MHHHUCTEPCTBO IPOCBEIEHWS POCCHHCKOH ®EJEPALIMH
Muuncreperno obpazosanns bearopoackoii obaactu
Y npasaenne opaloBanun aIMHHRCTPAIIN AJEKCEEBCKOTO OKPYTa

PACCMOTPEHO

METONMHYECKHM
ofrbeAHHEHHEM YUHTENEH
ECTECTBEHHD-
MATEMATHHECKOrD LK

e o
Bapuisukosd ULA
IMpitkas Neb ot w200 06
2023,

MOY Penencias COLL

COINTACOBAHO

']ah'!l:{:'l'l}li.‘f.'.flh AUpeKTopd

1 S
Kocus 10D,
Mpmkas X 10 o1 6215

223 1.

PABOUYASH [MTPOI'PAMMA
(11 3445390

‘:r’TI-]EP_}K,J_j,Ei)()
Japesiop /-

A
Fa

=]

S o
)

* Ocapsxona E1
Hpaan Nebdom « 23006
2023,

yuehnoro npeamera «buoaorus. basossiii yposensy

a4 obyuatowmxca 10— 11 enaccos

ceqn Penenka 2023



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY ISt
omnpeneseHus MoaXoq0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOTro TMpenMera
«buonorusi»  coctaBuwiM: KoHuentyaineHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COAEp)KAaHUA, pE3yJbTaToB OOydYeHUs U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHME CHUCTEMBI CPEIHEro
ob1rero oopazoBanus B Poccuiickoit deneparinu, a Takxke MOJ0KEHUS O crieruduke
Oouonoruu, €€ 3HAUCHUH B TO3HAHUM JKUBOW TPUPOABI MU OOECIeuYeHUn
CYILIECTBOBaHMs 4YeJIOBeUeCKOro oodiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEBI TI0 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma no Guosioruu 1aé€t NpeacTaBiIeHue O LeNx, 00 oOlIel cTpareruu
00y4eHus, BOCHUTAHUSI ¥ Pa3BUTHS 00yUJaIOIIUXCsI CPECTBAMHU yUeOHOIO peAMETa
«buonorusy, onpezenser o0g3aTeNbHOE PEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpezielieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEeMYIO IOCJIEJ0BATeIbHOCTD
U3Yy4YEHUs! Y4eOHOro MaTepHalia ¢ y4éTOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM O0Opa30BaTENbHOrO TMIpoliecca, BO3PACTHBIX OCOOEHHOCTEU
00ydJaronmxcsi.

B nporpamme no Onosiornu Tak:ke yUYMThIBAIOTCS TPEOOBAHUS K MIIAHUPYEMBIM
JUYHOCTHBIM, METaNpPEAMETHBIM W MPEIMETHBIM pe3yJbTaTaM oOOydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBATEIbHOM
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUM OOy4YaroMMXCSd IO OCBOCHMIO COJAEpKaHUSA
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYEHMM OHMOJIOTHM, OJjlarojiapss 4yeMy B HeW
POCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e >XM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXKaIolleld MPUPOTHON cpene.
[ToaTomMy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOEHHUU >KUBBIX CUCTEM PA3HOIO PaHra U CYUIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMaHHE HCIOJb30BaHUIO
MOJIyYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3314, B
TOM dYHCJe: TPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIETUPOBAHNS, 000CHOBAHUS SKOJIOTHUECKH I€1eCO000Pa3HOrO
MOBEJICHUSA B OKPY’KAIOIIEHW MTPUPOIHON CpeAe, aHAIIN3a BIIMSHUSA XO3IMCTBEHHOM
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHue BHHMMaHUS K TPUKIAQAHONM HANpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorus MpoAUKTOBaHO HEOOXOTUMOCTHIO 00ECTICUCHUS YCIOBHN JIJISl PeIICHUS



OJTHOM M3 aKTyaJbHBIX 3aJ1ay IIKOJBHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanonaraet GopMUpOBaHHE y OO0YUAIOUIMXCA CIMOCOOHOCTH alalTUPOBATHCSA K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpelHero oOIIero o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecrnieunBaeT (GOPMHPOBAHME Yy OOYYAIOLIMXCS MPEACTABICHHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KMBOW Ipupoje, eé
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allMM W SBOJIONNU, CO31aET
yCIOBHUSI  JJIA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M Oe3omacHOro obOpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIECHUSI K dKUBOW MPUPOJIE
U YEIIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TaKKe JJIS PEIICHUST BOCIIUTATEILHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHEro  oOmiero  o0pa3oBaHUs, COLMAIU3AIMIU
obyuaromuxcs. M3ydyenue Ouonoruu obecrneurBaeT yCJIOBHS Il GOpMHUPOBaHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX ¥  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPhl, CIOCOOCTBYET HHTETpAIlMH OMOJOTUYECKUX 3HAHUMA C
MPEACTABICHUSIMU U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUH U
reorpadun. Ha3BaHHbIE MOJNIOKEHHS O TMPEAHA3HAUYEHUH YYEOHOTO TpeameTa
«buonorus» COCTaBUIM OCHOBY Ui ONpENeNieHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €TI0 COJEP)KAaHMS, TPEICTABICHHOTO B MPOrpaMMe IO
Oouooruu.

