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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke nmporpaMmsbl o OUOJIOTUU TEOPETUUECKYIO OCHOBY JUIsl OIIPEIeNICHUs
MOJIXOJI0B K (POPMHUPOBAHHIO COAepk aHHs yueOHOro mpenMera «buonorusn» cocTaBuiIH:
koHuenrtyanbHsle nonoxeHuss DPIOC COO o B3auMOOOYCIOBIEHHOCTH — IIEJIEH,
CoJIepKaHusl, pe3yIbTaTOB 00y4eHUs U TPeOOBaHUI K YPOBHIO MMOATOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOIIMX IENSIX U MPUHIINIAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI CpeJiHero odIiero oopasoanus B Poccuiickoit depepannu, a TakxKe MOJI0KEHUS
0 crneuuduke OHWONOruM, €€ 3HAYEHUW B IO3HAHMM >KUBOW IMPUPOJBI M OOECreYEeHHUU
CYLLIECTBOBAHMS 4YeJloBeYeCKOoro oomectBa. CorgacHO Ha3BAHHBIM  IOJOKEHUSAM,
orpe/ereHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Ipu peanuzanuu pabouyeit mporpamMmsbl 1Mo OUOJIOTUU TaK)KE YYTEHBI LeNId U 3aJla4u
BOCIIUTATEIBHOM MpOrpamMMBbl IKObL, ABJsttoneics yacteio OOIT OOO mKomsbl.

[Iporpamma mo Ouosioruu Aa€T MOpeAcCTaBICHUWE O MeNsX, o0 oOiiel crpareruu
oOy4eHMs, BOCHUTAHUS W Pa3BUTHs OOYYAIOMIMXCA CpPEACTBAMU YYEOHOro MpeaMmera
«buonorusy», omnpenenser o00s3aTENbHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacnpeziesieHue 1o paszeiaM U TeMaM, PeKOMEHIYEMYIO MOCIIEeI0BAaTEIbHOCTh U3yUEHUS
y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JTOTHKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJarommnXCs.

B mporpamme mo OHOJOTHMHM TakXe YUYWUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MIPEIMETHBIM pe3yJsibTaTaM 00y4deHus: B (GOpMUpOBAHUH
OCHOBHBIX  BHUJIOB  y4y€OHO-TIO3HABATEJIIbHON  JAEATENbHOCTH/YYEOHBIX  JEHCTBUI
00y4aromuXxcsi M0 OCBOCHUIO COAEPKAHUSI OMOJIOTHYECKOT0 00Opa30BaHusI.

B nporpamme no 6uoniorun (10—11 kmaccel, 0a30BbIi ypOBEHb) peaIM30BaH MPUHLIUIL
NPEEMCTBEHHOCTH B HW3Y4Y€HMM OHOJIOrMM, Onarojgaps 4yemMy B HEMl NpocMaTpUBaeTCs
HAIpaBJICHHOCTh Ha pa3BUTUE 3HAHUN, CBA3AHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-
HAyYHOTO MHPOBO33PEHMSI, LEHHOCTHBIX OpPUEHTAIMH JIMYHOCTH, HKOJIOTUYECKOTO
MBIIUICHUS, TPEACTAaBICHUA O 3J0POBOM 00pa3e >KU3HU M OEpEeKHBIM OTHOUIEHUEM K
OKpyKaroled nmpupojaHon cpene. [loatomy Hapsiay ¢ u3ydeHUeM OOIIEOUOIOTUUECKUX
TEOpUH, a TAK)Ke 3HAHUHN O CTPOSHUH KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX
IPOTEKAIOIMX B HHUX IIPOLECCOB B MporpaMMe IO OWOJIOTUH YNEJIEHO BHHUMaHUE
MCIIOJIb30BaHUIO MOTYYCHHBIX 3HAHUH B TIOBCETHEBHOM JKU3HU TSl PEUICHUS TIPUKIIATHBIX
3a/a4, B TOM 4YHCIIe: TPO(PHUIAKTUKNA HACJIEICTBEHHBIX 3a00JIEBAHMI YEIOBEKa, MEIUKO-
T€HETUYECKOr0 KOHCYJbTUPOBAHUSA, OOOCHOBAaHUSA 3KOJOTUYECKH I1eJIeco00pa3HOro
MOBEACHUSI B OKPYXAKOLIEW NPUPOAHOM Cpelne, aHalin3a BIUSAHUA XO3AMCTBEHHOM
JESITeIbHOCTH YEeJIOBEKa Ha COCTOSHHUE TMPUPOJHBIX W HMCKYCCTBEHHBIX OSKOCHUCTEM.
VYcunenue BHUMaHUS K NPUKIAAHONW HANpPaBJICHHOCTU yueOHoro npeamera «buomorus»
MPOJAUKTOBAHO HEOOXOJUMOCTBIO OOECIEUCHHS] YCIOBUW IS pEIICHUs OJIHOW U3
aKTyaJbHBIX 3aJa4 LIKOJIBHOTO OMOJIOrHMYecKOro oOpa3oBaHMs, KOTOpas IMperoJaraet
(dbopMupoBaHUE Y 00YHarOIIMXCs CIIOCOOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHPA.

buonorus Ha ypoBHE cpeiHEro 00111ero o0pa3oBaHusl 3aHUMAET BaxkHOoe MecTo. OHa
oOecrnieunBaet GopMUpOBaHKE Y O0yUaIOIIMXCS MPEACTABICHUI 0 HAyYHON KapTUHE MUDPA,



pacmupsieT 1 0000IaeT 3HaHUA O KMBOW MIpUpone, €€ OTIMYUTEIbHBIX MPHU3HAKAX —
YPOBHEBOW OpraHU3alliy U 3BOJIOLUHH, CO3MAET YCIOBHS JUISA: MO3HAHUS 3aKOHOB KUBOM
npupoabl, (popmMupoBaHus (QYHKIIMOHAIBHON TI'PAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
0e3omacHOro 00pasza >KHU3HHU, SKOJOTMYECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOIICHUS K
KUBOU MPUPOJE U YETIOBEKY.

bonpiioe 3HaueHue OMOJIOrMS MMEET TAaKXKE JUIsl PEIICHHsS BOCHUTATENbHBIX U
pa3BHUBAIOIIMX 3a7a4 CpPEAHEro o0Iero o0pa3oBaHUs, COLMATM3AIUN O0YYaIOUTUXCA.
N3yuyenue Ouosiornu oOecreynBaeT YCIOBHUS ISl (DOPMUPOBAHMS WHTEUICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(POPMALIMOHHBIX HABBIKOB, ACTETUYECKOM  KYJIbTYPHI,
CIOCOOCTBYET HMHTErpaly OWOJIOTMYECKUX 3HAHWM C MPEACTaBICHUSMU M3 JAPYTHX
y4eOHBIX PEIMETOB, B YACTHOCTH, PU3UKU, XUMHUH U Teorpaduu. HazBaHHbIe MOI0XKEHUS
0 MpeHa3HauYeHUH y4eOHOTo peameTa « bruonaorus» cocTaBuiIn OCHOBY ISl ONIpeIeICHHS
NOJIX0JI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €r0o COJAEp>KaHUs, IPEICTABICHHOTO B
porpaMMe o OMOJIOTHH.

Ot16op coxaepxkanusi ydyeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH € MO3MUIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C KOTOPBIM
oOy4aromuecs: JOJMKHbI OCBOUThH 3HAHUS U YMEHHUS, 3HaYUMBbIe 1J1s1 (popMupoBaHus oO1ei
KYJbTYpPBI, ONPEACISAIONINE aIEKBATHOE [TOBECHUE YEIOBEKA B OKPYIKAIOIIEH IPUPOIHON
cpelne, BOCTpeOOBAaHHbIE B MIOBCETHEBHOM JKU3HU U MPaKTU4ECKOU JesrenbHocTu. Ocoboe
MECTO B JTOW CHCTEME 3HAHUM 3aHUMAIOT DJIEMEHTBI COACP/KAHUS, KOTOPBIE CIIyXkKaT
OCHOBOHM 11 (pOpMHpPOBAHUSI TMPEJCTABICHUNH O COBPEMEHHOW €CTECTBEHHO-HAYyYHOMU
KapTHHE MUpPA U IIEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHHU3allUU
OMoI0rNYecKoro oopazoBaHusl.

CTpyKTypUpOBaHUE COJAEpKaHMs y4eOHOro Marepuasia B IporpaMmme Mo OUOJOruu
OCYILIECTBIICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTJIMYUTEIIbHBIX
OCOOEHHOCTSIX KUBOM TNPHUPOABI, O €€ YPOBHEBOM OpraHu3aldd W HBOJIOIUU. B
COOTBETCTBUM C 3TUM B CTPYKType YydeOHoro mnpeamera «buonorus» BblIeneHbl
CIeAyIIINEe coaepKaTelabHble JuUHUU: «buonorus kak Hayka. MeToasl Hay4yHOTO
no3HaHus», «Kierka kak Ouosornueckas cucremayn, «OpraHu3Mm Kak OHOJOTrMYECcKas
cucteMa», «CuctemMa M MHOrooOpasue OpPraHMYecKOro MHpay, «IBOJNIOLUS KUBOU
IPUPOABDY, « IKOCUCTEMBI U IIPUCYIIAE UM 3aKOHOMEPHOCTHY.

[enb u3yuyenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIaJICHUE
O0OyYarOIIMMUCS 3HAHUSMHU O CTPYKTYPHO-(OYHKIIMOHATBLHON OpraHU3alliy KUBBIX CUCTEM
pPa3HOTO paHra U NPHOOPETeHHE YMEHUN HCIOIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX
JEeUCTBUI B OTHOLIEHUH OOBEKTOB >KUBOW MPHUPOJBI U PEHICHUS PA3TUYHBIX KU3HEHHBIX
mpo0em.

JlocTikeHne Lenu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
oOecrieuynBaeTcs pelieHueM CIeIyoIMX 3a1au:

OCBOCHHME O0YYaIOIIUMHCS CUCTEMBblI 3HAHUI O OMOJIOTMYECKHX TEOPUSX, YUEHUSX,
3aKOHAx, 3aKOHOMEPHOCTSX, THUIOTE3ax, NpaBWIax, CIYKallUX OCHOBOW s
(dbopMHUpOBaHUS TIPEACTABICHUNA O ECTECTBEHHO-HAYyYHOW KapTHHE MHpa, O METOaax
HAy4YHOTO TO3HaHUs, CTPOCHUH, MHOTOOOpa3Uu U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO



YPOBHSI OpTaHM3AIlMU, BBINAIOIIMXCA OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAHUSX B
OMOJIOTHY;

dbopmHpoBaHre y 00yUdaroIMXCcs MO3HABATEIbHBIX, UHTEIUIEKTYyJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW B Mpoliecce aHaldu3a JaHHBIX O IMYTSAX Pa3BUTUS B OMOJIOTMM HAyYHBIX
B3IJISI7I0B, UJIEH Y TTOJIXO/IOB K M3YUEHHUIO KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;

CTaHOBJICHHE Yy OOydJaromuxcsi O0mIiel KyJabTyphl, (HYHKIIMOHATFHOW TIPaMOTHOCTH,
pa3BUTHE YMECHHI OOBSICHATH U OIICHUBATH SBJICHUS OKPY>KAIOIIETO MUPA YKHBOU MPUPO/IBI
Ha OCHOBAHWMM 3HAHUU U OIBITA, MOJYYEHHBIX MTPU U3YUCHUH OUOJIOTHH;

dbopmupoBaHre y 00yUaroImUXCsi YMEHUN WILTIOCTPUPOBAThH 3HAUCHUE OMOTOTHYECKUX
3HAHWI B MIPAKTUYECKOMN NEITEIHHOCTH YEJIOBEKAa, Pa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHIA U arpoOHOTEXHOIOTHH;

BOCITUTaHNE YOSKJIEHHOCTH B BOSMOYKHOCTH TTO3HAHUS YE€JIOBEKOM >KHBOU TIPHPOJIHI,
HEOOXOIUMOCTH OEpeKHOr0 OTHOIICHUS K HeH, COOJIOJIEHHUS ITHUYECKUX HOPM MpHU
MIPOBEICHUH OMOJIOTMYECKUX UCCIIEOBaHUI;

OCO3HAaHWE IICHHOCTH OWOJOTWYECKMX 3HAHWA JUIS  TIOBBIIICHUS  YPOBHS
AKOJIOTHYCCKOM KYJIBTYPHI, 1711 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B MTOBCETHEBHOM KU3HHU JIJIS1 OLICHKU
MOCJIEJICTBUM CBOEH JESATEIBLHOCTH MO OTHOIICHHUIO K OKPY>KaIOIEeH cpejie, COOCTBEHHOMY
3JI0pOBbIO, 00OCHOBAHUE U COOIIOJICHUE MEP MPOPUITAKTUKH 3a00JIEBaHUN.

