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MHNOACHUTEJIbHASA 3ATIINCKA
Pabouas nmporpamma no 6uosnorun aist 10 - 11 kiiaccoB coctaBiieHa Ha OCHOBE
CIIETYIOIINX HOPMATHBHO-IIPABOBBIX U HHCTPYKTHBHO-METOAMYECKUX IOKYMEHTOB:

o OenepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit @enepanum» Ne273- @3 ot
29.12.2012r. ¢ U3MEHEHUSIMH U IOTIOJIHCHUSIMH.

o OI'OC COO (mpukaz Munnpocsemienus PO Ne413 ot 17.05.2012).

o OOII COO (mpuxa3z Munnpocsemenust PO No371 ot 18.05.2023).

e OcHOBHOM 00pa3oBaTEILHON TPOrpaMMBbI cpeHero obiiero oopazoBanus MbOY
«Doxkunckas COL No2y.

e [losoxxeHus o pa3paboTKe U YTBEPKIACHUHN pabOYUX IPOrpaMM y4eOHBIX ITPEIMETOB,
KypcoB, aucturuiH (Moaynei) MBOY «®oxunckas COLL No2y.

e VYyebHoro miana OOIT COO MBOY «®oxkunckas COIL Ne2y na 2024 - 2025
y4eOHBIHN TO/I.

e Kanennmapraoro yueOHoro rpaduka Ha 2024 — 2025 y4ueonsiit roq MBOY «DokuHCKast
COI Ne2y.

e @enepanbHoil padboueil nporpammsl COO no yuedOHOMY npeaMery ouonorus ais 10-
11 kmaccos.

[Tpu pazpaboTke TPOrpaMMBbI IO OHOJIOTHH TEOPETHUSCKYIO OCHOBY JUTSI OTIPEICTICHIS
TOJIX0JTOB K (POPMHUPOBAHHIO COACPKAHUS YIeOHOTO MpeMeTa « BHOIOTHs) COCTaBIIIN:
koHrentyanbHbIe mojoxeruss PI'OC COO o B3anM0o00yCIOBICHHOCTH LIETIEH, COIep KaHus,
pe3ysbTaToB 00yUIeHHs B TPEOOBAHUH K YPOBHIO TIOJITOTOBKHU BBIITYCKHUKOB, TIOJIOKEHUSA 00
o0LIUX LEeNSIX ¥ MPUHIUIAX, XapaKTepU3YIOLUIUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHETO
obmero oopazoBanus B Poccuiickoit denepariiu, a Takke MOJOKEHHS O crienn(uke OHOJIOTHH,
e€ 3HaUCHUHU B MMO3HAHUM KUBOM MPUPOJIBbI U 00ECTIEYEHUH CYILIECTBOBAHUS YEIOBEUYECKOTO
obuiectBa. CoryiiacHO Ha3BaHHBIM IOJIOKEHUSM, OIPEIETICHb OCHOBHBIE (DYHKIIUU TPOTPaMMBI
1o OMOJIOTHUH U €€ CTPYKTYpA.

[Tporpamma o 6monoruu Ja€T MpeaCcTaBlICHHUE O TeNIIX, 00 00IIel cTpaTernu 00yYeHus,
BOCITUTAHMS U Pa3BUTHUS OOyUAIOMIMXCS CPEeCTBAMU yueOHOTo npeameta «buonorusy,
onpezenseT 00s3aTeabHOe IPEIMETHOE COJIep:KaHue, ero CTPYKTYpY, pacipeesieHue 1o
pazzenaM u TeMam, peKOMEHIyeMYIO MOCIeI0BAaTeIbHOCTh U3YUEHUS YUeOHOro MaTepHraa ¢
y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKK 00pa30BaTeNIbHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOMINXCS.

B nporpamme 1o OMosioruu Takke YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM U NMPEAMETHBIM pe3ylibTaTaM o0y4deHus: B GOpMUPOBAHUU
OCHOBHBIX BUJIOB YU€OHO-II03HABATEIbHOMN JAEATEIbHOCTH/y4eOHBIX JEHCTBUI 00yJarOIuXCs 10
OCBOCHHIO COJICPKaHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme o 6uonoruu (10—11 kiaccel, 6a30Bbli ypOBEHb) peaii30BaH MPUHIIHIT
MIPEEeMCTBEHHOCTH B U3y4eHUH OMOJIOTHH, OJaroaaps 4eMy B Heil MpocMaTpuBaeTCs
HaIpPaBJICHHOCTh HA Pa3BUTHUE 3HAHU, CBA3aHHBIX C ((OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTAIIMN JTUYHOCTH, SIKOJIOTUYECKOTO MBIIILICHUS,
MIPEJICTaBJICHHI O 3JJ0pOBOM 00pa3e )KU3HU U OEPEKHBIM OTHOIIICHHEM K OKPYXKAIOIIeH
npupoaHoi cpeze. [loaTomy Hapsiy ¢ U3ydeHHeM 00IIeOMOIOTHYECKIX TEOPHil, a TAaKKe
3HAHMI O CTPOCHUU JKUBBIX CHCTEM PAa3HOTO PaHTra M CYIIIHOCTH OCHOBHBIX MMPOTEKAIOIINX B HIX
MIPOLIECCOB B MPOTpaMMe 10 OUOJIOTUH YIEIEHO BHUMAHNE UCTIOIb30BaHUIO IOMYYEHHBIX
3HAHWI B TOBCEHEBHOM JKM3HU ISl PEIICHUS TPUKIIATHBIX 33734, B TOM YHCIe: TPOo(UIaKTHKN
HACJIEJICTBEHHBIX 3a00JI€BaHUN UeI0BEKa, MEIUKO-TEHETUIECKOTO KOHCYTbTHPOBAHUS,
000CHOBaHHUSI SKOJIOTHUECKH 11€IeCO00Pa3HOTO MOBEACHUS B OKPYKAIOIICH MPUPOTHOM cperie,
aHalIM3a BIUSHUS XO3SIICTBEHHOM EATEIHbHOCTH YeI0OBEeKa Ha COCTOSIHUE TIPUPOTHBIX U
MCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJICHHE BHUMAHUS K IPUKIIATHOM HAIIPaBICHHOCTH Y4€OHOTO



npeamMeTa «bnonorusy MMPOAUKTOBAHO HGOGXOI{I/IMOCTBIO O6€CHC‘ICHI/I$I yCJIOBI/Iﬁ AJI1 pCIICHU A
OJTHOM M3 aKTYaJIbHBIX 3a/1a4 HIKOJIFHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOpas MpeAroiaraeT
(dhopMHpOBaHHE Y 00YJAIOIINXCS CIIOCOOHOCTH aJalTHPOBATHCS K U3MEHEHUSM JTUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Bbuosnorus Ha ypoBHE cpeHero o01ero o0pa3oBaHus 3aHUMAeT BaXHOE MecTo. OHa
obecnieunBaet popMHUpOBaHKE Y 0OYIAFOIIUXCS TPEICTABICHUN O HAYYHOH KapTUHE MUPA,
pacmupsieT 1 00001IaeT 3HaHMSI 0 KUBOW PUPOJIE, €€ OTIMYUTEIBHBIX TPU3HAKAX — YPOBHEBOM
OpTraHMU3aIUK | YBOJIIOIHH, CO3AaET YCIOBHS JUIS: IIO3HAHUS 3aKOHOB YKHBOU TTPHPOIBI,
¢dopmupoBanus GyHKIMOHATFHON TPAMOTHOCTH, HABBIKOB 370POBOTO U Oe30macHOro oOpasa
KHU3HHU, IKOJIOTHYCCKOI'O MbIIIJICHUA, HEHHOCTHOI'O OTHOIIICHUA K JKUBOU MpupoaAc U 4YCJIOBCKY.

Bounpmoe 3HaueHne OMOJIOrusa UMEET TAKKE AJI pCIICHHA BOCIIUTATCIIBHBIX U
Pa3BUBAIOIINX 33/1a4 CPEIHEro 00IIero o0pa3oBaHusl, ColMaIu3anui ooyyaromuxcs. 3ydenue
O61o0ruM 0OecrneunBaeT yCIoBUs JUIsl POPMUPOBAHUS MHTEIUIEKTYaJIbHbIX,
KOMMYHUKAIIWMOHHBIX 1 I/IH(i)OpMaIH/IOHHI)IX HAaBBIKOB, 3CTETUUECKOU KYJIbTYPBHbI, CHOCO6CTBy€T
MHTErpaluy ONOJIOTUYECKUX 3HAHUN C TIPEJCTABICHUAMHU U3 JPYTUX YUEOHBIX IPEAMETOB, B
YaCTHOCTH, (PU3UKH, XUMUU U reorpaduu. Ha3BaHHbIE NOJ0XKEHUS O TPeIHA3HAYCHUH y4eOHOTO
npeamera «bHooTH) COCTaBUIIM OCHOBY JUTS ONIPEACIICHHUS TIOIX0I0B K OTOOPY U
CTPYKTYPUPOBAHHIO €TO COJICPIKAHMUS, TIPEJCTABICHHOTO B IIPOTPaMME 110 OHOJIOTHH.

OT60p coaepxanus yaeOHOTO TIpeameTa «buomorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIHIA KyJIbTYPOCOOOPA3HOTO TIOIX0/1a, B COOTBETCTBUU C KOTOPBHIM 00YJaIOIIHECs JOIKHBI
OCBOWTH 3HAHUS U YMEHUS, 3HAUUMBbIE JUIsl JOPMUPOBaHUS OOIIEH KyJIbTYpbI, ONpeIesIOIIHe
aJIeKBaTHOE TOBEJICHHE YeJIOBEKA B OKPYIKAIOIIEH PUPOIHON cpelie, BOCTpEOOBaHHEIC B
MTOBCETHEBHOMW KU3HH W MPAKTHUECKON JiesTeTbHOCTH. OcO000€ MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT 3JIEMEHTHI COACPKAHUs, KOTOPbIE CIyKaT OCHOBOU 111 (GOPMUPOBAHHUS
MPEJCTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUPA U IIEHHOCTHBIX
OPHMEHTALMIX JTUYHOCTH, CIIOCOOCTBYIONTUX TYMaHU3AIMH OUOJIOTHYECKOTO 00pa3oBaHMUSI.

CrpykTypupoBaHHue cofepkKaHHs yaeOHOro MaTepralia B IporpaMmme o OHoI0ruu
OCYILIECTBJIEHO € YYETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTEIBHBIX 0COOEHHOCTAX
YKUBOM IPUPOJIbI, O €€ YPOBHEBOM OpraHU3alliy U 3BOJIIOLIUH. B COOTBETCTBUU C ATUM B
CTPYKTYype yuebHoro npeamera «bronorusy BblIeTIeHBI CIEYIONINE CONepKaTeIbHbIE JIMHUU:
«buonorus kak Hayka. MeTopl Hay4HOTO No3HaHU, «KieTka kak Onosoruyeckas CucTemMay,
«Opranusm Kak 6uosiorndyeckas cucreMay, «Cuctema 1 MHOTOOOpa3ue OpraHudeckoro Mupay,
«OBOJIIOLIUS KUBOH MPUPOJIBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Lenb uzydenust yaeOHoro npeameta «bruonorusp» Ha 6a30BOM YpOBHE — OBJIaJICHHE
00yUaIoLIUMUCS 3HaHUSAMU O CTPYKTYpPHO-(YHKIIMOHATIBHONW OpraHU3aIlH KUBBIX CUCTEM
Pa3HOTO0 paHra v MpUOOpeTeHNEe YMEHHM HCIIOIb30BaTh STH 3HAHUS JIJIsl TPAMOTHBIX JICWCTBUI B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIBI U PEIICHUS Pa3INYHBIX )KU3HEHHBIX TPOOIIEM.

