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IHosicHUTEIbHAA 3aNIMCKA

[Ipu pazpaboTke mporpamMMsbl 0 OMOJIOTUN TEOPETUYECKYIO OCHOBY JIJISl OTPEEICHHS TOX010B K (POPMUPOBAHHIO
cozepxkaHusi yueOHOro npenmMera «bruonorus» coctaBuin: KoHuenryaibHbie noioxkenus GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COJIep KaHusl, pe3yIbTaTOB O0OyUYeHHs U TPEOOBaHUI K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB, MOJIOXEHUSI 00 00IIUX HENSIX U MPUHIUIAX, XapaKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpennero obmiero oopaszoBanus B Poccuiickoit denepanuu, GpeaepanpHas padboyas mporpaMma BOCIUTAHUS U
METOIMYECKHE PEKOMEH IAlUU 10 peau3ali 00pa3oBaTEIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKOU
HaIpaBJIEHHOCTEW 110 OMOJIOTUH C UCIIOJIb30BaHUEM 000pyAOBaHMs IeHTa « Touka pocTay, a TakKe MOJ0KEHUS O
cnenuduke OMOIOruu, €€ 3HaYeHUU B TO3HAHUU KUBOU NPUPOIBI M 00ECIIEYEHNH CYLIECTBOBAHUSI YEJIOBEUYECKOTO
oOmectBa. CoOriacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPEAEIIEHbl OCHOBHBIE (PYHKIIUU MTPOTPaMMBI 110 OMOJIOTUHU U €€
CTPYKTYpa.

[Iporpamma no OnMosnoruu Aa€T NpeACcTaBICHUE O LEIAX, 00 00IIel cTpaTerny 00y4eHus, BOCIUTAHUS U Pa3BUTHS
oOyyJarouuxcsi cpeCTBaMU y4eOHOro npenaMera «broaorusy, onpeaenser 00s3aTeabHOe MPEIMETHOE COAEPIKAHUE, ET0
CTPYKTYpY, pacupeiesieHue Mo pa3zesaM U TeMaM, peKOMEHYEMYIO TIO0CIIe0BaTEIbHOCTh U3yUeHUsl yueOHOro MaTtepuana
C YYETOM MEXKINPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbHOIO POLECCa, BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIMUXCs.

B nmporpamme 1o 0uosoruu Takxke y4uThIBAIOTCS TPEOOBaHMS K INITAHUPYEMBIM JIMUHOCTHBIM, METAIIPEIMETHBIM U
IpeIMETHBIM pe3yJbTaTaM 00y4eHHs! B (pOPMUPOBAHUU OCHOBHBIX BUI0B yUe€OHO-T03HABATEIbHON
NeSATEIbHOCTH/YUEOHBIX IEUCTBUI 00YUYarOIIMXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHuUs.

B nporpamme no 6uosoruu (10—11 kimaccel, 6a30BbIN ypOBEHB) peain30BaH MPUHIIUI TPEEMCTBEHHOCTH B
U3y4eHUuU OMOJI0oruu, 0J1aroiapsi YeMy B HeW MPOCMaTPUBAETCS HAPABJICHHOCTh HA Pa3BUTHE 3HAHUI, CBSI3aHHBIX C
(bopMHpOBaHUEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTAIMN JTMYHOCTH, IKOJIOTHYECKOTO
MBIILJICHUS, TPEICTABICHUNA O 3J0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOILIEHUEM K OKPY>KAIOIIe MpUPOIHOM Cpelie.
[ToaToMy Hapsiny ¢ U3ydeHHeM O0IIeOMOIOTHYECKUX TEOPUH, a TaK)Ke 3HAHUN O CTPOCHHUH >KUBBIX CUCTEM Pa3HOTO paHra
U CYIIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIIECCOB B MPOrpaMMe 10 OMOJIOTUH yIeJIEHO BHUMAHKE UCTIOIb30BAHUIO
MOJIYYeHHBIX 3HAaHUW B MOBCETHEBHOM KU3HU JUIsl pELICHUS TPUKIIAAHBIX 33]1a4, B TOM YHCIIE: MPOPUIAKTUKH
HACJIEJICTBEHHBIX 3a00JI€BaHUI YeI0BEKa, MEAUKO-TEHETHYECKOTO KOHCYIbTUPOBAHUS, 000CHOBAHHSI KOJIOTHUYECKH
11€7I€CO00Pa3HOTO TIOBEICHUSI B OKPYKAIOIIEH IPUPOTHON CpeJie, aHaIu3a BIUSHUS XO3SICTBEHHOM NeITeTbHOCTH
YEJIOBEKa Ha COCTOSIHUE MPUPOIHBIX M UICKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHUE BHUMAaHUA K MPUKIIATHON HAIPABICHHOCTU
yueOHoro npenmera «brHoaorusy NpoauKToBaHO HEOOXOIUMOCTHIO 0OeCTIeUeHHs YCIOBHIA ISl PEIICHUs OTHOM U3



aKTyaJIbHBIX 3aJ1a4 IMKOJHLHOTO OMOJIOTHUYECKOTO 00pa3oBaHus, KOTOpas mpeanoiaraet GOpMUPOBAHHUE Y O0YIAFOIITIXCS
CIIOCOOHOCTH aJIalITUPOBATHCS K U3MEHEHUSIM JHHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpeiHero o0uiero oOpa3oBaHus 3aHUMaET BaxxHoe MecTo. OHa oOecrieunBaeT hopMupoBaHue
y 00yJaromnuxcs IpeCTaBICHUN 0 HAYIHON KapTHHE MUPA, PacIIupsieT U 000011aeT 3HaHUS O JKUBOH MPUPOJIE, €€
OTIIMYHUTEIIHFHBIX MPU3HAKAX — YPOBHEBOHM OpraHU3alliy U 3BOJIOIIUH, CO3MAET YCIOBHUS JUIS: TO3HAHUS 3aKOHOB JKUBOKH
pupoibl, hopMupoBaHus PYHKIIMOHATBHON TPAMOTHOCTH, HABBIKOB 37J0POBOT0 U 06€3011acHOT0 00pasa KU3HH,
9KOJIOTHYECKOTO MBIIIICHHUS, IICHHOCTHOTO OTHOIICHHMSI K )KUBOU TIPUPOJIE B YEIOBEKY.

Bbonbiioe 3HaueHrne OMONIOTHS UMEET TaKXKe JIJIsl PEIIeHHs BOCIIMTATENIbHBIX U Pa3BUBAIOIINX 33/1a4 CPETHETO
oO1ero odopa3oBaHus, couranu3auuy ooyyaromuxcs. M3ydenue 6noaorun o0ecreunBaeT yeuoBus sl (GOpMUPOBAHUS
UHTEIJICKTYalTbHBIX, KOMMYHUKAIIMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYPhI, CIIOCOOCTBYET
UHTETpaIi OMOJOTUIECKIX 3HAHUMN C MPEACTABICHUSIMHU U3 APYTUX YICOHBIX PEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUH U
reorpaduu. HazBanHbIe MONTOXKEHHS 0 IPeTHA3HAYCHUH y4eOHOTO rpeaMeTa «bHomorus» cocTaBuiId OCHOBY ISt
oTpezeNieHus IOX00B K 0TOOPY M CTPYKTYPHUPOBAHUIO €r0 COJIEPKaHus, IPEACTABICHHOTO B MPOTpamMMe 10 OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C MO3ULIUI
KYJIbTYpOCOOOPa3HOro MOJIX0/ia, B COOTBETCTBUU C KOTOPHIM O00yYaroUIrecs 10JKHbI OCBOUTh 3HAHUS U YMEHUS,
3HaYUMBIE U1l (POpMHUpPOBaHUS OOILIEN KyJIbTYpbl, ONPENEISIONINE aJIeKBATHOE MOBEJCHIE YEIOBEKA B OKPYXKatolIei
IPUPOJIHON cpesie, BOCTPEOOBAHHBIE B IOBCEIHEBHON KU3HU U NMPAKTUUYECKON fesTenbHOCTH. Oco0oe MecTo B 3TOM
CUCTEME 3HaHMI 3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPBIE CIyX,aT OCHOBOW 111 (hOPMUPOBAHMSI TIPEICTABICHUHN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpa U LICHHOCTHBIX OPUEHTALUSAX JIMYHOCTH, CIIOCOOCTBYIOIINX
TrYMaHM3aIluu OMOJIOTUYECKOT0 00pa30oBaHMUsl.

CTpyKTypHupoBaHHE COACPKaHMS YI€OHOTO MaTepHralia B IporpaMmMme 1o OMOJIOTHH OCYIIECTBICHO C YIETOM
PUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSX KUBOW TPUPOIBI, O €€ YPOBHEBOW OpraHU3aINH U
IBOJIIOLIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpe Y4eOHOTO mpeameTa « BuooTus BIIEICHBI CICAYIONINE
coJiepkaTenbHble TUHUM: «bronorus kak Hayka. MeToapl HayqHOTo Mo3HaHU, «KieTka kak OMoIorndeckast CHCTEMay,
«Opranu3m Kak Ouosorudeckas cucreMay, «CucteMa 1 MHOT0oOpa3ue OpraHndecKoro MUpay, « IBOIOLUS KUBOM
IPUPOJIBI», « DKOCHUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb u3yyenus yueOHoro npeamera «buonorusn» Ha 6a30BOM YpOBHE — OBJIaIcHHE 00yYalOIIMMUCS 3HAHUSIMU O
CTPYKTYpPHO-(PYHKIIMOHAIBHON OpPTaHM3alliy KUBBIX CUCTEM Pa3HOTO paHTa U MpUOOpeTEeHNe YMEHUI HCII0Ib30BaTh 3TH
3HaHUS AJI1 TPaMOTHBIX JEHCTBUI B OTHOLIEHUN OOBEKTOB KUBOU MPUPOABI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHne ey u3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ECIIEUNBACTCS PEILICHUEM
CJIEYIOIINX 3a7au:



OCBOCHHE 00YUYaIOIUMHUCS CHCTEMbI 3HAHUIN O OMOJIOTUYECKUX TCOPHUSX, YUECHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIoTe3ax, mpaBuiax, CIyXalux OCHOBOM JiJ1si (hOpMHUPOBaHUS MPEACTABICHHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O
METO/IaX HAyYHOT'O MO3HAHUS, CTPOCHUH, MHOTOO0Pa3uu U 0COOCHHOCTSIX AKHUBBIX CUCTEM PA3HOI'0 YPOBHS OpTraHU3aluH,
BBIJIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTHH;

dbopmMupoBaHre y 00yUaIOIUXCsl TO3HABATENbHBIX, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
aHaM3a JaHHBIX O MYTSIX PA3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISJIOB, HIEH U MOJAXOJA0B K U3YUYEHHIO )KUBBIX CUCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAHOBJICHHE Y 00YUaIOIIMNXCsl O0IIEH KyJIbTYphl, PYHKIIMOHAIBHOW IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OTICHUBATH SBJICHUS OKPY’KAIOIIETO MUPA KUBOW MIPUPOIABLI HA OCHOBAHUHW 3HAHWHA U OTIBITA, TIOJIYICHHBIX TP N3YUCHUN
OmoI0rNy;

dbopmupoBaHre y 00yJaromuxcsi YMEHUN WLTIOCTPUPOBATh 3HAUCHUE OMOJIOTHYECKUX 3HAHUN B MPAKTUUYECKOU
NEATEILHOCTH YEJIOBEKa, Pa3BUTUN COBPEMEHHBIX MEIUITMHCKIX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCMHUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH MO3HAHUSI UEJIOBEKOM KUBOW MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO
OTHOIIEHUS K HEW, COOIIO/IEHUS STUYECKUX HOPM TP MPOBECHUU OMOJIOTUYECKUX UCCIIeI0BAHUIT;

OCO3HaHUE [IEHHOCTU OMOJIOTMYECKUX 3HAHUH /JIs1 TOBBIIICHUS YPOBHS IKOJIOTHYECKOW KYIbTYPHI, s
dbopMHpPOBaHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCETHEBHOM YKU3HHM JIJISl OLIEHKHU TIOCIIEICTBUN CBOEH
JESATEILHOCTH 110 OTHOIIECHUIO K OKPY’KAIOIIeH cpejie, COOCTBEHHOMY 3710pOBbI0, 000CHOBAaHUE U COOJIIOJICHUE MEP
poUIaKTHKN 3200JIeBaHUM.

B cucreme cpeanero obiero oopazoBanus «buonorusy, nzydaemas Ha 6a30BOM YpPOBHE, SBJISIETCS 00s3aTEIbHBIM
y4€OHBIM MPEIMETOM, BXOJIAIIUM B COCTaB MPEAMETHON 001acTH « ECTECTBEHHO-HAYUHbIE TTPEAMETHI.

Jlnst uzyyenust Ouojorun Ha 6a30BOM ypOBHE CpeIHEro 0011ero oopasoBanus oTBoauTcs 68 yacoB: B 10 kiacce — 68
yacoB (2 Jaca B Hefiento), B 11 kinacce — 68 yacoB (2 yaca B HECIIO).

COJAEP)KXAHUE OBYUYEHUA

(mpakTHyYecKasi 4acTh Y4EOHOT0 COZEpKaHus MPEeAMETa YCUIIeHa MaTepUaIbHO-TEXHUYEeCKOM 0a3oii nenTpa « Touka
pocTay,

UCIIOJIb3YeMOTr0 JUIsl peann3ali 00pa3oBaTEeNIbHBIX IPOrPaMM B paMKax MPEnoJaBaHusi OMOJIOr1H)

10 KJIACC
Tema 1. buosiorus kak Hayka.



buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMH, TEXHUIECKUMHU U APYTHUMH €CTECTBEHHBIMH HAYKaMH,
dbunocodueit, STUKON, FcTETUKOMN U TpaBoM. Posib Onosioruu B GopMHUpPOBaHUM COBPEMEHHON HAYYHOUN KapTHUHBI MUPA.
Cucrema OMOJIOTMYECKUX HayK.

Mertoabl o3HAHUS KUBOM PpUPOIbI (HAOII0IeHHE, SKCTIEPUMEHT, ONMCaHUe, U3MEPEHHE, KilacCU(pUKAIIHS,
MOJICJIMPOBAHUE, CTATUCTUYECKAsI 00pabOTKa TaHHBIX).

JdeMoHcTpanuu:

IMoptpersl: Y. Hapsun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabauubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU PUPOIBI.

JlabopaTopHbie U NpaKTHYECKHE PAdOTHI (C UCNONb308AHUEM YUPPOBO20 U AHAI0208020 0O0PYO0BAHUA UEeHMPA

«Touka pocmay):

[TpakTuueckas padorta Ne 1. «Mcnosb3oBaHUE pa3IMUYHBIX METOAOB IIPU U3YUEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMBbI U X OPraHU3AIUA.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus 0nonoruu. OTIUYre )KUBBIX CUCTEM OT HEOPTraHUYECKOU
PUPOJIBI.

CaoiicTBa OMOCHCTEM U X pa3HOOOpasue. Y POBHU OpraHU3alUd OMOCUCTEM: MOJICKYJISIPHBINA, KIIETOUHbIH,
TKAHEBBIN, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIHN (OMOTE€OIIEHOTHYECKHUH ), OMOChEpPHBI.

JlemoHcTpanuu:

Tabauib! 1 cxembl: «OCHOBHBIE MIPU3HAKY KU3HWY», « Y POBHU OPTaHU3AIIUN KUBOW TPUPOIBI».

O6opynoBanue: Mmojens moJiekyisl JJTHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMUYECKHUI COCTaB KJIETKU. XUMHUYECKUE DJIEMEHTBI: MaKPOJIEMEHThI, MUKPOAJIEMEHThI. Boga u MuHepaibHbIe
BEILIECTBA.