B cucreme cpeagnero o6miero oOpazoBanus «buosorus», nydaemas Ha 0a30BOM
YpOBHE, SIBJISETCS 00s13aTEILHBIM YU4€OHBIM TIPEIMETOM, BXOJISIIIAM B COCTaB MPEAMETHOM
obnactu «EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jist m3ydeHus: Ouosiormu Ha 0a30BOM YpOBHE CpEIHEro OOLIEro o0pa3oBaHUs
otBOoAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac
B HEJIEIIIO).



COILEP KXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C O0IIECTBEHHBIMU, TEXHUYECKUMHU U IPYTUMU
€CTECTBEHHBIMU HayKamH, (pusiocoduelt, STUKON, 3CTETUKOM U mpaBoM. Poiib Guonoruu B
(dhopMHUpOBaHUM COBPEMEHHON HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTHYECKUX HayK.

Mertoapl TIO3HAHUS JKUBOW TIPUPOJLI (HAOTIOJEHUE, SKCIEPUMEHT, OIHMCAHUE,
U3MepeHue, Kiaccudukanus, MoIeTMpOBaHe, CTATUCTUYECKAst 00pabOTKa JTaHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. Hapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHue pa3IMUHBIX METOJOB MPHU U3yYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JXuBble cuctembl (OMOCHCTEMBI) KaK MPEAMET U3y4eHHs OMoaorun. OTandue KUBbIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OuocucTeM U HUX pazHOOOpaszue. YPOBHM OpraHu3alud OWOCUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MMOMYJISIMOHHO-BUIOBOW,
HKOCUCTEMHBIN (OMOTeOLEeHOTUYECKUI ), ONOC(hEPHBI.

JemoHcTpanuun:

Tabnuubl u cxembl: « OCHOBHBIE TIPU3HAKHU KU3HW», « YPOBHU OPTaHHU3AIUU KUBOU
MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHYECKH  COCTaB  KJIETKHM. XUMHUYECKHE DJIEMEHTBI:  MAKpPOAJIEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMU BOABI 1 MUHEpAIbHBIX BELIECTB B KieTKe. [loanep:kaHre 0CMOTHYECKOTO
OaytaHca.

benku. CoctaB u crpoeHne O€NKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnmble W 3aMEHHMBbIE AMUHOKHCIOTBL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W UYETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIMU OEIKOB.

depMeHTHI — Ouojoruueckue katanu3atopbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyoctpatHas crneuuduunocts. Kodepmentsl. Burtamubbl. OTinuus (QEpMEHTOB OT
HEOPraHUYECKHUX KaTalu3aToOpOB.

VYrieBoapl: MoOHOcaxapuiabl (TIOKO3a, pubo3a W Je30KCHpr003a), JHUCcaxXapuabl
(caxapo3a, J1JakTO3a) M MoJIMcaxapuasl (Kpaxmal, TJIMKOTeH, 1eJTi0II03a). buonornyeckue
(yHKLIHMH YTIIEBOJOB.



Jlununel: Tpurauuepusl, Gochomunuabl, crepouasl. I'uapodunbHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢hyHkun unuaoB. CpaBHEHUE yTIEBOAOB, OCIKOB U JIMIHIOB
KAaK UICTOYHUKOB DHEPTUH.

Hykneunossie kucinotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucnoT. Ctpoenne u ¢ynkuun JJHK. Crpoenune u pynknuun PHK. Bunsr PHK. ATO:
CTpoeHHEe U QYHKIIUH.

[utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOJICUCTBUS HIIEU U
(hakTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Knerka kak 1menoctHass kuBas cuctema. OOIIue MPU3HAKK KIETOK: 3aMKHYyTas
HapykHasg MemOpana, mosiekyiabl JIHK kak reHeTmueckuil ammapaT, CUCTEMa CHHTE3a
oenka.

Tunmbl KIETOK: SyKapHOTHYEcKas M MpokapuoThueckas. OcoOEHHOCTH CTPOSHUS
npokapuotudeckoil kiuetku. Kinerounas creHka Oaktepuil. CTpoeHHE 3YKapHOTUYECKON
kJeTki. OCHOBHBIE OTIIMYUS PACTUTEIILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAsI CTEHKA, TIMKOKAJIUKC, UX (QYHKIIUH.
[Ina3marnueckas memOpaHa, €€ cBoiicTBa M (PyHKuuU. Llutomnazma U €€ OpraHoupbI.
OnnomemOpannbie opraHounabl  kietku: OIIC, ammapar [onbIKu, JIU30COMBI.
[TonyaBTOHOMHBIE OPTraHOWIBI KJIETKH: MHUTOXOHAPHWH, IUacTuiabl. IIpoucxoxneHue
MUTOXOHIpUM U mactu. Bunbl mnactua. HemeMOpaHHbie OpraHou bl KIETKH: PUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPUOIM, PECHUYKU, KXTyTUKH. DYHKIUU OPraHOMJOB KIIETKH.
Bxirouenus.

SAnpo — perynsTopHblii 1HeHTp KieTku. CTpoeHue sapa: sjepHas 000J0YKa,
KapHoIUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, [Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel: «PacripeniesieHue XHUMHUYECKUX DJIEMEHTOB B HEXHUBOU MPUPOIELY,
«Pacnpenenenue XMMHUYECKUX 3JIEMEHTOB B )KMBOI MPUPOJIE».

Ta6nuiet u cxemsl: «Ilepuoauyeckas TabnuIa XUMUYECKUX dJIEMEHTOBY, «CTpoeHue
MOJICKYJIbI BONbI», «buocuuTe3 Oenkay, «CTpoeHne MOJeKysbl Oenkay, «CTpoeHue
dbepmenTay, «HykmennoBsie kucnotel. JJHK», «Ctpoenne Monekyiasr ATDy», «CtpoeHue
AYKapUOTUYECKOW KIIETKN», «CTpoeHue >KUBOTHOM KIETKW», «CTpOoeHHE pacTUTEIbHON
KIETKN», «CTpOEHHE TPOKAPUOTHYECKON KIEeTKW», «CTpoeHHEe sApa  KIETKN»,
«YTaeBoably», «JInmuaby.

O6opynoBaHue: CBETOBON MHUKPOCKOII, 000pY0BaHUE JIJIsl MPOBEACHUS HAOIOICHUH,
U3MEPEHUN, DKCIEPUMEHTOB, MHUKPOIpPENapaTbl  PACTUTENbHBIX, JKUBOTHBIX U
OaKkTepUaJIbHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 1. «M3yueHune kaTaauTHIeCKON akTUBHOCTH (DEPMEHTOB (Ha
MIPUMEPE aMHJIa3bl WIIM KaTalasbl)y.

Jlabopatopnas padota Ne 2. «3ydeHune cTpoeHHs KJIETOK PACTCHHM, KUBOTHBIX U
OakTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u uX OMUCAHUE.



Tema 4. ’KusHeneATeIbHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTaboau3M. AccuMmisanms (TJIaCTHYECKUH OOMEH) U
JUCCUMUIISAIUS (FHEPreTUUECKU 0OMEH) — IBE€ CTOPOHBI €IMHOTO Ipoliecca MeTadoIu3Ma.
Ponb 3aKkOHOB coXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboIM3Ma.

Tunbr oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Posib hepMeHTOB B 0OMeHe
BEIIECTB U MPEBPAIIECHUN SHEPTUU B KIIETKE.

®otocunTe3. CBetoBas M TeMHOBas (¢a3bl (orocwHTe3a. Peaknum ¢orocuHTE3A.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHue (HOTOCUHTE3a MJIsl )KM3HU Ha 3emiie. BiusiHue
yCIIOBUM cCpellbl Ha (POTOCHHTE3 W CIOCOOBI TMOBBIIMICHUS €ro MPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTCHHUIA.

XemocuHTe3. XeMOCHHTE3UPYIOIIHE OaKTeprn. 3HaUYCHUE XEMOCHHTE3a JIsl )KIH3HHA Ha
3emute.

OHepreTuueckuii oOMEH B KieTKe. PacuiensieHue BEIIeCTB, BBIIEIECHUE U
aKKyMYJUpPOBAHHE HSHEPrUU B KIETKE. ITalbl SHEPreTUYecKoro oOMeHa. [mukomnus.
bpoxenne wu ero Buapl. KHCIOPOZHOE OKHUCIEHME, WM KJIETOYHOE JIBIXaHUE.
OxucnurensHoe GpocopunupoBanue. IPGHEKTUBHOCTb IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuunoro cuHte3a. ['enernueckass undopmanusa u JJHK. Peanuzanus
reHeTH4eCcKor nHpopMaluu B kiieTke. ['eHeTnueckuit Ko u ero cBorcTBa. TpaHCKpUIIIIUS
— marpuunblii cuHTe3 PHK. Tpancmsamus — OuocuHTe3 Oenka. DTambl TPaHCISAIUU.
KoaupoBanue amuHokuciot. Posb pubocoM B OnocuHTe3€ OelKa.

Heknerounsle ¢gopmbl xu3Hu — Bupycbl. HMcropus oTkpeitus BupycoB (. U.
NBanoBckuit). OCOOEHHOCTU CTPOCHUS U JKU3HEHHOTO IMKJIAa BUPYcoB. bakrepuodaru.
bone3nu pacreHuii, JKHUBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMbIE BHUpycamMu. Bupyc
uMmyHoaepuuta yenoBeka (BY) — Bo3Oyautens CIIM/a. O6patHas TpaHCKpUIILMS,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUMH.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. Tumupsizes.

Tabmumet m  cxembl: «Tumbl naTaHus», «MeTtabomu3m», «MHUTOXOHIPHUNY,
«JHepreTuyeckuit  obmen», «Ximopomiacty, «®Dotocunted», «Crtpoenue JIHK»,
«CtpoeHue u (PyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «l'€HeTHUYeCKHil Koy,
«Bupyco», «bakrepuodarn», «Crpoenne wu sxku3HeHHbIM 1ukin Bupyca CIIM/la,
6akrepuodaray, «Permxkarus JJTHK.

O6GopynoBanue: Moaenu-ammukamun  «Yasoeane JIHK u  tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii UKII, WU KU3HEHHBIN UK KieTku. MaTepdaza nu muto3s. Ilporeccsr,
npoTtekatoue B uutepdase. Permukamms — peakmus marpuyaHoro cuate3a JIHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBIH Ha0Op — KapuoTuil. JIUIJIOWAHBI W  TalJIOWIHBINA
XPOMOCOMHBIE Ha0Ophl. XpomaTuabl. [lUTONIOrMYeCKHEe OCHOBBI PA3MHOXKECHHUS U
VHIUBUIYAJIBHOTO PAa3BUTHUSI OPraHU3MOB.

Henenue knetkn — muto3. Crtaguu mMuto3a. IIpoiecchl, MPpOUCXOaAIINEe HA PAa3HBIX
CTaJIUsIX MUTO3a. bUOJIOrnYeCcKnii CMBICIT MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.