Joctrxenne nenu u3ydenus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUHM 0 OMOJIOTMUECKUX TEOPUSIX, YICHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUIIaX, CIYXKaIIUX OCHOBOU it GOpMUPOBAHUS
MIPEJICTaBJICHUI O €CTECTBEHHO-HAYYHON KapTHHE MUPA, O METOJaX HAyYHOTO MMO3HAHUS,
CTPOEHUH, MHOTOOOPa3UH U 0COOEHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUH,
BBIJAIOIINUXCS] OTKPBITUAX H COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHY;

(dhopMupoBaHKe y 00YJarOIMIKUXCS TO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MyTAX Pa3BUTHs B OMOJIOTUN HAYyYHBIX B3IJISJIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBIIEHUE Y 00y4aronuxcs oomieit KyabTypsbl, GyHKIIHOHATBHOM TPaMOTHOCTH,
pa3BHUTHE YMEHUN OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA KUBOU MPUPOJILI HA
OCHOBAaHWU 3HAHUI U OTBITA, MOTYYCHHBIX MTPH U3YYCHUH OUOJIOTUH;



(dopmupoBanue y 00yJaronxcss yMEHHH HIUTIOCTPUPOBAThH 3HAUCHHE OMOIOTUYECKUX
3HAaHUHU B HpaKTH‘IeCKOﬁ ACATCIIbHOCTH YCJIOBCKA, pa3BUTHU COBPCMCHHBIX MCAULIUMHCKHUX
TEXHOJIOTHIl ¥ arpoOMOTEXHOJIOTHIA;

BOCIIMTaAHHUC y6e)KI[éHHOCTI/I B BO3MOJKHOCTH ITI03HAHUS YE€JI0OBEKOM JKUBOU npupoabl,
HE00X0AMMOCTH OEpeXHOT0 OTHOLICHUS K HeH, COOIIOJICHNST ATUYECKUX HOPM IIPH MPOBEACHUHU
OMOJIOTUYECKUX UCCIIC0BAHUM;

OCO3HaHHEC LICHHOCTHU OHMOJIOTMYECKNX 3HAHUI JJIs1 TTIOBBIICHUS YPOBHS SKOJIOTHYECKOU
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHUN B TOBCEAHEBHOM KM3HU JUIsl OLEHKU
MIOCJIEICTBUI CBOEH AEATEIbHOCTU IO OTHOLIEHHIO K OKpYKarolel cpefie, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAaHHE U COOITFOICHUE Mep TPO(PHIIAKTHKH 3200 ICBaHHIA.

B cuctreme cpennero o6miero oopazoBanus «buonorus», uzydaemasi Ha 6a30BOM yYpOBHE,
SIBJIISIETCS 00A3aTeILHBIM y‘Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpGJIMCTHOfI oOJactu
«EcTecTBeHHO-HAY4YHBIE ITPEIMETHI.

Jlst m3yuenust OMosoruu Ha 6a30BOM ypOBHE CpeHETo o011ero oopa3oBaHusi OTBOIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henemnio), B 11 kimacce — 34 gaca (1 yac B HefIeN0).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C 00IIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMH HayKaMu, GHI0COPHEid, ITUKOM, ICTETUKON U mpaBoM. Poss Gnosoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MerTo1bl T03HaHUS )KUBOW IPUPOIbI (HaOIII0IEHUE, SKCIIEPUMEHT, OITUCAHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PA0OThHI:

[IpakTnueckas padora Ne 1. «Vcnosnp30Banne pa3Tu4HbIX METOI0B IIPU U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucreMbl (OMOCHCTEMBI) KaK MPeAMET U3yueHus: 6uonoruu. OTinune sKUBbIX
CUCTEM OT HEOPraHUYECKOU MPHUPOIbI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3re. YPOBHHU OPraHU3aIluu OMOCUCTEM:
MOJIEKYJIAPHBIH, KJI€TOYHBIN, TKAHEBBIN, OPraHU3MEHHBIHN, TOMYJISILIUOHHO -BUOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHH OPraHU3aIUN KUBOU
IIPUPOABI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH COCTaB KICTKH. XUMHUYECKUE DIIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKpOD3JIEMEHTBI. Boia 1 MUHEpabHbIE BEIIECTBA.

@yHKIMH BOJBI U MUHEPAJIbHBIX BEIIECTB B KiIeTKe. [loanep:kanne 0cCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 0eKoB. AMMHOKHUCIOTEI — MOHOMEpHI OenkoB. He3ameHnmsie
U 3aMEHMMbIE aMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHM CTPYKTYphI OEJIKOBOM
MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMUUECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®depMeHThI — OuoJioruueckue karanuzaropbl. CrpoeHue pepMeHTa: aKTUBHBIN LIEHTD,
cyocrpartHas cneuupuuHoctsb. Kopepmentsl. Buramunsl. Otinnunst pepMeHTOB OT
HEOPraHMYECKUX KaTaInu3aToOpPOB.

VYraeBojibl: MOHOCaxapH bl (TJII0K03a, pub03a U Je30Kkcupr0o3a), aucaxapubl (caxaposa,
JIAKTO3a) U MoJimcaxapuapl (Kpaxmai, TIIMKOTeH, 1eJuTioi103a). buonoruueckue GpyHkuuu
YIJIEBOJIOB.

JIunuapsl: Tpuraunepuisl, pochonunuasl, crepouasl. ['uapodpmisHo-ruapodoOHbIe
cBoiicTBa. buonornyeckue ¢pyHkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB U JIUMHJIOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK n PHK. Hykneotn el — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkunun PHK. Bunel PHK. AT®: crpoenue u
GyHKIHH.

uronorusa — Hayka o kierke. Knetounas Teopusi — npuMep B3auMOJIEHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas xuBas cucreMa. OO0Imuye Npu3Haky KIETOK: 3aMKHYTast Hapy)KHast
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.



TuIbI KIETOK: SyKapHOTHYECKas M MpoKaproTHueckas. OCOOCHHOCTH CTPOCHUS
poKapHoTHUECKOU KiIeTku. Kierounas crenka Oaktepuii. CTpoeHue 3yKapHOTHIECKOM KIICTKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIIETOUHAs CTEHKA, TNIMKOKAIUKC, UX (QYHKIUH.
[Tna3marnyeckas memOpaHna, e€ cBoiictBa 1 pyHkuuu. Lluromnnazma u e€ opraHouIbL.
OnnomemOpanubie opranouas! kietku: JI1C, anmapat I'osbmku, muzocomsl. [osryaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJPUH, TutacTubl. [IponcxoxieHue MUTOXOHAPUI U IIACTUL.
Bunpl mitactun. HememOpaHHbIe OpraHOH B KIETKH: PHOOCOMBI, KIIETOYHBIN LIEHTP, IEHTPUOIIH,
PECHUUKH, KIyTUKU. DyHKIIMU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsatopHblii LeHTp KieTku. CTpoeHue sipa: saepHast 000J04YKa, KaproIia3Mma,
XpOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBann, M. [llnelinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Hunarpammsl: «PacnipenesieHne XMuMAYECKUX JIEMEHTOB B HEXUBOU MIPUPOJIEN,
«Pacrnpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuis! u cxemsl: «I[lepuoanueckas Tabaua XMMUYECKUX AIEMEHTOBY, «CTpoeHue
MOJIEKYJBI BoAb», «bruocunres 6enka», «CTpoeHune MoJieKyibl 6enka», «CtpoeHue pepMeHTay,
«Hyxneunosslie kuciaotel. JJTHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3ykapuoTHIeCKOM
KJIETKW», «CTpOEHHE JKMBOTHOM KIIETKW», «CTPOEHUE PACTUTEIIBHOM KIETKN», «CTpoeHne
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OO6GopymoBaHue: CBETOBOM MUKPOCKOI, 000pYIOBaHUE /ISl TPOBEACHHS HAOIIOICHUH,
U3MepEeHu, SKCIIEPUMEHTOB, MUKPOTIpENapaThl paCTUTEIbHBIX, d)KUBOTHBIX U OaKTepUATbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnast padota Ne 1. «3ydyeHne kaTaTUTHIECKONH aKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopaTtopnas padota Ne 2. «3y4eHune CTpOCHHSI KIETOK PACTCHHM, )KUBOTHBIX U
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOMeH BemecTs, WM METa00IU3M. ACCUMIIIALINS (TTACTUYECKUA OOMEH) U
JUCCUMMIIALUS (PHEPTeTUYECKUit 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonausma. Posb
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunbel oOMeHa BeecTB: aBTOTPOHBIN U reTepoTpodHbIid. Pois hepmeHTOB B 0OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®dortocunrtes. CBeToBas u TeMHOBas (asbl hoTocuHTe3a. Peakuuu hoTocuuTesa.
DddexTuBHOCTD PoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A IS KU3HU Ha 3emuie. BrnusHue ycnoBuit
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpPYIoIIue OakTeprun. 3HaYeHHe XeMOCUHTEe3a JIsl )KU3HH Ha
3emuie.

OHepreTuyeckuii oOMeH B KiieTke. Paciernienne BeniecTs, BblJICIEHUE U
aKKyMYJIMPOBAaHUE 3HEPTUH B KJIETKe. DTambl S3HepreTuyeckoro oomena. I'ukomnaus. bpoxenue u
ero Busl. KucinopogHoe okucieHne, Wi KIeTo4Hoe AbixaHne. OKHUCIUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakiiun matpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTUYeCcKoi nHpopMaIiu B KieTke. [ 'eHeTH4eckuii Ko 1 ero cBoiicTBa. TpaHCKpUIIIUs —
MmaTpuuHblil cunTe3 PHK. Tpancnsnus — 6uocunTes Oenka. Jransl TpaHcasnun. Koauposanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie hopmbl )xu3HU — BUpYCHI. McTopust oTkpsiTHs Bupycos (. 1.
WBanoBckwuit). OcOOEHHOCTH CTPOSHUS U KU3HEHHOTO I1KIIa BUpycoB. bakrepuodaru. boneznu



pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BhI3bIBaeMbIe BUpycaMu. Bupyc nmmyHoaeduuTa yenoBexka
(BUY) — Bo3Oymutens CITM/]a. OOpaTtHast TpaHCKPHIIIIHS, pEBEpTa3a U HHTETpasa.
[MpodunakTrka pacpocTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.