OyHKIMY BOABI U MUHEPAJIBHBIX BelIeCTB B kieTke. [loaaepkanue ocMOTHYECKOro OaaHca.

benku. CoctaB u ctpoeHue 0eIKOB. AMHUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHuMble 1 3aMeHUMBbIe
AMUHOKHUCJIOTHl. AMHUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS
U 4eTBEPTUYHAs CTPYKTYypa). XUMUYECKUE CBOMCTBA OekoB. bruonorndeckue GyHKIMKU OEIKOB.

depMeHTHI — Onoorndeckue karanuzatopsl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTP, CyOCTpaTHas CICU(PUIHOCTS.
Kodepmentsr. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.

VYrieBobl: MOHOCaxapu bl (TITF0KO03a, pudo3a U 1e30Kcupr003a), Aucaxapuiasl (caxaposa, J1aKTo3a) U
noJiicaxapuibl (Kpaxmall, TIUKOTeH, MeJlTo03a). buonornueckue GyHKIIMN yTIEBOIOB.




Jlumu el Tpuraunepusl, hocPoaunuasl, crepouasl. ['uapodunsHo-ruapodobHbie cBoiicTBa. buonorunueckue
byskuuu munuaoB. CpaBHEHUE YIJIEBOIOB, OCJIKOB U JIMIIUJOB KaK UICTOYHUKOB SHEPTHH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotuabl — MOHOMEPHI HYKJIEMHOBBIX KUCIOT. CTpoeHHE U HyHKIIUH
JHK. Ctpoenue u ¢pynkuuu PHK. Bugst PHK. AT®: ctpoenue u hpyHKUIUU.

[uronorus — Hayka o kieTke. Kiierounast reopusi — nmpumMep B3auMOJIeHCTBUS Ujiel 1 (hakKTOB B HAYYHOM MO3HAHUHU.
Metoasl n3y4eHus KIETKU.

Krerka kak nenoctHas >kuBasi cucteMa. O0111e Npu3HaKky KIETOK: 3aMKHYTasi HapyKHasi MeMOpaHa, MOJIEKYJIbI
JIHK kak reHeTM4ecKuil anmnapar, CucTeMa CUHTe3a Oeska.

Tunel KJIETOK: 3yKapuoTHUecKasi U mpokapuoTudeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTUYECKON KIIETKH.
Kinerounas crenka 6aktepuii. CTpoeHue 3yKapuoTuuecKkou kjaeTku. OCHOBHBIE OTJIMYUS PACTUTEIHHOM, )KUBOTHOM U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, X QyHkuuu. [lnasmaTtuyeckas memOpaHa,
e€ coiicTBa U pyHKuMU. [{uTomnasma u e€ opranouasl. OqHomemOpannbie opranou sl kinetku: I1IC, anmapar ['onbmxw,
JIM30COMBI. [1071yaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHAPUH, IIIIACTUIBL. [IponcXoxk1eHne MUTOXOHIPUN U TIIIACTHI.
Buasl mnactun. HemeMmOpaHHbie OpraHOUIbl KIETKH: puOOCOMBI, KJIETOYHBIHN [IEHTP, IEHTPUOIU, PECHUYKU, KTYTUKH.
OyHKIMHA OPraHOUI0B KJIETKU. Brirouenus.

Snpo — peryasTopHblil HeHTp KiIeTku. CTpoeHue siipa: sjepHast 000J04YKa, KaproruiazmMa, XpoMaTHH, SJIPBILIKO.
XpOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanuu:

[Toptpersl: A. JIeBenryk, P. I'yk, T. [lIBann, M. [lIneiigen, P. Bupxos, /[[xx. Yorcon, ®@. Kpuk, M. Yunkusc,

P. ®panxmun, K. M. bap.

Juarpammel: «PacnpeneneHne XMuMHUECKUX JJIEMEHTOB B HEKUBOM NIpUpoae», «PacnipeneneHne XuMu4eCcKux
AJIEMEHTOB B )KUBOU IIPUPOJIED.

Tabauub! u cxeMsbl: «lleproguueckas TabnHIIa XUMUYECKUX IIEMEHTOBY, « CTPOEHHE MOJIEKYJIbI BOJIBI»,
«buocunres 6enkay, «CTpoeHue MoJeKybl 0enkay, «Ctpoenne pepmenTa», «Hykinennosbie kucnotsl. JJTHK», «Ctpoenue
Monekyiabl AT®y», «CTpoeHne 3ykapruoTHUECKON KIETKNY, « CTpPOCHHE )KUBOTHOM KIETKNY, «CTpOCHUE paCTUTEIBHOMN
KJIETKN», « CTpOCHUE TPOKAPUOTUUECKON KIIETKNY», « CTPOCHUE Spa KIETKN», « Y TIEBOABDY, «JIUMUABD).

O60opynoBaHKe: CBETOBOM MUKPOCKOI, 000pyAOBaHKE I TPOBEACHUS HAOIIOACHHI, U3MEPEHH, SKCIIEPUMEHTOB,
MUKpPOIIPEnapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHUAIbHBIX KIETOK.




Jlabopamopnsie u npakmuyeckue pabomol (¢ UCNONB306AHUEM UUPPOBO20 U AHANO208020 000PYO0BAHUS UEHMPA
«Touka pocman).

JIaGoparopHas padota Ne 1. «M3ydyeHne KaTamuTHUYECKONH aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe aMuia3bl UK
KaTanasbl)».

JIaGoparopHas padota Ne 2. «M3ydueHue cTpoeHus KJIETOK paCTEHUM, )KUBOTHBIX U OaKTEpUil O] MUKPOCKOIIOM Ha
rOTOBBIX MUKPOIIPENAPATAX U UX OMUCAHUEY.

Tema 4. ’KnuzueaessTeJJLHOCTH KJIETKH.

OOMeH BenlecTB, Wi MeTab0Iu3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U TUCCUMMIIAIIUS (SHEPTeTUYECKUI
00MEH) — IB€ CTOPOHBI €AMHOTO Mpoliecca MeTaboan3Ma. Poib 3aKOHOB COXpaHEHUs BEILIECTB U SHEPTUU B IOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTPO(HBIN U reTepoTpodHbIil. Ponb (hepMeHTOB B 00MEHE BEIIECTB U MPEBPALICHUN
HHEPIUU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (a3wl poTocunTesa. Peakunu dpotocunTesza. IhPpekTuBHOCTH (POTOCHHTE3A.
3HaueHue poTOCUHTE3A ISl )KU3HU Ha 3emJie. BinsHue ycnoBuil cpebl Ha POTOCUHTE3 U CIIOCOOBI OBBIIIEHUSI €T0
IPOAYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUU.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIIKe OaKkTeprun. 3HaUCHNUE XEMOCHHTE3a ISl )KM3HA Ha 3eMIIe.

DHepreTuueckuii o0OMeH B KiieTke. Paciienyienue BemecTs, BbIACICHUE U aKKyMYJIUPOBAHNE YHEPTHH B KIIETKE.
Otansl sHepreTHUeckoro oomena. ['nukonus. bpoxenue u ero Buasl. KuciopogHoe okucienme, Uin KJIeTOYHOE JAbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaxiiuu maTpuunoro cuntesa. ['enernueckas nndopmarus u JJHK. Peanuzanus renetudeckoit nHGpopManuu B
kietke. ['eHeTnueckuit kog u ero cBoiictBa. TpaHckpunuusg — MaTpuunbiid cunTe3 PHK. Tpancnsauusa — 6nocunres Oenka.
Oransl Tpancasauud. KogupoBanue aMuHOKUCIOT. Posib pubocom B OMocHHTE3E OeliKa.

Hexknerounsie popmsl sxku3uu — BUpychl. Uctopust oTkpbiTus BupycoB (. Y. UBanoBckuit). OCOOEHHOCTH CTpOEHUs
Y )KM3HEHHOTO 1IuKJIa BUpycoB. bakrtepnodaru. bonesnu pacteHuil, 5)kUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc unmmynonedunura yenoseka (BUY) — Bo30ynurens CITM[{a. OGpaTHas TpaHCKpUMILIMS, peBepTa3a U UHTErpasa.
[IpodunakTrka pacnpocTpaHEeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanuu:

IMoptpetsl: H. K. Konsiios, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmauib! u cxembl: « Tumbl muTanus», «MeTadonnzmy, « MUTOXOHAPHUSD», « DHEPTETUICCKUN OOMEH,
«Xnopomnact», «Dotocuntesy», «Ctpoenue JJHK», «Ctpoenue u ¢pyHkimonupoanue reHa», « CHHTE3 Oenkay,




«['enernueckuit koa», «Bupycem, «bakrepuodarm», «Ctpoenue u xu3HeHHbIN UK Bupyca CIINa, 6aktepuodaray,
«Pemmukanus JTHK».

Oo6opynoBanue: Moaenu-anmiukanuu «Y nsoenue JJHK u tpanckpunuusy, «buocunres 6enka», «CTpoeHue
KJIETKW», MoJiesib CTPYKTYyphl JTHK.

Tema 5. PazMHoOkKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTouHslii UK, WU )KU3HEHHBIN UK KieTkd. MHTepdasza u muto3. [Ipoueccel, nporekaromue B uHTEpdase.
Pennukanus — peakus marpuudoro cunresa JJHK. Crpoenne xpomocom. XpoMocoMHbIN HAOOp — KapUOTHII.
JIMTUIOMIHBIN U TarIOUIHBIN XpOMOCOMHBIE HA00PHI. XpoMatuel. L{uTonornueckne 0CHOBbI Pa3MHOKEHUS U
WHJVMBUAYAJIBHOTO PAa3BUTHS OPraHU3MOB.

Jlenenue kietku — muto3. Ctagum murtosa. [Iponeccsl, MpoUCXOoasAIre Ha pa3HbIX CTaIUAX MUTO3a. brnonornueckui
CMBICJI MUTO3A.

[Iporpammupyemast rubGenb KJIETKU — arnomnTo3.

@opMBbI pa3MHOKEHHS OPTaHU3MOB: OECIOJIOE U MMOJI0BOE. BHibI O€CTI0I0T0 pa3MHOKEHHUS: I€JIEHUE HAJBOE,
MOYKOBAaHUE OJTHO- U MHOT'OKJIETOUHBIX, CHOPOOOpa30BaHuE, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OPraHU3MOB, €T0 3HAYCHUE IS CEJICKLIUU.

[TonoBO€ pa3MHOKEHUE, €TO0 OTIIMYHS OT OECIIONOTO.

Meiio3. Craguu meitosa. [Ipoiieccel, npoucxoasuiue Ha cTaauax Meiosa. [loBeneHne XxpoMocoM B MeH03e.
Kpoccunrosep. buonorndueckuit CMbICII U 3HAUEHUE MEN03A.

["ameTorenes — nporecc 00pa30BaHus MOJOBBIX KJIETOK Y AKUBOTHBIX. [10J10BBIE Kene3bl: CEeMEHHUKHU U SMYHUKU.
OOpazoBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIiepMaTo30u, SUIEKIeTKa) — CIepMaTOreHe3 U OBOI€HE3.
Oco0eHHOCTH CTPOCHUS AUIIEKIIETOK U criepMaTto3onioB. OmnogoTBopeHue. [laprenorenes.

NuauBuyanbHoe pa3BuTre (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE (AMOpUOTeHe3). DTanbl SMOPHUOHATILHOTO
Pa3BUTHS y TO3BOHOYHBIX KMBOTHBIX: APOOJICHHE, TaCTPYIISILus, opraHorenes. [loctamOpruonanbHoe pazButue. TUIIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHSL: IPSIMOE, HEMPSIMOE (JIMYMHOYHOE). BiiusiHre cpefipl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrennii. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTAAUN Pa3BUTHSL.

JdemoHcTpanuu:

Tabaunbl 1 cxeMbl: «DOpMbI pa3MHOKEHHUST OPTaHU3MOBY, «J{BOMHOE OMIIOAOTBOPEHHUE Y IIBETKOBBIX PACTCHUIN,
«BereratuBHOE pa3MHOKEHUE pacTEHUI», «JleneHne kieTku OakTepuin», « CTpoeHre MOJIOBBIX KIETOK», « CTpoeHHe
XpoMocoMbD», «Knerounsiii nukmy, «Pemmkanus JTHK», «Muto3», «Menosy», «IIpsamoe u HenpsiMoe pa3BUTHEY,
«["'ameToreHnes y MJIEKONUTAIOINX U YeT0BEKa», « OCHOBHBIE CTAUN OHTOT€HE3a».




O06opynoBanme: MUKPOCKOT, MEKporipenapaTsl «CriepMaTo30Huabl MICKOTTUTAIONIETOY, « INIeKIeTKa
MJICKOIIUTAIOMIETO», «KapHOKHHE3 B KIIETKAaX KOPEIIKa JIyKa», MarHUTHas: MOJIe/Ib-alIlIMKaus «JleneHre KIeTKny,
mozens JIHK, Moaens MeTtada3zHOM XpOMOCOMBI.

Jlabopamopnsie u npakmuyeckue pabomot (¢ UCNOTb30BAHUEM UUPPOCO20 U AHANO208020 000PYO0BAHUS UEHMPA
«Touka pocman).

JlaGoparopnas pa6ota Ne 3. «HaGmroieHre MuTO3a B KJIIETKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax».

JlabopaTtopHas padota Ne 4. «3ydueHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsieACTBEHHOCTh M1 U3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmet u 3agaun renetuku. Victopus pa3BuTusi reHeTUKU. PoJib IUTOI0OTUM U SMOPUOIOTHU B CTAHOBJICHUU
reHeTUKHU. BKiag pocCUMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKU. METO/Ibl TeHETUKU (THOPUI0TOTUUECKUH,
[UTOT€HETUYECKUH, MOJICKYJISIPHO-TeHETUUECKUI ). OCHOBHBIC T€HETUYECKUE MOHSTHS. | eHeTHYecKasi CHMBOJIHKA,
MCIOJIB3yEMAs B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HacCJe0BaHUsI IPU3HAKOB, ycTaHOBJICHHBIE I'. Menaenem. MoHOruOpuHoe CKpenMBaHue. 3aK0H
eanHOo00pa3ust THOPHIOB IMEPBOTo MoKoaeHuUs. [IpaBmiio qoMuHUpOBaHMS. 3aKOH pacCIICIUICHUS NMpU3HaKoB. [ umoresa
4UCTOTHI raMmeT. [1oJIHOE 1 HEMMOJTHOE JOMUHUPOBAHHUE.

JluruOpuHOe CKpelrBanre. 3aKOH HE3aBUCUMOT'0 HAacJIeI0BaHMs ITpU3HAKOB. LluToreHeTnueckrne 0CHOBBI
JUTHOPHUIHOTO CKpEeITMBaHus. AHAIM3UPYIOIIee CKpemuBanye. Mcmonp30BaHne aHATU3UPYIONIET0 CKPEITUBAHMS IS
oTpe/ielIeHUs] TeHOTUIIA 0COOU.

CuerienHoe HacienoBanue npusHako. Pabora T. Moprana 1o crieruieHHOMY HacjieIoBaHuio reHoB. Hapyrienue
CLICTUIEHUS T€HOB B PE3YyJIbTAT€ KPOCCUHIOBEPA.

XpOMOCOMHAas TEOpHs HACIIEICTBEHHOCTH. [ €HeTUUEeCKHE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE OINPEEIICHUE 10J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U
reTeporaMeTHbie oprann3mbl. HacnenoBanue npu3HakoB, CIEMJICHHBIX C MOJIOM.

