue u ATHYECKUETIPOOIIEMBI. I'MO -

TeHETHYECKUMOIU(PUIIMPOBAHHBICOPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMbliidjIeMEeHTCOIePKAHUS

DBOJIFOIIMOHHAIOUOIOT U

11

DBOJIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugnerenbctBa  sBoiouuu.  [lameoHTONOTrHMYECKHE:  TOCIENOBATEIBHOCTD
MOSIBICHUS. BUJOB B MAJICOHTOJOTHYECKOM JIETONHUCH, TepeXoaHble (OPMBI.
Bbuoreorpaduueckue: cxoacTBo u paznuuue ¢payH u (HIop MaTepuKoB U OCTPOBOB.
DOMOpHONIOTHYECKUE. CXOJCTBAa M  pas3iIMuusi SMOPHUOHOB pa3HBIX BHUJIOB
M03BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE. TOMOJIOTHYHBIC, AHAJIOTHYHbIE,

pYAMMEHTapHbIE OpraHbl, aTaBU3MbBI. MOJIEKYIIPHO-OMOXUMHUYECKUE. CXOACTBO
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MCXaHHU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX MeTa00INUECKHUX HyTCfI Yy BCCX

OpraHu3MOB

1.2

OpomonmonHas teopust Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHU3MA.
JIBHOKYILIE CHJIBI SBOJIOIMY BUIOB N0 [lapBHHY (M30BITOYHOE Pa3sMHOKEHHE MIPU
OTPaHUYEHHOCTH PECYpPCOB, HEONpenaenEéHHAs HW3MEHYMBOCTh, Ooprba 3a

CYIIIECTBOBaHHE, CCTECTBCHHBIN 0TOOD)

1.3

Cunterndeckas Tteopus sBomonud (CTD) ©  OCHOBHBIE €€ TOJNOKCHUS.

Muxkpossontouus. [lonyisius kak eIMHULA BUAA U DBOIIOLIMU

14

JiBmwxkymue cuibl ((pakTophl) HSBOJIONMK BHIOB B MpHPOAE. MyTalMOHHBIN
nporecc M KOMOWHATHBHAs M3MEHYMBOCTb. [lomynsiuoHHBIE BOJIHBI U JApeid
reHoB. M3omsuus u murpanus. EctecTBeHHBIH 0TOOp — Hampapisiomuil (akrop
HBOJIOIMHU. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucrocoONeHHOCTh  OPraHU3MOB  KakK  pe3ynbTaT dBoiouuu. I[Ipumepst
MPUCTIOCOONICHUH Yy OpraHu3MOB. ApoMOpdO3bl M UIAM0ATANI TAIIHH.

Bun u Bunoo6pazoBanue. Kputepun Buga. OcHoBHBIE (hOPMBI BUI000PA30BAHMS

reorpapuuecKoe, IKOJIOrHIECcKoe

15

Makpo3BontoLus. @opMBl  3BOJIKOLIMH: ¢duernyeckas, JIMBEPreHTHAA,

KOHBEpPreHTHas, napasuienbHas. HeoOpaTuMoCcThIBOIIOUH

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU HA 3eMIIe

2.1

Jlonay4yHble MPENCTABICHUS O 3apOKACHUM KU3HM. HaydHele rumnoressl
BO3HUMKHOBEHHS KM3HM Ha 3emiie. a0HOreHe3 W NaHCIEepMHs. XUMHUYECKas
IBOJIIONMS. ODKCIIEPUMEHTAIIBHOE MOJATBEP)KIECHUE XUMHUYECKON  IBOJIIOLMH.
Hauanbnbie stansl Ouonornueckoit somtoruu. ['mmoresa PHK-mupa. Ilepsoie

KJIICTKHU U UX 3BOJJIIOIIHA. cDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII J)KUBBIX OPraHnu3MOB

2.2

Pa3Butue xu3Hm Ha 3emse mo spam u nepuopaM. Karapxeil. Apxelckas u
npoTtepo3oiickass 3pbl. [lameosoiickas spa u e€ mnepuoAbl: KeMOPHUHCKUH,
OPIOBUKCKHH, CWIYpUHCKUH, JEBOHCKMH, KaMEHHOYIOJIbHBIM, IIEPMCKHUH.
Me3so30iickas 3pa 1 €€ IIEpUObl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3oiickass 3pa u €€  mepuojbl: HaJICOTCHOBBIH, HEOT'CHOBBII,
AQHTPOIIOICHOBBIM. XapaKTepUCTUKA KIMMAaTa U TIEOJOTHMYECKUX IIPOLIECCOB.
OCHOBHBIE 3Tarnbl IBOJIIOLUHN PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMop(o3bl y
pacTeHMi W JKUBOTHBIX. IlosiBjeHME, pacuBET M BBIMUPAHHUE TPYII JKHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHu4YCCKOro Mupa KakK OTpPaXXCHUC  3SBOJIIOLUH. OcHoBHEIC

CUCTEMAaTUYECKHE IPYIIILI OPraHU3MOB
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2.4

DOBomonusl 4YenoBeKka. AHTPOMOJIOrMS Kak Hayka. Pa3BuTue mpeacTaBiIeHU O
NPOUCXOXKIACHUU YeloBeKa. MeToapl H3ydeHus aHrpororeHesa. CxoicrtBa u
pa3nuYMs YyesloBeKa 1 KHUBOTHBIX. CHCTEeMaTHYECKOE MOJIOKEHUE YeTIOBeKa.