JdemoHncTpaumnu:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuie! u cxembl: « TUIBI TUTaHUSAY, «MeTabonu3m», « MUTOXOHAPHUS,
«QHepreTuueckuit ooMen», «Xinopomiact», «®orocunres», «Crpoenue JJHK», «Ctpoenue u
¢byHkumoHNpoBaHue reHa», «Cunres Oenkay, «I eHeTnueckuit Koay», «Bupyce,
«bakrepuodarm», «Crpoenue u xxu3HeHHBIN 1K Bupyca CIIM/]a, 6akrepuodara,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-antuukanun «Y apoenue JJHK u tpanckpunmusy», «bruocunres
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTouHslil 1uKII, WK )KU3HEHHBIN UK KieTku. MHTepdaza nu muros. Iponeccsl,
nportekaromue B uaTepdase. Perumkanus — peakuus matpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapHOTHUII. JIUMIIONAHBIN U rarIONIHBI XPOMOCOMHBIE
Habopel. XpoMmaTtuabl. L{utosnornyeckue 0CHOBBI Pa3MHOKEHUS M MH/IMBUYalIbHOTO Pa3BUTHUS
OpPraHNU3MOB.

Jenenne knetkn — muto3. Craguu muto3a. IIponecchl, mpoucxoaamme Ha pa3HbIX
CTaIusAX MUTO3a. BrHonornyeckuii CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

®opMBbl pa3MHOKEHHUS OpPraHU3MOB: Oecriofioe U noJjioBoe. Busl 6ecronoro
Pa3MHOKEHHUSI: JIeJIeHHEe HaJBOE, TOUYKOBAaHUE OJTHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHueE,
BEreTaTUBHOE Pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYCHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguu meiiosa. [Iporeccel, npoucxoasaume Ha ctaausax merosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 06pa3oBaHus NOJOBBIX KJIETOK Y *KUBOTHBIX. [los0BBIE JKene3bl:
CEMEHHUKHU U AnYHUKH. OOpa30BaHue U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30m,
AWLEKIEeTKa) — criepMaToreHes u oBoreHe3. OcoOEHHOCTH CTPOCHUS SAMLEKIIETOK U
ciepmaro3onioB. Omronorsopenue. [lapreHorenes.

NunuBuayanpHOE pa3BuTHE (OHTOTCHE3). OMOPHOHAILHOE Pa3BUTHE (IMOPUOTECHES).
Ortanbl SMOPUOHATIBHOTO PAa3BUTHS Y T03BOHOYHBIX )KUBOTHBIX: APOOJIEHUE, racTpyIsaLus,
opraHoreses. [loctamOproHabHOE pa3BuTHE. TUIBI TOCTIMOPUOHAIBHOTO PAa3BUTHSL: NPSIMOE,
HenpsMoe (JIMYMHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHbIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAIUN
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuue! u cxemsl: «POPMBI pa3MHOKEHHS OPraHU3MOBY, «/IBOHHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX PacCTeHU», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUI», «/leleHne KieTkn
6akrepuit», «CTpoeHHE NOJIOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIIeTOUHBIN LUK,
«Permmukanusa THK», «Muros», «Meitos», «IIpsmoe u Henpsamoe pasButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

ObopynoBaHue: MUKPOCKOII, MUKpoTnpenapaTsl «CriepMaTo30uabl MICKOIUTAIOIIET 0%,
«SliinexseTka MIEKONUTAIOIIEro», «KapuoknuHes3 B KJIETKaxX KOPEIIKa JIyKa», MarHUTHasI
Mojienb-anmuKanus «Jlenenue xkinerkny, moaens JJHK, Monens MmeradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnas pabota Ne 3. «HaGmroieHre MUTO3a B KJIETKaX KOHYMKA KOPEeIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



Jlaboparopuas padota Ne 4. «M3ydeHHne CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amauu renetuku. ictopus pasButus reHETUKU. Pob nuronoruu u
AMOPHUOJIOTUN B CTAHOBJICHUU I'€HETUKU. BKIag poCCUICKUX U 3apyOSKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeTo bl TeHEeTUKU (THOPUI0JIOTMUECKHM, IIUTOTCHETHYECKUH, MOJIEKYIISIPHO -
reHeTudeckuid). OCHOBHBIC T€HETUYECKUE MOHATHSA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACIIEIOBaHUs TPU3HAKOB, ycTaHOBJIEHHBIC . Mennenem.
MoHorudpuaHOe CKpelrBanue. 3aK0H eIMHO00pa3wsi TMOPUIOB IEePBOTo MoKoyieHus. [1paBuiio
JOMUHUPOBaHUS. 3aKOH paclUIeTUICHHs MpU3HaKoB. [ unores3a unctoTel ramert. [lomHnoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe cKpemmnBaHue. 3aKOH HE3aBUCUMOTO HACTIeOBaHUS TTPHU3HAKOB.
[{utoreHeTn4yecKkrne OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUA. AHATU3UPYIOIIEE CKPEIIMBAHNUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHOe HacieoBaHue npusHakoB. Pabota T. Moprana no cremnjieHHOMYy
HacJe0BaHuIo TeHOB. HapyllieHue cierieHusi TeHOB B pe3ybTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTuka nona. XpoMOCOMHOE ONpeIEeHUE T0J1a. AYTOCOMBI H ITOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbIe OpraHu3Mbl. HaciiemoBanne npu3HAKoOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCcTh. Buibl HI3MEHUYNBOCTH: HEHACTEACTBEHHAS U HACIEeACTBEHHAs. Postb cpesb
B HEHACJICJICTBEHHON U3MEHUYMBOCTH. XaPaKTEPUCTUKA MOTU(DUKAITMOHHOW U3MEHIMBOCTH.
BapuanuonHnslii pan u BapuanuonHas kpupasi. Hopma peakunu npusHaka. KonndecTBeHHbIE U
KauecTBEHHbIE MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBennas, wiv reHOTUNHYECKas, ©3MEHYMBOCTh. KoMOMHATUBHASI N3MEHUHUBOCTb.
Meii03 1 MOJI0BOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTU. MyTalimOHHAs
n3MeHunBOCTh. Kiaccudukanus Myranuii: reHHbIE, XpOMOCOMHBIE, FTeHOMHbIE. YacToTa U
MPUYMHBI MyTaruii. MyrareHHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOM
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/Ibl TEHETHKHU YEJIOBEKA:
reHeaornYecKui, OJTM3HEOBbIN, IIMTOT€HETUYECKHM, OMOXUMUYECKHI, MOJIEKYIIIPHO-
reHetudyeckuid. COBpeMEHHOE ONPEICIICHUE TeHOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE,
reHOTUIIMPOBaHUE, B TOM uncie ¢ nomouibio [1[P-ananusa. Hacnencrenusie 3a00seBanus
YyeloBeKa: TeHHbIe 00JIe3HH, 00JIe3HU ¢ HACIEACTBEHHON MPEaPacIoI0KEHHOCTBIO,
XpoMocoMHBbIe Oone3Hu. CoMaTuyecKue 1 reHepaTuBHble MyTalui. CTBOJIOBBIE KIETKH.
[IpuHIMMIBI 3M0pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOPHUIAKTUKH U JICUCHUS TeHETUYECKIX
Oone3neilt. Meauko-reHeTH4eckoe KOHCYIbTUPOBaHUEe. 3HAUeHUE MEUIIMHCKOM TeHETUKH B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uerepuxkos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuis! u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHKUE U €r0 IIUTOr €HEeTHYeCKas OCHOBAY,
«3aKOH pacUIEIJIEHHs U €r0 IIUTOT€HETUYECKast OCHOBAY, «3aKOH YUCTOTHI FaMeT»,
«durubpunnoe ckpeuuBanuey, «l{luronornueckne 0CHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Meno3s», «B3auMoIeicTBHE AJJIEIBHBIX T€HOBY, «I €eHETUUECKUE KapThl PACTEHUH, )KUBOTHBIX
U 4yesnoBekay, «l'eHeTuka noyay», «3akOHOMEPHOCTH HACIEA0BaHUS, CIIETUIEHHOTO C MTOJIOM),
«KapuoTunsl 4enoBeka U JKUBOTHBIX», «BUIbI ©13MEHUUBOCTHY, «MoaudukamonHas
W3MEHUUBOCTHY, «HacnenoBanue pesyc-dakropay, «'eHeTHKa Ipymni KpoBu», «MyTaliMoHHas
W3MEHYUBOCTHY.



O6opynoBaHue: MOJeTU-anTUIUKaH «MOHOTHOPUIHOE CKpelrBanuey, «HemomHoe
JOMHHHUPOBaHKEY, «JluruOpuaHoe ckpemuBanuey, «llepekpect XpoMoCcoM», MEKPOCKOT 1
MuKpompenapar «J[pozodunay (Hopma, myrammu GopMbl KPBLUIBEEB U OKPACKH Tella), repOapwii
«I'opox OCEBHOW».

JlabopaTopHble U NPaKTH4YeCKUe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHUOPHUTHOTO U AUTUOPUTHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3ydeHre MOAU(PUKAITMOHHONH N3MEHIUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PsAa U BApUALIMOHHON KPUBOI».

JlaGopatopHnast pabota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX
MHKpOIIpenaparax.

[IpaxTnueckas padota Ne 2. «CocTaBiieHrEe U aHATIM3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa ¥ TpoIecc. 3apokKIeHUE CEeNIEKINH U foMecTukarus. Yuenue H. U.
BasuioBa o 1ieHTpax MpoOUCXOXKJACHUS U MHOTO0Opa3usi KyabTYpHBIX pacTeHuid. LleHTpbI
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCOBBIN M MHIMBHUIYAIbHBIM OTOOPHI B CEEKITUN
pacTeHui 1 KUBOTHBIX. OlleHKa dKCTepbepa. biM3KopoICTBEHHOE CKpENUBaHUE — MHOPH/IUHT.
Uucras nuaus. CkpenuBaHue YUCTHIX TUHUN. ['eTepo3uc, wim rudpuHas cuma.
Hepoacteennoe ckpemmuBanue — ayropuauar. OtaanéHnas ruopuansamus u e€ yCrexu.
HckyccTBEHHBIN MyTareHes 1 NoJIy4eHHE MOJHUIUIONIOB. JJOCTHKEHHS CENEKIIMN PACTEHUM,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTexHosnorus kak oTpacib Npou3BOACTBA. [ eHHAs MHKEHEpHUs. DTanbl CO3JaHUs
pexkomOunantHoi JIHK u Tpancrennsix opranu3zMoB. Kierounas naxenepus. Kierounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHuil. KIoHHnpoBaHKEe BEICOKOTIPOIYKTUBHBIX
CEBCKOX035MCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKHE U dTHYeckue poonembl. [MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapnieuenko, M. @. IBaHOB.

Tabnuie! u cxeMmbl: KapTa «LleHTpbI MPOUCXOKACHUS U MHOTOOOpa3usl KyIbTYPHBIX
pacteHui», «[lopospl 1oMaIHUX )KUBOTHBIX», «CoOpTa KyIbTYpHBIX pacTeHUuN», «OTaanéHHas
rubpuauzamusny, «Padotsl akamemuka M. @. UBanoBay, «llommrmmonaus», «O0bEKTHI
OouoTexHonorun», «Kietounsle KyJIbTyphl U KIOHUpOBaHHE», «KOHCTpyHpoBaHUE U EPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIS KU TUIOJOB U KOPHEIIJIOOB TUKUX (POPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Dkckypcust «OCHOBHBIE METObI M TOCTHKEHUS CETIEKIIUY PACTeHUHN U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATEIbHBIN Y4aCTOK, B TEININYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHS.