N3menunBOCTh. BHIbI ”3MEHUMBOCTHU: HEHACIIEACTBEHHAS M HACJIEACTBEHHAs. POJIb Cpelibl B HEHACIIEICTBEHHOU
U3MEHYUBOCTU. XapaKTEPUCTHKA MOAU(DUKAIIMOHHON N3MEHYMBOCTU. BapuanmoHHbI psii U BapualliOHHAsI KpUBasl.
Hopwma peaknuu nipusHaka. KoindecTBeHHbIC U KAU€CTBEHHBIE MPU3HAKKU M UX HOpMa peakiuu. CBoiicTBa
MOIU(DUKAITMOHHONW U3MEHUYHNBOCTH.

HacnencTBenHast, WM reHOTUIIMYECKas, N3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTE. Mel03 U IOJI0BOM
IPOLIECC — OCHOBA KOMOMHATUBHOM M3MEHUYUBOCTH. MyTalimoHHas n3MeHYnBOCTh. Kimaccuduxaryss MyTaiuii: reHHbIe,




XPOMOCOMHBIC, TCHOMHBIE. YacToTa ¥ MpUIMHBI MyTaruii. MyTareHHbIe PaKkTOphl. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacJieICTBeHHOM u3MeHunBoctd H. Y. BaBunosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA: TEHEATOTUYECKUH,
OJIM3HEIOBBIN, IUTOTCHETUYECKUM, OMOXUMHUUECKHI, MOJIEKYJISIpHO-TeHeTHYecKui. COBpEMEHHOE OIpe/iesieHHe
TF€HOTHUIA: IOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIMPOBAHKE, B TOM uHnciie ¢ momouibio [11[P-ananu3a.
HacnenctBennsie 3a001€BaHus YEIOBEKA: TeHHbIE 00JIE3HH, 00JIE3HU C HACIIECTBEHHOMN MPEIpacioioKeHHOCTHIO,
XpoMocoMHbIe 0osie3Hn. ComaTuyecKue U reHepatuBHble MyTaluu. CTBOOBbIE KIIETKU. [[puHIIUIIBI 310pOBOTO 00pa3a
YKWU3HU, TUATHOCTUKU, TPOPUIAKTUKH U JICUEHUS] TCHETUYECKUX 0oJie3HelH. MeIMKO-TeHETUYECKOE KOHCYJIbTUPOBAHMUE.
3HaYeHUE MEIUIIMHCKON T€HETUKHU B MPEIOTBPAIIEHUN U JICYEHUU FEHETUUECKUX 3a00JIeBaHUM YeOBEKa.

JeMoHcTpanuun:

[optpetsl: I'. Menaens, T. Mopras, I'. ne ®pus, C. C. YUersepuxos, H. B. Tumodees-Pecoscknii, H. 1. Bapuiios.

Tabauiel v cxembl: « MOHOTMOPUIHOE CKPEIIMBAHUE U €T0 ITUTOTEHETUYECKAsi OCHOBAY, «3aKOH paclICIICHUS U
€ro IUTOT€HEeTUYECKast OCHOBaY», «3aKOH YUCTOTHI raMeTy, «lurudpumanoe ckpemmBanuey, «Lluromornyeckue OCHOBBI
JTUTHOPHIHOTO CKpeluBaHusD», «Meio3y», «B3zanmoaeicTBre alieIbHBIX TeHOBY, «I eHeTHYeCKUE KapThl PACTCHHM,
JKUBOTHBIX U YEJIOBEKay», «I eHeTHKa 1ojiay, «3aKOHOMEPHOCTH HACJIeIOBAHMS, CIEIJIEHHOTO € rojom», «Kapruotumnsl
YEJIOBEKA U )KUBOTHBIX», «BUIbI u3MEeHUMBOCTHY, «MoaudukamoHHas ”3MEHUYNBOCThY, «HaciaenoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBu», « MyTanimoHHas U3SMEHUYUBOCTD.

Oo6opynoBanue: Mojienu-anmuikanu «MoHOTUOpUIHOE CKpeluBanuey, «HemoaHoe nomMmuHMpoBaHme,
«Jlurubpunnoe ckpemmBanuey, «Ilepekpéct xpomocom», MUKpOCKOT ¥ MUKporipenapat «Jpozoduna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB M OKPACKH Tella), repdapuid «I'opox mOoCEeBHOM.

Jlabopamopnvie u npakmuyeckue padomaul (¢ UCNONb306AHUEM UUPPOBO20 U AHATI0206020 000PYOOCAHUS UEHMPA
«Touka pocman).

JlaGopartopHas padota Ne 5. «3yueHue pe3yJbTaTOB MOHOTUOPUIHOTO U JUTHOPUIHOTO CKPEUTMBAHUS Y
Jp0o30(hUIIbI Ha TOTOBBIX MUKpOIIpENapaTax.

JlaGoparopnas padota Ne 6. «3yuenue MoaupUKaIIMOHHON U3MEHUUBOCTH, TOCTPOSHHUE BapUAIMOHHOTO Psijia U
BAPUALIMOHHOUN KPUBOW».

JlabopatopHas pabota Ne 7. «AHanu3 MyTanuii y 1po30(uisl Ha TOTOBBIX MUKpOIIpErapaTaxy.

[Tpaxtuueckas padota Ne 2. «CocraBieHre U aHAIU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.




Cenekuys Kak HayKa U Ipoliecc. 3apoKIeHue celeKuuu u joMectukanus. Yuenne H. M. BaBuiosa o nenTpax
MPOUCXOXK]ICHUS U MHOTO00pa3us KyJIbTYpPHBIX pacTeHui. LleHTpbl MpoucXoxaeHus TOMalTHUX )KUBOTHBIX. CopT,
Opo/J1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIEKITMU. MaccoBbIi U UHANBUIYAITbHBINH OTOOPHI B CENEKIIMU PACTCHUM U )KUBOTHBIX.
Onenka skcTepbepa. ban3kopoacTBEeHHOE CKpeliBaHue — MHOpuAuHT. Yucras auHus. CKpeluMBaHue YUCTHIX JTUHHM.
['ereposuc, wnu rubpuaHas cuna. HepoactBeHHoe ckpemuBanue — ayTopuuar. OTaanénnas ruopuausanus 1 e€ yCrexu.
M cKyCCTBEHHBI MyTareHe3 U MOJIYyYEHHE MOJUIITIONAO0B. JIOCTHKEHHS CENEKIIUU PACTEHU, YKUBOTHBIX U
MHKPOOPTIaHU3MOB.

broTexHOJIOTHS KaK OTpaciib MPOU3BOACTBA. | 'eHHas nHKeHepus. Jranbl co3aanus pekomOunantHol JIHK u
TPAHCTE€HHBIX OpraHn3MoB. Kiierounas naxxenepus. Kierounsle KyJIbTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHUN.
KiionupoBanue BbICOKOITPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U ATHUECKHUE MPOOJIEMBI.
I'MO — reneTrndecku MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Hoptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabauibl 1 cxeMbl: kKapTa «LIeHTpbI MPOUCXOKICHUS U MHOT000pa3ust KyJIbTYPHBIX pacTeHui», «[1oposl
JIOMAIITHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHuin», «Otnanéunas rudpuaunsanus», «Pabote akagemuka M.
®. UBanoay, «llomummonaus», «OO0bEKThl OMOTEXHOIOTHIY, «KIIETOUHBIE KYyJIbTYPhI U KIIOHUPOBAHUE,
«KoHCcTpynpoBaHue U NEpEHOC FEHOB, XPOMOCOMY.

O6opynoBaHKE: MYJISKU TUIOA0B U KOPHEIIJIONOB TUKUX ()OPM U KYJIBTYpPHBIX COPTOB pacTeHUM, repoapuit
«CenbCKOXO0351CTBEHHBIE PACTCHHS.

Jlabopamopnvie u npakmuueckue padomaul (¢ UCNONb306AHUEM UUPPOBO20 U AHATI0206020 000PYOOEAHUS UEHMPA
«Touka pocman).

Okckypeusi «OCHOBHBIE METO/IbI U IOCTUKEHUS CEJIEKIUNA PACTEHUI U )KUBOTHBIX (HA CEJIEKUIMOHHYIO CTAaHIHUIO,
IJIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIN YYaCTOK, B TEIJIMYHOE XO35HUCTBO, JIA0OPATOPHUIO arpOYHUBEPCUTETA UITU
HAy4YHOTO I[EHTPA)».

11 KJIIACC

Tema 1. DBo1IOIIHOHHAA OMOJIOTHS.

[IpeanochIKM BOSHUKHOBEHUS YBOTIOIIMOHHON TEOpHUH. DBOJIIOIMOHHAS TEOPHs U €€ MeCcTO B Omosiornn. Briiusiane
HBOJTFOITMOHHON TEOPUH HA Pa3BUTHE OWOJIOTHUH U IPYTHUX HAYK.



CuaerenbcTBa 3BoOUMHA. [laneoHToIOrNYECKHE: TOCIEI0BATENBHOCTD MOSABICHHS BUIOB B MAJIEOHTOJIOTMYECKON
JIETONHCH, TiepexoHbie popmbl. buoreorpaduueckue: cxoAcTBO U paznudue GpayH u Gprop MaTepuKkoB U OCTPOBOB.

OMOpPHOJIOTMUECKHE: CXOCTBA U Pa3INurs SMOPHUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENHHO-
aHATOMHYECKHE: TOMOJIOTUYHbIE, aHAJIIOTUYHbIE, pyAUMEHTapHbBIEC OpraHbl, aTaBU3Mbl. MOIEKYJIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH K OCHOBHBIX META0OIUYECKUX MyTEH y BCEX OPTaHU3MOB.

OpomonnonHas teopus Y. J[apsuna. [IpeanochUik BOSBHUKHOBEHUS JapBUHA3MA. [[BUIKYIIME CUJIBI DBOJIIOLIUN
BUJIOB 110 [lapBUHY (M30BITOUHOE PA3MHOKEHHE MPU OTPAHUYECHHOCTH PECYPCOB, HEONpeaeaEHHAas HK3MEHYUBOCTh, O0phOa
3a CYIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas Teopus 3Bomonun (CTI) U €€ OCHOBHBIE MOJOKEHUS.

MukposBomonus. [lonynsuus kak eAMHUIA BUAA U 3BOJIOLIHMH.

JIBroxymue cuisbl ((hakTophl) BOIIOLUMN BUJIOB B IPUPOJE. MyTallMOHHBIN MPOIECC 1 KOMOMHATHBHAS
U3MEHYUBOCTb. [lonmysiiiMOHHbBIE BOJIHBI U Apeiid reHoB. M30msuus 1 Murparusi.

EcrectBeHHbIl 0TOOP — HanpaBsomuil hakTop 3BOJOHUU. POPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco61eHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bojtonuu. [IpuMepsl npucnocoOIeHuil y opraHu3MoB.
Apomopho3bl 1 1AMOATATITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (HOpMBI BHI000pa30BaHMs: Teorpaduueckoe, IKOJIOTUIECKOe.

Makponssosnorusi. @opMbl 3BoJIONNN: (PriieTUYeCKasi, TMBEPreHTHAs, KOHBEPTeHTHAs, MapajliebHasl.
HeoGpaTtuMocTh 3BOJTIOIMH.

[TpoucxoxieHre oT HecnenuaaIu3upoOBaHHbIX MpeakoB. [Iporpeccupyromas cnenuanu3anvs. AganTuBHas
paauanusi.

JdemoHcTpanuu:

[Toptpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, @. Mromep, A.

H. Cesep11oB.

Tabnuiel ¥ cxembl: «PazBuTue opraHnueckoro Mupa Ha 3emiie», «3apoIbIITN TO3BOHOUYHBIX JKUBOTHBIX),
«ApxeonTtepukcy, «Dopmbl 00pbOBI 32 cyllecTBOBaHUE, «EcTecTBeHHBIN 0TO0Op», « MHOTOOOpa3ne COPTOB pacTEHUIN»,
«MHoroo6paszue nopoj *KuBOTHbIX», «[lonmynauumny, «MyTallmOHHAs U3MEHYUBOCTHY, K ApOoMOpP(O3bD»,
«Mnuoanantarumny, «O01mas qereHepanus», «JIBrmwKyIme cribl 2BoIOIINY, «KapTa-cxema MapiipyTa myTeleCcTBUs
Y. Hapsunay, «bopn0a 3a cymectBoBanue», «IIpucmocobieHHOCTs opraHu3MoBy, «I'eorpaduyeckoe BUI000pazoBaHue),
«DKOJIOTUYECKOE BUI000Pa30BAHUE).




O6opyaoBaHKe: KOJUIEKIIHS HACEKOMBIX C Pa3IMYHBIMU THIIAMHU OKPACKHU, HA0OP TUIOI0B U CEMSH, KOJUICKIIHSI
«IIpuMepsl 3alUTHBIX TPUCTIOCOOJIEHUHN Y JKUBOTHBIX», MOJieNb « OCHOBHBIE HAIIPABJICHUS YBOJIIOIIUNY, 00bEMHAS MOJIETh
«CTpoeHue TOJIOBHOTO MO3ra HO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KomieKius «DopmMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTEHUI», MOJIETH
anrukaus «llepekpéct xpomocom», BlIayKHbIE Mpenapathl «Pa3zButue HacekoMoroy», « Pa3BuTue JsArymKmy,
Mukponpenapar «Jlpo3zodunay (Hopma, MyTariuu GOpMbl KPbLUILEB U OKPACKH TEJa).

Jlabopamopnvie u npakmuyeckue padomaul (¢ UCNONb306AHUEM UUPPOBO20 U AHANO206020 000PYOOCAHU UEHMPA
«Touka pocman).

JlabopatopHas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHUECKOMY KPUTEPHUIO».

Jlaboparopnas padota Ne 2. «Onucanue NprucrnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HBIE MTPEACTABIICHHS O 3aPOKICHHUM )KU3HHA. HaydHbIe TMIOTE3bI BOSHUKHOBEHUS KU3HU HA 3eMIIE:
abuoreHes v MaHcrepMusl. XMMUYECKast 3BOTIOLHS. AOUOTEHHbI CUHTE3 OPraHUYECKHUX BELIECTB U3 HEOPTaHUYECKHX.
DKCIEePUMEHTAIBHOE MTOATBEPKICHUE XUMUYECKOM 3Boonnu. HavanbHbie sTansl Onoiorudeckoit spostonuu. ['unoresa
PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP U BOZHUKHOBEHHUE MPOTOKICTKHU. [IepBbIe KIETKH U X IBOJIOIHS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazBuTHe xu3HM Ha 3emiie o 3paM u nepuogaM. Karapxei. Apxelckas u mpotepo3oiickas 3psbl. [laneo3oiickas spa
U e€ epUoIbl: KEMOPUIMCKUHN, OPIAOBUKCKHM, CUITypUNCKUH, T€BOHCKUIN, KAMEHHOYTOJIbHBINA, IEPMCKHUH.

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

Kalino3o1ickas 3pa u €€ nepruopl: MaJI€OreHOBBIN, HEOIN€HOBbINM, AHTPOIIOT€HOBBIN.