JBmwxymme cuibl (pakTopsl) aHTpororene3a. HacnencTBeHHass M3MEHYHBOCTh U
ecTecTBEHHbII 0TOOp. OOIIeCTBEeHHBIHOOPA3)KU3HU, U3TOTOBICHUEOPYIUHTPY/IA,

MBIIIJICHUE, PCYb

2.5

OCHOBHBIE CTaZUM W BETBU HBOJIIOLMM YEJIOBEKA. aBCTPAIONUTEKH, UYemoBek
ymenbld, YenoBek npAMoxondiiui, YenoBek HeaHAepTalnbCKuM, YenoBek
pasymHbIid. Haxonku HMCKOmaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHHSA, 00JacTh

pacripocTpaneHusi, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYAUs

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIIUE pachl: €BporeouaHas (eBpasuiickas),
HETPO-aBCTPAIOUIHAS (PxBaTOpUANIBHAS), MOHTOJIOW THASI (azmarcko-
amepuKaHcKas). YepTbl MPUCIIOCOOIEHHOCTH MPEICTABUTENCH YETOBEYECKUX Pac

K YCIIOBUSIM CYILLECTBOBaHUS. EQMHCTBO yenoBeveckux pac. Kpurukapacnusma

OpranusMsl 1 OKpyXaromasicpeaa

3.1

DKojorus Kak Hayka. 3aJaud M pa3fesibl AKOJIOTMH. MeToIbpl 3KOJOrM4eCKHX
HCCIIEIOBAaHUM. JKOJIOTHYECKOe MHUpPOBO33peHue. CpeabloOUTaHusIOPraHU3MOB:

BOJHad, HaA3€MHO-BO3AyIlIHAs, TIOUYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonornyeckue  Qakropsl.  Krnaccupukamust  SKOJIOTHYECKUX  (PAKTOPOB:
abuoTHYecKHe, OuoTHYeCKHe u aHTPOTIOT €HHBIE.

JlelicTBUEIKOIOr HUECKUX(haKTOPOBHAOPTAaHU3MBI

3.3

AbGunoruueckrue (HaKTOphl: CBET, TEMIEpaTypa, BIaXHOCTh. DoTomepuoansm.
[Tpucnocobnennss OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.

buonornueckuepuTmsl

3.4

buotnyeckne QakTopel. Bumbl OMOTHYECKHX B3aWMOICHCTBHIA: KOHKYPEHIIHS,
XUIIHAYECTBO, TMApa3suTU3M, MYTyajdu3M, KOMMEHCaIu3M (HaxJICOHUYECTBO,
KBapTHPAHTCTBO), aMeHCaJIN3M, HEUTPAIU3M.
3HaueHNEONMOTHICCKUXB3ANMO/ICHCTBUIIIIACYIIECTBOBAHUSIOPTAaHU3MOB B

MIPUPOTHBIXCOOOIIECTBAX

3.5

OKOJIOTMYECKHE  XapaKTepUCTUKU  nomymsinuu.  OCHOBHbIE — IOKa3aTeln
MOIYJISALIMA. YHUCIEHHOCTh, IUIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTb, IIPUPOCT,

MUrpauus. JJMHAMUKA4UCIEHHOCTUIIONYJIALMY U EPETyIIALns

COO6H.I€CTBa 1 3KOJOTUYCCKUCCUCTEMBI

CoobmiecTBO opraHuzmMoB — OuoneHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBAas,
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NpOCTpaHCTBEeHHAs, Tpoduueckas (muieBas). Buabl-nomuHanTel. CBs3M B

OHoIeHO3E

4.2

Okonoruyeckue cucteMbl  (9kocuctemsbl). [loHsTHe 00 dKocucTeMe U
ouoreoneHo3e. @OYHKIMOHAIbHBIE KOMIIOHEHTHl OSKOCHCTEMBI. TPOJYIEHTHI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B SIKOCUCTEME.
Tpoduueckue (nmumEeBble) YPOBHHM JKOCHUCTEMBbI. [lWINEBble LENH M  CETH.
OcHOBHBIEC TOKa3aTeNM SKOCHCTEMBI: OMoMacca, MPOAYKIHA. DKOJOTHYECKHE
OUpaMUAbL.  TPOMYKIMH, YHUCIEHHOCTH, Ouomaccel. CBOMCTBa HKOCHUCTEM:

YCTOHYMBOCTB, camoperyisnus, pazsurue. Cykueccus

4.3

IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO WM
LIUPOKOJIMCTBEHHOTO JIeCA.

AHTpPOIIOT€HHBIE 9KOCHUCTEMBL. ATpO3KOCHCTEMBI. Y pOO3KOCUCTEMBI.
Bbuonornyeckoe u X034iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak (¢akrop ycroumBocTH dKocucteM. CoxpaHeHue

OMOJIOTHYECKOTO pa3Ho00pasus Ha 3emiie

4.4

VYuenne B.U. Bepuaackoro o Ouocdepe. I'panuiubl, coctaB M CTPYKTypa
o6uocdeprl. KuBoe BemectBO u ero ¢ynkuuu. OcoOeHHOCTH OHOChephl Kak
rno0anbHOM dKocHcTeMBbl. Jl[MHAMHUYecKOoe paBHOBecHE€ W OOpaTHas CBA3b B
ounocepe. KpyroBopoTsl BemiecTB M OHMOTCOXMMHYECKHE LHUKIBI JJIEMEHTOB

(yrnepopna, a3ora). 3oHaBHOCTEOMOCHEPH. OCHOBHBICOMOMBICYIIIN

4.5

YenoseuectBo B Ouocepe 3emmnn. AHTpONOTreHHBIE M3MEHEHHUs B Oumocdepe.
I'moGanbHbIE HKOJIOTHYECKUE TPOOIEMBL.
OcHOBa  palMOHATBHOTO  YINpaBJICHUS MPUPOJHBIMH  pecypcaMH H  HX

UCTOJb30BaHue. JI0CTHKEHUSIONOIOTHH U OXPaHATIPUPOIbI
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