[Ipeanocelnku BO3SHUKHOBEHHMS 3BOJIIOLIMOHHON TEOPHUH. DBOJIIOIMOHHAS TEOPUS U €€
MecTO B OHoJIoTHH. BiusiHME SBOIONIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CaunerenbcTBa dBoaronuu. [1aeoHTOIOrHYeCKUE: TTOCIEI0BATEILHOCTE OSBICHUS
BHJIOB B MTAJIGOHTOJIOTMUECKOH JieTomucH, iepexoqHbie opMbl. broreorpaduueckue: cXoacTBo
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTIOTHYECKHE: CXOCTBA U PA3TUIUs SMOPHOHOB Pa3HBIX BUOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYIUMEHTAPHbBIE OPraHbl,



aTaBU3Mbl. MOJIEKYISIpPHO-OMOXHMMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. [Ipeanocsliku BO3HUKHOBEHUS JapBUHU3MA.
JIBMOKYIIIME CHITBI 3BOJIIOLIMHU BHIOB 110 JlapBrHY (M30BITOYHOE pa3MHOKEHUE TIPU
OTPaHUYEHHOCTH PECYPCOB, HEOTIpeIeIEHHAs M3MEHYMBOCTh, 00ph0a 3a CyIECTBOBAHNUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBrxymue cuibl ((pakTopbl) SBOJIIOLMY BUJIOB B pUpoie. MyTallnOHHBINA IPOLIECC U
KOMOMHATHBHAst ©3MEHYMBOCTD. [lomyIsiMoHHbBIE BOJHEI U Apeiid reHoB. M3onsauus u
MUTPALIKSL.

EctectBenHsIlt 0TOOp — HampaBisomuil pakTop 3Boronnn. @opMbl €CTECTBEHHOTO
oTbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3ynbTat 3Botoluu. [Ipumepsl npucnocobaeHmit
y opranu3mMoB. ApomMop(}o3bl U UIMOATATITAIIHH.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA000Opa30BaHUS:
reorpaduueckoe, 3K0JI0rHYECcKOe.

Maxkpoasostorusi. @opMbl 3BOTIONUE: (UIeTHYECKasl, TUBEPTeHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue oT HecleUANIU3UPOBAaHHBIX IpeaKoB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHas pajualus.

JdemoHncTpaumnu:

[Toptpertsr: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuie! u cxembl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3eMiiey», «3apoIbIITu
MMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy», «@opMbl OOpbOBI 3a CYLIECTBOBAHUEY,
«EcTtecTtBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB pacTeHui», «MHOT000pa3ue mopos
KUBOTHBIX», «[lomymnsuumn», « MyTainoHHas H3MEHYUBOCTEY», «ApoMopdo3bI»,
«Mmmnoanantanuny, «O0IIas aerenepanusy, «[Bmwkymue cribl 3Bosroruny, «Kapra-cxema
Mapipyra nmyremectsus Y. Jlapsunay», «bopnda 3a cymiectBoBanue», «IIpucnocodbieHHOCT
opranu3mMoBy, «I'eorpaduueckoe Bunoo0pa3oBanuey», « IKOJIOTHIECKOE BUI00OpA30BAHUE).

O6opynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpPAcKu, HA0Op IIOJ0B U
ceMsiH, KoJuteKIus «[IpruMepsl 3alIUTHRIX TPUCHIOCOOIEHUH Y )KUBOTHBIX», MOAENb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckas kapta Mupa, KoJuteKius «@opmMbl COXPAaHHOCTH UCKOITaeMBbIX
KUBOTHBIX U PaCTEHUI», MOJeIb anmumkaus «llepekpéct XxpoMocom», BlIayKHbIE PETAPATHI
«Pa3BuTne HacekoMoro», «Pa3Butue IArynkn», MUkpomnpenapart «JIposodunay (HopMma,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHas padota Ne 2. «Onucanue npucrnocodbIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHBIE NIPEACTABIEHUS O 3apOKICHUM KU3HU. HaydHble rHIIOTE3bI BOSHUKHOBEHUS
KU3HU Ha 3emuie: abuoreHes M naHcepMus. XUMHUYecKast HBOJIOIM. AOMOTEHHBIN CUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIIEPUMEHTAIbHOE IO ATBEPKACHHUE
XUMHUYECKOH 3BoMonnu. HauanpHble 3Tamnbl Ouonoruyeckoit spomonun. ['unoreza PHK-mupa.
dopmHpoBaHUE MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKH. [IepBble KIETKH U UX
sBorONMsL. POPMUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.



Pa3BuTue xxu3Hu Ha 3emie 1o 3pam u nepuojam. Karapxei. Apxeiickas u
npoTtepo3oiickas dpbl. [Taneo3oiickast opa u €€ nepruoabl: KeMOPUNUCKHIA, OPJOBUKCKHIA,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KjIuMaTa 1 reoJIorH4ecKuX npoueccoB. OCHOBHBIE ATAIbI ABOJIIOLUN
PacTUTENLHOTO U )KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHH U )KUBOTHBIX. [losiBIeHNE,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKoro Mupa Kak oTpaxxeHue 3BOIoIH. OCHOBHBIE CUCTEMATUYECKUE
IPYIIbl OPraHU3MOB.

DBOJIIOLMS YeTI0BeKa. AHTPOIOJIOT U Kak Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOXKACHUN YesloBeka. MeTo bl u3yueHus antponoreHe3a. CxoAcTBa U pa3inyus 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cuibl (pakTopbl) aHTpornoreHesa. HacneacrseHHast U3MEHYUBOCTh U
ecTecTBeHHbIN 0TO0p. OOLIeCTBEHHBIN 00pa3 JKU3HU, U3TOTOBJICHHUE OPYIUH TPy, MBIIJICHHE,
peub.

OcHOBHBIE CTa/IMU ¥ BETBU 3BOJIIOI[MH YEIOBEKA: aBCTPAIONUTEKH, UeloBeK yMebli,
UYenosek npsamoxoaammii, Yenosek HeanaepTanbckuil, Yenosek pasymusiid. Haxonku
MCKOIAaeMBIX OCTAaTKOB, BPEMs CYLIECTBOBaHUs, 00JIACTh PACIIPOCTPaHEHUsI, 00BEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOIICOUAHAS (eBpa3uiicKas), HeTrpo-
aBCTpajioniHas (3KBaTOpHaJIbHASA), MOHTOJIONIHAs (a3HMaTCKO-aMepuKaHcKas). UepTsl
MIPUCTIOCOOIEHHOCTH MPECTaBUTENEH YETIOBEUECKUX Pac K YCIOBHSIM CYILIECTBOBAHUSI.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Ta6muup! u cxemsl: «Bo3zaukHOBeHHEe COJTHEUHOM CHCTEMBI», «Pa3BUTHE OpraHnYecKoro
MHupay, «PacturenpHas KieTka», «KuBoTHas Kietka», «lIpokaprotudeckas KieTka»,
«CoBpeMeHHasl CHCTEMa OPraHUYeCKOro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHUS
YeJl0BeKa U 4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaICOHTOJIOMMYECKUX HaX0J0K
MIPEAKOB COBPEMEHHOTO YeJIOBEKay, «/lpeBHelune aoau», «/lpesaue moan», «Ilepsbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: myisixu «lIporcxosxaeHue yenoBeka» (OIOCThI aBCTPATIONUTEKA,
MUTEKaHTPOIIa, HEaHIepTaiblla, KPOMaHbOHIIA), CICTIKH HJIM U300pakKeHHsI KAMEHHBIX OpyaInui
MEePBOOBITHOTO YeJIOBEeKa (KaMHHU-YOTIIIEPHI, PyOHIIa, ckpebiia), reoXpoHOJOoTHIecKas TabIuIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktuueckas paborta Ne 1. «/3yueHue uCKOMaeMbIX OCTATKOB PACTEHUN U JKUBOTHBIX B
KOJUIEKLIUSIX».

DKcKypcus «IBOJIOLNS OPraHMYECKOro MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYYHBIN WIIH
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4y ¥ pa3Jienbl SKOJOTUU. MeTOoIbl 3KOJIOrH4ECKUX
UCCIIEI0OBaHUI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEI0BEKa.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3EMHO-BO3/IyIIIHAsA, IOYBEHHA,
BHYTPHUOPraHU3MEHHAS.

Okonorndeckue paktopsl. Knaccudukanus sxoorudeckux GakTopoB: aOHOTHUECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbuoTnueckue GpakTophl: CBET, TEMIEPATypa, BIAXKHOCTb. POTONEPHOANU3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckue GpakTopsl. Buasl OMOTHYECKIX B3aMMOICHCTBHIA: KOHKYPEHIIUS,
XUITHAYECTBO, CUMOMO03 U ero (opmbl. [lapazuTusm, koonepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHue OMOTHYECKUX
B3aUMO/ICHCTBUI 17151 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH NoMnyasiuuu. OCHOBHbBIE IIOKA3aTENN MOMYJISALUN:
YHCJIEHHOCTb, INIOTHOCTb, POXK/1a€MOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kapta «[Ipupogasie 30Hb 3emin», «Cpesl 00UTaHHUs OPraHU3MOB,
«DoTonepuoauzmy», «llonynsauuny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH NOMYJISALUN
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH pACTEHUN U3 PA3HBIX MECT
oOUTaHU».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNA pa3HBIX BUIOB PACTCHHI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiecTBo opranu3mMoB — 6roieHo3. CTpyKTyphl OMOIIEHO3a: BUIOBas,
MIPOCTPaHCTBEHHAs, Tpodudeckas (nuuieBas). Bunpi-nomunanTel. CB31 B OHOLIEHO3E.

Dkojnorudeckue cucteMsl (3xocucteMsl). [lonsitue 00 sxocrcTeMe U OGUOTEOIIEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI YKOCHCTEMBI: TIPOTYIIEHTHI, KOHCYMEHTHI, PETyIICHTHI.
KpyroBopoT BeliecTB 1 MOTOK 3HEPTUU B SKOCUcTeME. Tpoduueckue (MUIeBbie) YPOBHU
skocucTteMbl. [IuieBsie nenu u cetu. OCHOBHBIE MOKA3aTeNM AIKOCUCTEMBI: Onomacca,
MPOIYKIHSL. DKOJIOTUYECKUE MTUPAMUIbI: TPOIYKIIMH, YUCIEHHOCTH, Onomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y pOo3KocuCTeMBI. brosornueckoe n
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢akTop ycroitunBocT s3kocucteM. CoxpaHeHHe OMOJIOTUYECKOTO
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB v CTpyKTypa OMoCheEpHI.
JKupoe BemectBo u ero pynkuun. OcodbeHHocTH 6uocdepbl Kak rio0aabHON YKOCHCTEMBI.
JlunamMuueckoe paBHOBecHEe U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BeliecTB 1 OHOT€OXUMHUYECKHUE [IUKIIbI AJIEMEHTOB (Yriaepoa, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B buochepe 3emiid. AHTpOTIOTeHHBIE H3MeHEeHHs B Ouocdepe. [ mobdanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue NpUpoabl U uenoBeuecTBa. CoxpaneHue 6MopasHO0Opa3us Kak OCHOBA
ycroiunBocTy 6rochepsl. OCHOBA pallMOHANIBHOTO YIIPABICHUS IPUPOAHBIMU PECYPCAaMH U UX
ucrnoJib30Banue. J[oCTIKeHUs: OMOIOTHH U OXpaHa MIPUPO/IbI.