XapakTepuCTUKa KJIMMAaTa U Ie0J0TnYeCKUX nporeccoB. OCHOBHBIE ATAIbI 3BOJIFOLUN PACTUTEIBHOTO U JKUBOTHOTO
Mupa. Apomopdo3bl y pacTeHH U )KMBOTHBIX. [losBIeHUE, pacIiBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHM4EeCKOro MUpa Kak OTpa)KEHUE dBOTOIUU. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

DBouronMs 4YeaoBeKa. AHTPONOJIOTHS Kak Hayka. PazBuTue npeacTaBieHni O MPOUCXOKICHUH YeoBeKa. MeTonbl
M3y4YeHHUs aHTpororeHe3a. CXoACTBa U pa3Inyus 4eJ0BEKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxymue cuibl (hakTophl) anTponoreHesa. HaciaeacTBeHHass K3MEHUMBOCTh U €CTECTBEHHBIA OTOOD.
OO1ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUI TPy, MBIIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBU 3BOJIIOIIMHU YEJIOBEKA: aBCTpAIONUTEKH, UenoBek yMenbii, YemoBek MpsSMOXOISIIHM,
UYenoBek HeaHaepTaabCkuid, YemoBek pasyMHbIii. Haxoaku nCKOMmaeMpIX OCTaTKOB, BpeMsI CYIIIECTBOBAHUS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.




Uenopedeckue pacbl. OCHOBHBIE OOJIBIINE PACHI: €BPOINECOU IHAS (€Bpa3uiicKas), HErpo-aBCTpaJIonuaHAas
(3KBaTOpHaibHAS ), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCKas ). YepThl MPUCIIOCOOICHHOCTH MIPEICTaBUTENIEH
YEJIOBEYECKHUX Pac K YCIOBUSAM CYIIECTBOBaHMs. ENMHCTBO UenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanuu:

[Hoptpetsl: @. Pean, JI. [lactrep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. JapBuH.

Tabauub! 1 cxeMbl: «Bo3HukHoBeHHEe CoTHEUHOM cUCTEMBbD», «Pa3BuTHe oprannyeckoro Mupay, «PacrurenpHas
KJIETKay, « KuBOTHas KieTkay, «IIpokaprnornueckas kineTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTr0 MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA M YEJI0BEKOOOPa3HbIX 00€3bsiH», «OCHOBHBIE MECTa
MAJICOHTOJIOTUYECKUX HAXOJOK MPEJAKOB COBPEMEHHOTO UEJIOBEKA», «J[peBHenne moan», «pesaue noan», «llepBeie
COBPEMEHHBIE JIIOJIN», «YeoBeYeCKue pach».

Oo6opynoanue: Myssixu «IIpoucxoxaeHue yenoBeka» (OIOCThI aBCTPAJIONMUTEKA, MTUTEKAHTPOIIA, HEAHAEPTAIbLIA,
KPOMaHBOHIIA), CJIENKH UM N300pa’KeHNs KAMEHHBIX OPYAHUIl IEPBOOBITHOIO YEIOBEKa (KaMHU-UYONIEPHI, pyOuIIa,
ckpebi1a), TeOXpOoHOJIOrMYecKas Tadbynua, Kouiekuus «DopMbl COXpaHHOCTH UCKONIAEMBIX KUBOTHBIX U PACTCHHIN.

Jlabopamopnsie u npakmuueckue padbomolt (¢ UCHONB308AHUEM YUPPOBO20 U AHAI0208020 000PYO0BAHUA UEHMPA
«Touka pocmay).

[Ipaktuueckas padota Ne 1. «M3ydeHue uckonaeMbIX OCTaTKOB PACTEHHUI U )KUBOTHBIX B KOJIJICKIIUSIX ).

DKcKypcus «IBOIOIUS OPTaHUYECKOTO MUpa Ha 3emMJie» (B €CTeCTBEHHO-HAYUHbBIN WIIH KPaeBEAUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpejaa.

DKOJIOTHI KaK HayKa. 3aa4d U pa3fesibl SKOJIOTMU. MeTObl 3KOJOTMYECKHUX UCCIIEI0BAHNNA. DKOJIOTHYECKOE
MHUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl 0OMTaHUs] OPraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs, BHYTPUOPIraHU3MEHHAS.

Oxonorunyeckue daxktopbl. Kiaccudukaius 3KoJI0ru4eckux (HakTopoB: aOMOTHIYECKUE, OUOTUYECKUE U
aHTpOINOTeHHbIE. J[elficTBUE KOJIOrMUECKUX (PAKTOPOB HA OPraHU3MBbI.

AbGuotnueckue GakTophl: CBET, TEMIIEpaTypa, BIaxxHoCcThb. DoTonepuoanusm. [Ipucnocobdiienns opranu3smMoB K
JNENUCTBUIO a0UOTHYECKUX (PaKTOpOB. brosoruyeckue puTMsl.

buotnueckue paxropbl. Buasl OnoTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIIUS, XUIIIHUYECTBO, CAMOMO3 U €r0
dopwmel. [Tapazutusm, koomneparus, MyTyaan3M, KOMMEHCATN3M (KBAPTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIIN3M,
HelTpanu3M. 3HaueHne OMOTHYECKUX B3aUMOJICHCTBHIM JIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapaKTEPUCTUKU MOoNysiuuyi. OCHOBHBIE MOKA3aTEIU NOMYISUUU: YUCICHHOCTh, IUIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLUs. JJMHaMHKa YHCIEHHOCTH MOIYJISIUUU U €€ PEeryJIsaiusl.

JlemoHcTpanuu:




Ioptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabauub! u cxeMbl: kapta «IIpupoanbie 30Hb1 3eMiany, «Cpeabl 00UTaHMSI OPTAHU3MOBY, «DOTOMEPUOIUZMY,
«JTonynsiiumy, «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH MOMYJISIIUN HHDY30pun-TYhenbkuy, «llumiessie mnemm.

Jlabopamopnvie u npakmuyeckue padomaul (¢ UCNONb306AHUEM UUPPOBO20 U AHATI0206020 000PYOOCAHUS UEHMPA
«Touka pocman).

Jlabopatopnas padota Ne 3. «Mopdosnoruueckue 0cCOOEHHOCTH PACTEHUIN U3 PA3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktruueckas padora Ne 2. «[1oacu€T NIOTHOCTH MOIMYJISIUN pa3HbIX BUJIOB PACTCHHIN.

Tema 4. Coo0miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0111ecTBO OpraHu3MoB — OMoLeH03. CTPYKTYpbl OMOLIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAS, TpOpUUYECKas
(mumieBast). Bugsi-nomunanTel. CBs31 B OUOIICHO3E.

Dxoyiornyeckue cucteMsl (3kocuctemsl). [lonsarue 06 skocucteme u 6uoreoreHosze. yHKIIMOHATBLHBIE
KOMIIOHEHTHI SKOCUCTEMBI: IPOAYIIEHTHI, KOHCYMEHTBHI, peAYIIeHTh. KpyroBOpOT BEIIEeCTB M IOTOK YHEPTHH B SKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie nenu u cetn. OCHOBHBIE MIOKAa3aTeNIM IKOCUCTEMBI: Onomacca,
OPOAYKIHMSL. DKOJOTUYECKUE MUPAMUIbL: IPOAYKLIUU, YUCICHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTONUNBOCTD,
camoperyisiuus, pazsutue. CyKieccus.

IIpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03€P U peK. DKOCUCTEMA XBOWHOIO WJIU IIIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKkocucTeMbl. brosornueckoe u X031HCTBEHHOE 3HAUECHUE
arpo3KOCUCTEM U YpOOIKOCHUCTEM.

buopasznoobpasue kak pakTop ycTOMUUBOCTH IKOCUCTEM. CoxpaHeHre OMOJIOTUYECKOro pa3HooOpasus Ha 3eMIie.

VYuenue B. . Bepnaackoro o 6uocdepe. ['panuiibl, cocTaB v cTpykTypa 6uocdepsl. JKuBoe BEIIECTBO U €T0
dbynkuun. OcobeHHocTr 6uocdepsl Kak rao0anbHOM 3KOCUCTEMBI. JITnHaMUYecKoe paBHOBECHE U 0OpaTHAsI CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOTeOXUMHUYECKHUE ITUKIIBI AJIEMEHTOB (yTiiepoja, a30Ta). 30HaJIbHOCTh Ouocdepsl.
OcHOBHBIE OMOMBI CYIIIH.

UYenopedecTBO B Onochepe 3eMiiu. AHTponoreHHbIe u3MeHeHus B Ouocdepe. ['modanbHbIe SKOJIOTMYECKUE
POOJIEMBI.

CocyuiecTBoBaHM€ MPUPOABI U yesnoBedecTBa. CoxpaneHue Onopa3HooOpasus Kak OCHOBA YCTOWYMBOCTU
ounocgepsl. OCHOBA PaLIMOHAIBHOTO YIIPaBICHUS IPUPOJAHBIMHI PECYpCaMH M UX HCTIONb30BaHue. JloCTHKeHns OHOIOTUI
¥ OXpaHa IPUPOJIBI.

JlemoHcTpanuu:




Ioptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabauist u cxemsl: «IIumessie nenu», «buoreHos: coctaB u cTpykTypay, «IIpupoaHsie coodmecTBay, «llenu
OUTaHUs, « DKoJIoTnYecKas nupamua», «buochepa u uenosex», « IkocucreMa MUPOKOIUCTBEHHOIO JIECAY,
«9QKocucTeMa XBOMHOIO Jieca», «broneHo3 Bogoémay, «ArpoueHos», «[ [pumepHsIie aHTPOIIOre€HHBIE BO3ICHCTBYS HA
nIpupoay», « BaxxHeune HCTOYHUKY 3arpsi3HEHMSI BO3AyXa U TPYHTOBBIX BOJ», «[louBa — BaXKHEMIIAas1 COCTABIISAIOIIAS
ounocoepsl», «DakTopsl Aerpananuu nouBy, «IlapHukoBbIil 3pdexT», «DaKTOPhl paOaKTUBHOTO 3arpsA3HEHUS
ounochepr», «Od1Ias crpykTypa 6uocdepsni», «Pacnpoctpanenue xxu3uu B ouochepe», «O30HOBBIN 3kpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: MoJenb-anuMKanus « Tunuaneie OMOLUEHO3b1», TepOapuil «PacTUTENbHBIE COOOIIECTBAY,
KoJuiekuu «buonenosy, «BpeauTennn BaKHEUIINX CeIbCKOX03IMCTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIIMU pacCTeHUN
Y )KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKHUM IpynnaM ogHoro Bujaa, Kpacnas kaura Poccurickoit
®denepanuu, N300paKeHU OXPAHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI' PAMMBI I10 BMOJIOTN HA BA30BOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHMA

Cornacao ®I'OC COOQO, ycraHaBauBarTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS 00YUYaIOIIUMUCS TPOTPaMM
cpenHero o01ero oopa3oBaHus: TUYHOCTHBIM, METATIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX PE3ybTaTOB OCBOCHHUS NpeameTa « bHosIorus» BbIAEIECHBI CIEAYIOIINE COCTaBIISAIOIIHUE:
OCO3HaHUE 00YUYaIOIIMMUCS POCCUNCKON MPaKIaHCKON UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAaMOOIPEIEIICHNIO, HAJTMYNE MOTUBALIMY K 00Y4EHHIO OMOJIOTHH, 1IEJIEHANIPABIEHHOE Pa3BUTHE
BHYTPEHHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE KJIFOYEBBIX IEHHOCTEN U UCTOPUYECKUX TPAAUIINI pa3BUTHUS
OMOJIOTMYECKOT0 3HAHMS], TOTOBHOCTh U CITIOCOOHOCTH 00YUYaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH J1€ATEIbLHOCTH
LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIIMMHU CUCTEME OMOJIOTUYECKOTO 00pa30BaHUs, HAIMYUE SKOJIOTHYECKOTO
IPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUThH LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaAMeTa «bHoIorus» TOCTUraloTCsl B €AMHCTBE yUeOHON U BOCTIUTATEIbHON
NEATEIIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUYECKMMHU U TyXOBHO-
HPABCTBEHHBIMU I[IECHHOCTSIMU, IPUHATHIMU B OOIIIECTBE NMPAaBUIAMHU U HOPMaMU MOBEIEHUS U CIIOCOOCTBYIOT MpoIieccaM



CaMOIIO3HaHUs1, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEN MO3UIUU TUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
3aKOHY Y MPaBOMOPSIKY, UETOBEKY TPY/a U CTapilieMy MOKOJICHHIO, B3AUMHOI'O YBaKEHUS, OEPEKHOTO OTHOIICHUS K
KyJIbTYPHOMY HaCIEIUIO U TPAJAULIUSIM MHOTOHAITMOHAILHOTO Hapoa Poccuiickoit denepaiiu, Ipupoe U OKPYyKaromieH
cpere.

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS yUeOHOTO IpeaMeTa «broaorus» N0mKHBI OTpaXaTh TOTOBHOCTh U
CIOCOOHOCTH 00YYaIOIIMXCSA PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEN MO3ULIUEN TUYHOCTH, CUCTEMOM
[EHHOCTHBIX OPUEHTAIIMN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO 00I1I€CTBA, PACIIMPEHHUE )KU3HEHHOTO OMBITA U OIbITA JIEATEIIBHOCTH B IIPOIIECCE peain3allii OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEILHON JEATEIbHOCTH, B TOM UKCJIC B YACTHU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTD I'PAKAAHCKON MO3UIMU O0YYAIOIIETrOCsl KAK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO
00IeCcTBa;

OCO3HaHUE CBOMX KOHCTUTYI[MOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKECHUE 3aKOHA U ITPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOU JEATENbHOCTH MPH CO3JaHUH YU€OHBIX IPOEKTOB, PEIIEHUH YUEOHBIX U
NO3HAaBaTEJIbHBIX 3314, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPENEsATh COOCTBEHHYIO MO3UIUIO IO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH
ee;

YMEHHE YUUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOCHCTBUS JItOJIEH C pa3HbIMU
yOeXACHUSIMH, KyJIbTYPHBIMU [IEHHOCTSIMU M COLIUAJIBHBIM MOJI0XKEHHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B IMPOLECCE COBMECTHOIO BHIMOIHEHUS yU€OHBIX, TO3HABATEIbHBIX U
UCCJIeI0BATENbCKUX 33/1a4, YBAKUTEIbHOTO OTHOUIEHUSI K MHEHHUIO ONIMIOHEHTOB IIPU 00CY>KJIEHUN CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU €A TEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNCKON IPAKIAHCKON UIEHTUIHOCTH, TATPHUOTHU3MA, YBAKECHHUS K CBOEMY HApO1y, YyBCTBA
OTBETCTBEHHOCTH nepea PoauHon, ropaocT 3a CBOM Kpau, CBOKO PosinHyY, CBOM A3bIK U KYJIbTYPY, OPOILLIOE U HACTOSILEE
MHOTI'OHAIMOHAJIBLHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOIIICHUE K NPUPOJHOMY HACIIECINIO U MaMATHUKAM MPUPOJIbI, JOCTHKEHUSIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;



CIIOCOOHOCTh OLICHUBATh BKJIa[ pOCCPIfICKHX y‘—IéHBIX B CTAHOBJICHHUC U PAa3BUTHC 6I/IOJ'IOFI/II/I, ITIOHMMAaHWsA 3Ha4YCHUA
OMOJIOTUHU B TTO3HAHUH 3aKOHOB IpUupoabl, B )KU3HU YCJIOBCKA U COBPEMCHHOTI'O 06IHCCTB3;
HHCﬁHaH Y6€}K,Z[éHHOCTB, T'OTOBHOCTD K CIIYKCHHIO U 3aIIUTC OTC‘IGCTB&, OTBCTCTBCHHOCTD 34 €TI0 CYI[I)6y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

OCO3HAHHUE TyXOBHBIX LIECHHOCTEW POCCUICKOTO HApO/a;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALMIO U PUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B IIOCTPOEHUE YCTOMUMBOTO OyayIIero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POIUTENAM, CO3IaHUIO0 CEMbH HA OCHOBE OCO3HAHHOT'O IPUHATHS LICHHOCTEN
CEMENHOM )KM3HU B COOTBETCTBUHU C TPAIULIUAMHU HaponoB Poccuu;