@dopMBI pa3sMHOXXEHHS OPTaHU3MOB: Oecroyioe W TMojoBoe. Buapl Oecmosoro
pa3MHOXXEHUsS:  JeJI€HUE  HaJBOE, [OYKOBAHHE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMpPOBaHHUE
OpPraHU3MOB, €0 3HAYEHHUE JIJISI CEJEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiios. Cranuu meiio3a. [Iponecchl, mpoucxoasiiue Ha cTaausix Meiosa. [loBenenue
XpomMocoM B merno3e. Kpoccunrosep. buosiornueckunii CMBICT U 3HAYEHHE MEHO03a.

['ameTtorenes — mporecc 00pa3oBaHUsS TMOJIOBBIX KJIETOK y KUBOTHBIX. I[lonoBbie
JKeJe3bl: CEeMEHHUKU M suyHUKH. OOpa3oBaHME U PAa3BUTHE TOJOBBIX KJIETOK — TaMmeT
(cnmepmaro3ou, SIUIIEKIETKA) — crepMaTorene3 W oBoreHe3. OCOOEHHOCTH CTPOCHUS
SUIEKIIETOK U ciepmaTo3ouoB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOPHUOHATIBLHOE Pa3BUTHE (IMOPHUOTEHE3).
Otarbl SMOPUOHATIFHOTO Pa3BUTHS Y TTO3BOHOUHBIX JKMBOTHBIX: APOOJICHHUE, TacTPYJIALIMS,
opraHorene3. IlocTamMOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS:
psMOe, HENpsIMOE (JIMYMHOYHOE). BiausiHue cpeapl Ha pa3BUTUE OPraHu3MoOB, (aKTOPBI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuid. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JlemoHcTpanuu:

Tabmuupr u  cxeMbl: «®Dopmbl  pa3MHOXKEHUST  OpraHU3MOB»,  «JIBoWHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX PACTEHUI», «BerertaTMBHOE pPa3MHOKEHUE PACTCHUN,
«/lenenue xnetku Oaktepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBIY,
«Kinerounslii Uk, «Pemmmkamusa JTHK», «Mutosy, «Meios3y, «lIpsamoe u Hempsamoe
pa3BuTHE», «l'aMeTOreHe3 y MIECKONUTAKIIUX W YelIoBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

O6opynoBaHue: MHKPOCKOTI, MUKpOTpenapaThl «CrnepMaTo30uibl
MJIEKOMUTAIOIIETO», «SIHIIEKIeTKa MIEKOMUTAIOMIET0», «KapnoknHe3 B KJIETKaX KOpelKa
JIyKa», MarHuTHas Mojenb-anrukanusa «Jlenenne knerkw», moxenb JIHK, monenb
MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «Habmro1eHre MuTO3a B KJIETKaX KOHYMKA KOpeIKa JTyKa
Ha FOTOBBIX MUKPOIpEapaTaxy.

JlaGoparopHas pabora Ne 4. «V3ydueHue CTpPOCHHS TMOJIOBBIX KJICTOK Ha TOTOBBIX
MHUKpoTpenapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Vcrtopus pasButusi reHeTUKU. Ponp muronorun u
AMOPHOJIOTUN B CTAHOBIIEHWW T€HETHUKH. BKIam pocCHiCKUX W 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETHKU. MeTOJbl TEHETUKH (THOPHUIOJIOTMYECKUM, ITMTOTCHETUUYECKUN,
MOJIEKYJISIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'e€HETHYECKHMe TOoHATUs. [eHeTnueckas
CHUMBOJIUKA, UCTIOJIb3yeMasl B CX€Max CKpellUBaHUH.

3aKOHOMEpPHOCTH HACJIEIOBaHUs MPU3HAKOB, YycTaHOBIEHHble [. Mennenem.
MonorubpumHoe CkpemuBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO TOKOJICHHUS.



[IpaBuiio noMUHHMpPOBaHUS. 3aKOH paCLICIUICHUS] NPU3HAKOB. [ MMOTE3a YMCTOTHI Tamer.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JluruOpuaHOe CKpeliuBaHue. 3aKOH HE3aBHCHUMOIO HACJIEIOBAaHUS IPU3HAKOB.
[{utoreneTnuyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpCIIMBAHUA.  AHaIU3UPYIOIICE
cKpenuBaHue. VCronap30BaHUE AHAIM3HPYIONIETO CKPEIIMBAHUA JUISI  ONpPEACICHUS
TeHOTHITa OCOOM.

CuerieHHoe HacienoBaHue mnpusHakoB. Pab6ora T. Moprana mo cuemnjaeHHOMY
HacJieIoBaHuIO TeHoB. HapyliieHue crenieHns TeHOB B pe3yIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHAas TE€OPHs HACIIEICTBEHHOCTH. | €HeTUYEeCKHUE KapTHhl.

I'enetuka mosa. XpoMOCOMHOE ONpeAeNieHHE Tojia. AYTOCOMBI M IOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHbIE U TeTeporaMeTHbIe OpraHu3Mbl. HacienoBanne npu3HAKOB,
CLUEIUICHHBIX C TTOJIOM.

N3MeHnunBOCTh. BUJIbI MI3MEHYMBOCTHU: HEHACJIEACTBEHHAs] U HACJEICTBeHHasA. Posb
Cpelbl B HEHACJIECJACTBEHHOM W3MEHUMBOCTU. XapaKTEPUCTUKA MOIUMUKAITMOHHON
M3MEHYMBOCTH. BapnallMoOHHBIN psAl M BapualMoHHas KpuBas. HopMa peakuuu npusHaka.
KonnyecTBeHHBIE W KayeCTBEHHbIE NPU3HAKM HU WX HopMa peakuun. CBoMCTBa
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH.

HacnenactBennas, WM  TEHOTUINIMYECKas, W3MEHUMBOCTh. KomOMHaTHBHas
M3MEHYMBOCTh. Mei0o3 U MOJOBOM MpollecC — OCHOBA KOMOWHATUBHOW HM3MEHYMBOCTH.
MytanonHass u3MeHUYMBOCTh. Kraccudukauuss MyTaluili: T€HHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa M mpuunHbl MyTauuid. MyTareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
psA0B B HacueacTBeHHOM n3meHunBocty H. M. BaBuioga.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapunorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKM YEJIOBEKA!
TE€HEAJOTUUECKUM, OJIM3HELOBBINA, ITUTOTCHETUYECKUM, OMOXMMUYECKUHN, MOJIEKYJISIPHO-
reHetTnyeckuii. COBpEMEHHOE OMPEAECICHUE T'€HOTHUIIA: TTOJIJHOTEHOMHOE CEKBEHUPOBAHUE,
TCHOTUIIMPOBaHUE, B TOM urciie ¢ moMoibto [111P-ananu3a. Hacnencreennbie 3a0o0eBaHus
YeJloBeKa: TeHHble O00ye3HU, OO0JIE3HM C HACIEACTBEHHON MPeapacroioKeHHOCTHIO,
XpOMOCOMHBbIE€ 0oJie3HU. ComMaThueckue M reHepaTuBHbie MyTaluu. CTBOJIOBBIE KIIETKHU.
[IpuHnmner  370poBOro oOpasza KU3HM, JMATHOCTUKH, MPOPUIAKTUKA U JICUCHHS
reHeTH4eckux  Oone3Hedd.  MeauKo-TeHeTUYeCcKoe  KOHCYJIBTHUpPOBaHWE. 3HAUYCHUE
MEJUIIMHCKOW TEHETHUKU B TMPEAOTBPALICHUU W JICUEHWH TEHETHYECKUX 3a00JeBaHUMN
YEJIOBEKa.

JdeMoHcTpanuu:

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

Tabmuubr U cxembl: «MOHOTHOPUIHOE CKpENIMBAHWE M €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH pAaCIICIUICHUS M €r0 IUTONCHETHYECKas OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpumaHoe ckpemmBaHue», «lluTomorudyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBanusa», «Meno3», «B3aumonencTeue aielibHbIX T'eHOBY, « eHeTnueckue KapThl
pacTeHH, )KUBOTHBIX U YeJIOBEKay, «I '€HeTHKa 1oiay, «3aKOHOMEPHOCTH HacleI0BaHus,
CLUEIUIEHHOIO C MOJOM», «KapruOTHUIIbl 4eloBeKa U KUBOTHBIX», «BUIBI N3MEHUYMBOCTHY,



«MoaudukannoHHast U3MEHYUBOCTHY», «HacnenoBanue pesyc-haxkropay, «I eneTuka rpymnn
KpoBu», «MyTanmoHHass U3MEHYUBOCTD.

ObopynoBanue: Mojenu-anmInKanuu «MoHoruopuiHoe ckpemrBanuey, «Hemnonnoe
JOMUHUPOBaHUEY, «Jlurndbpuanoe ckpemuBanuey, «Ilepekpéct XxpoMocom», MUKPOCKOIT U
Mukpornpenapar «Jlpo3zoduia» (Hopma, MyTauuu (GOpMBI KPBLIBEB U OKPACKH TENa),
repOapuii «I'opox MOCEBHONY.

JlaGopaTopHble U IpaKTUYeCKUE padoThbI:

JlaGoparopHass pabora Ne 5. «M3yueHue pe3yapbTaTOB MOHOTHMOPHIHOTO U
JAUTUOPUTHOTO CKpEIIMBAHUS Y ApO30(HIIbI Ha TOTOBBIX MUKpPOIIpENapaTax».

Jlaboparopnass pabora Ne 6. «/3yyeHue MoaudUKAIMOHHOW W3MEHUUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW.

JlabopatopHas pabota Ne 7. «AHamu3 MyTauuid y Apo30(Hibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[IpakTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknupst Kak HayKa M IpoLecc. 3apOXKIAECHUE CEIEKIUU U ToMeCTUKanus. Yuenue H.
. BaBuiioBa 0 LEHTpax MPOUCXOKACHHUSI U MHOTOOOpa3usl KyJIbTYPHBIX pacTeHui. L{eHTpbl
IIPOUCXO0XKICHHS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METONbI CeleKIMU. MaccoBblii W HMHIMBUIYaJbHBIA OTOOPHI B
CEJIEKIINHU PaCTEHUH U )KUBOTHBIX. OLIEHKA 3KCTEphepa. bIM3KOPOICTBEHHOE CKPELIMBAHUE
— uHOpuauHr. Yncras nunud. CkpeliuBaHue YMCThIX JUHUH. ['eTeposuc, nuinu rudpuaHas
cwia. HepoactBeHHoe ckpemuBanue — ayrOpuauur. OtganéHHas ruOpuausanus U eé
ycnexu. MIcKyCcCTBEHHBIN MyTareHes3 M IOJIy4eHUe MOIUIUIONI0B. JJOCTHKEHUS CEeIEKIUU
PaCTEHH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHomOrMs Kak oTpaciib MPOU3BOJACTBA. ['€HHas MHXKeHepus. DTanbl CO30aHUsA
pexoMOuHanTHOM JIHK 1 TpancrenHsix opranu3moB. Kierounas nunxxenepus. Kierounsie
KYJIbTYPBI. MukpokIIOHanbHOE pa3MHOXXEHUE pPacTeHUM. KnonupoBanne
BBICOKONIPOAYKTUBHBIX CEIBCKOXO035IICTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHAE U STUIECKUE
npobsembl. 'MO — reneTnuecku MOAUPUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toprpetsr: H. Y. Basuiios, Y. B. Muuypun, I'. /1. Kapneuenko, M. ®@. l1BaHoB.

Tabmumps! 1 cxembl: kapTa «L{eHTpbI MPOUCXOXKICHUSI 1 MHOTOOOpa3usl KyJIbTYPHBIX
pactennit», «llopoabl HOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX PACTEHUI»,
«Otnanéunas rubpuauzamus», «Padotel akagemuka M. ®@. MBanoBay, «llonummonausy,
«OO0bekThl  OuoTexHonorum»,  «Kiierounble  KyapTypbl W KIOHUPOBAHHUEY,
«KoHcTpynpoBaHue 1 IepeHoC T€HOB, XPOMOCOMY.

ObopynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAOB JUKUX (POPM U KyJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpakTHYECKHE PadOThI:

Okckypceusi « OCHOBHBIE METOJIbI M IOCTHXKEHUSI CEJIEKIIMU PACTEHUH U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIA Yy4YacTOK, B
TEIUIMYHOE XO035HCTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KIIACC

Tema 1. DBoJIOLIMOHHAA OHOJIOTHA.

[Tpennockuiku BO3SHUKHOBEHUS 3BOJIIOIIMOHHON TEOPUH. JBOJIOLIMOHHASL TEOPUS U €€
MecTo B Ouosiorud. BnusHue 3BOJIONMOHHON TEOpUM HA Pa3BUTHUE OMOJOTHUU U JAPYTUX
HayK.

CBugerensctBa 3BoMONUU. [[aleOHTONOTHYECKUE: TTOCIEN0BATEIbHOCTD MOSBICHUS
BUJIOB B TMAJICOHTOJIOTMYECKON JIETOMUCH, MepexojiHbie ¢opMbl. buoreorpaduueckue:
CXOJCTBO U pasznuune (ayH u prop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U Pa3Inyusl SMOPUOHOB Pa3HbIX BUAOB I03BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKHUE: TOMOJIOTHYHbBIC, aHAJIOTUYHbIE, PYAUMEHTAPHBIC OPTaHbL,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHYECKHE: CXOACTBO MEXAaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IMyTEH Yy BCEX OPTaHU3MOB.

OpomonnonHas teopust Y. J[apBuna. [Ipeanocbuiky BO3HUKHOBEHMS JAapBUHHU3MA.
JIBMKyIIMe CHUJbl 3BOJIOUMHM BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE NPH
OTPaHUYEHHOCTH PECYpPCOB, HEOIpeneaEHHAss U3MEHUUBOCTh, O0pb0a 3a CyIleCTBOBAaHUE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUA U SBOJIOLIHMH.

JIBrxymre cuibl ((hakTopsl) IBOJIIOIMN BUAOB B IPUPOJe. MyTallMOHHBIN MpoLiecC U
KOMOMHATHBHAsE U3MEHYMBOCTh. [lomynsiiiioHHBIE BOJHBI U Jpeid reHoB. Mzomsuus u
MUTPALHSL.

EcTtecTBeHHBIN 0TOOp — HanpaBisomuUi GpakTop 3BoOHUU. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOaeHHOCT,  OpraHM3MOB  Kak  pe3yibTar  dBojtouuu.  IIpumepst
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMop(h03bl U HIUO-aTaNTAINH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHoBHBIE (HOpMBI BHI000pa30BAHUS:
reorpapuyeckoe, 3K0JIOTHYECKOe.

Makpo3BOJTIOIHSI. ®opmsbl DBOJIIOLIAHN: ¢bunetnyeckas, IBEPTEeHTHAS,
KOHBEpIeHTHas, napauienbHas. HeoOpaTuMocTh 3BOJIOLUY.

[IpoucxoxneHne OT HECNEeUMAIM3UPOBAaHHBIX IpeAakoB. IIporpeccupyronias
cnenuanu3auvsa. AJanTuBHas pagualus.

JdemoHcTpanuu:

[Toptpetsr: K. JInnnen, K. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepiios.

Tabmumpsl 1 cxembl: «Pa3BuTHE OpraHndyeckoro Mupa Ha 3emie», «3apoIbILIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTtepukcy, «Dopmbl OOpbObI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHBI 0TOOp», «MHOroo06pasue COpToB pacTteHuil», «MHOroodpasue mopo
KUBOTHBIX», «llomymsauum», «MyTauuoHHas  W3MEHUYUBOCTHY, «ApoMOp(dO3b»,
«Mnmunoanantamumny, «OOmas aerenepanus», «JBuxymme cuibl 3Bojtonnn», «Kapra-
cxema Mapmpyta nyremectBus Y. JlapBunay, «boppba 3a CyliecTBOBaHHE,
«IIpucnocoOseHHOCTh OpTraHU3MOBY, «I"eorpaduueckoe BHUJI000pa30BaHUE»,
«IKOJOTUYECKOE BUA000PAZOBAHUEY.



ObopynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3MYHBIMU TUIIAMHU OKpPACKH, HaOOp
IJIOJIOB W CeMsH, KoJuleKius «lIpumMepsl 3alIMTHBIX TPUCTIOCOOIEHUN y SKHUBOTHBIX),
Moienb «OCHOBHBIE HANPABJICHUSI SBOIIONUNY», 00bEMHAs MOJeNb «CTpoeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapta Mupa, KOmieKuss «DopMbl COXPaHHOCTH HCKOMAEMBIX
’KUBOTHBIX M pacTeHuil», mopenb anmumkanus «llepekpécT Xxpomocom», BIaXKHBIE
npenapatel  «Pa3Butne  Hacekomoro», «Pa3BuTue — JATYIIKW»,  MHUKpOIpenapar
«JIpozodunay (Hopma, myTaruu GOpPMbI KPbUTBEB U OKPACKH TEJia).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIabopartophas padota Ne 1. «CpaBHeHUE BUAOB IO MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlabopatopuast pabora Ne 2. «OmnmcaHue NTPHUCIIOCOOJICHHOCTH OpraHu3Ma u e€
OTHOCUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE )KU3HHU Ha 3emie.

JloHaydHble TPEACTABICHUA O 3apOXKACHUM JKU3HU. HaydHble TUIOTE3BI
BO3HMKHOBEHHUS >KM3HU Ha 3emiie: adMoreHe3 M maHchepMus. XMMHUYECKas SBOJIOLHAL.
AOHOTeHHBI CUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPTaHUUECKUX. DKCIEPUMEHTAILHOE
MOATBEPKIECHUE XUMUYECKOM 3BooIMKM. HadanbHble 3Tanbl OMOIOTHYECKON IBOJIIOIHH.
['unoreza PHK-mupa. dopmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
MPOTOKIETKU. [lepBble KIETKU U UX 3BONIOLUS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB.

Paszgutne xwu3Hm Ha 3emiuie mo dpamM uM nepuonaMm. Karapxed. Apxeuckas u
npotepo3oiickas 3pul. [laneosolickas spa u €€ mepuopl: KeMOPUICKUMA, OPIOBUKCKUIA,
CUJIYPUHCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o3oiickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

Kalino3olickas spa u €€ nepuopl: MajleOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa ¥ reoJIorMueckux npoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOLUN
PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHui u KUBOTHBIX. [losiBienue,
pPacUBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOrO0 MHpa Kak OTpaxkeHue HBoOMOIUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

OBOJIIOIMSA YEJIOBEKA. AHTPOIOJOTMS Kak Hayka. Pa3BuThe NpeacTaBICHUNA O
MPOUCXOKJICHUHN 4eloBeKa. MeToabl M3ydeHusl aHTporioreHe3a. CxoAcTBa U pa3anyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JIBwxymue cuibl (paktopel) aHTpornoreHesa. HacnencTBeHHas W3MEHUYHMBOCTH H
€CTECTBEHHbI 0TOOp. OOIIECTBEHHBIH 00pa3 >KWU3HU, W3TOTOBJICHHE OpPYIAUN Tpyna,
MBIIUIEHUE, PEUb.

OcCHOBHBIE CTaJIUH U BETBU 3BOJIIOLIUH YEJIOBEKA: aBCTPATIONUTEKH, YEIIOBEK YMENbIN,
Yenosek mnpsamoxonsdimui, YenoBek HeaHaepTanbCKui, YemoBek pasymHbIM. Haxonku
MCKOIAeMbIX OCTaTKOB, BpeMs CYILIECTBOBAaHMS, O0JAacThb pacHpoCTpaHEHUs, OO0OBEM
rOJIOBHOTO MO3ra, 00pas3 KU3HHU, OPYIHS.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pACHl: €BPOIEOHIHAS (E€Bpa3UiiCKasi),
HETpO-aBCTpaJIOUIHAsl  (PKBAaTOpUabHAas), MOHIOJIOUJIHAS (Aa3MATCKO-aMEPUKAHCKAS).



YepTsl mpHUCIOCOOIEHHOCTH MPEACTaBUTENEH UYEIOBEUECKUX pac K  yCIOBHUSIM
cylecTBOBaHMs. ENMHCTBO yenoBevyecknx pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuubr u  cxembl: «Bo3HukHoBeHue CoslHEUHOM cucTeMbl», «Pa3BuTtue
OpraHU4YeCKOTO MUDPay, «PacturenbHas KJIETKA, «KuBoTHas KJIETKaY,
«IIpokapuoTnueckass kKietka», «CoOBpeMEHHass CHUCTEMa OPraHHUYECKOro MUpay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHMS YEJIOBEKa M UEJIOBEKOOOPA3HBIX OOE3bSHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEIOBEKAY,
«/lpeBHenmmue moan», «pesane moan», «llepBeie coBpeMeHHBIE JII0AN», «HemoBeueckue
pace.

ObopynoBanue: mynsxu «lIpoucxoxnenue yenoBeka» (OIOCTHI aBCTpPaJONUTEKA,
NUTEKAHTPOMA, HEaHJEPTalblla, KPOMAHBOHIIA), CIEMKH WM HU300paKeHHs KaMEHHBIX
opyaui NepBOOBITHOTO YeJ0BeKa (KaMHU-YOTIIEPHI, pyOura, ckpebia),
reOXpPOHOJIOrnuecKas Tadauna, Kouiekuus « PopMbl COXpaHHOCTH HCKOMAEMbIX JKUBOTHBIX
Y PACTEHUID.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThbI:

[Ipaktnueckass pabora Ne 1. «l3yueHue HCKONMAEMbIX OCTATKOB pacTEHUN U
KUBOTHBIX B KOJUJICKIIUSX).

DKCKypcus «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAayYHBIM
WJIM KpaeBeqYEeCKU My3€ei).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

OKoJIOTHSI KaK HaykKa. 3ajaud W pas3Aesibl dKOJOTMHA. MeToabl 3KOJOTHMYECKHUX
HCCIIEIOBAHNM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus OPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YIlIHAsA, IOYBEHHAas,
BHYTPUOPraHU3MEHHAs.

Okonornueckue  ¢akropsl.  Kmaccuduxamus ~— skojgormdeckux  (HaKTOPOB:
abnoTnyeckne, OMOTUYECKUE U aHTPOIOTeHHbIE. [leficTBUE PKOIOTHYECKUX (HDaKTOPOB Ha
OpTaHU3MBL.

AbGuoTtnueckue (HaKTOpbl: CBET, TEMIEparypa, BIAXHOCTb. doroneproausm.
[IpucnocoGieHus opraHU3MOB K JEHCTBUIO abnoThyeckux (akTopoB. buonormyeckue
PUTMBL.

buotnueckue ¢akTopel. Buasl OMOTHYECKHX B3aMMOJCUCTBHM: KOHKYPEHIIUS,
XUIIHUYECTBO, cuMOMO3 U ero ¢opmbl. [lapa3suTusm, Koomepauus, MYTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAUCHHE
OMOTHYECKNX B3aUMOJICHCTBUN JJi1 CYIIECTBOBAHUS OpPraHU3MOB B TMPUPOIHBIX
COO0O011IeCTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH TOMysiiuu. OCHOBHBIE TMOKA3aTeNd TMOMYJISIUU:
YUCJIEHHOCTh, IUJIOTHOCTh, POKIa€MOCThb, CMEPTHOCTb, MPHUPOCT, MUTpauus. JluHamuka
YUCJIEHHOCTHU MOMYJISIIUU U €€ PeryJisiusl.

JemoHcTpanuu:

[Toptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['ekkes.



Tabmumer u cxemsl: kapta «llpupomubie 30HBI 3emun», «Cpenbl OOUTaHHS
opranusmoBy, «Dotonepuoauzmy», «lomymsaiumy, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
nonyyiauuy uHpy3opun-Typenskn», «lluniessie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGoparopHas padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH pacTEHUI U3 pa3HbIX
MECT OOUTAHUSD.