JdeMoncTpanum:

IToptpetsr: A. JIx. Tencnn, B. H. Cykaués, B. 1. Bepnaackwuii.

Tabmuis! u cxemsl: «[lumessie enu», «buoreHo3: coctaB u cTpykrypa», «I[IpupoaHsie
coobmecTBay, «llenu nuranusy, «IKonoruueckas nupamuaay, «buocdepa u yenosex»,
«KocuCcTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « DKOCHCTEMa XBOWHOTO Jiecay, «bruorenos
BOZ0EMa», «ATpo1ieH03», «[IpuMepHbIe aHTPONIOTEHHbIE BO3JICUCTBUS HA IPUPOIYY,
«BaxHelne HICTOYHUKY 3arpsi3HEHUs BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaskHeHIast
cocrtaBistomas ouocheps», «DakTopsl Aerpananuu nouBy, «I[lapHukoBsIil 3hdekT, «PakTopbl
PalmoaKTUBHOTO 3arps3HeHus: onocdeps», «O0Ias cTpykTypa duocheps», «Pacnpoctpanenue



XKHU3HU B Onocdepen, «O30HOBEIHN 3KpaH dnocheps», «KpyroBopot yriaeposaa B 6uochepe»,
«KpyroBopot a3zoTa B Ipupoae».

Ob6opynoBanue: MOeNb-anIuIUKaIHs « T unu4HbIe ONOIICHO3bI», TepOapHii
«PactuTenbHbIe COO0MIECTBaY, KoueKnn «buoneHo3y», « Bpenurenn BaxXHEUITIX
CEeNbCKOXO3SHCTBEHHBIX KYIbTYp», TepOapuu U KOJUIEKLIUU PACTCHUN U KUBOTHBIX,
IIPUHAUIEKAIME K PA3HBIM JKOJIOTHYECKHUM I'pylIiaM ogHoro Buaa, Kpacnas kaura Poccuiickon
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOI'MN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

CornacHo ®I'OC COO, ycranaBiuBaroTCsi Tp€OOBaHUs K pe3yabTaTaM OCBOEHHS
00y4aromuMHCs POrpaMM CpeTHEro 0011ero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JTMYHOCTHBIX PE3YIBTATOB OCBOEHUS MpeaMeTa «bruonorus» BbIIEIECHbI
CJIEYIOIIME COCTABIISAIONINE: 0CO3HAHUE 00YJarOIIMMUCS POCCUMCKON TpaXk/1aHCKON
UIACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOIIPEIEIICHHIO,
HaJINYMEC MOTHUBAIINU K O6y‘IeHI/IIO 6I/IOJ'IOFI/II/I, LECJICHAITPABJICHHOC Pa3BUTUC BHYTPCHHUX
yOEXKIeHUI TMYHOCTH Ha OCHOBE KJIIOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAJUINI pa3BUTHS
OMOJIOTUYECKOTO 3HAHMUSI, TOTOBHOCTh M CIOCOOHOCTH 00YUYAIOMIMXCsI PYKOBOICTBOBATHCS B
cBOEH ACATCIIBHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, IPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHus, HAJTMYHUE SKOJIOTUUECKOTO MPABOCO3HAHMUSI, CTIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA MMPEAMETA «bnonornsy JOCTHUI'alOTCA B €IMHCTBE
y‘-Ie6HOI\/II ¥ BOCIIUTATEIbHOM ACATCIIBHOCTU B COOTBETCTBUU C TPAJUIITMOHHBIMHU pOCCPIfICKHMPI
COOUOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U TYXOBHO-HPABCTBECHHBIMU LICHHOCTAMU, IPUHATBEIMU B
oOrIecTBe MpaBWJIaMl ¥ HOPMAaMHU TIOBEJICHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUA 1 CaMOPAa3BUTHUSA, pa3BUTHUA BHYTpeHHeI\/’I MO3WIUH JIMYHOCTH, IaTPHUOTHU3MA,
YBa)KeHMsI K 3aKOHY U TIPAaBOIOPAIKY, YEJIIOBEKY TPYy/la U CTapuieMy OKOJEHUIO, B3aUMHOTO
yBa)KeHHsI, 0EPEIKHOTO OTHOLIEHUS K KyJIbTYpHOMY HACIEAUIO U TPAAULIUIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKaIOIIEH cpee.

JIM4HOCTHBIE PE3YyNbTaThl OCBOCHUS yueOHOTro npeaMeTa «buonorus» 10JKHBI OTpaxKaTh
TOTOBHOCTb U CITOCOOHOCTH 00OYUYaOIIMXCSl PYKOBOACTBOBATHCA C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEN INYHOCTH, CHCTEMOM LIEHHOCTHBIX OpUEHTAIINM, MTO3UTUBHBIX BHYTPEHHUX
yOeXKIeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LIEGHHOCTSIM POCCUICKOTO O0IIIecTBa,
paciupeHue >KU3HEHHOTO OIbITA U OIbITa JESTEIbHOCTH B MPOIIECCe PeaTn3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00yYarolerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIHOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOU TBOPUYECKOM JIEATEIBHOCTH MPHU CO3JIaHUU YI€OHBIX IPOEKTOB,
pelIeHny yueOHbIX U MMO3HABATENbHBIX 33/1a4, BHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIpPENEsITh COOCTBEHHYIO MO3UIUIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YUYUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJIeH C pa3HBIMU YOSKICHUSIMH, KYTbTYPHBIMU [IEHHOCTSMU U COIIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTH K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJIHEHUS YUEOHBIX,
MO3HABATEIBHBIX U UCCIIEOBATENLCKUX 33/1a4, YBAKUTEIHHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB NP 00CYKIEHUHU CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NEeSTENLHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(hOPMHUPOBAHHOCTH POCCHICKON TPk TaHCKON MICHTUIHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJy, 4YyBCTBA OTBETCTBEHHOCTH niepe Po1uHOM, ropA0CTH 32 CBOM Kpai, CBOIO
Ponuny, cBOM sA3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHUE K TPUPOTHOMY HACJICAUIO U TAMATHUKAM HPUPOIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIIEHUBATDH BKJIAJI POCCUUCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OHMOJIOTHH, TOHMMAaHWSI 3HAYCHUsI OMOJIOTHH B IMO3HAHUH 3aKOHOB MPHUPOJIBI, B )KU3HH YCIIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaenHas yoexa1€HHOCTh, TOTOBHOCTH K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrOCOOHOCTH OIICHUBATH CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHSATHS IIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJIOB
Poccun;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIIEHMI;

TMOHUMAaHHE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAaMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE TIPOSBIISTH
KayecTBa TBOPUYECKOM JIMUHOCTH;

5) pusnveckoro BocnuTaHus, (GOPMUPOBAHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOTO (JIaroNnoJay4us:

MMOHMMAaHHE U PeaTH3aIlis 3I0POBOTo U 0€30MacHOT0 00pasa KU3HH (3J0pOBOE MUTAHHUE,
coOroicHHe TUTHEHNYEeCKUX IIPABUII U HOPM, COATaHCHPOBAHHBIN PEXUM 3aHATHI U OTIIbIXA,
perynspHas puznyecKas akTUBHOCTh), O€peKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKe HEHHOCTH MPABUJI MHAUBH/IYyaIbHOTO U KOJUIEKTUBHOTO O€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HaHHUE MOCIEACTBUM U HEMPUATHS BPEAHBIX MIPUBBIYEK (YHOTPEOICHUS aIKOTOJIs,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTh K AKTHBHOU J€SITENbHOCTU TEXHOJIOTMYECKOM U COIIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENIHO BBITIOJHATH TAKYIO
NeSITeNbHOCTD;

MHTEpPEC K pa3IudHbIM cpepam npodecCHOHATBHON AeITeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oyyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBbI;

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

AKOJIOTHYECKH 11eJieco00pa3Hoe OTHOIICHHE K MPUPOJE KaK UICTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS;

TIOBBIIIIEHUE YPOBHS SKOJIOTHUECKOH KyIbTYphl: MPHOOPETEHUE OIBITA IIJIAaHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOIIEH Cpe/Ibl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTei UX pelIeHHs,;



CIOCOOHOCTh UCIIONB30BATh MPUOOpeTaeMble IPU U3YYCHUU OMOJIOTUH 3HAHUS M YMEHUS
[IPU peLIeHUU Mpo0IeM, CBSI3aHHBIX C pAllHOHAIBHBIM IPUPOAOIOIH30BAHNEM (COOIIOICHHE
IIpaBUJI IOBEICHUS B IPUPOJIE, HAIPABIECHHBIX HA COXPAHEHNE PABHOBECHS B SKOCUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Ouochepsl);

AKTUBHOC HENPUIATHUE NEUCTBUM, IIPUHOCALINX BPEI OKPYXKaIOLIEH IPUPOIHOH Cpele,
YMEHHE NPOTrHO3UPOBATH HEOJATONPUITHBIE 3KOJOTUYECKHE MOCIEACTBUS IPEATPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJM4ue Pa3BUTOrO SKOJIOTMUYECKOTO MBILUIEHHUS, 3KOJIOTUYECKOUN KYJIbTYpBbI, OIbITA
JEeSITEIbHOCTH SKOJOTMYECKON HApaBIE€HHOCTH, YMEHUSI PYKOBOICTBOBATHCS UMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLIMAJILHOM NMPAKTUKE, TOTOBHOCTHU K Y4acTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW NMPAKTUKH, OCHOBAaHHOTO Ha AUAJIOTE KYJIBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM U YMTATEILCKOM KyJIbTYpPbI KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupuKU OMOJIOTUHU KaK HayKH, OCO3HaHUs €€ PO B pOPMHUPOBAHUHI
PaIMOHATIBLHOTO HAyYHOTO MBIIUIEHUS, CO3/ITaHUH 1IEIOCTHOTO MPEJCTABIECHUS 00 OKPYKaoIeM
MUpE KaK O €IUHCTBE MPUPOJIbI, UeJIOBEKa U 00IIECTBA, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpoOieM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OUOJIOTHH ISl COBPEMEHHOM IIUBMIIM3ALMU: 00eCTIeUeHUsI
HOBOTO YPOBHS Pa3BUTHUSI MEAUIIUHBI, CO3JJaHHE MEPCTIEKTUBHBIX OMOTEXHOJIOTHUM, CTIOCOOHBIX
pelath pecypcHble mpoOaemMbl pa3BUTHUS YETIOBEUECTBA, IOMCKA MTyTel BbIXOAA U3 INI00ATbHBIX
HKOJIOTMUYECKUX MPOoOJIeM 1 0OecriedeH sl mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJTYUYEHUN OMOJOTHYECKUX 3HAHUH B IIEJISIX MOBBIIICHUS 001Ien
KYJIbTYpbI, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBbHOM
TPaMOTHOCTH 0OydJaroImuXxcs, PopMHUPYyEMO TPH U3YICHUH OMOJIOTHH,