4) 3C¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIIOUast 3CTETHKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPY/Ia,
0OIIIeCTBEHHBIX OTHOIIICHMIA;

MOHMMaHHE YMOIMOHAIBLHOTO BO3IEHCTBUS KHUBOM IPUPOIBI M €€ IICHHOCTH;

TOTOBHOCTBH K CAMOBBIPAKEHUIO B Pa3HbIX BUAX HCKYCCTBA, CTPEMIICHUE IPOSBIIATH KAUeCTBAa TBOPUYCCKOM
JUYHOCTH,

5) puznyeckoro BocnuTaHusi, POPMUPOBAHUS KYJIbTYPbI 310POBbSI H YIMOIMOHAJIBLHOT0 0JIATOTIOJTY Y HSI:

MOHUMAaHKE U peali3alys 3J0pOBOro U 0€30MacHOTO 00pa3a KU3HM (30pOBOE MUTAHUE, COOJIOICHUE
TMTHCHUYECKUX MTPaBUJI M HOPM, cOaJTaHCUPOBAHHBIA PEKHUM 3aHATHH U OTIIBIXA, PETYISIpHAs (U3HIecKasi akTUBHOCTB ),
OepeKHOTO, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICHXUYECKOMY 3I0POBBIO;

NOHMMaHUE TICHHOCTH MPaBUJI MHANBUAYATHLHOTO U KOJUIEKTHBHOTO 0€30MMaCHOTO0 IMOBEICHUS B CUTYAITUsX,
YTPOKAFOIINX 3I0POBBIO U )KH3HU JTFOJICH;

OCO3HaHME MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOIECHUS aJTKOT OIS, HAPKOTUKOB, KYpEeHHUS);

6) TPy10BOT0 BOCITUTAHUSI:
TOTOBHOCTbH K TPY.ly, OCO3HAHUE [[CHHOCTU MacTepPCTBa, TPYA0IIO0HE;



TOTOBHOCTh K aKTUBHOMU JIEATEIIbBHOCTH TEXHOJOTUUECKOM U COIIMaIbHOM HANIPaBIEHHOCTH, CIIOCOOHOCTh
WHULIMAPOBATh, MNIAHUPOBATH U CAMOCTOSATEIHHO BBIMOIHATH TAKYIO NEATEIbHOCTD;

MHTEPEC K pa3IMuHbIM chepam npodeccuoHaIbHOM 1eITeTbHOCTH, YMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynyie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbL;

TOTOBHOCTh ¥ CLIOCOOHOCTh K 00pa30BaHUI0 U CaMO0OpPa30BaHUIO HA TIPOTSKEHUU BCEH KU3HH,

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS

AKOJIOTUYECKHU LEJIECO00PA3HOE OTHOIICHHE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE €€
CyILIECTBOBAHUS;

MOBBIILIEHUE YPOBHS 3KOJIOTHYECKOW KYJIbTYphl: IPUOOPETEHHUE ONBITA IJIAHUPOBAHUS TOCTYIIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCHEACTBUN JJIs1 OKPYKAIOIIEW CPEJIbI;

OCO3HaHME ria00aJbHOT0 XapaKTepa SKOJIOTHYECKUX NPOOJIEM U ITyTe X PEIICHHUS;

CIIOCOOHOCTB MCHOJIB30BATh MPUOOpPETAEMBbIE PU N3YUYEHUU OMOJIOTUY 3HAHUS U YMEHUS MPU PEIICHUU POOJIEM,
CBSI3aHHBIX C PALIMOHAIBHBIM NPUPOIOIIOIB30BaHUEM (COOIIOICHNE TPABUII IOBEICHUS B IPUPO/IE, HATIPABICHHBIX HA
COXpaHEHUE PABHOBECHS B SKOCUCTEMAX, OXpaHy BUJIOB, 3KOCUCTEM, Onocdepsl);

AKTUBHOE HEIPUITUE IECUCTBUM, IPUHOCAILINX BPEL OKPYNKAOLIEH IPUPOTHOU Cpelie, YMEHHUE IPOTHO3UPOBATH
HEOJaronpUsITHbIE KOJIOTHYECKHE MOCIEACTBUS NPEANPUHUMAEMbIX AEHUCTBUI U IPEOTBpAIIATh UX;

HaJIMYKE Pa3BUTOrO 3KOJOTMYECKOIO MBIIUIEHHUS, SKOJIOTHYECKON KYJIBTYPBI, ONBITA AESTEIBHOCTH 3KOJIOTUYECKON
HaIIpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MU B [I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMATIbHON MPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM IEATEIBHOCTH KOJIOTMYECKON HAIIPaBIEHHOCTH;

8) HEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIIECTBEHHOM MPAKTUKK, OCHOBAHHOTO Ha JHAJIOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B
HOJHMKY/ITYPHOM MHPE;

COBEPILEHCTBOBAHHUE SI3BIKOBOM M YNTATEIBCKOM KYJIBTYPhI KaK CPEACTBA B3aUMOAECHCTBUS MEKIY JIFOJbMH H
MO3HAHUS MHPAa;

MOHUMaHKe crelr(uKr OMOJIOTMH KaK HayKH, OCO3HAHMS €€ poJid B JOPMHUPOBAHUH PAI[HOHAILHOTO HAYYHOTO
MBIIIUIEHHS, CO3IaHUH [IEJI0CTHOTO TPEACTABICHUs 00 OKpYIKAIOIIeM MUPE KaK O €MHCTBE IPUPO/IbI, YSTOBEKA U
o0111ecTBa, B MO3HAHUK TPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIEHUH MPOOJIEM COXpaHEHHUS IPUPOIHOTO PAaBHOBECHS;



yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU I COBPEMEHHOM ITUBUIIN3ALUN: 00ECIIEUEHH I HOBOTO YPOBHS Pa3BUTHS
MEAMIIMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJIOTUI, CIOCOOHBIX PELIaTh PECYPCHBIE TPOOIEMBI Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MTyTEH BBIXOJa U3 II100ANBbHBIX SKOJIOTMUYECKUX MPOOJIeM U 00ecrieueH sl Iepexoaa K yCTOUUMBOMY
Pa3BUTHIO, PALIMOHAIIBHOMY HCIIOJIb30BAHUIO MPUPOIAHBIX PECYPCOB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MTOJIyY€HUH OMOJOTMUECKUX 3HAaHUH B 1I€JISX MOBBIIIEHUS O0LIEH KYJIbTYphl, ECTECTBEHHO-
HayYHOU IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHON I'PaMOTHOCTH 00Yy4aroIIuXxcsi, opMUpyeMon pu
U3y4E€HUU OMOJIOTHY;

MMOHUMaHUE CYIIHOCTH METOJIOB MTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHIOCOOHOCTH HCIIOIb30BATh
NOJIy4aeMble 3HAHUS JJIs aHAJIU3a U OOBSACHEHHMS SIBJICHUI OKPYXKAIOLIEro MUpa U MPOUCXOIAIIUX B HEM U3MEHEHU,
yYMEHUE JIeNIaTh 000CHOBAHHBIE 3aKJIFOUEHHS HA OCHOBE HAYYHBIX (PAKTOB U UMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO MCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS ISl PEIIEHU TPOOJIEM B PeaIbHBIX
KU3HEHHBIX CUTYalHsX;

OCO3HAaHMUE [IECHHOCTH HAy4YHOU JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIIATH ITPOEKTHYIO M UCCIIEIOBATEIBCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U cCaMOOOPa30BaHMIO, K AKTUBHOMY HOJYyYEHHUIO HOBBIX
3HaHUW 1O OMOJIOTUU B COOTBETCTBHUHU C KMU3HEHHBIMU OTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YIbTAThl OCBOCHHS YUeOHOTro npeaMera «buoorusy BKIYAI0T: 3HAYUMbIE JJIs
dbopMUpOBaHUSI MUPOBO33PECHUS 00YYAIOMINXCS MEXKAUCITUTIIMHAPHBIE (MEXITPEAMETHbIE) O0IIIeHaAYYHbIE TTOHSATHUS,
OTpaXkarollye EI0CTHOCTh HAyYHON KapTHUHBI MUpa U CHEU(PUKY METOAO0B IMO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIeCTBO, YHEPTHUs, ABJIICHUE, TPOLIECC, CUCTEMA, HAYYHBIN (PaKT, MIPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleqoBaHue, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCAIbHbIE yUeOHbIE NeUCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE), oOecnieurBaroie (GopMUpoBaHne (PYHKIIMOHATIbHON
IPaMOTHOCTH M COILIMAJIbHOM KOMITIETEHIIUN 00YyYaronXcs, CHOCOOHOCTh 00YYarOIIMXCsl UCTI0JIb30BaTh OCBOCHHbBIE
MEXIUCUUIUITMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHUSI U YHUBEPCAIbHbIC yUEOHbIE NIEUCTBUS B TIO3HABATEIHLHON U
COLMAJIbHOM ITPAKTHKE.

MeTtanpeameTHbIe pe3yiabTaThl OCBOSHHS MPOTPaMMbl CPETHETO OOIIETO 00pa30BaHuUsl JOKHBI OTPaXKaTh:



OBJaeHne YHUBEPCAJILHBIMYU YYeOHBIMY NMO3HABATEIbHBIMU J€CTBUAMM:

1) 6a30BbIe JIOrHYEeCKHE TeHCTBHUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBAThH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
UCIIOJIb30BaTh TP OCBOCHUHU 3HAHUM MPHUEMBI JJOTUUECKOTO MBIIIUICHUS (aHAIu3a, CHHTE3a, CpaBHEHU,
KJaccudukanyu, 0000IIeHUs ), pACKPBIBaTh CMBIC OMOJIOTHUECKUX TTOHATUN (BBIJEIATh UX XapaKTepHbIE TPU3HAKH,

YCTaHABJIMBATh CBS3H C IPYTUMU TMOHSATHUIMHU );

ONPEAETATH LETU ACATCIBbHOCTH, 3a]1aBasi MapaMeTPhbl U KPUTEPUU UX TOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI
JIESITEIHOCTH C MIOCTABJICHHBIMH 1IEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHUS JIJIs1 00bsICHEHUSI (PAKTOB U SIBIICHUM KMBOM IPUPO/IBI;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTHH ), BBISIBIISATh 3aKOHOMEPHOCTH U
MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIOUCHUS,

MIPUMEHSTh CXEMHO-MOJIEIBHBIE CPEICTBA JJIsI IPEICTABICHUS CYIIIECTBEHHBIX CBSI3€i M OTHOILICHUM B M3y4aeMbIX
OMOJIOTMYECKUX 00BEKTAX, a TAKXKE MPOTUBOPEUUIN PA3HOTO POJa, BHISIBICHHBIX B Pa3IMUHbBIX HH(OPMAIIMOHHBIX
HCTOYHHKAX,

pa3pabarpIBaTh IJIaH PEIICHUS TPOOJIEeMbI ¢ YUéTOM aHAIM3a UMEIOIITUXCSl MaTepUAIbHBIX U HEMaTepUAIbHBIX
pECYpCOB;

BHOCHUTbH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIE/ISIM, OLICHUBATh PUCKHU
TOCJIEJICTBUM NCATSIIBHOCTH,

KOOPJAMHUPOBATH 1 BBITIOIHATH Pa0OTY B YCIOBUIX PEabHOI0, BUPTYATIbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE NeiCTBUS:

BJIa/IETh HABBIKAMHU y4eOHO-HMCCIIEIOBATENbCKON 1 MPOEKTHOM AESITENbHOCTH, HABBIKAMU pa3pelieHus: mpooiem,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METO/IOB [TO3HAHMS;

HCIIOJIB30BATh PA3JIMYHbBIE BU/bI IE€ATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHHUS, €r0 HHTEPIIPETALINH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B yU€OHBIX CUTYAIUsIX, B TOM YHCIIE IPU CO3AaHUU YUYE€OHBIX U COIIMAIbHBIX TPOEKTOB;

IPOBOUTH OMBITHI (JTa0OPAaTOPHBIE FIKCIIEPUMEHTHI) C UCIIOJIb30BAaHUEM aHAJIOTOBOTO JJAOOPAaTOPHOT0 000PyAOBAHUS
U uQpoBoro odopyaoBanus (ueHTp «Touka poctay);
(GopMuUpOBaTh HAYYHBINA THUI MBIIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH, KITIOUEBBIMU MOHATUSMU U METOJAMH;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTENbHOM NEATEIbHOCTH U JKU3HEHHBIX CUTYaIUsX;

BBISABJISATh IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTYyAJIM3UPOBATh 3a7a4y, BBIABUTATh TUIIOTE3Y €€ PELICHUS, HAXOAUTh
apryMEHTHI JUIs 10KA3aTeNbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh IapaMeTpbl U KPUTEPUHU PELICHUS,

AHAJIM3UPOBATH MOJYYEHHBIE B X0OJI€ PELICHUS 3a1a4d Pe3yJIbTaThl, KPUTUUECKU OLIEHUBATH UX JJOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH 1eJICHANPABICHHBIN TOUCK IEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B TPO(ECCHOHATBHYIO CPENY;

YMETh IEPEHOCHUTH 3HAHUS B ITIO3HABATENIBHYIO U MTPAKTUYECKYIO0 00JIACTH KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OPUTrMHAIbHBIE MMOAXObl U PELICHHS], CTABUTH MPOOJIEMbI U 33]1a4H,
JOIYCKAIOIIUE aTbTEPHATUBHBIC PELICHNUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHUPOBATKLCS B PA3IUYHBIX UICTOYHUKAX MH(MOpPMAIUU (TEKCTE Y4eOHOTO MOCOOUs, HAYYHO-TIOMYJISIPHON
JUTEpAType, OMOJIIOTHUECKUX CIIOBAPSIX U CIIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHAIM3UPOBaTh
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABICHUS, KPUTUYECKH OIEHUBATH €€ JOCTOBEPHOCTH U
HEMPOTUBOPEYUBOCTH;

(hopMyIHpPOBaTH 3aMIPOCHI K MPUMEHSTH Pa3JIMYHBIC METOIbI TIPH MIOUCKE U 0TOOpE OHMOoIornyecko HHhOpMaInH,
HEOOXOIMMOM JIJIs1 BBITIOJTHEHUS YICOHBIX 3a/1a4;

IpPUOOPETATh OMBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPIIIEHCTBOBATh
KYJbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BRIOUPATh ONTUMANIbHYIO (POPMY MpeacTaBiIeHUs: OMooTuYecKor nHpopmanuu (cxeMbl, rpadukH,
JMarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KaUE€CTBE CPEICTBA MTPHU paboTe ¢ OMOIOrnyecKo nHpopmalen: MpuMeHsITh
XUMHUYecKue, ((PU3nYecKkrue 1 MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, (OpMYyJibl, aOOpeBHaTypy, HOMEHKIATYPY, UCTI0JIb30BATh
U TIpeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEICTBA HATTISAHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHMSI M 3AIUTHI HH(MOPMAITUHU, HHPOPMAITMOHHOM 0€30MacHOCTH JTUYHOCTH.