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

[Ipaktnueckass pabora Ne 2. «Ilofacuér MIOTHOCTH MOMYJSALUN pa3HBIX BHJIOB

paCTEHUI.
Tema 4. Coo01mecTBa 1 IKOJIOrHYECKHE CUCTEMBI.
CooOmectBo  opraHu3mMoB — OuoneHo3. CTpyKTypsl OWOIEHO3a: BHJIOBasd,

MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunpi-nomuHantel. CBsi3u B OMOLIEHO3E.

DKoJiornueckre cuctembl (3KocucTembl). [loHsTHEe 00 3KOCHCTEME M OMOTEOIEHO3E.
QYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCUCTEMBI: IPOLYLEHTBI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BemecTs 1 MOTOK 3HEPrUM B 3Kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMsbl. [Iumesbie nenu U cetu. OCHOBHBIE TOKA3aTeNM 3KOCHCTEMBbI: OHoMacca,
OPOAYKIMSL. DKOJIOTUYECKUE TUPAMUIBL: IPOTYKIIUH, YNCIEHHOCTH, Onomacchl. CBoiicTBa
DKOCUCTEM: YCTOWUUBOCTD, CAMOPEryJIsilus, pa3BuThe. CyKueccusl.

[IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMAa XBOWHOI'O WU
IIMPOKOJUCTBEHHOT O JIeca.

AHTpONOreHHbIE SKOCUCTEMBI. ATPO3KOCUCTEMBL. Y pOOsKOcHucTEMBI. bruonornueckoe
U XO34iCTBEHHOE 3HAUECHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

buopasHooOpazue kak ¢daktop  ycroHumBocTH  3KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emIle.

VYuenue B. 1. Bepnaackoro o 6uochepe. ['panuiibl, coctaB v CTpyKTypa Ouocqepsbl.
XKupoe BemectBo U ero GpyHkunu. OcodeHHOCTH Ouocdepsbl KaKk r100aTbHON IKOCUCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHasi CBs3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOre€OXMMHUUYECKHUE LIUKIIbI AJIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTHL OMocheprbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyectBO B Oumocdepe 3emyin. AHTpPONOreHHbIE H3MEHEHUs B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

CocymectBoBaHue TPUPOAbl U denoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3us Kak
OCHOBa yctoMunBocTH Ouoceprl. OCHOBA palMOHATBHOIO YIPABIEHUS MPUPOJHBIMU
pecypcaMu U UX UcHojib30BaHue. JJocTrkennst OMOIOTrUU U OXpaHa MPUPOIbI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumbsr u  cxembl: «[lumessle nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie coobuiecTBa», «Llenu nuranus», « xonoruueckas nupamuar, «buocdepa u
YeJIOBEeK», «IJKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jecay, «IKOCHCTeMa XBOMHOrO Jiecay,
«buorneHo3 BogoéMa», «ArpoieHo3», «lIpuMepHble aHTPONOTEHHbIE BO3ICHUCTBUS Ha
pUpPOAY», «BaxKHEHIINEe NCTOYHUKH 3arpsi3HEHHS BO3/lyXa U TPYHTOBBIX BOA», «llouBa —
BaKHEWINAsE cocTaBistomas ouocheps», «DakTopsl aerpamanuu mouBy», «llapHUKOBBIN
abdexT», «DakTopsl PaAMOAKTUBHOTO 3arpsi3HeHHst Ouochepwl», «OOmas cTpykTypa



ouocgeps», «Pacnpoctpanenue xu3Hu B O6mochepe», «O30HOBBINA 3KkpaH Ouochepb»,
«KpyroBopot yrinepoaa B 6uocdepe», «kKpyroopot a3ora B mpupoze».

ObopynoBanue:  Mopaenp-anmuivkauusg  «TunuuHele  OMOLIEHO3bI»,  TepOapuit
«PacturensHble cooOuiecTBa», Koylekuuu «buoneHo3», «Bpeaurenu BaxHeHIInX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», IepOapuM M KOJUIEKIMM PAaCTEHUN U JKUBOTHBIX,
NpUHAJICKAIINE K Pa3HbIM SKOJOTMYECKMM TpynmaMm ofHoro Buaa, Kpachas kHura
Poccuiickoii @eneparun, n300pakeHUsI OXPAHIEMbIX BUIOB PACTCHUI U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI' M HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHUSA K pPE3yJbTaTaM OCBOCHHS
OOyJaroOnMMHUCS  MPOTPpaMM  CPEIHEro  OOImero  oOpa3oBaHUSA:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MpeaMeTa «bHOIOTH BBIIEIEHBI
CJIEYIOLIME COCTaBIISIONIME: OCO3HAHUE OOYYaIOIMUMUCS POCCHUMCKON TpaskJaHCKON
MJECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIECIICHUIO,
HAJIMYUE MOTHBAIMHM K OOy4YEHHUIO OMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXeHUH JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IEHHOCTEM M HCTOPUYECKHUX TpaJulIUN
pa3BUTUsl OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTb U CIHOCOOHOCTh OOyYaromuxcs
PYKOBOJCTBOBATbCA B CBOEH JACATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
NPUCYIIUMHA  CUCTEME OMOJOTMYECKOro O00pa3OBaHMs, HaJUYUE 3SKOJOTHMYECKOIrOo
MPaBOCO3HAHUS, CHIOCOOHOCTH CTaBUTh LIEJIA U CTPOUTD KU3HEHHbIE TUIAHBbI.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeaMeTa « bUOIOTUs» JOCTUTAKOTCS B €UHCTBE
y4eOHOM U BOCHHUTATEIILHOW JIEATETbHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMU
POCCHMCKMMH  COLIMOKYJIBTYPHBIMH, HMCTOPUYECKUMH M  JAYyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, IPUHATHIMU B 00IIECTBE MTPAaBUIAMU U HOPMAMHU MTOBEJECHUS U CIIOCOOCTBYIOT
rpoleccaM CamMOIIO3HAHUsI, CaMOBOCIMTAaHHUS WM CaMOPA3BUTHUs, PAa3BUTHUA BHYTPEHHEHN
MO3ULHUH JJUYHOCTH, TATPUOTU3MA, YBAKEHUS K 3aKOHY M IPABOIIOPAIAKY, YEIOBEKY TpyAa
U CTapileMy MOKOJICHHIO, B3aUMHOTO yBa)KeHHS, OEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY
HACJIEWIO U TPAJIULMAM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, npupoae
Y OKPY’KAIOILIEH cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUS Yy4ueOHOro mnpeamera «buomorus» HOMKHBI
OTpakaTb  TOTOBHOCTb W CHOCOOHOCTh  OOyYaroluxcs  PYKOBOJICTBOBATHCS
c(hopMUpPOBAHHOW BHYTPEHHEHN MO3UIIMEH TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKJACHUN, COOTBETCTBYIOUIUX TPAJUIMOHHBIM IEHHOCTSIM
POCCHUICKOro OOIIEeCTBA, PACUIMPEHUE >KU3HEHHOI'O OIbITa W OIbITa JACSITENbHOCTH B
[IPOLIECCE PEAIU3ALMU OCHOBHBIX HAIIPABJICHUM BOCIUTATEIBHOW AECATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3MIMU OOYy4YaIOMIerocsi KaK AaKTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, yBa)XEHHWE 3aKOHA U
IIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATENbHOCTH MNPU CO3JAHUM YYEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJIHEHUH OMOJOTHYECKHUX
DKCIIEPUMEHTOB;



CIIOCOOHOCThH OTIPENENATh COOCTBEHHYIO TO3HIIMI0 O OTHOMICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YyMEHUE YYUTHIBaTh B CBOUX JEHUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBHS JIIOJIEH C pa3HBIMU YOEXKICHUSMU, KYJIbTYPHBIMH IIEHHOCTAMH H
COLMAIBHBIM TOJIOKEHUEM;;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATEJbHBIX U HCCIEI0BATEIbCKUX 3a7a4, YBAKHUTEIHHOTO OTHOUIEHUS K MHEHUIO
OTIIIOHEHTOB TIPU 00CYKJEHUH CTIOPHBIX BOIIPOCOB OUOJOTUUECKOTO COACPIKAHMS;

FOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM E€SATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKOH WIACHTUYHOCTH, MATPUOTHU3MA,
YBa)KEHUS K CBOEMY HapOo1y, YyBCTBA OTBETCTBEHHOCTH nepea PoIMHON, TOPOCTH 3a CBOM
Kpaii, cBo10 PonHy, CBOH SI3BIK U KYJBTYPY, OPOIILIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO
Haponaa Poccuu;

IICHHOCTHOE OTHOIIICGHHE K TMPUPOJHOMY HACJIEAUI0O W MaMSTHUKAM MPUPOIBI,
TOCTUXKEeHUIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CITIOCOOHOCTh OILICHMBATh BKJIAJ POCCHHCKHMX YYEHBIX B CTAaHOBJICHHE W Pa3BUTHE
OMOJIOTHH, TIOHUMaHUs 3HAYCHUs] OMOJIOTMHM B TO3HAHMHM 3aKOHOB TPHPOJIbI, B JKHU3HU
YeJI0BeKa M COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXIEHHOCTh, TOTOBHOCTh K CHYyKeHMI0O u 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHWE IyXOBHBIX IIEHHOCTEW pOCCUIICKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CUTyallUl0 W TPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIIICHHWE K CBOMM POJUTENSM, CO3/IaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O TPHUHATUA LEHHOCTEH CEMEWHOM MXKU3HU B COOTBETCTBUM C TPAAUIUAMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OCTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUIA;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JAEHUCTBUS JKUBOU IPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISATH
Ka4yecTBa TBOPUYECKOMN JTUYHOCTH;

5) ¢usuuyeckoro BocnUTAHUSA, (OPMHUPOBAHUSA KYJILTYPbl 3A0POBbS M
IMOIMOHAJILHOTO 0JIaronoyunsi:

MOHUMAHHE M peajau3aiusl 370pOBOro M Oe3omacHoro obpasza >XKU3HU (310pPOBOE
MUTAHUE, COOJIIOJEHUE TUTMEHUYECKUX IMPaBWI U HOPM, COaJaHCUPOBAHHBIA PEXKUM
3aHATHHI W OTJbIXA, PpEryisipHas Qu3ndeckas akTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PHU3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;



MOHUMAaHUE I[EHHOCTU TMPABWJI WHIWBHUIYAITHHOTO W KOJUIEKTUBHOTO O€30IMacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHME MOCIEACTBUI U HEMTPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOTOJIf,
HApPKOTHKOB, KYpEeHHS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEePCTBA, TPYIOIIO0HE;

FOTOBHOCTb K AKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOM W  COUHMAIbHOMU
HAIPaBJICHHOCTH, CIOCOOHOCTh HWHULMUPOBATh, IUIAHUPOBATH U  CAMOCTOSITEIIHO
BBITIOJIHATH TAKYyIO AEATEIbHOCTD;

MHTEpEC K pa3IuuHbiM cdepaM MNpoPeCcCHOHATBHOW NEATEIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBIOOp Oymymieidl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BAHMIO HAa MPOTSKEHUU
BCEH JKU3HU;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKU LIETECO00pa3HOE OTHOUIEHUE K MPUPOJE KaK MCTOYHHMKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJIOTMUYECKON KYJIBTYphI: MPUOOPETEHUE OTbITA INIAHUPOBAHUS
MMOCTYNKOB M OLIEHKU WX BO3MOKHBIX MTOCJIEACTBUMN ISl OKPYKAIOLIEH CPEIbI;

OCO3HaHME r100aJbHOT0 XapaKTepa SKOJIOTHYECKUX IPOOJIEM U IMMyTEH UX PELICHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOpETaeMble MPU U3YYEHUH OHOJOTMU 3HAHUS U
YMEHUSl TPU PEIICHUU TPOOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOIOIOIH30BAHUEM
(coOuroieHue MpaBUIl MOBEICHUSI B IPUPOJIE, HAMIPABICHHBIX HA COXPAHEHHUE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOChEpHI);