MMOHMUMAaHHEe CyITHOCTA METO/I0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HMCIIOJIB30BATh MOJTy4aeMble 3HAHUS JIJIs aHANIU3a U OOBSICHEHHUSI SIBJICHUN
OKPY’KaIOILIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUI, yMEHUE JieJaTh 000CHOBAaHHBIE
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CAaMOCTOSITENIFHO UCIIOJIb30BAaTh OMOJIOTHYECKHE 3HAHUS [Tl peIICHUS
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HaHHE [IEHHOCTU HayYHOU JESITeTbHOCTU, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U caMO00pa30BaHUIo, K
AKTUBHOMY TOJIY4YEHHUIO HOBBIX 3HAHUI MO0 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHLIC pE3yJIbTAaThl OCBOCHUS yqe6H0r0 npeamMeTa «buoorus» BKIIIOYAIOT:
3HAYUMBIC TJIA (bOpMI/IpOBaHI/ISI MUPOBO33PCHUA O6y‘laIOH_[I/IXCH MCKIUCHUIIIIMHAPHBIC
(MC)KHPCI[MCTHBIC) 06L[IeHay‘-IHBIe IMMOHATHS, OTpaKAr0IIHUEC LICJIOCTHOCTD Haquoﬁ KapTUHBI MHpa
n CHCI_[I/I(I)I/IKy MCTOIOB IMMO3HAaHUA, UCTIOJIb3YEMBIX B CCTCCTBCHHBIX HAYKaXx (BCIJ_[CCTBO, OHEpTru-,
SABJICHUE, MTPOLECC, CUCTCMA, HayLIHHﬁ (I)aKT, MPpUHIIUII, TUIIOTE3a, 3aKOHOMCPHOCTD, 3aKOH,
TCOpUs, UCCIICAOBAHUC, Ha6J'IIOIlCHI/IC, HU3MCPCHUC, SKCIICPUMCHT U I[pyTI/IX), YHUBCPCAJIIBHBIC
y‘~IC6HLIC JIeNCTBUS (HOSH&B@.TCHBHBIG, KOMMYHUKATHUBHBIC, perJI}ITI/IBHBIC), OGGCHG‘-II/IBaIOH_[I/IC



¢dopmupoBanue GyHKIIMOHATHHON IPAMOTHOCTH M COIIMATIBHON KOMIETEHIIUN 00YyYatoLIiXCs,
CIOCOOHOCTh O0YUYAIOIIMXCS UCIOJIB30BAaTh OCBOCHHBIE MEXIUCIIUILTHHAPHBIE,
MHUPOBO33pPEHYECKHIE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIC EHCTBUS B TIO3HABATEIILHON U
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3ynbTaThl OCBOSHHS IPOrPaMMBI CPETHETO 0011ero 0Opa3oBaHus
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSATEIBHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, pACCMATPHUBATD €&
BCECTOPOHHE;

HCII0JIb30BATh IIPU OCBOCHUU 3HAHUN IPUEMBI JIOTUYECKOTO MBIIIJICHHUS (aHaJIN3a,
CHUHTE3a, CpaBHEHUS, KilaccuuKanuu, 00001IeHNs ), paCKPbIBATh CMBICT OMOJIOTHYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUSIMH);

OTIPEIENATH LENIN JESITEIbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTD PE3yJbTaThl ACSITEIbHOCTH C OCTABJICHHBIMU 1IENISIMU;

HCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS JUIsl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbIE, I€yKTUBHbIE, TI0 aHAJIIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYINPOBAThH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHSTh CXeMHO-MO/I€JIbHbIE CPEJICTBA JJISl IPECTABIICHUS CYLIECTBEHHBIX CBSI3eN U
OTHOIIIEHUN B U3y4aeMBbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUNN PA3HOTO PO/,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabatrbIBaTh IJIaH peLIeHUs IpoOIeMbl ¢ yIETOM aHaIM3a UMEIOIIHUXCS MaTepUAIbHBIX
U HEMaTepUaNIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEIAM,
OLIEHUBATh PUCKH MOCIIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBATH U BBIIOJHATH padOTy B YCIOBHSX PEaIbHOTO, BUPTYalIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEILIEHUH )KMU3HEHHBIX NTPOo0IIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHA:

BJIaJIeTh HaBBIKAMH y4eOHO-HMCCIIEI0BATENbCKON U IPOEKTHOM 1€ TEIbHOCTH, HaBbIKAMHU
paspelieHus mpooieM, CioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCIOJIb30BATh PA3JIMYHbIE BUBI IEATEILHOCTH 10 MOJYYEHHUIO HOBOI'O 3HAHMS, €r0
MHTEpIpeTaluy, Npeodpa3oBaHUIO U IPUMEHEHHUIO B y4eOHBIX CUTYAIUsIX, B TOM YUCIIE IPU
CO3/1aHUH Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(bopMUpOBaTh HAY4YHBIM TUI MBIIICHHUS, BIaJI€Th HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHOM IEATEILHOCTH U
AKHU3HEHHBIX CUTYaLlUsX;

BBISIBIIATH IIPUYMHHO-CIICICTBEHHBIE CBSA3H U aKTyaJU3UpOBaTh 3a/1a4y, BBIIBUraTh
TUNOTE3Y €€ PEIICHUs, HAaXOAUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHU,
3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS,

aHAJIN3MPOBATH MOJIYYECHHBIE B XO€ PEIICHNUS 3aJa4l PE3YJIbTAThl, KPUTUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH IIeJICHANIPAaBIICHHBII MOMCK IEPEeHOCca CPEACTB U CIOCOO0B JIeHCTBUS B
npoheccuOHANBHYIO Cpeay;

YMETh MEPEHOCUTH 3HAHUS B M0O3HABATEIbHYIO M MIPAKTUYECKYIO O0IAaCTH
KU3HEJESITEIbHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE /€U, IIPEUIaraTh OPUTMHAIBHBIE MOJXOAbI U PEIICHUS], CTABUTh
po0OsIeMBbl U 3a/1a4H, IOTTYCKAIOIIUE allbTepPHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX HHPOPMAIUH (TEKCTE yd4eOHOTo mocoous,
Hay4YHO-TIONYJISIPHOM JIUTEpaType, OMOJOrM4YEeCKUX CIOBAPSIX U CIPAaBOYHHUKAX, KOMIIbIOTEPHBIX
0a3zax naHHbBIX, B IHTEpHETE), aHATM3UPOBaTh HH(POPMAIIHIO PA3IMIHBIX BUJOB U GOPM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynHpOBAaTh 3aNIPOCHI M IPUMEHSTH Pa3IMYHbIE METOIbI IIPU TIOUCKE U 0TOOpE
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

MpUOOPETATh OIBIT UCTIOIH30BaHUS HH()OPMAIIHOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
COBEPUIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTUMAJIBHYIO (POpMY IIpE/ICTaBIEHUs OMOJIOTHYECKON
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TAOIHIIbI, PUCYHKH U JPYTOE€);

HCII0JIb30BaTh HAyYHBIN S3bIK B KQUECTBE CPEJCTBA MpHU padoTe ¢ OHMOJIOrMUeCcKOi
nHpopmanren: TpUMEHSTh XMMHUYECKHe, (PU3NYECKUEe U MaTeMaTUYEeCKHE 3HAKU U CUMBOJIBI,
hopmyIsl, a00peBUATYPy, HOMEHKIIATYPY, UCIIOIB30BATh U MPE0oOpPa30BhIBATH 3HAKOBO -
CUMBOJINYECKUE CPEJCTBA HATJISAHOCTH;

BJIaJIETh HaBBIKAMHU PACIIO3HABAHUS U 3aIIMTHI HHQOpMauy, HHHOPMAITMOHHOMN
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKALIUU BO BceX cepax KU3HU, aKTUBHO y4acTBOBATh B JTUAJIOTE
WIH JUCKYCCHH IO CYIIECTBY 00CYXkaeMoil TeMbl (YMEHHE 3aJjaBaTh BOIPOCHI, BEICKA3bIBATh
CYXJIEHHsI OTHOCUTEJILHO BBIIIOJIHEHHS MIPEJIaraeéMot 3aJjauu, yYUThIBaTh MHTEPECH] U
COIJIACOBAHHOCTD MO3ULUHI IPYTUX YYaCTHUKOB JAUAIOra WIH AUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAaYE€HUE COLIMATbHBIX
3HAKOB, NIPEANOCHIIOK BOSHUKHOBEHHS KOH(QIMKTHBIX CUTYallUH, YMETh CMAr4aTh KOHMIUKTHI U
BECTH N1€PETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOILEHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS
APYTUX JIOJIEH, MPOSABIATh YBAKUTEIbHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

MIOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAH/IHOW U MHUBHUIyalbHON pabOThI IPU
pemeHny OMoI0ruyeckoi mpooaeMpl, 000CHOBBIBATh HEOOXOAUMOCTD IPUMEHEHUS I'PYIIIOBBIX
(dbopM B3aUMOACHUCTBUS NPH pellieHNH y4eOHOM 3a1auy;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEMCTBUI C y4ETOM OOIIMX HHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOM JIeATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh
JNEUCTBHUA 10 €€ JOCTHKEHUIO: COCTABIIATH IUIAH JCHCTBUM, PACIIPEAENIATh POIU C YUETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KaY€CTBO CBOET0 BKJIAJa U KaXJI0TO YYaCTHHKA KOMaH bl B OOIIUN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBbIE IPOEKTHI, OLICHUBATh UJIEU C NTO3ULMU HOBU3HBI, OPUTUHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh O3UTUBHOE CTPATETMUECKOE NMMOBEJCHNUE B PA3IMUHBIX CUTYalMsIX,
MPOSIBISTH TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIUATHBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

1) camoopranu3amnus:



UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS1 BBISABIICHUS IPOOJIEM U MX PEIICHUS B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11EJIEBbIE U CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEUCTBUAX U IOCTYIIKAaX 10 OTHOLIEHUIO K JKMBOU IIPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh I03HABATEIbHYIO JESITEIbHOCTD, BBISBIATH IPOOJIEMBI,
CTaBHUTH M (POPMYIHPOBATH COOCTBEHHBIE 3a/1a41 B 00PA30BATEIBHOM NESITEILHOCTH U
KU3HEHHBIX CUTYalLIHsIX;

CaMOCTOSTENIBHO COCTaBIIATh IUIAH PEIICHUS POOIEMBI C YUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBATH (DOPMUPOBAHUIO U MTPOSIBIICHUIO IIMPOKOH 3pYAUIIMH B pa3HbIX 001acTIAX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIIETh HaBbIKaMU MIO3HABATENbHOM pedieKCHH KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBUI
Y MBICTUTENIbHBIX TPOLECCOB, UX PE3YJAbTATOB U OCHOBAHUM, UCTOJIb30BaTh MPUEMBI peIIeKCUU
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMAasi CBOM HEJOCTAaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHsie pe3ynbraTsl ocBoeHus nporpammbsl COO 1o OGuosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue s yaueOHoro npeamera «brosorusy HaydHble 3HaHUS, YMEHUS U
crnocoObl JIEWCTBUI 110 OCBOEHUIO, HHTEPIIPETALIMM U IPe0Opa30BaHUIO 3HAHUHN, BUJIbI
JEATeIbHOCTH MO MOJYYEHUIO0 HOBOTO 3HAHMS U IPUMEHEHUIO 3HAaHUH B PA3IMYHbIX YU€OHbBIX
CUTYalLlUsIX, @ TAK)KE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX ¢ Ononorueil. B
IIporpamMme npeJMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 10 roJjaM 00ydeHHUsI.