Ot60p copepxanus yueOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMI KyJIbTypOCOOOPA3HOTO IMOAXOAAa, B COOTBETCTBUHU C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMble IS
dbopmupoBaHus OOIIEH KyJbTYypbl, ONPENCSIONMNE aJeKBATHOE IOBEICHUE
YeJioBEeKa B OKPYXKarolled MPHUPOJHOIM cpese, BOCTPEOOBAHHBIE B IMOBCEIHEBHOMN
KU3HU U TpaKTUYecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CIIyKaT OCHOBOM i1 (POpMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W
IIEHHOCTHBIX  OPHCHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJIOrHYeCcKOro 00pa3oBaHMUsl.

CTpyKTypupOBaHUE COJEpKaHUA Y4YeOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYIIECTBJIEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIIEYIOUIUE COJepKaTeNbHble TnHuM: «buosnorus kak Hayka. Metozsl
HAay4yHOTro To3HaHUs», «Kietka kak Ouonormyeckas cuctemayn, «OpraHu3m Kak
Ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasne OpraHUYeCKOro MHPay,
«IBOIOIHUS KUBON TPUPOIBI», « IKOCHCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH.



[lens m3yuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJNaJicHHEe  OOYyYarONMMMUCSA 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHATHHOU
OpraHW3alMK >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHrne yMEHUU
UCIIOJIb30BaTh ATU 3HAHMS JJISI TPAMOTHBIX JCHCTBUH B OTHOIIEHHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
YPOBHE 00ECTICUMBACTCS PEIICHUEM CIEAYIONINX 3a]1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTUYECKUX TEOPUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKalIuX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIAAIONTUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOMIMXCS IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MyTSIX Pa3BUTHS B
OWONIOTMY HAYYHBIX B3TJISIOB, WJEH W TOAXOJOB K HM3YyYCHHIO JKMBBIX CHCTEM
pPa3HOTO YPOBHS OpPTaHU3AIUY;

CTAHOBJICHHE Yy OOydyarolmuxcsi oOmed KyJabTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MUpa KUBOW TMPUPOJIBl HA OCHOBAaHUY 3HAHUH ¥ OTIBITA, TIOTYYCHHBIX MTPU U3yUCHUN
OMOJIOTHH;

dbopmupoBaHue Yy OOYy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUA B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STUUECKHIX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 11 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KHU3HU AJIs
OLCHKHU MOCJEACTBUN CBOEU JIESITEIHOCTH 10 OTHOLICHUIO K OKPYXKAKOUIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MEp MPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero ob6pasoBanus «buwonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISAIINM B
coCTaB NpeaMeTHOM 00sacTu «EcTecTBEHHO-HAYyYHbIE TIPEIMEThI.

Jnst u3ydeHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponb Ouonoruu B GopMUpPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI Mupa. Cucrema
OMOJIOTMUECKUX HAYK.

MeTopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemMoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YCHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 HX OPraHU3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIUOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHU OpraHU3alluu
YKUBOW IPUPOABD).

Oo6opynoBanue: moaenb MoJiekyibl JJHK.

Tema 3. XumMu4ecKknii cCOCTaB U CTPOCHHE KJIETKH.

XHUMUYECKUIM COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BelIlecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (IIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUM OETIKOB.



depMmeHThI — OHoJIOTHYecKHe Katanu3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyoOcTpatHas cnenupuuHocTb. Kodepmentsl. Butamunsl. Otianuuns
(EepMEHTOB OT HEOPTAHUYECKUX KATaIN3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), AucaxapHibl
(caxapoza, JlakT03a) M THoOJUcaxapuabl (Kpaxmaj, INIMKOT€H, LEJI003a).
buonoruueckue QyHKINU YrIeBOJOB.

Jlumunel: Tpurauuepuasl, Qochonunuasl, crepounsl. [ uApoPUIBHO-
rupodoOHble  cBolcTBA. buonornueckne @yHkumm Jsmnuaos. CpaBHEHHE
YTJIIEBOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

HykneunoBesie xkucnotrsl: JHK u PHK. Hykineotuasl — MOHOMEpHI
Hyki1enHoBbIX kucnoT. Ctpoenue u Qpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIINN.

[{urosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJEUCTBUSA
uaeH u (akToB B HAYYHOM MTO3HAHUU. MeTOo/1bl U3yUeHUS KIETKH.

Knetka xak nenoctHas xuBast cuctema. OOmime mpu3Haky KJIETOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JJHK kak remermueckwii ammapar, cucrema
cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornuyeckas. (OcoOeHHOCTH
CTpOEHMS NpoKapuoTHueckol kieTku. Kiierounas crteHka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
dbyukiuu. [nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opraouasl. OpHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
Iu30CcOMBIL.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHouAbl KIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIM, PECHUUKH,
KryTUKU. OyHKIIMY OPTaHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynaropHslil neHTp kiaetku. CTpoeHue siapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

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

Juarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIE».

Tabmuupl n cxemsl: «llepuoanueckas TabnMIIa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOABY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OENIKay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne momnekybt



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpoeHue KXUBOTHOW KIETKW»,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpOoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue siipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTECHUI,
KUBOTHBIX W OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax U ux
OIHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJTISINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI EIMHOrO IIpoliecca
meTtabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrHMH B MOHMUMAHUU
MeTabonu3ma.