AKTUBHOE HETIPUATHE ICUCTBUI, MPUHOCAIINUX BPeJl OKpY-Kalollel MpUupoaHON cpene,
yMEHHUE POTHO3UPOBAThH HeOJIaronpusiTHbIC AKOJIOTUYECKUE MOCJIE/ICTBHS
MPEANPUHUMAEMBIX AEUCTBUU U MPEAOTBPAIIATh UX;

HaJM4YUe Pa3BUTOr0 3KOJIOTHUUYECKOTO MBIIUICHUS, YKOJOTUYECKON KYJIbTYPHI, OMbITA
NEATEeIbHOCTU DKOJIOTMYECKON HAIpaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBAaThCS HMH B
MO3HAaBaTEbHONW, KOMMYHUKATUBHON U COIMAJILHON MPAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOM JEATETbHOCTH SKOJIOTMUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKM M OOIIECTBEHHOW MPAKTHKHA, OCHOBAaHHOTO Ha JaHaJore KYJbTYp,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W  UYMTATENbCKOW KYJNbTYphl Kak CpeACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHUE crieuuPuKy OUONIOTMU KaK HayKH, OCO3HaHUs €€ posii B (pOPMUPOBAHUU
PAlMOHAIIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU LEJIOCTHOTO TMpEeACTaBiIeHUs 00
OKpYXalollleM MHUpE Kak O €IUHCTBE NPHUPOJbI, YeJOBEKa M O00IIecTBa, B MO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIIEHUH MPOOIIEM COXPAHEHHS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMHM JJIS COBPEMEHHOW IMBUJIM3AIUU:
obecrieyeHUss HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX



OMOTEXHOJOTHM, CHOCOOHBIX pEIIaTh PecypCHble MPOOJEeMbl Pa3BUTHS YEIOBEUYECTBA,
MOMCKa MyTeH BBIX0/1a U3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U 0OecriedeH s mepexoaa
K YCTOMYMBOMY pPa3BUTHIO, PALMOHAJIBLHOMY HCIOJIB30BAHUIO MPHUPOAHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OMOJIOTMUECKUX 3HAHUM B LIENSAX MOBBIIICHUS
o01Ieil  KyJbTyphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(GYHKIIMOHATFHOW TPaMOTHOCTH 00y4aronuxcs, GopMUpPyeMOil MpU U3yuyeHUU OUOJIOTHH;

NOHUMAaHUE CYIUTHOCTH METOJIOB MO3HAHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH MCMOJIB30BaTh MOJydyaeMble 3HAHUS JUIsl aHaiu3a U OOBICHEHMsS SIBICHUU
OKPY>KaIOIIEeT0 MUPa U MPOUCXOAAIIUX B HEM U3MEHEHU, YMEHHE JeflaTh 000CHOBAHHBIE
3aKJIIOUEHHUSI HA OCHOBE HAY4YHBIX (PAaKTOB M MMEIOIIMXCS JAHHBIX C IENbI0 MOJY4YEHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENILHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS I pelIeHUs
po0JieM B peasIbHBIX )KU3HEHHBIX CUTYALIUSX;

OCO3HaHHWE [IEHHOCTH HAYYHOH JIEATETHbHOCTH, TOTOBHOCTB OCYIIECTBIISITh TPOEKTHYIO
Y MICCIIEZIOBATEIBCKYIO ICATEIbHOCTh MHANBUAYAIBHO U B TPYIITIE;

TOTOBHOCTb M CIIOCOOHOCTBH K HETIPEPHIBHOMY O0Pa30BaHUIO U CaMO00pa30BaHUIO, K
aKTUBHOMY MOJYYEHHIO HOBBIX 3HAaHMW MO OMOJIOTMHM B COOTBETCTBUHU C >KU3HEHHBIMU
MMOTPEOHOCTIIMU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble  pe3yabTaThl OCBOEHHsA ydeOHoro mpeamera «buomorus»
BKJIIOYAIOT:  3HauuMMble  JUIsi  (OPMHUPOBAHHS  MHPOBO33PEHUSA  OOYyYArOIIUXCS
MEXIUCIUTUTMHAPHBIE  (MEXIPEAMETHbIE) OOIIeHAYyYHbIE TIOHATHS, OTpPaKarollue
[EJIOCTHOCTh HAyYHOUW KapTUHBI MUpa U CIEU(UKY METOIOB TTO3HAHMSI, UCTIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHs, SBICHUE, MTPOLIECC, CUCTEMa, HAYYHBIN (akKT,
OPUHIINI, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeOBaHHE, HaOIIOJECHUE,
U3MEpEHHe, OKCIEPUMEHT U  JPYruX), YHUBEpcalibHble  Yy4eOHble  JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKAaTUBHBIE, PETYJISATUBHBIE), 0OOecrneunBarone GopMupoBaHme
(GYHKIIMOHATBFHOW TPAMOTHOCTH M COLIMATIbHON KOMITETEHIINN 00yJaromunXxcsi, CHOCOOHOCTH
0Oy4aromuXxcsi MCIMOJb30BaTh OCBOCHHBIE MEXAMCIUITMHAPHBIC, MHPOBO33PEHUYCCKHUE
3HaHUA U YHUBEpCaJbHbIE YueOHble TEHCTBUS B MO3HABATEILHON U COLIMATIBbHON MPAKTHKE.

MetanpeameTHble pe3yIbTaThl OCBOSHHS TPOrPaMMBbl CPETHETO 0011Ero 00pa30BaHuUs
JIOJIKHBI OTPAXKATh:

OBiajieHHe YHUBEPCAJBLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:

CaMOCTOSITENIbHO (DOPMYIHPOBATh U aKTYaJU3UPOBATH MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

UCTIONb30BaTh NPU OCBOCHHWU 3HAHMN MPHUEMBI JOTMYECKOTO MBINIJICHHs (aHau3a,
CUHTE3a, CpaBHEHMsI, KiIaccuukauu, o000IIeH ), pACKPBIBATh CMbBICT OMOJOTHUYECKHUX
NOHATHI (BBIACTSATh WX XapaKTepHbIe TNPU3HAKH, YCTAHABIMBATH CBSI3M C JIPYTHUMHU
MIOHATUSIMU );



OTIPENIETISATh TENH JACSITSIHbHOCTH, 3a/1aBasi apaMeTphl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEILHOCTHU C TIOCTABJIICHHBIMU TIEIISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00bsICHEHUS! (DAaKTOB U SIBJICHUN KUBOU
IPUPOIBL;

CTPOUThH JIOTUYECKUE PACCYKJEHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, MO AHAJIOTHH),
BBISIBIIATh  3aKOHOMEPHOCTH H TPOTHUBOPEUHS B PACCMATPUBACMBIX  SIBICHHSIX,
(hOpMyYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSITH CXEMHO-MOJIENIbHBIE CPEACTBA JIJISl PEJICTABICHUS CYIIECTBEHHBIX CBSI3EH
U OTHOILIEHUN B M3Yy4aeMbIX OMOJIOTUYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYHUI Pa3HOTO
pOJia, BBISIBIEHHBIX B PA3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IUIAH PEMICHUS MPOOJeMbl ¢ YYETOM aHaIW3a WMCEIOIIUXCS
MaTepHaATbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OILICHUBATh PUCKU MOCIIEICTBUM JEATEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSX PEATBHOTO, BUPTYaIbHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIQJCTh HAaBbIKAMHU Y4YEOHO-MCCIIEAOBATENLCKOM M TMPOEKTHOM JEeSTEIbHOCTH,
HaBBIKAMH pa3pelieHuss Mpo0eM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY
MMOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ1ad, NMPUMCHCHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS,

UCIIOJIb30BaTh PA3UYHbIC BUJBI JEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, PEOOPa30BAHUIO U MPUMECHECHHIO B YYCOHBIX CUTYAITUSIX, B TOM YHCIIC IPU
CO37aHUH YYEOHBIX U COIMAIIBHBIX MMPOCKTOB;

dbopMupoBaTh HAy4YHBIM THUN MBIIIJIEHUS, BJIaJIETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBHUTH M (POPMyIHMPOBATH COOCTBEHHBIEC 3a/1a4l B 00pa30BaTEIBHOM ICITCIHFHOCTH U
KU3HCHHBIX CHTYAIUsX;

BBISIBIISATh TTPUYMHHO-CJICACTBEHHBIC CBS3M M aKTYaJU3MPOBATH 3a/1ady, BBIIBHUTATh
rUnoTe3y €€ pernieHusi, HaXoJAUTh apTYMEHTHI IS IOKa3aTelIbCTBA CBOMX YTBEPXKIICHMUIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJI€ PEUICHHUS 3aJaddl Pe3yibTaThbl, KPUTHUYECKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIIECTBIISTH IEJICHANPABICHHBIN TTOUCK TIEPeHOca CPEICTB U CIIOCOOOB JICHCTBUS B
po(eCCUOHATIBHYIO CPENY;

YMETh TICPCHOCHUTH 3HAHWS B TI03HABATEIBHYID U IPAKTHYECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJIEH, TIPEAJaraTh OPUTHHAIBHBIC TTOJAXO/bl U PEIICHUS, CTAaBUTh
MpOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) paboTa ¢ uHpopmanmeii:



OPUEHTUPOBATHCS B PANIUYHBIX HMCTOYHHKAX HHGopManuu (TEKCTe Yy4eOHOTro
nocoOusi, HayYHO-TIOMYJISIPHON JUTEepaType, OMOJOTHUYECKUX CIOBapsAX U CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIM3upoBaTh HHPOPMALUIO PA3INIHBIX
BUIOB U (OpM IMIPEICTaBICHMS, KPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh M
HENPOTUBOPEUYHUBOCTH;

(dopMyTUpOBaTh 3aIPOCHl M MPUMEHSATH PA3IUYHbIE METOJBI MPU MOUCKE U OTOOpE
Ouonoruueckoi HHPopMaIu, HeoOX0IUMOM JIJIsl BBITIOJIHEHUS yU4eOHBIX 3a/1a4;

npuoOpeTaTb  ONBIT  HWCIOJIB30BAHHUA  HMH()OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHM, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJB30BAaHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy MpencTaBiIeHUs] OMOIOTHYECKOMN
uH(popManuu (cxeMsl, TpaduKu, JUarpamMmbl, TAOIUIIBI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KA4E€CTBE CPEJICTBA MpU paboTe ¢ OMOIOrHYECKOi
uHpopMaLuen: MNPUMEHATh XUMHUYECKHE, (U3MUECKHME M MaTeMaTUYeCKUEe 3HAKU U
CHUMBOJIbI, (pOpMyJibI, a00OpeBUATYpPy, HOMEHKJIATYPY, UCIIOJIb30BaTh U MPEoOPa30BbIBATH
3HAKOBO-CHUMBOJINYECKHE CPEACTBA HATJISTHOCTH;

BJa/IeTh HaBbIKAMHU pACHO3HaBaHUS M 3allUThl HH(OpManuu, UHPOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OgiageHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:

1) ob1enne:

OCYUIECTBJISATh KOMMYHHUKAIlMM BO BCEX c(epax *KU3HHM, AKTUBHO y4acTBOBaTh B
JUaJIoTe WM JUCKYCCUU IO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBaTh CYK/IEHUS OTHOCHUTEJIBLHO BBINIOJHEHMS IpeAjiaraeMoil 3a1ayu, yUYUThIBATh
MHTEPECHI U COTITACOBAHHOCTH MO3UIIMI IPYTUX YHYACTHUKOB UAJI0Ta WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOLIECHUS, MOHUMATh 3HAYEHUE COLUATIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYyallMi, yMETh CMsI4aTh
KOH(JIMKTHI U BECTH IIEPErOBOPHI;

BJAJE€Th PA3NUYHBIMU CHocoOaMHu OOILIEHUS M B3aUMOJICHCTBUS, TMOHUMATh
HaMEpEeHUsl JIPYTuX JIOAEH, MPOSABIATh YBAXKHUTEIBHOE OTHOIIEHHWE K COOECEeIHHMKY U B
KOPPEKTHOU opMe (HopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAas 1eATeIbHOCTD:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U MHJIMBHUIYyalIbHOU pabOThI
MpU pELIEHUU OMOJOrHYecKOor MpoOsIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
IpyNNoBbIX (HOPM B3aUMOJEHCTBUS MPU PELICHUH YueOHO 3a1a4u;