[IpenmetHbie pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA U
Hay4YHOTO MMPOBO33pPEHHS], O BKJIa/I€ POCCUMCKUX U 3apyOeKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIIMOHAIBHOM I'PaMOTHOCTH YeJIOBeKa JUIs PeLIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CoJIepKaHUe OMOJIOTUYECKUX TEPMUHOB U MOHATHIA: KHU3Hb, KJIETKA,
OpraHu3sM, MeTabon3M (0OMEH BEIIeCTB U IPEBpaIleHHe YHEPTUH ), TOMEOCTa3
(camoperynsius), ypoBHEBasi OpraHU3aIMs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE
(penpoaykiuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

YMEHHUE M3JIaraTb OMOJIOTHYECKHEe TEOPUH (KJIETOYHAsl, XPOMOCOMHAsl, MyTallMOHHAS,
LEHTpaJIbHAs I0TMa MOJIEKYJISIpHO# Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. U.



BaBuiioBa) 1 yueHus (0 LeHTpax MHOIooOpa3us U MPOUCXO0KIEHUS KyabTypHbIX pacteHuil H. 1.
BaBuioBa), onpeaensiTh TpaHUIbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIAJETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOAEHUE U OTIHCAaHUE
KHUBBIX CUCTEM, IIPOLIECCOB U SIBICHHUH, OpPraHn3alus 1 MpoBeAeHNnE OMOJIOrHUECKOTO
HKCTIIEPUMEHTA, BBIJBIKEHHE TMIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXIY HCCIIEyeMbIMU
BEJIMYUHAMH, OOBSICHEHHE MOTYIEHHBIX PE3yIbTaTOB, HCIOJIB30BAHHBIX HAYUYHBIX IOHSITHIA,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPHOT U 3yKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, 0COOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB
MpEBpAILEHUs SHEPTHH B KJIETKE, (POTOCHHTE3A, IMJIACTUIECKOTO M YHEPTETHIECKOTr0 0OMEeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIUIOA0TBOPEHUS, PA3MHOKEHUSI, UHAUBUAYAJILHOTO PA3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE NPUMEHSATh MOJIYYCHHbIE 3HAaHUS AJ1s1 OOBSICHEHHS] OMOJIOTUYECKUX MTPOLIECCOB U
SIBIICHUH, JJIS1 IPUHSITHS NPAKTUIECKAX PEIICHHUI B IOBCEAHEBHOM KU3HU C IENIBI0 00eCTIeUeHUS
0€30MMacCHOCTH CBOET0 3JI0POBbS U 30POBbs OKPYXKAIOIIMX JIF0/IeH, COONI0AEHNS HOPM
IPaMOTHOT'O MOBE/ICHUS B OKPYKaroIllel MPUPOAHON cpesie, NOHUMaHue HE0OX0AUMOCTH
WCIO0JIb30BAHUS JJOCTUKEHUM COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOTUI AJIsl PAllMOHAJILHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pelIaTh IeMEeHTapHble TeHETUUYECKHE 3a/1a4l HA MOHO- U AUTHOPUAHOE
CKpeIllMBaHUE, CIIETNIEHHOE HACJIEIOBAaHUE, COCTABISATH CXEMbl MOHOTHUOPHIHOTO CKPEIINBAHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINIOJIHAThH Ja00paTOpHBIE U IPaKTHUUECKUE PabOThI, COONIOAATh MpaBuiia IpH
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTUYECKH OLEHUBATh M UHTEPIPETUPOBATH MHPOPMAIUIO OHOJIOTMUYECKOTO
COJIepKaHus, BKIIOYAIOIIYIO NICEBOHAYYHbIE 3HAHUSI U3 PA3IMYHBIX HCTOUYHUKOB (CpeAcTBa
MaccoBOM H(OpPMAaLINHU, HAYYHO-TIOMYJIIPHbIE MAaTEPHUAIIbl), STUYECKUE aCTIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMChbMEHHBIC M YCTHBIE COOOIIEeHUsI, 00001Ias
OMOJIOTMYECcKyYI0 HH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCHOJIb30BaTh
MOHSATUWHBIN anmapar OHOJIOTHH.

[IpenmerHbie pe3yabTaThl OCBOCHHsI yueOHOTO npenmeta «buosnorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHBI MUpa U
Hay4YHOTO MHPOBO33PEHHUS, O BKJIa/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPhIBATh COJIEp>KaHNEe OMOIOTHUECKUX TEPMUHOB U IOHITHIA: BUJI, TTOMYJISIIHS,
reHo(OoH/I, FIBOTIONHS, TBUKYIIHNE CUJIbI ((DaKTOPBI) SBOJIIOLHMH, TPUCIIOCOOICHHOCTD
OpraHu3MOB, BHJI000pa30BaHUE, IKOJIOTHYECKHE (PAKTOPBI, IKOCHCTEMA, POIYLICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yYMEHHE U3Nlarath Onosiorndeckue Teopuu (3BomonnonHas reopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUs IBOJIOLMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrea K. M.
bapa, uepenoBanus rnaBHbIX HanpasieHui u myreit ssosmonnu A. H. CeBeprioBa, yueHus 0
o6uocdepe B. 1. BepHasckoro), onpenenars rpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOII0IEHUE U OTIMCAaHUE
KHUBBIX CUCTEM, IIPOLIECCOB U SIBIEHUI, OpraHu3alys 1 NpoBeieHue OUOJIOrMYECKOTO
HKCIIEPUMEHTA, BBIJBH)KEHHE IMIIOTE3b], BHISIBICHUE 3aBUCUMOCTH MEXIY MCCIIEyeMbIMU
BEJIMYMHAMHU, OObSICHEHHE MOJTYYEHHBIX Pe3yIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX TOHATHH,
TEOPHi U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIETATH CYLIECTBEHHBIE TPU3HAKU CTPOCHUS OMOJIOTHUECKUX 00BEKTOB: BUIOB,
MOy, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT'€OIIEHO30B U SKOCUCTEM,



0COOEHHOCTH IMPOLIECCOB: HACIIEICTBEHHON M3MEHYUBOCTH, ECTECTBEHHOTO 0TOOPA,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS SKOJIOTHYECKHX (PAKTOPOB HA
OpraHu3Mbl, IEPEHOCA BELLIECTB U MOTOKA 3HEPTUU B IKOCUCTEMAX, aHTPOIIOI'€HHbIX U3MEHEHUN
B DKOCHCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTEOXUMHUECKUX IIUKIIOB B
ouochepe;

yMEHHUE MPUMEHSATh TOJTy4YeHHbIE 3HAHUS [T 00BSICHEHUS! OMOJIOTHYECKUX TIPOIIECCOB U
SIBIICHUH, /1151 IPUHATUS IPAKTUUECKUX PEIICHUH B MOBCEIHEBHOM KU3HU C LIEJIbI0 00€CIIEUEHUS
0€30IaCHOCTH CBOETO 3[I0POBbS U 37I0POBbS OKPYKAFOIIUX JIFOJIEH, COOTI0ACHUS HOPM
IPaMOTHOI'O MOBE/ICHUS B OKPY’KaloIllel IPUPOJAHON cpesie, NOHUMaHUE HEOOX0AUMOCTH
MCTIOJIb30BAHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTHH JUTS PAlMOHATIBHOTO
IIPUPO/IOII0JIL30BAHUS;

YMEHHE pellaTh JIeMEHTapHbIe OMOJIOTUYECKUE 331a4H, COCTABIISTh CXEMBbI IIEPEHOCa
BEIIECTB M HEPTUU B IKOocHcTeMax (LIENH MUTaHUs);

YMEHHE BBINIOJIHATH J1a00OpaTOPHBIE U MPAKTUYECKUE pabOThI, COOMI0OATh MpaBuiIa pu
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO OMOJIOTMYECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUSI U3 PA3JIMYHbIX HCTOUYHUKOB (CpeacTBa
MaccoBOM MH(OpPMaIINHU, HAYYHO-TIOMYJIIPHbIE MaTEPUaJIbl), pacCMaTpUBATh IJI00ATbHBIE
9KOJIOTMYECKHE MPOOIIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE C03/1aBaTh COOCTBEHHBIE TUCEMEHHBIE U YCTHBIE COOOIICHUS, 00001Ias
OMOJIOTMYECKYI0 HH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontpoabnbie | IpakTiueckue (ungpossbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypebi
bubmmoreka [{OK
. buonorus kax Hayxa 2 0.5 https://m.edso0.ru/7f41c292
2 JKuBbIe cuCcTeMBI U UX OpraHu3aIus 1 bubmmorexa [JOK
https://m.edso0.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmiorexa HOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KuznenesTenbHOCTh KIETKU 6 https://m. edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OPraHnu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepsroe spems 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 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 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
bubmmoreka [{OK
! IBOMOIHOHHAS GHONIOTHS ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroras cpeja 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHYECKHE CHCTEMBI 9 bubmorexa LJOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOe Bpemst 2 bubmrorexa [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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 IIVIAHUPOBAHHUE

10 KUJIACC
Koun4yecTBo yacos DeKTPOHEDbIE
Ne Tema ypoka Kontpoan | Tpaku Mara ungposbie
n/n Bcero | ueie YecKue
H3y4YeHHs o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 I];IHCprKTa)K no Tb. 1 06.09.2024 https://m.eds00.ru/863e6122
HOJIOTHA B CHCTEME Hayk https://m.edso0.ru/863e632a
Mertonas! Mo3HaHMS )KUBOU Npupoabl. [IpakTudeckas

2 pabora Nel «Mcrosib30Banue pa3IMIHBIX METOIOB MIPH 1 0.5 13.09.2024 Eg?ﬁ%ﬁ;gﬁg 6366122
U3yYCHUU OMOJIOTHYECKUX 0OBEKTOB) RS, '