Turnbel oOMeHa BelecTB: aBTOTPoGHBIN U TeTepoTpodHbIi. Ponk ¢hepMeHTOB B
oOMEeHe BEIIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emue. Biausinue ycinoBuil cpefibl Ha (POTOCHHTE3 U CIIOCOObI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMOoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

OHepreTudeckuii oOMeH B KJeTke. PaciiernsieHue BeliecTB, BbIICICHHE U
aKKyMYJUPOBAHHE SHEPTUH B KJIETKE. DTaIbl SHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPHEeKTUBHOCTh FHEPTETUUECKOTO 0OMEHA.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi renetnueckod uHopmammMu B KIETKE. |'€HETHYeCKHil KOA U €ero
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amMuHOKUCHOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOECHHMS M JKMU3HEHHOTO LHKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpUWIIIUS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocunres», «Ctpoenue JIHK,
«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CITIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anunkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJEb cTpyKTypbl JTHK.

Tema S. PasmMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipouiecchl, mpoTekaromue B uUHTepdaze. Permkanusa — peakuus MaTPUUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumouaHeI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuGesb KJIETKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VIcKycCcTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TomoBoe pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Craguu meio3a. IIpomecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie kene3bl: CeMEHHWKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIHIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
NOCTAIMOPUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSI.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DOpMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHUE
pacteHui», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pernmukanus JHK», «Mutos»,
«Menos», «IIpssmoe u HenpsaMoe pa3BUTHEY, «I aMETOreHe3 y MIIEKOIUTAIOIIUX U
YeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MHKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SHIIEKIeTKa MIIEKONMUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leaeHue KIeTKku», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopHas pabora Ne 4. «/3ydeHuwe cTpoeHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pazButus reHeTuku. Poibs nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTHUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYISIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuiHoe CKpellMBaHhe. 3aKOH €AMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. [IpaBuito TOMUHUPOBaHUS. 3aKOH pacUICIIEHHs IPU3HAKOB. [ unoresa
yucTOTHI rameT. [loHOe 1 HenmoJIHOe JOMUHHPOBAHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upytollee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabota T. Moprana no criernieHHOMYy
HacIIEJOBaHUIO F'eHOB. Hapyiienue cuenienus reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3meHunBoCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIE/ICTBEHHAS.
Poinp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnenacTtBenHas, uWiM TeHOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHaTHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWHATHUBHOMU
W3MEeHUYMBOCTUA. MyTarmoHHast "3MeHUIUBOCTh. Kimaccudukanusi MmyTamuii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiona.

BHesnepHas HaClI€ACTBEHHOCTh U U3BMEHUYHBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE reHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHMs 4YeJOBEKa: TI'€HHBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEIPaCoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PUIAKTUKYU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAICHUY U JICYCHUN T€HETUUECKUX 3a00JICBaHUM YeloBeKa.

JdemMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETHYEeCKast
OCHOBa», «3aKOH paCUICIICHUS U €T0 IUTOT€HETUYECKask OCHOBa», «3aKOH YHCTOTHI
rameT, «Jlurnbpunnoe ckpemubanue, «llutomornyeckre 0CHOBBI AUTUOPUIHOTO
CKpeumBaHusay, «Menos3y», « BzauMoeicTBre aJUIeNIbHBIX TEHOBY, «l eHeTHYeCcKue
KapThl PACTCHUM, )KUBOTHBIX W 4YeJOBEKa», «['eHeTnka mosua», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MoJIoM», «KapuoTumbl 4ernoBeKa M >KMBOTHBIX),
«Buapl m3meHunBoCTHY, «MoaudukamoHHas M3MEHUYMBOCTHY», «HacnmemoBanue
pesyc-baktopay, «I'eHeTruka rpynm KpoBmw», « MyTarinoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MoJieNu-anmiuKanuu «MOHOTUOpUIHOE CKpEelIUBaHUEY,
«HenonmHoe nmoMuHHMpoBaHue», «JuruOpuaHoe ckpemuBaHue», «llepexpécr
XPOMOCOM», MUKPOCKOIT U MUKpoTipernapart «/[po3oduna» (Hopma, MyTanuu GopMsl
KPBUIBEB U OKPACKH Tena), repdbapuii «['opox moceBHOI».



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTUOPUIHOTO CKPEUIUBAHUS Y JP030( Uikl HAa TOTOBBIX MUKPOIIpENnapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydyenne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BaApUAIMOHHOU KPUBOW».

JlaGopatopHas padota Ne 7. «Ananu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YeJIOBEKaY.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOUECC. 3apOKICHHUE CEJNEKIUH U JIOMECTUKAIIMS.
VYuenne H. Y. BaBunoBa o ieHTpax mpoucX0XI€HUsI 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuit. LleHTpbI MpOUCX0KACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJEKUMHA pPacTeHUH M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBaHue — WHOpuauHr. Yucrtas nuHusA. CKpelIMBaHWE YHCTHIX JIMHHM.
['eteposuc, wnu rudpunnHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOpPUIUHT.
Otnanéunas rudpuanzanus u e€ ycrnexu. CKyCCTBEHHBIM MyTareHe3 u moJiydeHue
NOJIUTTIONI0B. JIOCTHXKEHUS CeNEKIMKU PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib NMPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kierounbie KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KionupoBanue BBICOKOIPOIYKTUBHBIX — CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

DKoJiorMueckue M dthyeckue  npobnembl. MO -  reHeruyecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneyenko, M. .
HNBanHoB.