OgJajieHne YHHBEPCATbHBIMUA KOMMYHHKATHBHBIMH J1eiiCTBUSIMU:
1) ob1enne:



OCYIIIECTBJISATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aAKTUBHO Y4aCTBOBATH B IMAJIOTE UJIU TUCKYCCHH 10
cyliecTBy o0cyxaaemMoit TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCUTENILHO BHITIOJTHEHUS
npeajiaraeMoi 3a1aun, yYUThIBaTh HHTEPECH U COTIIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB JIUAJIOTA UM IUCKYCCHH );

pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYEHUE COLIMAIIbHBIX 3HAKOB, MTPEANOCHUIOK
BO3HMKHOBEHUSI KOH(DJIUKTHBIX CUTYalIUH, YMETh CMATYATh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIA/ICTh PA3JIMYHBIMHU CIOCOOaMU OOIIECHUS U B3aMMOJICHCTBHUS, IOHUMATh HAMEPEHUS JPYTUX JIIOJIeH, TPOSBIIATh
YBaXUTEJIHHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe PopMyIUPOBATH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIH30BAHUEM S3bIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIMBUAYaJIbHON padOTHI IpH pEIIEHUH OMOIOTHYECKOI
po0s1eMbl, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBHUS MPU PEIICHUN Yy4eOHOI
3a/1a4y;

BbIOMpaTh TEMAaTUKY U METO/IbI COBMECTHBIX JAEUCTBUN € YUYETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH KaX10r0
YJIeHA KOJIUIEKTUBA;

IPUHUMATh LEJIH COBMECTHOM AESATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH IEUCTBUS 1O €€ JOCTHKEHHUIO:
COCTAaBJIATH TUIaH JEHCTBUM, PACTIPEEIATh POJIU C YYETOM MHEHUM YYaCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM
paboTHI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJA U KAXKIOTO yYaCTHUKA KOMaH/bl B OO pe3yabTaT 10 pa3padoTaHHBIM
KPUTEPUSIM;

MpeaiaraTh HOBbIE TPOEKTHI, OLIEHUBATh UJEU C MO3UIUU HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATH MO3UTUBHOE CTPATETUYECKOE TTOBEACHHUE B PA3IMYHBIX CUTYAIUSX, POSIBISATH TBOPUYECTBO U
BOOOpaxeHue, ObITh MHUIIUATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranusanus:

UCII0JIb30BaTh OMOJOTUYECKHUE 3HAHUS JJIs BBISBIICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YY€OHbIX
CUTYaLUX;

BbIOMpATh HA OCHOBE OMOJIOTUYECKMX 3HAHUMN 1IEJIEBbIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JIEUCTBUSAX U MOCTYIKAaX
10 OTHOILIEHHIO K )KUBOU MPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIECTBIISITh MO3HABATEIBHYIO S TEIbHOCTD, BBISBISATH MPOOJIEMbI, CTABUTH U (HOPMYITHPOBATH
CcOOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACITETLHOCTU U )KU3HEHHBIX CUTYAIINAX;



CaMOCTOSITENIbHO COCTABJISATH IJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOIINUXCS PeCypCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTECHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIUYHBIX MPEIOUYTCHUH;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATH (DOPMUPOBAHUIO U MPOSBICHUIO IIIUPOKOMN 3PYAUIIMH B pa3HbIX 00JACTSIX 3HAHUM, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaATEIbHBIN U KYJIbTYPHBIA YPOBEHB.

2) CAaMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEILHON peICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIB30BATh NPUEMBI PEPIIEKCUN ISl OLEHKH CUTYalllu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATDH PEIIEHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIIM3€ PE3yJIbTaTOB ACSATEIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

NPUHUMATH Ce0sl, MOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

IHNPEJIMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3ynbTaTsl ocBoeHUs nporpamMmbl COO no 6uosoruu Ha 6a30BOM YpOBHE BKIHOYAIOT
cnenuduueckue ajs yueoHoro npeamMera «bruonorus» HaydyHble 3HAaHUSI, YMEHHS U CTIOCOObI ACMCTBUI IO OCBOEHUIO,
MHTEPIpPETALAN
U TIpeoOpa30BaHUI0 3HAHUH, BU/IbI ACATEILHOCTH 10 TTOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAaHUM B Pa3INYHbIX
y4eOHBIX CUTYAIUsX, a TAK)KE B peaTbHBIX KU3HEHHBIX CUTYaIIUAX, CBA3aHHBIX ¢ Onosoruei. B mporpamme npenMeTHbIe
pE3yNbTAaThl IPEACTABIICHBI IO TO/1aM O0YUYEHUS.

IIpenmeTHbIe pe3yJIbTATHI OCBOCHUSA Y4eOHOTro npeamera «buosorus» ¢ 10 knacce N0KHBI OTPAXKATH:



c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAYK, B
bopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHS, O BKJIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOIOTHH, GYHKIIMOHATBHOW IPAMOTHOCTH YeJIOBEKA JIJISl pEeIICHUs
YKU3HEHHBIX 337124,

YMEHHUE PACKPHIBATH COACPKaHUE OMOIOTUYECKUX TEPMUHOB U MIOHATUMN: KU3HB, KIETKA, OPraHU3M, METa00JIU3M
(oOMeH BellecTB U MPeBpallleHUe SHEPTUH ), TOMEOCTa3 (CaMOpeTyJIAlMs ), YypOBHEBAsi OpraHU3allus )KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHUE (PEMPOYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

YMEHHE U3JIaraTh OMOJIOTUYECKUE TEOpHUH (KIETOYHAs, XPOMOCOMHAsI, MyTallMOHHAS, IIEHTpaIbHAasl 10TMa
MOJIEKYJIIpHOI1 Ononorun), 3akousl (I'. Mennens, T. Moprauna, H. 1. BaBunoBa) u yuenus (0 LeHTpax MHOI000pas3us u
IPOUCXOXKICHUS KyIbTypHBIX pacTennid H. V. BaBunosa), onpenensTs rpaHUIIb KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJeTh METOIaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HaOIIOICHUE U ONMCAHUE JKUBBIX CUCTEM, MPOIIECCOB
¥ SIBJICHUIA, OpPraHU3aIMsl U IPOBEICHNE OMOJIOTUYECKOTO SKCIIEPUMEHTA, BEIIBI)KEHNE TUIIOTE3bI, BHISIBJICHHE
3aBHCHMOCTH MEXIY UCCIIEyeMbIMU BEIMYUHAME, OOBSICHEHUE TIOTYYCHHBIX PE3yIbTaTOB, UCIIOJIH30BAHHBIX HAYIHBIX
HNOHSATUMN, TEOPUH U 3aKOHOB, YMEHUE JI€JaTh BbIBOIbI HA OCHOBAHMH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYLIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT, OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILIECTB U MPEBPAILEHUsI YHEPTHH B KIIETKE,
(doTocuHTE3a, MJIACTHYECKOT0 ¥ SHEPTETUYECKOr0 0OMEHA, XeMOCUHTE3a, MUT03a, ME03a, OTLJI0IOTBOPEHHS,
Pa3MHOXKEHHU S, UHAUBHUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3);

YMEHHE MIPUMEHSTh MOJIyY€HHbIE 3HAHUS ISl O0bSICHEHHSI OMOJIOTUYECKUX MTPOLIECCOB U SBJICHUH, JIJIsl IPUHATHUS
IPAKTUYECKUX PELICHUH B MOBCEAHEBHOM )KM3HU C LIEIbI0 00ecrieueHus: 6€30MacHOCTH CBOETO 3/J0POBBS U 30POBbsI
OKPY>KAIOIINX JIFOJIeH, COOIOICHNS HOPM TPAMOTHOTO TIOBEJICHUS B OKPY’KaOIIel IPUPOTHON cpesie, TOHNMaHne
HEOOXOMMOCTH UCTIOIB30BaHUS TOCTIKEHUH COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOTHH TSl palliOHATLHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelliaTh JIEMEHTapHbIC TeHETHUECKHE 33a/Ia4l Ha MOHO- M TUTHOPUIHOE CKPEIUBaHUE, CIICTITICHHOE
HACJIEJIOBaHHUE, COCTABIISITH CXEMbl MOHOTHOPUTHOTO CKpEITUBAHUS TS TIPEJICKa3aHUs HACIEeIOBaHUS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHUE BBITIOJHATH TA00OPATOPHBIE M MPAKTHYECKUE pabOThI, COOIIOATh MIpaBuiIa Mpu padboTe ¢ y4eOHBIM U
71a060paTOPHBIM 000PYIOBAHUEM;

YMEHHE MMPOBOJUTH OMBITHI (Ja00OPAaTOPHbIE SKCIIEPUMEHTHI) C UCIIOJIB30BAHUEM aHAIOTOBOTO J1a00PaTOPHOTO
o0opynoBanus U UPpoBoro odopynoBanus (ueHTp «Touka poctay);



YMEHHE KPUTUYECKHU OLIEHUBATh M HHTEPIPETUPOBATH HHPOPMAIUIO OHOJIOTHYECKOTO COJIEPKaHus, BKIIOYAIOITYIO
IICEBJOHAYYHbIE 3HAHUSI U3 PA3JIMYHBIX HCTOUYHUKOB (CpeACTBa MacCOBOM MH(OpMALIUY, HAYYHO-TIONYJISIPHbIE
MaTepuabl), STHYECKUE ACTIEKTHl COBPEMEHHBIX MCCIIEA0BaHUN B OMOIOTMH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHbBIE IMCHbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ast OMOJOrNYeCKy0 HHPOpMALIHIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh NOHIATUWHBIN anmapaT OMOJIOTUH.

IIpeameTHbIe pe3yJIbTAThI OCBOCHHA y4eOHOT0 npeamera «buonorus» ¢ 11 kiacce 10NKHbI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B
(bOopMHpPOBaHNN COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUSI, O BKJIAJI€ POCCUNUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOr0B B pa3BUTHE OMOJIOTUH, PYHKIIMOHAIBHON IPAaMOTHOCTH Y€JIOBEKA JIsl pEIIEHUS
YKU3HEHHBIX 337124,

YMEHHUE PACKPBIBaTh COAEPKAHNE OMOJIOTMYECKUX TEPMUHOB U OHITHI: BU, MOMYJISLMS, T€HO(OH /I, SBOJIOLIHS,
JBIDKYIIWE CUITBI ((haKTOPBI) SBOJIIOIUMHU, TPUCITOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE, SKOJOTHUYECKUE (PaKTOPHI,
HKOCHCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEYLIEHThI, LIENU MUTaHUs, YKOJIOTHYeCcKasi MUpaMua, OMoreoueHos, onocdepa;

YMEHHE u3Jlaratb Ouojoruueckue Teopuu (3BostornonHas teopus Y. JlapBuHa, cHHTETHUECKAs! TEOPUS IBOJIIOLINHN),
3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxojctsa K. M. bapa, uepenoBanust riiaBHbIX HapPaBJICHUHA U Ty TeH
ssomoruu A. H. CeseprioBa, yuenus o ouocdepe B. . BepHajackoro), onpeaenstb rpaHUIbl UX TPUMEHUMOCTH K KUBBIM
cucTeMam;

YMEHHE BJIaJIeTh METOIaMU HAyYHOTO IMO3HAHUS B OMOJIOTMH: HAOJII0I€HNE U ONMCAaHUE KUBBIX CUCTEM, ITPOLIECCOB
U SIBJICHUI, OpraHu3alysl U MpoBeeHNe OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIABMXKEHNE TUIIOTE3bl, BBISIBJICHHE
3aBUCUMOCTH MEX]ly UCCIIEyEMbIMU BEIMUNHAMH, OOBSICHEHHE MOTYYEHHBIX PE3YJIbTATOB, UCIOIb30BAHHBIX HAYYHBIX
MOHATUH, TEOPUI U 3aKOHOB, YMEHHE JIeJIaTh BBIBOIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OMOJIOTMUECKUX 0OBEKTOB: BUIOB, MOIMYJISLIHM,
POYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€O0LIEHO30B U HIKOCUCTEM, OCOOEHHOCTHU MPOIIECCOB: HACIIECTBEHHON
WU3MEHYHUBOCTHU, ECTECTBEHHOT0 0TOOPa, BU1000pa30BaHMSI, MPUCITOCOOJIEHHOCTH OPTaHU3MOB, AICUCTBUS IKOJIOTMUYECKUX
(aKkTOpOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, aHTPONOT€HHBIX U3MEHEHUH B
IKOCHCTEMAaxX CBOEH MECTHOCTH, KPYyTOBOPOTa BEIIECTB M OMOT€OXMMHUYECKUX LIUKIIOB B buochepe;

YMEHHE MPUMEHSTH MOTYYSHHbIE 3HAHUS JJIs1 OOBSICHEHHS] OMOJIOTUYECKUX MTPOLIECCOB U SBJICHUH, 1JIS1 IPUHATHUS
NPAKTHUECKUX PELICHUH B MOBCEAHEBHOM )KM3HU C LIEIbI0 0O0ecrieueHuns: 6€30MacHOCTH CBOETO 3/I0POBBS M 3A0POBbS
OKPY>KAIOIINX JIIO/IeH, COONIOIEHNS HOPM TPAaMOTHOTO TOBEICHUS B OKPY>KaloIllel IPUPOTHON cpesie, MOHUMAaHNe
HEOOXOJMMOCTH UCTIOIb30BAaHUS TOCTIKEHUH COBPEMEHHOM OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOAOIOIB30BAHNUS;



YMEHHE pelIaTh AIeMEeHTapHbIe ONOIOTHYECKUE 33]]a4l, COCTABIISTh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B
AKOcHUCcTeMax (LIeTH TUTaHus ),
YMEHUE BBIMOJHATH Ja00OpaTOPHBIE U MPAKTHYECKUE pabOThl, COOI0ATh MTpaBuiIa Mpu padboTe ¢ y4eOHbIM U
J1a00paTOPHBIM 000PYTI0BaHUEM;
yYMEHUE POBOUTH OMBITHI (JJAO0PATOPHBIE SKCIIEPUMEHTHI) C UCIIOJIB30BAHUEM aHAJIOTOBOTO JJAOOPATOPHOTO
obopynoBanus u nudpororo odbopynoanus (1eHTp «Touka pocray);
yMEHUE KPUTUUECKU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMALIMIO OMOJIOTUYECKOTO COIEPKAHUS, BKIFOUAIOIILYIO
NICEBAOHAYYHbIC 3HAHMSI U3 PA3TUYHBIX HCTOYHUKOB (CpEACTBA MacCOBOM MH(MOpPMALINK, HAYIHO-TIOMY IS PHBIE
MaTepuaibl), pacCMaTpUBaTh TI00aIbHBIC IKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MTO3UIIUIO;
yMEHUE CO37aBaTh COOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE COOOIICHMS], 0000111asi OMOJOTUYECKY0 HHPOPMALIUIO U3
HECKOJIbKMX MCTOYHUKOB, TPAMOTHO HCITIOJIb30BATh MOHITHIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHMe pa3/ieioB U KoauuecTBO 4acoB DJIeKTPOHHbIE
n/n TEM NPOrpamMMbl Bceero Konrpoabnsie | IpakTuyeckne = (H(ppoBbIe)
pPaGoThI paGoThI o0pa3oBaTeJIbHbIE
pecypchbl
1 buonorus kak Hayka 2 0.5 bubmorexa [JOK
https://m.edsoo.ru/7f41c292
2 JKuBbIe CUCTEMBI U UX 1 bu6mmoreka IJOK
OpraHu3aIus https://m.edsoo.ru/7f41¢292
3 XUMHYCCKHAM COCTaB U 8 1 bubmoteka [IOK
CTPOCHHE KIICTKH https://m.edsoo.ru/7f41c292
4 KuznenesarenbHOCTD KICTKH 6 bu6moreka IJOK
https://m.edsoo.ru/7f41c292
5 PasmMHOXeHME U 5 1 bu6mmoreka [JOK
WHIUBHTyaJIbHOE Pa3BUTHE https://m.edsoo.ru/7f41c292
OpPraHU3MOB
6 HacnencrBeHHOCTD M 8 15 bu6mmoreka [JOK
U3MEHYHUBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexius opraHu3MoB. 3 bu6moreka [JOK
OCHOBBI OMOTEXHOJIOIMH https://m.edsoo.ru/7f41¢c292
8 PesepBHOE Bpems 1 bu6moreka [JOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10O 34 0 4
I[TPOIT'PAMME
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11 KJIACC