3 BHOIOTMYECKHE CHCTEMBI, TIPOLIECCHI M X M3yUEHHUE 1 20.09.2024 bubmiorexa HOK

’ https://m.edso0.ru/863e6564

4 XUMHYECKUN COCTaB KICTKH. 1 27.09.2024 bubmuorexa [JOK
Boja u MuHepanbHbIe COn T https://m.edso0.ru/863e674e

5 Benku. CocTa u cTpoeHHE OENKOB 1 04.10.2024 ng;;ﬁf;%gg};%%b?z
depMeHTh — OUOJOTMYECKUE KaTaIN3aTOPBL.

6 JlaGopaTtopnast pabota Nel «M3yueHne KaTaIMTHYECKOM 1 0.5 11.10.2024 bubnuoreka [JOK
AKTHBHOCTH (pepMEHTOB (Ha IIPUMEPE aMHUIIA3bI HIIH ' o https://m.edso0.ru/863e6b72
KaTaJias3bl)»

! YraeBopl. Jiunme: ! 18.10.2024 Et?pij?ll;lr(r)f:;s%c])l 8/1263%870

bubnuoreka [JOK

8 Hyxrienrosbie kucnoTsl. AT® 1 25.10.2024 https://m.edso0.ru/863e6d5¢
Hcropust 1 METOIbI M3YUEHHS KIIETKH.

9 1
Kierounast Teopust bubmorexa IIOK

P } 08.11.2024 https://m.edso0.ru/863e6e88

10 KiteTka kak 1eocTHas KUBasi CHCTEMA 1



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

Crpoenue sykapuoTuyecKkoi kietku. JlaboparopHas
pabota Ne2 «M3yueHne CTpoeHUs KIETOK PACTCHUH,

bubmuoreka [JOK

11 5 p . 0.5 15.11.2024 https://m.eds00.ru/863e6ff0
KUBOTHBIX, TPUOOB M OaKTEpUI 10T MUKPOCKOIIOM Ha https://m. edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIPENapaTax U UX ONHCAHUEC)

12 OOMeH BEIeCTB MM METab0IN3M 22.11.2024 Bubmaoreka LJOK
https://m.edso0.ru/863e766¢
bubmmoreka [{OK

13 PorocunTes. XemocHHTes 29.11.2024 https://m.edso0.ru/863e7c98

. bubmmoreka [{OK

14 OHepreTniccKuii 0omen 06.12.2024 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN HUKI KIETKH. [lenenne kieTku. MuTtos.

JlabopaTtopnast pabota Ne3 «HaGmronenne Muto3a B bubmuorexa [JOK

15 0.5 13.12.2024
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MHUKPOTIpEIiapaTax»

16 KourtpoJsbHoe TecTupoBanue 3a | moayroaue. 05 20.12.2024 bubmuorexa [JOK
buocunTes 6enka. Peakiius MaTpuyHOTO CHHTE3a https://m.edso0.ru/863e796e

bu6mmoreka [IOK

17 — 27.12.2024
Tpancnsmis — GuocunTes berka https://m.edsoo.ru/863e796e

18 IToBTOpHBIA HHCTPYKTaXK 10 Th. 17.01.2025 bubmnorexa IIOK
Hexnerounsie (GOpMBI JKU3HA — BUPYCHI T https://m.edso0.ru/863e7540

bu6mmoreka [JOK

19 DopMBI Pa3MHOKEHHS OPraHU3MOB 24.01.2025 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e

N bubnmuoreka [JOK

20 Metios 31.01.2025 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

OmnonotBopenue. JlabopatopHas pabota Ned bubnunoreka [JOK

21 0.5 07.02.2025
«M3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX https://m.edso0.ru/863e81b6
MUKpOTpernaparax»

bu6mmoreka [JOK
22 WHuBUAyalbHOE PA3BUTHE OPTaHU3MOB 14.02.2025 httos://m.eds00.ru/863¢8436
23 I'eneTnka — Hayka O HacJIEICTBEHHOCTU U 21.02.2025 bubnuoreka [IOK

N3MCHYNBOCTH

https://m.edso00.ru/863e86f2



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEOBaHUs TPU3HAKOB. 1 28.02.2025 bubnmoreka [JOK
MOHOTHOPHIHOE CKPEIIUBAHKE o https://m.eds00.ru/863e8878

o5 JurubpunHoe CKpenuBaHue. 3aKOH HE3aBUCUMOTO 1 07.03.2025 bubnuorexa [JOK
HACJIEI0BaHU MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieZJoBaHUe MTpu3HaKkoB. JlabopaTopHas

26 pabota Ne5 «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO 1 05 14.03.2025 bubnuorexa [JOK
U JUTUOPUTHOTO CKPEIIUBAHUS Y IpO30(UIIbI HA https://m.eds00.ru/863e8c60
TOTOBBIX MUKPOIIpErapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKoB, 1 21.03.2025 bubnuoreka [JOK
CHEIUICHHBIX C II0JIOM https://m.edso0.ru/863e8c60
HN3menunBocTh. HeHacaeaCTBEHHAsS H3MEHUYHUBOCTD.

g JlabopaTopHas pa6f)Ta No6. Uzyuenue 1 05 04.04.2025 bubmuorexa [JOK
MOTU(DUKAITMOHHOW U3MEHYUBOCTH, IIOCTPOCHHE https://m.edso00.ru/863e8efe
BAPHUALIMOHHOTO Psifia U BapUALMOHHOW KPUBOW»

HacnencrBenHass N'3MEHYHBOCTD. Butmotexa LIOK

29 JTaGoparopnas pabora No7. «AHanu3 MyTaluii y 1 0.5 11.04.2025 https://m.edsoo.ru/863e8efe
Jpo30(h Uil Ha TOTOBBIX MUKPOIIpEnapaTax»

30 IIpoMe:KyTOUHASI HTOrOBAsk ATTECTALMSA 1 1 18.04.2025 bubmrorexa [JOK

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

31 T'enernka genoseka. O000IIEHUE IO TEME 1 25 04.2025
«HacnencTBeHHOCTh M UI3MEHUHMBOCTh OPTaHU3MOBY

32 Cenekuus Kak HayKa M IPOLIECC 1 16.05.2025 bubnorera LIOK

https://m.edso0.ru/863e9214
MeTo1bl ¥ JOCTUKEHHS CEJICKIIUU PACTEHUN U bubnnoreka [JOK

33 1 23.05.2025
YKUBOTHBIX https://m.edso0.ru/863e9214

34 BHOTEXHOIOIUS KaK OTpacib IPOU3BOJCTBA 1 28.05.2025 Eubmorexa TOK

https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1.5 4



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
https://m.edsoo.ru/863e8d78
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora JL\;g 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyomioB A.M. u 1p.;
[Tox penaxuueii [Taceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabCcTBO
«IIpocsemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomios A.M. u 1p.;
[Tox penaxuueii [laceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabCTBO
«IIpocsemenue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJA

1. buonorus: CnpaBouHuk mKkojdbHUKa U cryaeHTa/Ilon pea. 3.bpema u

N .Meiinke; Ilep. ¢ vem. — 3-e u3n., crepeorun. — M.: JIpoda, 2013, c.243-244.
2. boarosa 1.B. C6opHuk 3aia4 1o o61ieit OMoiIoruu ¢ pemeHusiMu. - M:

00O «OHUKC 21 Bex», «Mup u o6pazoBanue», 2016. — 134c.

3. bop3osa 3.B, Jlaraes A.M. Jlunaktruueckue MaTepuaiibl 0 OMOJIOTUU:
MeTtoauueckoe

nocodwue. (6-11 i) - M: TL[ «Cdepar, 2015. — 126¢.

4. Eroposa T.A., Knynoa C.M. OcHoBsl OuoTexnosioruu. — M.: U1
«Axanemus», 2004. — 122c.

5. Mapkuna B.B. O6m1as 6uosnorusi: yaeoHoe nocooue/ B.B. Mapkuna, T.1O.
Tarapenko-Ko3muna, T.I1. [Topagosckas. — M.: JIpoda, 2018. — 135c.

6. Heuaesa I'.A., ®engopoc E.N. Dkonorus B skcniepumentax: 10 — 11 kmaccsr:
Meroaudeckoe mocoodue. — M.: Benrana-I'pad, 2016. — 254c.

7. Jlepuep I'.1. O6m1as 6uonorus (10-11 kmaccsr): [lonrotoska k EI'3.
KonTtponbshbie u camocrositenbHbie padoTel/ ['.M.Jlepuep. — M.: Dkemo, 2023, —
240c.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
bu6nmmoreka IJOK

https://lesson.edu.ru



I'padux npoBegenus cpe3oB 3HaAHUI M MPOMeKYTOYHOI arTecTanuu 10 kiaace

Ne ama
Ha3zeanue padbomut A
n/n nposedeHus
1 | KonrponbHoe TecTupoBanue 3a I momyroaue 20.12
2 | [IpomexxyrodHasi HTOTOBAs ATTECTAIUS 18.04
I'padux npoBenenus npakruyeckux pador no 6mosiorun 10 kiace
Ne ama
Haszeanue pabomul A
n/n npoeeoeHus
1 | «Mcronb30BaHue PA3THMYHBIX METOIOB PH H3YIEHUH OHOIOTMYECKIX 13.09
00BEKTOBY
I'padux npoBeaenus nadoparopHbix padot no ouosorum 10 kiaace
Ne ama
Ha3zeanue pabomoi A
n/n npoeeoeHusn
1 | «V3yteHue KaTalMTHICCKOH aKTHBHOCTH (dbepMeHTOB (Ha TpUMepe 11.10
aMUJIa3bl WM KaTajasbl)» '
5 «M3ydeHne cTpoeHus KJIETOK paCTEHUH, )KUBOTHBIX, TPHOOB U OakTepuit 15.11
M0l MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnapaTax u ux OIMHUCaHHE» '
3 «HaOmonenne MyuTo3a B KJIeTKax KOHYMKA KOpPEIIKa JIyka Ha TOTOBBIX 13.12
MHKPOIPENapaTax» '
4 | «M3ydeHne cTpOEHUS MOJIOBBIX KJIIETOK Ha TOTOBBIX MHUKPOTIPEapaTax» 07.02
5 «3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U JUTHOPUTHOTO CKPEIIUBAHUS 14.03
y Ip0o30(QHIIbl Ha TOTOBBIX MUKpPOTIpErapaTax» '
5 «3yuenne MoaubuKaMOHHONW U3MEHYUBOCTH, IIOCTPOCHUE 04.04
BApHUAIIMOHHOTO PAJIa U BAPUALIMOHHOMN KPUBOI» '
7 | «AHanu3 MyTanui y 1po30(uiibl Ha TOTOBBIX MUKPOTIPEapaTax» 14.04

Kypc yuebnoro npeamera paccuntad Ha 34 yaca (1 yac B Hezmento). B cooTBeTcTBHU €
ycnoBusiMu pabotel MBOY «@oxunckas COLL Ne2y, ro1oBbIM KalleHAAPHBIM Y4eOHBIM
rpaduxom pabotst MBOY «®oxunckas COIL No2y na 2024 — 2025 yueOHbli TOJ] TaHHBIHA
kypc uzydaercsa B 10 kinacce B 00béme 33 yaca.

1 uemseepmov | 2 uemeepms | 3 uemgepmo | 4 uemsepmov | 200
Konmnuectso
4acoB 8 8 10 7 33
U3 HUX:
IIpaxTrueckux 1 0 0 0 1
pabot
JIaGopaTopHbIX 1 9 5 5 2
pabot