Tabmumbr u cxembl: kKapta «lIeHTpBI MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHuit», «Ilopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzaius», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OO0bekThl OuoTexHONOTUNY, «KieTtouHble KyabTYphl U
KJIOHHpOBaHKe», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOZIOB i KOPHETIJIONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypenust «OCHOBHBIE METOAbI U JOCTHUKEHHUS CEJIEKIWHA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[MOHHYO CTaHILIUIO, IJIEMEHHY IO bepmy,



COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpHUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUlKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusiHuEe 3BOJIIOLNMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTOMOrMYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJICHUS BHJOB B THAJCOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoacTso U paznuuue (payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKue: CXOACTBA W pa3inuus 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYISIpHO-OMOXUMUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BceX
OpraHU3MOB.

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBUHM3MA. J[BWKyIIHE CHUIIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAss M3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus Bostonnu (CTD) 1 €€ OCHOBHBIE MOJTOKEHHUS.

Mukposontonus. [Tonynsiuusa kak equHUILA BUAA U 3BOJIIOLIMH.

JBuxyue cuibl (hakTopbl) SBONIONUHM BUIOB B MpUpoe. MyTallMOHHBIHI
IpoLecC W KOMOMHATHBHAs W3MEHUYMBOCTH. llomynsnnoHHBIE BOJIHBI M AperQ
re’oB. M3oisanus u Murpanus.

EctectBennblii 0oTOOp — HampaBistonmii  (aktop 3BomonuH. DOpMbI
€CTECTBEHHOTO 0TOOpA.

[Tprucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yJbTaT 3Boonud. [Ipumepsl
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UANOATANTALINH.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (QOpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHUECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIIOLUY.

[IpoucxoxkaeHne OT HeCNEeNMAIN3UPOBAaHHBIX NpenkoB. lIporpeccupyromas
crienuanu3anys. AJanTuBHAS paguaLusl.

JdemMoHcTpanum:

[Toptpetsl: K. JInnnei, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuios.



Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apOoabIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy», «@Popmbl  OOppObI 32
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,
«MHoroobpazue  mopon  KMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Ununoamantammm», «OO0mas aereHepanus»,
«/IBmkymme cuisl dBosonum», «Kapra-cxema wapmpyrta nyremectsus Y.
Hapsunay», «bopbba 3a cymiecTBoBaHuEe», «lIpUCIOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe Bua000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KHUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHs H3BOJIIOLMHU», 00bEMHAs MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMUBOTHBIX M pacTeHui», wmonaenb anmukanus «llepekpécr
XpPOMOCOM», BIIaXKHbIE ITpenapatsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYIIKN,
Mukpornpenapar «Jpozoduiiay (Hopma, MyTau (GOpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHuE BHUIOB IO MOP(OJIOTHUYECKOMY
KPUTEPUIO».

JlaGopartopHas padota Ne 2. «Onucanre nprucrnoco0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE *KU3HU HA 3emuie.

JloHayuHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TUnotes3bl
BO3HMKHOBEHHUs >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavanbHble 3Tarbl
ouosormdyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. I[lameosoiickas spa u €€ mnepuUOAbl: KEMOPHICKHUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3omckas 3pa u €€ mnOepuoApl: NaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro MuUpa Kak OTpaxkeHue 3BOoUHH. (OCHOBHBIE
CUCTEMAaTUYECKHUE ITPYIIITBI OPraHU3MOB.

DBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKka. PazButue npeacraBieHuil o
MPOUCXOKICHUHN 4YeloBeKa. Meronsl HW3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBuxyue cuisl (hakTopbl) aHTpornoreHesa. HacnenctseHHas H3MEHUYNBOCTb
U eCTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, H3TOTOBJICHUE OPYAMUN
TpyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
pazymubiii. Haxonku wucKoOmaembIX OCTaTKOB, BpEMsl CYLIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJIOUIHAS
(a3maTcko-amepukaHckas).  YUepTel  MpPUCHOCOOJECHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHUSA. EIHMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmunpl n cxembl: «BosnuknoBenne CollHEUHOH cucTeMmbl», «Pa3Buthe
OpraHn4eckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuornueckast kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKHX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHenmmue moaw», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HeloBeuecKne pach».

O6opynoBanue:  mynsixu  «lIpoucxoxaenue  venoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKU WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHHM IEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TEOXpoHOJIOTHYEcKass Tabnuma, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTECHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktrueckast padora Ne 1. «/3ydyeHne nckomaeMbIX OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJUJIEKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpPY:KawIuas cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4ud U pa3Jesbl 3KOJIOTHMH. MeToIbl SKOIOTHYECKUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHA.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abuoTHyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeicTBHE SKOJOTHYEeCKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOluoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BIaxHOCTb. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckue puTMsI.

buotnueckue axktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusMm, xoomepanus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBaHUS OpPraHW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyjsuud. OCHOBHBIE IOKa3aTENIH
NOMYJISIUMW: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ peryJsius.

JdemoncTpanuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. I'ekkenb.

Tabmumpl u cxembl: kKapTa «[Ipuponusie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®otonepuoauzmy», «llonmynauumn», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTU NOMYJSUuU UHDY30puu-Ty penbkuy, «IlumieBsie nemnm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonornyeckne 0COOEHHOCTH pPACTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpaxTrueckast padora Ne 2. «IloacuéTr MIOTHOCTU MOMYJISIUIN pa3HBIX BUAOB
pacTeHu.

Tema 4. CooOmecTBa ¥ 3K0JI0rHYeCKHe CUCTEMBI.

CooOiiecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OuOlIeHO3a: BUIOBa,
POCTPAaHCTBEHHAs, Tpoduueckass (muienas). Buasl-momuHantsel. CBsizu B
ouoneHose.