Nen/m | HaumenoBanme pasaenoB u | KoanmuecTBo yacos JJIEKTPOHHBIE
TE€M NporpamMmmabl Bceero Konrtposbnsbie | IIpakTuueckue (umu¢possie)
paGoThI paGoThI oOpa3oBarejibHbIE
pecypchbl
1 DBOJIIOIIMOHHAS OWOJIOTHS 9 1 butmoreka [JOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE 9 0.5 bubmmoreka [JOK
KU3HU Ha 3eMiie https://m.edsoo.ru/7f41cc74
3 OpraHu3mbl U OKpYysKarolas 5 1 but6moreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 CooOmiecTBa 1 9 but6moreka IJOK
HKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PeszepBHOE Bpemst 2 bubmotexa [[OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O 34 0 2.5
I[TPOTPAMME
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IToypouyHoe miIaHupoOBaHue

10 kaace
Ne | Tema ypoka KosmnuecTrBo yacos | /lara JJIeKTPOHHbBIE HU(PPOBBIE
n/n Bcero | K.p. |Il.p. | u3y4yenusi | o0pa3oBaTe/ibHbIE¢ PeCypPChI
1 buosorus B cucreme Hayk 1 bubmorexa [JOK
https://m.edsoo.ru/7f413368
rudposas JadbopaTopus 1Mo OUOIOTHU
2 OOBEKT u3yueHus: OMOJIOTUn 1 bubmorexa [JOK
https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU
3 Metozpl MO3HAHUSA )KUBOW HPHUPOBI. 1 bubmmorexa [{OK
https://m.edso00.ru/7f413368
nudposas JabopaTopusi 1o OUOIOTUU
4 [Ipaktrnueckas padora Ne 1 «Mcnonb3zoBanue | 1 0.5 bubmorexa [JOK
Pa3IMYHBIX METOJIOB IPU U3yUCHUU https://m.edsoo.ru/7f413368
OMOJIOTMYECKUX OOBEKTOBY nudposas JadbopaTopusi Mo OUOIOTUU
5 buonornueckne cuctemsbl, IPOLECCH U X 1 bubmmoreka [JOK
U3YYCHHE https://m.edsoo.ru/7f413368
nudposas JabopaTopus Mo OUOIOTHU
6 B3auMocBs3b cTpoenus u (GyHKIINH B 1 bubmmoreka [JOK
OHMOJIOTHYECKHUX CHCTEMax https://m.edsoo.ru/7f413368
nudposas JabopaTopus Mo OUOIOTHU
7 MonekynsipHbIil ypOBEHb: 00111ast 1 bubmmoreka [JOK
XapaKTEPUCTHKA https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH
8 XUMHU4YECKUil cocTaB KiaeTku. Boga u 1 bu6morexa IJOK
MUHEPAIBHBIC COJIH https://m.edsoo.ru/7f413368
nudposas JabopaTopus 1o OUOIOTHU
9 buonoaumepsl 1 bu6moreka [JOK

https://m.edso0.ru/7f413368
nudposas JadbopaTopus Mo OUOIOTHU
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10 | benku. CoctaB u CTpyKTypa O€IKOB bubmnorexa [JOK
https://m.edsoo.ru/7f413368
rudposas 1abopaTopusi Mo OMOJIOTHI

11 | CtpoeHue aMUHOKHCIIOT bubmorexa [JOK
https://m.edsoo.ru/7f413368
rudposas JabopaTopus 1Mo OUOIOTHN

12 | benku. ®ynkuun 0eIKOB bubmmorexa [{OK
https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU

13 | ®epmeHTh — OUOIOTHYECKUE bubmmorexa [{OK

KaTaJIN3aTOPHI. https://m.edsoo.ru/7f413368
nudponas sabopatopusi 1o OUOJIOTUH

14 | JlabopaTtopHas padota Ne 1 «3yuenue 0.5 bubmorexa [JOK

KaTaJIMTUYECKON aKTUBHOCTU ()epMEHTOB (Ha https://m.edsoo.ru/7f413368
npuMepe aMuUJIa3bl WIIA KaTajaasbl)» nudponas gabopatopusi 1o OUOJOTUH

15 | YrueBogsl, ux ctpoeHue u GyHKIUU bubmmoreka [JOK
https://m.edso00.ru/7f413368
nudposas JabopaTopus Mo OUOIOTUU

16 | Jlunuapl, uX cTpoeHUe U PYHKITUU bubmmoreka [JOK
https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH

17 | Hykneunosbie kuciaotel. ATD bubnmoreka [{IOK
https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJIOTUH

18 | Ucropwust u METOIBI U3yUEHUS KICTKH. bu6mmoreka [{OK

31
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Kierounas reopus

https://m.edsoo0.ru/7f413368
udposas JabopaTopus 1Mo OUOIOTHU

19 | Knerounas teopust bubmorexa [JOK
https://m.edsoo0.ru/7f413368
udposas JabopaTopus 1Mo OUOIOTHU

20 | Kietka xak nesocTHas JKuBas CUCTEMa bu6mmoreka [JOK
https://m.edso00.ru/7f413368
udposas JadbopaTopusi o OUOIOTUU

21 | CtpoeHue syKapruOTUYECKON KIIETKH. bubmmoreka [JOK
https://m.edso00.ru/7f413368
nudponas gaboparopusi o OUOJIOTUH

22 | JlJabopatopHas pabota Ne 2 «3yuenue 0.5 bubmoteka [JOK

CTPOCHUS KIIETOK PACTCHUH, JKUBOTHBIX, https://m.edsoo.ru/7f413368
rpu0OOB U OaKTEepHil MO MUKPOCKOIIOM Ha uudposas JadopaTopusi Mo OUOIOTUU
TOTOBBIX MHUKpOIIpEnapaTax U uX OMUCaHUE)

23 | OOMeH BemecTB WM METab0IN3M bubmoreka [JOK
https://m.edso00.ru/7f413368
udposas JabopaTopus Mo OUOIOTUU

24 | DHepreTuyecKuil 0OOMEH B KJIETKE bubmmoreka [JOK
https://m.edso0.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH

25 | Knerounoe npixanue. I mnkonms bu6morexa IJOK
https://m.edso0.ru/7f413368
nrdponas naboparopusi 1o OUOJIOTUH

26 | Tumbl KJIETOYHOIO MUTAHMS. XEMOCUHTE3 bu6mmoreka [JOK
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https://m.edsoo0.ru/7f413368
rudposas 1abopaTopus o OMOIOTHH

27 | ®orocunres. CBeToBas (aza bubmnorexa [JOK
https://m.edsoo0.ru/7f413368
udposas JabopaTopus 1Mo OUOIOTHU

28 | ®orocunTte3. TeMHoBas ¢aza bubmmoreka [{JOK
https://m.edso00.ru/7f413368
udposas JadbopaTopusi o OUOIOTUU

29 | XKXu3zHeHHBbIN UK KJIETKU. [{eeHne KIeTKy. bubmoreka [JOK

Amuro3 https://m.edso00.ru/7f413368
nudponas gadboparopusi Mo OUOJIOTHH

30 | Muros. bu6mmoreka [JOK
https://m.edso0.ru/7f413368
nudponas naboparopusi 1o OUOJOTUH

31 | Muro3 kak ocHOBa 0€CIOJI0r0 Pa3MHOKEHUS bubmmoreka [JOK

¥ pOCTa MHOTOKJICTOYHBIX https://m.edsoo.ru/7f413368
nudposas JabopaTopus o OUOIOTHU

32 | JlJabopatopHnas pabota Ne 3 «HabGmronenue 0.5 bubmmoreka [JOK

MHUTO3a B KJICTKaX KOHYHMKA KOpEIIKa JIyKa Ha https://m.edsoo.ru/7f413368
TOTOBBIX MUKpOIIpEnapaTax» nudposas JadbopaTopusi Mo OUOIOTUU
33 | buocunTe3 Genka. Peakius MaTpuaHOTO bubmmoreka [JOK
CHHTE3a https://m.edso0.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH
34 | Tpancnsusa — OuocuHTE3 OenKa bubmmoreka [JOK

https://m.edso0.ru/7f413368
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mudposas JabopaTopus 1Mo OUOIOTHU

35 | [Ipaktrueckas pabota Ne 2 «Pemenue 1 bu6mmorexa [JOK
[IUTOT€HETHYECKUX 3a1a9» https://m.edsoo.ru/7f413368
mudposas JabopaTopus 1Mo OUOIOTHU
36 | Hexserounbie (hOpMBbI )KM3HH — BUPYCHI bubmmoreka [{OK
https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU
37 | ®opMbl pa3MHOKEHUSI OPTaHU3MOB bubmmorexa [{OK
https://m.edso00.ru/7f413368
nudpoBas JabopaTopus Mo OUOIOTUU
38 | Metios | bu6mmoreka [JOK
https://m.edsoo.ru/7f413368
nudponas naboparopusi 1o OUOJOTUH
39 | Meiios 1l bub6mmoreka [JOK
https://m.edso00.ru/7f413368
nudposas JabopaTopusi Mo OUOIOTUU
40 | IlpakTuueckas pabota Ne 3 «Pemenue 3aga4 1 bubmmoreka [JOK
1o TeMe «MHUTO03 ¥ MeHO03» https://m.edsoo.ru/7f413368
udposas JabopaTopusi o OUOIOTUU
41 | I'amerorene3. OOpa3oBaHue U pa3BUTHE bubnmoreka [{IOK
MOJIOBBIX KJIETOK. https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH
42 | OmnogotBopenue. Jlaboparopnas padota No 0.5 bubnmoreka [{IOK

4 «3ydyeHue CTpOCHMS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOTNPENapaTax»

https://m.edsoo.ru/7f413368

nudposas JabopaTopus 1o OUOIOTHU
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43

NHuBuayabHOE pa3sBUTHE OPraHU3MOB

bubmoteka IIOK
https://m.edsoo.ru/7f413368
udposas 1abopaTopus o OUOIOTHI

44

O6o06mmaromee noBropeHue: «Kierounsrit
YPOBEHb OPTaHU3AIU

bubmoteka IIOK
https://m.edsoo.ru/7f413368
rudposas JabopaTopus 1Mo OUOIOTHN

45

['eneTtnka — HayKa 0 HACJICACTBCHHOCTH U
N3MCHYHUBOCTHU

bu6mmoreka IJOK
https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU

46

3aKOHOMCpHOCTI/I HACJICAOBAHUA IIPU3HAKOB.

MoHornbpuiHOEe CKpelBaHue

bu6mmoreka IJOK
https://m.edsoo.ru/7f413368
nudponas sabopatopusi 1o OUOJIOTUH

47

Henonnoe nomunupoBanue. ['enotun u
(deHoTUI. AHAIM3HUPYIOIIEE CKPEIIUBAHNE

bubmoteka [IOK
https://m.edsoo.ru/7f413368
nudponas gaboparopusi 1o OHUOJIOTHI

48

JluruOpugHoe cKpeluBanue. 3aKoH
HE3aBUCUMOTO HACJIeIOBAHUS MPU3HAKOB

bu6mmoreka IJOK
https://m.edso0.ru/7f413368
nudposas JabopaTopus Mo OUOIOTUU

49 |IIpaktuueckas pabota Ne 4 «Pemrenue 1 bu6moreka [JOK
TEHETUYECKUX 3a7au» https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH
50 | CueruieHHOE HacIeA0BaHUE MTPU3HAKOB. 0.5 bu6morexa IJOK

JlaGoparopHas padota Ne 5 «M3yuenue
pe3yJbTaTOB MOHOTUOPHUIHOTO U
JTUTUOPUIHOTO CKPEUTMBAHUS Y APO30(PUIIBI

https://m.edso0.ru/7f413368
nrdponas maboparopusi 1o OUOJIOTUH
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HAa FOTOBBIX MUKPOIPENApATAX)»

o1

['eneruka nosa. HacnemoBanue npu3Hakos,

CHCIIVNICHHBIX C II0JIOM

bubmoteka IIOK
https://m.edsoo.ru/7f413368
mudposas JabopaTopus 1Mo OUOIOTHU

52

[Ipaktuueckas pabora Ne 5 «Pemenue
F€HETUYECKUX 3a7a4»

bubmmoreka [JOK

https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU

53

MN3MEHUYUBOCTS. HCH&CHGI[CTBGHH&H
N3MCHYHMBOCTD.

bu6mmoreka IJOK

https://m.edso00.ru/7f413368
nudpoBas JabopaTopus Mo OUOIOTUU

54

JlaboparopHas padota Ne 6. 3yuenue
MOAM(PUKALMOHHON U3MEHYUBOCTH,
MOCTPOEHUE BapUALIMOHHOTO Psa U
BAPHUALMOHHON KPUBOW

bubmoteka [IOK
https://m.edsoo.ru/7f413368
urdponas mabopatopusi 1o OUOIOTUH

55

HaCJ'IeI[CTBeHHaﬁ HU3MCHYMBOCTB.

bu6mmoreka [JOK

https://m.edso00.ru/7f413368
nudposas JabopaTopus o OUOIOTHU

56

JlaGoparopnas pa6ota Ne 7. « AHanu3
MyTaIuHi y Ap030(HIbl Ha TOTOBBIX
MUKpOTpenapaTax»

bu6mmoreka [JOK
https://m.edso0.ru/7f413368

nudponas naboparopusi 1o OUOJOTUH

57

[Ipaktuueckas padora Ne 6 «Pemenue
TCHETUYECKUX 3a/1a4»

bu6moreka IJOK
https://m.edsoo.ru/7f413368
nrdponas 1abopatopusi o OHOJIOTHI

58

['emeTnka uyer0BEKA

bu6moreka IJOK
https://m.edso0.ru/7f413368

36
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mudposas JabopaTopus 1Mo OUOIOTHU

59

[Tpaktrnueckas pabora Ne 7 «Pemenue
TEHETUYECKUX 3a7a4»

bubmoteka IIOK
https://m.edsoo.ru/7f413368
mudposas JabopaTopus 1Mo OUOIOTHU

60

O06o00mieHue 1o Teme «HaciencTBeHHOCTE U
HW3MEHYUBOCTh OPTaHU3MOBY

bubmmoreka [JOK
https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU

61

CGHGKI_[I/IH KaK HayKa U IIponeccc

bu6mmoreka IJOK
https://m.edso00.ru/7f413368
nudpoBas JabopaTopus Mo OUOIOTUU

62

L{eHTphl NPOUCXOKICHUSA KYJIbTYPHBIX
pacTeHuit

bubmoteka [IOK
https://m.edsoo.ru/7f413368
nudponas naboparopusi 1o OUOJOTUH

63

MeTtonbl U TOCTHXKEHUS CEJIEKIIUUA PACTEHUI
U )KUBOTHBIX

bu6moreka IJOK
https://m.edso0.ru/7f413368
nudposas JabopaTopusi Mo OUOIOTUU

64

Cenekuys MUKpOOPTaHU3MOB

bu6mmoreka [JOK
https://m.edso0.ru/7f413368
udposas JabopaTopusi o OUOIOTUU

65

buotexHonmorus Kak oTpaciib MPOU3BOACTBA

bu6moreka IJOK
https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH

66

[TepcriekTHBBI OMOTEXHOJIOTHI

bu6morexa IJOK
https://m.edsoo.ru/7f413368

nudposas JabopaTopus 1o OUOIOTHU
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67 | OGoObmmaroIIee MOBTOPECHHE 1 bubmoteka [JOK
https://m.edsoo.ru/7f413368
rudposas JabopaTopus 1Mo OUOIOTHU