BbIOMpaTh TEMAaTUKY U METO/bI COBMECTHBIX AEHCTBUI C YUETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)J0ro YieHa KOJIJIEKTHUBA;

OPUHUMATh 1€JIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATH U KOOPJIWHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACTIPEAEITIATH POJIM C YUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 y4aCTHHKAa KOMaHIbl B OOIIUI
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;



MpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATH UJICH C TO3ULUH HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh NMO3UTUBHOE CTPATETHMYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTYalMsX,
IPOSBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJIsSTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anusi:

WCIIOJIh30BaTh OMOJIOTMUECKUE 3HAHUS MJIs1 BBISABICHUS MPOOJIEM M WX PEIICHHS B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1EJEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOMX JEHUCTBUAX M IMOCTYNKAX MO OTHOLICHUIO K KUBOW MPUPOAE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIBHO ~ OCYIIECTBIISITh  MO3HABATEIBHYIO  JESATEIBHOCTb,  BBISBIIATH
npo0siemMbl, CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JNEATEIBHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHHUS MPOOJIEMBbI C YYETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

JienaTh OCO3HAHHBIA BBIOOpP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peLIeHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (YOPMHUPOBAHUIO W TMPOSBICHUIO IMIMPOKON SPYIUIUU B Pa3HBIX
00JacTsX 3HAHUM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAIUM, BHOCUTh KOPPEKTUBBI B JCATEILHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH I[I03HABATEJILHONW pe(IeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUMW, HCIOJIb30BaTh
npuémbl pedIeKCUU JJIsl OLICHKU CUTYallMK, BLIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIIEHUS MO0 UX CHUKECHUIO;

NPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

3) npuHsATHE CeOsl U APYTHX:

PUHUMATH ce0sl, MIOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU AaHATU3E PE3YIbTATOB ACATEIBLHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUU JPYTOTO YeTIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabrarhl ocBoeHus: nporpaMmmbl COO mo OGuosorun Ha 06a30BOM
YPOBHE BKJIIOUAIOT crielupuyeckue ajst yaeOHoro npeamera « bruonorusy HaydyHble 3HaHMS,
YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOCHHIO, MHTEPIPETALIMHU U TPEoOpa30BaHUIO 3HAHUM,
BHUJIbI IEATENBHOCTH 110 IOJYYEHUIO HOBOT'O 3HAHUS Y PUMEHEHHUIO 3HAHUN B Pa3JIMYHbBIX



y4eOHBIX CHUTyallUsX, a TaKKe B pEalbHbIX >KM3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
ouonorueil. B mporpamMmMe mpenMeTHbie pe3yabTaThl IPEICTaBICHBI 10 TOAaM 00yUYeHHS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yueOHOoro npeamera «buonorus» ¢ 10 kaacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUU O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B )OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa
¥ Hay4YHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX yUEHBIX-OMOJOTOB B
pa3BUTHE OMOJOTHHU, (PYHKIITMOHAILHON IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS >KM3HEHHBIX
3azay;

YMEHHE pacKpbIBaTh COJEp)KaHHWE OMOJIOTMYECKHX TEPMUHOB M TOHSTHM: >KU3Hb,
KJIETKa, OpraHu3M, MeTabonn3M (0OMEH BEIIECTB M MPEBpallleHUE dHEPTUU), TOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHU3alMs KUBbIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(periponyKiiysi), HaCJAEACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

YMEHHE U3J1araTh OMOJIOrHYECKUE TEOpUHU (KJIETOYHAs, XpPOMOCOMHAsI, MyTal[MOHHA,
LEHTpaJIbHAsl JOTMa MOJIEKYJIsIpHOU Ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. U.
BasunoBa) u ydyenus (0 eHTpax MHOrooOpa3us U MPOUCXO0KICHUS KYJIbTYPHBIX paCTEHUN
H. 1. BaBuiioBa), onpeaensitb rpaHuLibl UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHHE BJAJE€Th METOJAaMH HAy4HOIO II03HAaHUs B OWOJIOTHU: HAOIIOACHHE U
OMHCAaHUE JKUBBIX CHCTEM, MPOLIECCOB M SIBICHUW, OpraHu3alus U MPOBEICHHUE
OHMOJIOTHYECKOT0 KCIIEPUMEHTA, BHIIBIKEHUE TUTIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEXTY
UCCJIEAYEMBIMU BEIIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3YyJIbTaTOB, HCIIOIb30BAHHBIX
HAyYHBIX MOHATHM, TEOPUI 1 3aKOHOB, YMEHHUE JIEIaTh BbIBObI HA OCHOBAaHUH MOJYyYEHHBIX
pe3yJIbTaToB;

YMEHHE BBIICIATH CYIECTBEHHBIC MPU3HAKNA BUPYCOB, KIIETOK MMPOKAPUOT U DYKAPHOT,
OJIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHa
BEIIECTB W TNPEBpPAILECHUS DSHEPrUM B KIETKe, (POTOCHMHTE3a, IUIACTUYECKOrO0 U
HPHEPreTUYecKoro oOMeHa, XEMOCHMHTe3a, MHTO03a, MeHo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS1, UHAUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHUE PUMEHSTh OJIyYeHHbIE 3HAHUSA 1J151 00BSICHEHU ST OUOJIOTHYECKUX MTPOIIECCOB
U SIBJICHUH, JUISI TIPUHATHS TPAKTHUYECKUX PEIICHWH B MOBCEAHEBHOW JKM3HU C IENBIO
oOecnieueHrss 0€30MaCHOCTH CBOErO 3/0POBbS M 3J0POBbSl  OKPYXAlOUIMX JIIOJEH,
COOJIIOICHHSI HOPM IPAMOTHOTO TIOBE/ICHUS B OKPY KaIOLIEH MPUPOJAHON cpesie, MIOHUMaHUe
HEO0OXOMMOCTU MCTOJIB30BaHMS TIOCTHKEHUI COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTUI
JUTSL palliOHAIBHOTO MPUPOJIONIOIb30BaAHUS;

YMEHHUE peIlaTh AJIEMEHTApHbIE T€HETUYECKHE 3aJaud Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIEIJICHHOE HAacleOBaHUE, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEILMBAHUSA JUIS MTpe/ICKa3aHus HaClIeOBaHUS IPU3HAKOB y OpPTraHNU3MOB;

YMEHHUE BBINOJHATH Ja0OPATOPHBIE M MpaKTHYECKUE pabOThl, COOJIIOAATH MpaBUIia
pu paboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKU OLIEHUBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO OMOIOTHUECKOTO
COJEp)KaHus, BKJIOYAIONIYIO T[ICEBJOHAYYHbIE 3HAHUS U3 PA3NIUYHBIX HCTOYHHUKOB
(cpeactBa MaccoBOW HH(POPMAIUH, HAYYHO-TIONYJISIPHBIE MATEPHAIIbI ), STUYECKUE ACTIEKThI
COBPEMEHHBIX MCCJIEIOBAaHUN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHH;



yYMEHHE CO37aBaTh COOCTBEHHBbIC MHCHMEHHBIE U YCTHBIE COOOIeHUs, 00001as
OMONOTUYECKYI0O WH(OPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapar OUOJOTUH.

[IpeameTHbIe pe3ynabTaThl OCBOCHUSI yueOHOoro npeamera «buonorus» ¢ 11 kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUPA
U Hay4HOTO MHUPOBO33PEHUS, O BKJIA/J€ POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B
pa3BUTHE OMOJOTHHU, (PYHKIITMOHAILHON IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS >KM3HEHHBIX
3azay;

YMEHUE PACKPBIBaTh COJACp)KaHWE OWOJOTWYECKUX TEPMHHOB W TIOHSITHH: BHI,
MOMYJISAAS, TEHO(POH, OBONIONUSA, ABWXKYIMUE CUIbl  ((aKTOpBI)  SBOJIOIUH,
NPUCIOCOOJICHHOCTh ~ OPraHU3MOB,  BUJI000pa30BaHUE, JKOJOTMYEecKue  (aKTophI,
AKOCHCTEMA, MPOAYLIEHTbI, KOHCYMEHTBI, PEAYLEHThI, LEMU MUTAaHUSA, SKOJOTUYECKas
nupamuia, OuoreoieHo3, onocdepa;

YMEHUE H3Jaratb OMOJIOTMYECKUE TeopuH (3BoitounoHHas teopusst Y. JlapBuHa,
CUHTETUYECKasi TEOPHs IBOJIIOINH), 3AaKOHBI U 3aKOHOMEPHOCTH (3apO/IbIIIEBOr0 CXOACTBA
K. M. bapa, yepenoBaHus riaBHbIX HampasieHu u myted 3Bosonuu A. H. CeBepuosa,
yueHust o 6uocdepe B. WM. Bepnanckoro), onpeaenstb IpaHdllbl UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHUE BJIaJE€Th METOJAaMU HAyYHOTO MO3HaHUS B OHOJOTMU: HAONIIOJCHHUE U
ONMCAaHUE JKHUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUW, OpraHU3alUs W MPOBEICHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBH)KEHHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTU MEXIY
HCCIIETyEMbIMU BEIMYMHAMU, OOBSICHEHHUE TMOJIYUYEHHBIX PE3YJbTAaTOB, MCIOJIH30BAHHBIX
Hay4YHBIX TOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JIeJIaTh BEIBOAbI HA OCHOBAHUH MOJTYyUECHHBIX
pE3yNbTaTOB;

YMEHHUE BBIJCISTh CYIECTBEHHBIC MPU3HAKKA CTPOCHHSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJISLIUMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTeOIeHO30B U
HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEACTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOIO
oTOOpa, BUI000pa30BaHusl, TPUCIIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUS SKOJOTHUYECKUX
(akTOpOB Ha OpPraHU3MBI, MEPEHOCA BEIIECTB W IMOTOKAa HIHEPTUM B DKOCHUCTEMaX,
AHTPOMOTCHHBIX M3MEHEHUN B IKOCHUCTEMAaX CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U
OMOTeOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHSITh MOJYyUYCHHBIC 3HAHUS 1711 OOBSICHEHHUS OMOJIOTHYECKHUX MPOIIECCOB
W SIBIICHUM, JUISl TPUHATHSA TPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW KU3HHU C IEIBIO
oOecnieueHrss O€30MaCHOCTH CBOETO 3/0POBbS M 370POBBSl  OKPYXAIOUIMX JIIOJEH,
COOJTI0/IEHUSI HOPM TPAaMOTHOTO TTOBEICHUS B OKPY>KAIOIIEH MPUPOTHOM cpesie, TOHUMaHNE
HEOOXOJIMMOCTH  WCIOJIb30BaHMS  JOCTH)KCHUHW  COBPEMEHHOM  Ouojorum st
pPalMOHAIBHOTO MPUPOIOTOIB30BAHMS;

YMEHUE pelaTh 3JIeMEHTapHbIe OMOJIOTUYECKHE 3a/1a4H, COCTABIISATh CXEMbI IIEPEHOCa
BEILIECTB U SHEPTHUU B IKOCHUCTEMAaX (LI MUTAHUSA);

YMEHHUE BBITIOJIHATH JJA0OPATOPHBIE U MPAKTUYECKUE PabOThI, COOIOIATh MpaBUia
pu paboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;



yMEHHE KPUTHUECKH OILICHUBATh U HHTEPIPETUPOBATH MH(OPMALINIO OMOJIOTHIYECKOTO
COJEp)KaHus, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3NUYHBIX HCTOYHHKOB
(cpeactBa MaccoBoi HMH(OpMaIMM, HAyYHO-IOMYJISPHBIE MaTepHalibl), paccMaTpUBaTh
rJ100aJIbHBIE SKOJOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K
HUM COOCTBEHHYIO O3UIIUIO;