Dkoyoruueckne cucrembl (dkocuctembl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYILICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH 3KocucTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHbIE
MOKa3aTelM 3KOCHCTEMBI: OuoMacca, MPOAYKIHs. OKOJIOTHYECKHE MHPaMUIbL:



OPOAYKIMH, YHUCICHHOCTH, OuomMacchl. CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, passutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCUCTEMA XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenune B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rI00anpHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoThl BelIECTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yTiepoa,
a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUST B Onocdepe.
['1oGanbHbIE HKOJIOTUYECKUE TPOOIIEMBL.

CocyuiecTBoBaHHE IPUPOIBI U uesoBeuecTBa. Coxpanenue OnopasHooOpasus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YINPABICHUSA
IPUPOAHBIMU PECYPCAMU U UX UCIOJIb30BaHUE. JloCTHXKEHN OMOJIOTUM U OXpaHa
PUPOJIBL.

JdemMoHcTpanum:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumesbie nenun», «buoleHO3: cOCTaB U CTPYKTYpay,
«IIpuponnsie cooOuiecTBay, «llenu nuTaHus», «IKOJOrHUECKas MUPAMUIAN,
«buocdepa u yenoBek», «IkocucTeEMa MMUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMa
XBOMHOrO  Jeca», «buoneHo3 BomoéMa», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE BO3/ICUCTBUA HA PUPOAY», « BaxkHel e NICTOUHUKHY 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTaBistomas ouochepon»,
«®aktopsl  nmerpaganuu  nouB»,  «llapHukoBbiii  3ddekT», «DakTOpHI
paZMOaKTUBHOTO 3arpsi3HeHus Ouocheps», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenune xu3Hu B Ouochepe», «O30HOBBI »HKpaH Ouocheps»,
«KpyroBopoT yriepoaa B ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHbIe coobIEecTBay, KoJeknn «buorieHo3y, «Bpenurenu BaxkHEHIIIX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYpP», TepOapru U KOJJIEKIINHY PACTEHUHN U )KUBOTHBIX,
MPUHAJIEKANIUE K PA3HBIM DKOJIOTHYECKUM TIpyIIIaM OJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300paKEHUS OXpaHSAEMBIX BHJIOB pACTCHUH U
YKABOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCA TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCHUUCKON
rpak1aHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHHUI0, HajJu4yhe MOTUBAlMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT TMpOILlECCaM CaMOIMO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBKEHHS K 3aKOHY U IMPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpPHOMY HACJIEIUI0 U
TPAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaroLIEH Cpelie.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYarONINXCsl pYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTH B MPOIECCE peaM3allii OCHOBHBIX HANpPaBICHUN
BOCIIUTATEIBHOM ESITENLHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBAKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPHU CO3TaHUH YISOHBIX
IPOEKTOB, PEIIEHHMH Yy4YeOHbIX W TO3HABaTEJIbHBIX 3aJa4, BBIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBAJKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PoauHy, CBOM f3bIK M KYJbTYPY, IIPOLLJIOEC W HACTOSIIEE
MHOTI'OHallMOHaJIbHOIO Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJEAUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX Y4YEHBIX B CTAHOBJIEHHUE U
pa3BuTHE OWOJOTMH, MOHUMAHUS 3HAYEeHHs OWMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE YMOIMOHAIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOLMOHAJILHOIO 0JIaronmoJy4ns:

MOHMUMAaHUE U pean3aius 3[0pOBOTO 1 6€30macHOro oOpa3a JKu3HH (310pOBOE
UTaHue, COOJTIOICHNE TUTUEHUYECKHUX MPABIII K HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHSATUH W OTAbIXa, peryisipHas (¢u3nueckass aKTHUBHOCTb), OEpexKHOro,
OTBETCTBEHHOI'O U KOMIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 310POBBIO;

MOHMMAHUE 1IEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOMINUX 37I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOM M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peasr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHNUN BCEH KU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH TIeJIeCO00pa3HOE OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM s
OKPYXKaIOLIEH CPEeIbl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM U TMyTed uxX
peLICHHUS;

CIOCOOHOCTH MCIOJIB30BATh MPUOOpPETaeMbIe PU U3YyUE€HUN OUOTOTUHU 3HAHUS
M yYMEHUSI [OpH pPEHIeHUH NOpo0ieM, CBSI3aHHBIX C  PalUOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIOICHUE  MpaBW  TOBEICHUST B MPHUPOJE,
HAaIlpaBJICHHBIX HA COXPAHECHHE pAaBHOBECHS B OSKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphl);



AKTUBHOE HEMPUATHUE IEMCTBUM, IPUHOCAIINX BPE] OKPYKAOLIEH PUPOTHOU
cpene, yMEHHe MPOTHO3UPOBATh HEOIArOMPUATHBIE HYKOJIOTUYECKUE TOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IIPAKTHYECKOMN JESATEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUH Ipo0seM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALIMU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUSA
4eJI0BEYECTBA, IIOUCKA MTyTeH BbIXOJA U3 INIOOAJIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHHss  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0O0ydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTU METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YacMble 3HaHWsS MJI1 aHauu3a H
OOBSCHEHUS SBJICHUN OKPY’KAIOLIEr0 MUpa U MPOUCXOAUIMX B HEM M3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWOJIOTMUYECKHUE 3HAHUS Ui
pelIeHns Ipo0JieM B PeaIbHBIX )KU3HEHHBIX CUTYalIMX;

OCO3HaHUE ILIEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K AKTHUBHOMY IMOJyUYEHHIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIFOYAIOT: 3HA4YMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUS O0YUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCINU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPoliece,
cuUcTeMa, Hay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeI0BaHNe, HAOIIOICHNEe, N3MEPEHUE, SKCTIEPUMEHT U JAPYTHX ), yHUBEPCATbHBIC
y4ueOHble JeHCcTBUS (MO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecneyuBaroniue GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIMAIILHOM
KOMIIETEHIIMU  OOYYaIOIIMXCS, CIOCOOHOCTh OOYYalolmMXCS  HCIOJb30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNUS U YHUBEPCAIbHBIC
y4eOHbIE ICCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTHKE.

MeranpeamMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABATeJIbLHbIMH
AefCTBUSIMM:

1) 6a3oBble JJOrHYecKHe IeiliCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalW3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABIHBATH
CBS3U C IPYTUMHU MOHSATUAMH );

OTpEeNENATh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPaCCYXXJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITLHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€ W OTHOIICHWA B U3Y4YaEMBbIX OHMOJOTUYECKHX OOBEKTAaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO POJa, BBIABICHHBIX B PAa3IMYHbIX HHPOPMALMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIAaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaan3a HMMEIOIIUXCS
MaTEepUAIIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIOIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,



(dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope Oumosiormueckoil nHpopMaIuy, HEOOXOUMOM NJIsi BHIMIOJHEHUST YU4eOHBIX
3ajady;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ounosiornyeckoi nHGopMaIuu (CxeMbl, rpadUuKy, TMarpaMMbl, TAOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(poOpManuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HAIJISTHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oO1enne:

OCYIIECTBISATh KOMMYHHUKAIIMHU BO BCeX cpepax KM3HU, aKTUBHO YHaCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 00CYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBIIIOJHEHHUS MpeiaracMoin
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
JUAJIOTa WM TUCKYCCHH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEeHUsl IPYTUX JIOJIeH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esiTeJIbHOCTh:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaAJIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS IIPU PEIICHNN YUEeOHOH 3a1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCcTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO yYaCTHHUKA KOMAH bl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJIEUW C TO3UIHUUA HOBH3HBHI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBIISATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCATbHBIMU PeryJsiITABHBIMU 1€ICTBUSIMU:

1) caMmoopraHu3amusi:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BBIOMpAaTh HA OCHOBE OWOJIOTMYECKUX 3HAHWH LEJEBBIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JEHCTBHUAX U MOCTYNKaX MO OTHOLICHWIO K UBOW MPHUPOJIE,
CBOEMY 3/IOPOBBIO U 37IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIIECTBIIATh MMO3HABATEIbHYIO JESTENbHOCTD, BBISBIATDH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeIbHON
NesITeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEJIbHO COCTABJIATS IIJIaH PEIICHUS IPOOIEMBI ¢ YIETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumpATh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUN;

JieNlaTh OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pasHbIX 00JacTAX 3HAHUI, TMOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIA U
KYJIbTYpHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BIaJeTh HAaBbIKAMHM  IIO3HABaTENbHOW  pedieKcMu KaKk  OCO3HAHUS
COBEPIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HX pPE3yJIbTaTOB WU
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUHU I OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHUS;

yYMEThb OIICHWBAaTh PUCKA W CBOEBPEMEHHO NPUHUMATh DPEIICHHS IO HX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYrHMX IIpH aHalu3e pe3yJbTaToB
JIeSITEIbHOCTH;



3) npuHsATHE Ce0Os M APYrUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TO3UIMH JIPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyueckue ajs yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHMSI, YMEHHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3iMyYHBIX y4EOHBIX CUTYallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX ¢ Ouosoruedd. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYyHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHbI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJAJE POCCUUCKUX U
3apyOeXHBIX y4YEHBIX-OMOJOrOB B pa3BUTUE OHOJOTUH, (YHKIUOHAIHLHOU
IPAMOTHOCTH Y€JIOBEKA VISl pEIICHUS dKU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COAEpKAHHE OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIECTB U IIPEBPaIlCHUE SHEPTUH ),
roMeocras (caMmoperyisiiusi), YypOBHEBas OpraHu3alus SKUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IEHTpaJibHasg JOrMa MOJICKYJsSipHON Ouosiorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1IeHTpax MHOTooOpas3usi u
MPOUCXOKIECHUS KyJIbTYpHbIX pactenuit H. 1. BaBuiioBa), onpenensiTh rpaHULbl KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTMYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE IOJIYYEHHBIX pE3YyJIbTaTOB,
VCITOJIb30BAaHHBIX HAYYHBIX MOHATHHA, TEOPUN U 3aKOHOB, YMEHUE JIEJIaTh BBIBObI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHUE BBIJEIATh CYyIIECTBEHHBIC NIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpAIICHUS dHEPIUH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
MIPOIIECCOB W SIBJICHWM, JJISl TIPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOMIMX JIFOJCH, COOIIOICHNS HOPM IPaMOTHOTO TIOBE/ICHHUSI B OKPY KAFOIICH
IPUPOTHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBpEMEHHOW  Owojoru ¥ OMOTEXHOJOTHMH  JIi  PalMOHAIBHOTO
TIPUPOOTIOIH30BaAHHS,

yMEHHE pemaTh »JJEMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABIIATh CXEMBI
MOHOTHOPHIHOTO CKPEIUBAHUS JIsl TIPEACKA3aHUsl HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOIHIATH J1A00paTOpHbIE M TMPAKTUYECKHE DPAaOOTHI, COOII0IAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHUE KPUTHYECKH OIEHWBATh MW HHTEPIPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMaIMK, HAyYHO-TOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 WH(MOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCTIOJIb30BaTh IOHATUHHBIN armapar OUOJIOTHH.