68 | OGoOmaroIIee MOBTOPECHHE 1 bubmoteka [JOK
https://m.edsoo.ru/7f413368
rudpoBas 1adbopaTopust 1Mo OUOIOTHH

OBUHIEE KOJIMYECTBO YACOB 110 68 105
IMPOT'PAMME '

11 kaace

Ne | Tema ypoka KosnuecTrBo yacoB | /lara JJIeKTpPOHHBIE HU(PPOBbIE

n/n Bcero | K.p. |ILp. | u3dy4yeHus | o0pa3oBaTesbHbIC PECYPChI

1 [TorynsInoHHO-BUI0BOM YPOBEHB: 00IIIas 1 bu6mmoreka [JOK

XapaKTepUCTHKA. BUIBI ¥ oMy Isiun https://m.edsoo.ru/7f413368
nudponas naboparopusi 1o OUOJOTUH

2 DBOIIOLMS U METOABI €€ U3yUECHUS 1 bu6morexa IJOK
https://m.edso0.ru/7f413368
nudponas sabopatopusi 1o OUOJIOTUH

3 Hcropus pa3BuTus npeacTaBieHuit 00 1 bu6moreka [JOK

HBOJIOLNU https://m.edso0.ru/7f413368
nudposas JabopaTopus 1o OUOIOTHU

4 OcHoBHbIe nonoxeHus: reopuun Y.lapsuna 1 bubmmotexa [JOK
https://m.edso0.ru/7f413368
nrdponas naboparopusi 1o OUOJIOTUH
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Bupn, ero kpurepuu.

bubmoteka IIOK
https://m.edsoo.ru/7f413368
rudposas JabopaTopus 1Mo OUOIOTHU

6 Mukpo3BoJIIOIUs bu6mmorexa [JOK
https://m.edsoo.ru/7f413368
rudposas 1adbopaTopust o OUOIOTHI

7 [Tonynsiuus Kak 3JieMEeHTapHasi €IMHULIA BUAA 0.5 bubmmorexa [{OK

u 3Bomonu. Jlaboparopras padota Ne 1 https://m.edsoo.ru/7f413368
«CpaBHeHHE BUJIOB IO MOP(HOJIOTHIECKOMY udpoBas JadbopaTopus o OUOJIOTHU
KPUTEPHUIO»

8 JIBrKy1ye cuiibl (3eMeHTapHbIe (PaKTOPhI) bubmorexa [JOK

3BOJIOLIH https://m.edsoo.ru/7f413368
nudponas gaboparopusi o OUOJIOTUH

9 EcrectBenHbIl 0TOOP Kak (HaKTOP IBOJIOIUU bubmoreka [JOK
https://m.edsoo.ru/7f413368
nudposas JabopaTopus Mo OUOIOTUU

10 | ®opmbl eCTECTBEHHOTO OTOODA. bubmmoreka [JOK

W3onupyromire MeXaHHu3MbI https://m.edsoo.ru/7f413368
nudposas JabopaTopus Mo OUOIOTHU

11 | 'eneTnyecKuil COCTAB MOMYJIALIMH. bubmmoreka [{IOK

W3menenwus reHo(oH 1 TOMYJISIIHNA https://m.edsoo.ru/7f413368
nrdponas maboparopusi 1o OUOJOTUH

12 | MuKposBOIIOIHS U MAKPOIBOJIIOLIHS bubnmoreka [{IOK

https://m.edsoo.ru/7f413368

nrdponas maboparopusi 1o OUOJOTUH
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13

PesynbTaThl 3BONIOIMN: IPUCTIOCOOICHHOCTD
OpPraHU3MOB U BUJI000pa30OBaHueE.
JlabopatopHas pabota Ne 2 «Onmcanue
MPUCIIOCOOJICHHOCTH OPTaHN3Ma U €€
OTHOCHUTEIIFHOTO XapaKTepay

0.5

bubmoteka IIOK
https://m.edsoo.ru/7f413368
rudpoBas JadbopaTopust 1Mo OUOIOTHU

14

Hanpasnenus u mytu Makpo3BOJIIOLUN

bubmoteka IIOK
https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU

15

HeoGpaTumMocTs 3BOIOIIMHN

bu6mmoreka IJOK
https://m.edso00.ru/7f413368
nudpoBas JabopaTopus Mo OUOIOTUU

16

Buonoruyeckuii mporpecc u OMOJIOrMYECKUiA
perpecc

bubmoteka [IOK
https://m.edsoo.ru/7f413368
nudponas naboparopusi 1o OUOJOTUH

17

CoxpaHeHre MHOTooOpa3usi BUJ0B, Kak
OCHOBAa YCTOMYMBOTO pa3BUTHs Ouochepsl.

bu6moreka IJOK
https://m.edso0.ru/7f413368
nudposas JabopaTopus Mo OUOIOTHU

18

O6o0m1aroiee NTOBTOPEHNUE TEMBI
«IBOITIOLIMOHHAS OMOTIOTHU»

bu6mmoreka [JOK

https://m.edso00.ru/7f413368
nudposas JabopaTopus Mo OUOIOTHU

19

Hctopus xkn3Hu Ha 3eMIIE U METOBI €€
W3Yy4YECHHUS

bu6morexa IJOK
https://m.edsoo.ru/7f413368

nrdponas naboparopusi 1o OUOJOTUH

20

['munoTe3bl MPOUCXOKACHUS JKU3HUA HA 3eMJIe

bu6morexa IJOK
https://m.edsoo.ru/7f413368

40



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

mudposas JabopaTopus 1Mo OUOIOTHU

21

PazBuTHe XU3HU Ha 3eMiie 1O 3paM U
nepuoiaM

bubmoteka IIOK
https://m.edsoo.ru/7f413368
mudposas JabopaTopus 1Mo OUOIOTHU

22

OBodonus ouochepsl

bubmmoreka [JOK
https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU

23

OCHOBHBI€E 3TaIbl BOJIOLNHN PACTUTEIBHOTO
1 ’KUBOTHOTO Mupa. [IpakTuueckas pabora No
I «I3ydyeHune ucKonaemMbIX OCTaTKOB
PACTEHMI M )KUBOTHBIX B KOJUICKITHSIX)

0.5

bu6mmoreka IJOK
https://m.edso00.ru/7f413368
nudpoBas JadbopaTopusi 1o OUOIOTUU

24

[IprunHBI BEIMUpaHUs BUIOB

bubmoteka [IOK
https://m.edsoo.ru/7f413368
nudponas naboparopusi 1o OUOJOTUH

25

CoBpemeHHas cucTeMa OpraHM4eCcKOro MUpa

bu6mmoreka [JOK
https://m.edso00.ru/7f413368

nudposas JabopaTopus o OUOIOTHU

26

CucreMaTuka pacTeHUN

bu6mmoreka [JOK
https://m.edso0.ru/7f413368

nudponas naboparopusi 1o OUOJOTUH

27

CucremMaTuka »KUBOTHBIX

bu6moreka IJOK
https://m.edsoo.ru/7f413368

nrdponas naboparopusi 1o OUOJIOTUH

28

DBOJIIOIMSA YeTI0OBEKa (aHTPOIIOTeHE3)

bu6moreka IJOK
https://m.edso0.ru/7f413368

41
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mudposas JabopaTopus 1Mo OUOIOTHU

29

JIBroxymue cuitbl ((hakTophl) aHTPOTIOTEHE3A

bubmoteka IIOK
https://m.edsoo.ru/7f413368
mudposas JabopaTopus 1Mo OUOIOTHU

30

OcCHOBHBIC CTaIuH 5BOJIIOINHMH YCJIOBCKaA

bubmmoreka [JOK

https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU

31

J[peBHue roau

bu6mmoreka IJOK

https://m.edso00.ru/7f413368
nudpoBas JabopaTopus o OUOIOTUU

32

JIpeBHenmue moau. [lepBeie cOBpeMEHHBIE
ITFO U

bubmoteka [IOK
https://m.edsoo.ru/7f413368

nudponas naboparopusi 1o OUOJOTUH

33 | YenmoBeueckue pachl U IPUPOTHBIC bubmmoreka [JOK
aJlanTalyy YeJIoBeKa https://m.edsoo.ru/7f413368
nudposas JabopaTopusi Mo OUOIOTUU
34 | O6o00menue mo reme «Bo3HuKHOBEHHE U bu6moreka [JOK
pa3BHUTHE )KU3HU HA 3eMIIC) https://m.edsoo.ru/7f413368
udposas JabopaTopusi o OUOIOTUU
35 | Dkomorus Kak HaykKa bubmoreka [JOK
https://m.edso0.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH
36 | Cpena obuTaHus OPraHU3MOB bubmmoreka [JOK

https://m.edsoo.ru/7f413368

nudposas JabopaTopus 1o OUOIOTHU
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37

Dkojorudeckue (pakTopsl U UX BIUSHHUE HA
OpTraHU3MBI.

bubmoteka IIOK
https://m.edsoo.ru/7f413368

udposas 1adbopaTopus o OMOJIOTHI

38

AbGunoTtndeckue (HakTOpHI.

bubmoteka IIOK
https://m.edsoo.ru/7f413368

rudposas JabopaTopus 1Mo OUOIOTHN

39

JlabopaTtopHas pabora Ne 3.
«Mopdonoruaeckue 0cCOOEHHOCTH PacTEHUHN
13 Pa3HBIX MECT OOUTAHUS».

bu6mmoreka IJOK
https://m.edsoo.ru/7f413368

udposas JabopaTopus o OUOIOTUU

40

JlaGoparopHas padota Ne 4. «BnusHue cBera
Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa»

bu6mmoreka [JOK
https://m.edsoo.ru/7f413368

nudponas sabopatopusi 1o OUOJIOTUH

41

buotnueckue GakTopbl

bubmoteka [IOK
https://m.edsoo.ru/7f413368
nudponas gabopatopusi 1o OUOJOTUH

42

Tonep AHTHOCTDB M aJallTanus

bu6mmoreka IJOK
https://m.edso0.ru/7f413368

nudposas JabopaTopus Mo OUOIOTUU

43

Buibl B3aMMOOTHOIIICHU OPTaHU3MOB B
YKOCHUCTEME. DKOJIOruuecKas HuIIa

bu6mmoreka [JOK
https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH

44

DKOJIOTUYECKUE XAPAKTEPUCTUKHI
MOMYJISILIUU.

bu6morexa IJOK
https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH

45

[Tpaxtuueckas pabora Ne 2 «Ilogcuér

bu6mmoreka [JOK
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IUIOTHOCTH MOMYJISIANA PAa3HbIX BUIOB
pacTeHui»

https://m.edsoo0.ru/7f413368
udposas JabopaTopus 1Mo OUOIOTHU

46 | OOoO0maroIIee MOBTOPEHUE TEMBI bubmoteka [JOK
«Opranu3Msbl U OKPYXKArOIIast Cpear https://m.edsoo.ru/7f413368
udposas JabopaTopus 1Mo OUOIOTHU
47 | CoobriecTBa OpraHM3MOB — OHOIIEHO3 bu6mmoreka [JOK
https://m.edso0.ru/7f413368
udposas JadbopaTopusi o OUOIOTUU
48 | DKOJOruYeCKre CUCTEMBI (IKOCUCTEMBI) bubmmoreka [JOK
https://m.edso0.ru/7f413368
nudponas gadboparopusi Mo OHUOJIOTHI
49 | OcHOBHBIE ITIOKA3ATEIIH YKOCUCTEMEL. bub6auoreka [IOK
https://m.edso0.ru/7f413368
nudponas naboparopusi 1o OUOJOTUH
50 | Oxonoruueckue nupamuasl. CBoiicTBa bubmmoreka [JOK
HKOCUCTEM. https://m.edso0.ru/7f413368
nudposas JabopaTopus o OUOIOTHU
51 | Dkosoruveckasi CyKIeccus. bubmmoreka [JOK
https://m.edso0.ru/7f413368
nudponas naboparopusi 1o OUOJOTUH
52 | IIumieBbie CBA3U B IKOCHCTEME bu6moreka IJOK
https://m.edso0.ru/7f413368
nrdponas naboparopusi 1o OUOJIOTUH
53 | Xumuuuectro. [Tapazutuzm bu6moreka IJOK

https://m.edso0.ru/7f413368
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mudposas JabopaTopus 1Mo OUOIOTHU

54 | KOHKypeHTHBIE B3aMOICHUCTBUS bu6mmorexa [JOK
https://m.edsoo.ru/7f413368
mudposas JabopaTopus 1Mo OUOIOTHU

55 | KpyroBopor BeliecTB U IpeBpalieHue bubmmoreka [{OK

OHCPI'UU B 9KOCUCTCMC

https://m.edso00.ru/7f413368
udposas JabopaTopus o OUOIOTUU

56

[Ipaktuueckas pabora Ne 3 «CocrapneHue
CXEM Iepeaadyu SHEPTUU U BEIIECTBY

bu6mmoreka IJOK
https://m.edso00.ru/7f413368
nudpoBas JabopaTopus Mo OUOIOTUU

S7

[IpuponHbIE SKOCUCTEMBI

bubmoteka [IOK
https://m.edsoo.ru/7f413368
nudponas gadboparopusi Mo OUOJIOTHI

58

AHTpOHOFCHHBIG 9KOCHCTCMBI

bu6moreka IJOK
https://m.edso0.ru/7f413368
nudposas JabopaTopusi Mo OUOIOTUU

59

buocdepa — rinodanpHas 3KocucTeMa 3eMiu

bu6mmoreka [JOK
https://m.edso0.ru/7f413368
udposas JabopaTopusi o OUOIOTUU

60

Jlaboparopnas padota Ne 5 «CpaBHeHue
€CTECTBEHHBIX U NCKYCCTBEHHBIX SKOCHCTEM»

bu6moreka IJOK
https://m.edsoo.ru/7f413368
nrdponas naboparopusi 1o OUOJOTUH

61

3aKOHOMEPHOCTH CYIIECTBOBAaHUSI OMOCheph

bu6morexa IJOK
https://m.edso0.ru/7f413368
nudposas JabopaTopus 1o OUOIOTHU
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62 | Yuenue B. U. Bepuaackoro o 6uocdepe 1 bubmoteka [JOK
https://m.edsoo.ru/7f413368
rudposas JabopaTopus 1Mo OUOIOTHU

63 | KpyroBoport BemectB B Onochepe 1 bubmoteka [JOK
https://m.edsoo.ru/7f413368
rudposas JabopaTopus 1Mo OUOIOTHN

64 | YenoseuecTBo B 6uochepe 3emiu 1 bubmmorexa [{OK
https://m.edso0.ru/7f413368
udposas JabopaTopus o OUOIOTUU

65 | CocymiecTBoBaHHE IPUPOILI U YelloBeuecTBa | 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f413368
nudponas sabopatopusi 1o OUOJIOTUH

66 | OGoOmaroIIee MOBTOPCHUE TEMBI 1 bubmoteka [JOK

«Co0011ecTBa U 3KOJOTHICCKUE CHCTEMBI» https://m.edsoo.ru/7f413368
nudponas gabopatopusi 1o OUOJOTUH

67 | O6oOmmaroIiee TOBTOPEHHUE 3a KypC 1 bubmoreka [JOK
https://m.edso0.ru/7f413368
nudposas 1adbopaTopusi Mo OUOJIOTHU

68 | O6oOmaroIee MTOBTOPEHHUE 32 KypC 1 bu6moreka [JOK
https://m.edso0.ru/7f413368

OBHIEE KOJIMYECTBO YACOB I1O 68 6,5

INPOI'PAMME
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