YMEHHUE CO37aBaTh COOCTBEHHbIE IMHUCBMEHHBIE W YCTHBIE COOOUIEHHS, 0000Ias
Ouonoruueckyro MHGOPMAIUMI0O U3 HECKOJbKHX HCTOYHHMKOB, T'PAMOTHO HCIOJIb30BaTh
MOHSATUUHBIN anmapat OUOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM uudppoBbIie
Ne /i P Kounrpouabusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 bronorns kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBbIE CHCTEMBI M UX OpraHU3aus 1 bubmmorexa [JOK
P t https://m.eds00.ru/7f41c292
bubmuoreka [JOK
X i 1
3 MMHYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 JKHSHECATENLHOCTS KICTKH 6 . https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYNBOCTD 8 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3moB. OCHOBBI 3 1 bubnuorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 Pesepeiioe spens 1 https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4


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

11 KIIACC

HaumeHoBaHue pa3jiesioB M TeM
Ne n/mm

NMPOrpaMMblI

1 DBOJIIONMOHHAS OWOIOT U

5 BO3HHKHOBEHHE 1 Pa3BUTHE KU3HU Ha
3emire

3 OpranusMbl ¥ OKpy>Karolas cpea

4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI

5 PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 4acoB

Beero KoHnTpoJibHbIE
padoThI
9
9 1
5
9
2 1
34 2

IIpakTHyeckue
padoThI

0.5

2.5

DJIEeKTPOHHbIE
(undpoBbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74



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

IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
1 buonornus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
05.09.2023 https://m.edso0.ru/863e632a
Mertoabl MO3HAHMS JKHBOU IPUPOIBI.
IIpakTtrueckast padora Ne 1
2 «ﬁCHOHLSOBaHI/II)e a3JIMYHBIX METOJIOB 1 0.5 bubmorexa HIOK
P s ' 12.09.2023  https://m.eds00.ru/863e6122
PU U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
3 buonornyeckue cuctemsl, MpOLECCH U UX 1 bubmuoreka [JOK
U3y4YeHue 19.09.2023  https://m.eds00.ru/863e6564
4 XUMHYECKHI COCTaB KJIETKH. Boma u 1 bubnmorexa LIOK
MUHEpPAJIbHBIE COU 26.09.2023  https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
> bemcu. Cocras u crpocrme benkos ! 03.10.2023 |  https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanuszaropsl. Jlaboparopuas padora Ne
6 1 «M13 eHlfe KaTannfnqef:)Koﬁ ’ 1 0.5 bubmorexa TIOK
ya ' 10.10.2023  https://m.edso0o.ru/863e6b72
AKTUBHOCTH ()epMEHTOB (Ha IpUMEPE
aMUJIa3bl WM KaTajaasbl)»
but6mmorexa [IOK
! Yraesoast. Jlammazt . 17.10.2023 = https://m.edsoo.ru/863e6870
bubnunorexa LIOK
H VAT 1
8 YIJICHHOBDIC KHCIOTRT 24.10.2023 @ https://m.edso00.ru/863e6d5¢
9 Wcropus u MmeToas! N3ydeHus KIETKU. 1 bubmuotexa [JOK
Kierounas teopus 07.11.2023  https://m.edsoo.ru/863e6e88



https://m.edsoo.ru/863e6122
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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KieTka kak 11e;10cTHas KuBas CUCTEMA

14.11.2023
CTpoeHue 3yKapuoOTHYECKOM KIIETKH.
JlaGoparopHas padora Ne 2 «M3yuenne
CT OeII){I/ISI II)(JIGT;)K aCTEHUU )KI/I]ZSTHHX Bubmmoreka HOK
11 p6 5 Ii ’ ’ 0.5 91.11.2023 https://m.eds00.ru/863e6ff0
TPHDOB H DAKTCPHI TOA MIKPOCKOTIOM Ha i https://m.eds00.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OIUCAHUEY
bubnuoreka [{OK
12 (O6mer BEmECTs win MeTabommsM 28.11.2023  https://m.edsoo.ru/863e766¢
bubnunoreka LIOK
13 PorocuiTes. XemocnHTes 05.12.2023 | https://m.edsoo.ru/863e7c98
bubnunoreka LIOK
14 5
uepreruucciuii oomen 12.12.2023  https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muto3. JlabopaTopnast pabora No
15 3 «HabOmroneHue MuTo3a B KJIeTKax 0.5 bubnnorexa [JOK
A ' 19.12.2023 @ https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 TToayronosas KOHTpOIbHAA paboTa bubnmorexa [JOK
yrod P P 26.12.2023 = https://m.edso00.ru/863e796e
buocunTtes 6enka. Peakiys MaTpuyHOTO
17 cuHTes3a. TpaHcnanus — OUOCUHTES bubnuorexa [JOK
P H https://m.eds00.ru/863e796e
Oenka
but6mmoreka [IOK
18 Hexknerounslie ¢popMbl )KM3HH — BUPYChI https://m.eds0o.ru/863¢7540
bubnunorexa LIOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
20 Meiios but6mmoreka [IOK

https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e6ff0
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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kierok. OmnogoTBopenue. JlaboparopHast

bubnunorexa LIOK

21 paborta Ne 4 «3yueHue cTpoeHus 0.5 https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka O HaCJIE€ICTBEHHOCTU Bbu6muoteka [JOK
Y U3BMEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS

24 npu3HaKoB. MoHOruOpuaHOE bubmmorexa [OK

https://m.eds00.ru/863e8878
CKpellUBaHNe

o5 JurubpunHoe ckpeniuBaHue. 3aKoH bubnnorexa [JOK
HE3aBUCUMOTI'0 HACJIEA0BAHNS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HaclleJJOBaHUE MTPU3HAKOB.

JlaGopatopHas pabota Ne 5 «M3yuenue

26 pe3yIbTaTOB MOHOTUOPUIHOTO U 05 bubnnorexa [JOK
JUTUOPUIHOTO CKPEIIUBAaHUS Y https://m.eds00.ru/863e8c60
Jp030(UIIBI HA TOTOBBIX
MUKpOIIpenaparax»

97 I'enetuka nona. Hacnenosanne bubmmoteka IIOK
MIPU3HAKOB, CLEIJIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
HN3menunBocTh. HenacieacTBeHHas
W3MEHYHBOCTH. JIJabopaTopnast pabota No
6. M3yyenue Moau(pUKaMOHHON bu6muoreka [JOK

28 0.5
W3MEHUYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpHUBOW»

HaciencTBenHas N3MEHYHUBOCTD.
29 JlaGopatopHas paborta Ne 7. «AHanu3 05 bu6nuorexa [IOK

MyTaluii y Jpo30(uiIbsl Ha TOTOBBIX
MUKpOIIpenaparax»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubnunoreka LIOK

30 Fenernica wenoseka 1 https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacnencrBeHHOCTE U N3MEHUYUBOCTH 1
OpPTaHU3MOBY
2 Movomn rocmmons oronn 1 Bitbmorera LIOK
. https://m.eds00.ru/863e9214
PACTeHHIA U KUBOTHBIX
33 HroroBast KoHTpoIbHAs paboTa 1
34 broTrexHoorus Kak oTpacib 1 bubmmoreka [JOK
MPOU3BOJCTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 buGnuorexa [IOK
04.09.2023  https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS pECTaBICHUN 00 1 Bu6moreka [JOK
9BOJIIOLIMU 11.09.2023  https://m.eds00.ru/863e9570
bubmuoreka [IOK
3 Miricpossostrotus 1 18.09.2023  https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
4 BHJIa 1 3BoMronMU. JlabopaTtopHas pabora 1 05 bubanorexa [JOK
Ne 1 «CpaBHeHuUE BUIOB 10 18.09.2023  https://m.edso0.ru/863e99c6
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmmnoreka HOK
(hakTOpbI) SBONIOIHIH 25.09.2023  https://m.edsoo.ru/863e9dad
. bubmuoreka [{OK
6 Ectectaentbili 0to0p 1 ero popusr 1 02.10.2023  https://m.edso0o.ru/863e9ed0
Pe3ynbTath! 3BOIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. Jlaboparopuas padota 1 05 bubmmoreka [JOK
No 2 «Onucanne npucrnocoOIeHHOCTH 09.10.2023  https://m.edsoo.ru/863e9fde
OpraHmu3Ma M €€ OTHOCUTEILHOTO
XapakTepa
8 HampaBiieHus 1 TyTH MaKpOIBOJTFOIIHH 1 bubmorexa HOK
16.10.2023  https://m.edsoo.ru/863e9cle
9 Heo6paTumocTs 3BoIOIIUHN 1 93.10.2023
10 Ucrtopus xu3Hu Ha 3emMiie U METObI €€ 1
M3y4YeHUS 06.11.2023



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

1 I'unoTe3bl NPOUCXOKIACHUS )KU3HU Ha bu6muoteka [JOK
3emie 13.11.2023  https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U bubmuorexa [JOK
nepuoiam 20.11.2023  https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTENTHLHOTO U KUBOTHOTO MHpA. Bu6miorexa LIOK
13 Hpaxiiccias padora Ne 1 «ng’quHe 05 27.11.2023  https://m.edsoo.ru/863ea8bc
HCKOIMAEMbIX OCTaTKOB PaCTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cuctemMa OpraHu4ecKoro bubmmoreka [JOK
MHpa 04.12.2023  https://m.edsoo.ru/863ea48e
PesepHblit ypok. O600mIeHue 1Mo Teme
15 ;]:;;I;)I;IKHOBGHI/IG Y Pa3BUTHE KU3HU HA 11.12.2023
16 DBOJTIOLHS YeTI0OBEKa (aHTPOIIOTEHER). bubmmorexa [JOK
18.12.2023  https://m.edsoo.ru/863eac2c
17 JIBmoxymiue cuibl (paKTopsl) bubmmoreka IIOK
aHTPOIIOTEHE3A. 25.12.2023  https://m.edsoo.ru/863ead44
18 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA
19 YenoBeueckue pacsl U IPUPOIHBIE bubmuoreka [IOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea?2
20 DKOoJ0rus Kak HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnunorexa LIOK
(bakTopsl https://m.edsoo.ru/863eafec
Abunornueckue gaxktopsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
29 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnmnoreka [JOK

oburtanusy. Jlabopatopuas pabora Ne 4.
«BrsiHHAE CBETa HAa POCT U Pa3BUTHE
YEPEHKOB KOJIEYyCa»

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubnunoreka LIOK

23 Buorurieckue paxroper 1 https://m.eds00.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
24 nonyssnun. [Ipaktrudeckas padora Ne 2 1 05
«[TomcuéT IIOTHOCTH MOMYJISIHIA Pa3HBIX
BUJIOB PACTCHHI»
bubmmoreka [JOK
25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 1 https://m.e dSO(I)_.[ru 1863eba6a
bubmmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.e dsoc])_.[ru 1863eb46a
OcHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 Dxkonoruyeckue nupamuasl. CBONWCTBA 1 bubmorexa HOK
sxocicTen. CyKieccus https://m.edso0o.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOT€HHBIE 3KOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa 1 bubmmnoreka HOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnnorexa [JOK
ounocdepsl https://m.edso0.ru/863ebd16
32 YenoeuecTBo B 6rochepe 3emnn 1
PesepBubIil ypok. O60011IEHHE TEMBI
33 «Coo00111eCTBa U DKOJIOTHYECKUE 1 13.05.2024
CUCTEMBI»
34 CocymiecTBoBaHUE TTPUPOIBI U 1 bubmmnorexa [JOK
YeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I1O 34 95

ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

* buosorus. buonornyeckue cucteMsl U mporiecchl, 11 kimace/ Tepemor A.B., [lerpocoBa
P.A., O0miecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO «M3maTenscTBo BJIAIOCY;
O0111ecTBO ¢ OrpaHUUEHHOM OTBETCTBEHHOCTHIO «M3aarensckuii ieHTp BJIAOC

buonorus: O6mas 6momorus. 10-11 knaccsl: yaeonuk/ A.A. Kamenckwii, E. A.

Kpukcynos, B.B.Ilaceunuk. - M.: [lpoda, 2014

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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