[TpenMeTHbIE pe3yabTaThl OCBOSHUSI yueOHOro mpeamera «buomorus» ¢ 11
Klacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJIOTUU B CUCTEME HAYYHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs KU3HCHHBIX 3a71a4;

yMEHUE PACKPHIBATH COACP)KaHNE OMOIOTHUECKIUX TEPMUHOB U TIOHSTUMA: BUI,
MONYJISIUsA, TEHO(OH, DBONIONMUS, ABWXKYIIUME CHIbl ((PaKTOpPhI) HBOIIOLNH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, MPOMAYIECHTHI, KOHCYMEHTBHI, PpEIYLEHThI, I[eMd MHUTAHUS,
AKOJIOTHYECKas pamMua, OMoreoeHos, onocdepa;



yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nytedt 3o A. H. CeeprioBa, yueHus o ouocdepe B. U. Bepnanckoro),
ONPEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U TPOBEACHHE
OHOJIOTMYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSCHEHHUE IMOJYYEHHBIX pPE3yJIbTATOB,
UCIOJIb30BAHHBIX HAYYHbIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIbI
Ha OCHOBAHHH IOJYYCHHBIX PE3yJIbTaTOB,

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOTCOXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS A1 OOBSACHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHWM, IJI NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HU C 1IeJIblI0 o0ecreyeHus: 0e30IMacCHOCTH CBOETO 3[0pOBbSI U 370POBbSA
OKPY>KaIOIIMX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY>Karolen
OPUPOIAHON cpefe, MOHMMaHHWEe HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIBHOTO MPUPOIOTIONH30BAHMUS;

yMEHHE pellaTh dJeMEHTapHble OMOJIOTMYecKUe 3aJaud, COCTABIATH CXEMBI
IepeHoca BEIleCTB U SHEPTUH B dKocHcTeMax (LeNu MUTaHus);

yMEHHUE BBIMOJHATH JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000pPYA0BaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPNPETHUPOBATH HHOOPMALIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBAa MAacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  rJ00ajJbHbIE  SKOJOTMYECKUE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111258 OMOJOTHYECKYI0 MH(POPMAILMIO W3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/t P KonTponbnbsie IlpakTHyeckue (p )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
! bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
bubmunoreka LIOK
2 JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 https://m.edsoo.ru/7fA1c292
. bubmuoreka [IOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmunoreka LIOK
4 HKHSHEESTENEHOCTS KIETKI 0 https://m.edsoo.ru/7f41c292
5 PazMHOXeHUE 1 THANBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 8 15 bubnuoteka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6nuoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bubmmoreka LIOK
8 Pesepsrioe Bpes ! https://m.edso0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

KouunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/mn P Konrpoabnsie IIpakrTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmorexa [IOK
! IBOIMOUHONHAS GHOTOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HH Ha 9 05 bubanorexka [HOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OPraHH3MBL 1 OKpY3KaIOWas cpeaa > ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa 1 3KOJIOTHUECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
P 2
> CSEPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
i 34 0 2.5

I[TPOTPAMME



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

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne aTa nudposLIe
Tema ypoka Kontpoabubie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeToap! T03HaHUS JKUBOI
npuposl. [Ipaktraeckas padota
2 NE 1p<<§ICHOJ'II:)30BaHI/Ie aSIJ)'II/I‘IHI)IX 1 0.5 bubmorexa LHOK
j P ' https://m.eds00.ru/863e6122
MCTOHOB NP U3YUCHHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuctemsi, 1 bubmuorexa [JOK
MPOLIECCH] ¥ UX U3YUYECHUE https://m.eds00.ru/863e6564
4 XUMHYECKUH COCTaB KIIETKH. Boma 1 Bbu6nmuoreka [JOK
Y MUHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
Bbu6nmuoreka [JOK
5} b .C 0 1
CAICH, LOCTAB 1 CTPOCHHE HEIkon https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIU KaTajasbl)»
b K
7 VYraesoapl. JInmuabsr 1 nommorexa O

https://m.eds00.ru/863e6870



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

Bbu6nmuoreka [JOK

8 Hyruenrontie kncnotet. AT® https://m.edso00.ru/863e6d5c
9 Hcropust u METObI N3yUYEHUS bubmmoreka [JOK
kietku. Knetounas teopust https://m.edso00.ru/863e6e88
10 Knetka kak 1ieocTHas KuBast
cucTema
CTpoeHmne 3yKapuoTUYECKOM
kieTku. JJaboparopnas pabora No 2
«H3yuenue cTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEC»
Bbu6nmuoreka [JOK
12 OOMeH BelecTB WM METa00JIN3M httos://m.edsoo.ru/863e766¢
Bbu6nmuoreka [JOK
13 Potocitnres. XemocHires https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTiicckuii 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.
Jenenue kneTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 05 bubnnorexka HOK
«HaOmronenre MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [JOK
MAaTPUYHOT'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsmus — OuocuHTE3 OENKa buGnnorexa LIOK

https://m.edso00.ru/863e796e



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

18 Hexknerounsie ¢popmbl )KU3HU — bubmmoreka [IOK
BHUPYCBI https://m.eds00.ru/863e7540
Bbu6nmuoreka [JOK
19 DopMbI pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
N bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue ¥ pa3BUTHE TOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 Jlaboparopuas pabota Ne 4 05 bubanorexka HOK
«3y4yeHue cTpoeHus MoNIOBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha I'OTOBBIX
MHUKpOIpenapaTax»
99 HNunuBuayansHOE pa3sBUTHE bubnumoreka [IOK
OpPraHu3MOB https://m.eds00.ru/863e8436
I'eneTuka — Hayka o
23 HACJICJACTBEHHOCTH 1 bubmorexa LHOK
g https://m.eds00.ru/863e86f2
U3MCEHYUBOCTHU
3aKOHOMEPHOCTH HaCIIETOBAHHS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmmorexa [JOK
P ] puA https://m.edso0.ru/863e8878
CKpEIIBaHHE
UTHOPHUIHOE CKPEIIMBaHNC.
25 J:;[aKOH l1.;ejaBHcmforL:)l bubmmorexa [JOK
https://m.edso00.ru/863e89a4
HaCJIeIOBaHMsI TPU3HAKOB
CueruieHHOe Hacae10BaHUE
26 npu3HakoB. JlabopaTopHas paboTa 05 bubnnorexa [HOK

Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPUAHOTO U AUTHOPHUIHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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https://m.edsoo.ru/863e8c60

CKPELIMBAHUA y IPO30(QHIIBI HA
FOTOBBIX MUKPOIPENapaTax»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
NPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso00.ru/863e8c60
HN3menunBocth. HenacnencrseHHas
W3MEHYHBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue bubanorexa HOK

28 . 1 0.5
MOIU(DUKATTIOHHON U3MEHUNBOCTH, https://m.eds00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO psiia
Y BapUallMOHHON KPUBON»

HacnenctBenHass ©3MEHYUBOCTD.

29 JlaGopaTopHnas pabota Ne 7. 1 05 bubanorexa HOK
«AHanu3 MyTanui y 1po30¢uibl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOIIpEnapaTax»

bu6mmoreka [IOK

30 Tenrernia westobeta 1 https://m.eds00.ru/863e8d78
PeseprubIil ypok. O6001IeHIE TIO

31 teme «HacnencTBeHHOCTh 1 1
W3MEHYMBOCTH OPraHU3MOBY»

bu6mmoreka [IOK

32 Ceneiipis kax Hayka 1 nporece ! https://m.edso00.ru/863e9214

33 MeToabl U JOCTHKEHHS CeIICKIINU 1 bubmuorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak oTpacib 1 bubmmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KouunyecTBO 4acos DJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuteckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUCHUS 1 bubmnorexa [IOK
https://m.edso0.ru/863ea20e
5 Hcrtopust pa3BuTHs IPEACTABICHUI 1 bubanorexka HOK
00 3BOIIOLIUN https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Miipoososmions L https://m.edso00.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOLNH.
4 Jlaboparopnast pabora Ne 1 1 0.5 bubmorexa LHOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOp(}oIOrHIecKOMYy KPUTEPHIO)
5 JIBYOKyIIHME CUITBI (9JIEMEHTApHBIC 1 bubanorexka HOK
(haKTOpBI) SBOTIOLNH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennbIit 0TOOP U €10 HOpMBI 1 https://m.edsoo.ru/863e9edo
Pe3ynbpTarsl HBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubanorexa HOK
pabota Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCUTEIHHOTO XapaKTepay
3 Hanpasnenns u nytu 1 bubmmoreka [JOK
MaKpO3BOJIIOUA https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpatumocTs 3BoOMIONNN

Uctopus xxu3nu Ha 3emiie U

10 METO/IbI €€ U3yUYCHUS
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emuie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie o 3pam bubmmoreka [JOK
U IIepUOJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MUPA.
[TpakTuyeckas padora Ne 1 bubnunoreka [IOK
13 0.5
«M3ydyeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUl U KUBOTHBIX B
KOJUIEKIIUSX
14 CoBpeMeHHas cuctema bubanorexa HOK
OpPraHUYECKOro Mupa https://m.edso0.ru/863ea48e
15 DBOIIOLMS YEI0OBEKA Bbu6nmmoreka [JOK
(arTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubmmoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUH 3BOJIOLUU
YeJI0BeKa
18 YenoBeueckue packl U IPUPOIHbBIE bubmmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PezepHblil ypok. O0001IeHuE 110
19 TeMe « BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMIie»
20 DKOJIOrus KaK HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

Bbu6nuoreka [JOK

21 (bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdomnorudeckre 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanwusy. JlabopaTopHas pabora
No 4. «BnusiHue cBeTta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyca»
Bbu6nmuoreka [JOK

23 buornieckie dakTopet https://m.edso00.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nomyssaiun. [Ipaktuueckas pabora

24 Ne 2 «ITonmcuér roTHOCTH 0.5
MOMYJISINI pa3HbIX BUJOB
pacTeHui»

o5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OnolLeHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edso0.ru/863eb46a
OcCHOBHBIE TOKa3aTEIU

97 AKOCHUCTEMBI. DKOJIOTHYECKHE bubmuorexa [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 [TpupoHbIE S5KOCUCTEMBI

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI

30 buocdepa — rnobanpHas bubanorexa HOK

3KOCHUCTEMA 3eMIIN

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenoeuecTBO B Onochepe 3eminn 1

33 CocymiectBoBaHUE TPUPOLBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IeHIE

34 teMbl «Coo01iecTBa u 1
HKOJIOTUIECKHE CHCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






