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HOACHUTEJIbBHAA 3AIINCKA

Hacrosimas paboyasi mporpaMma cocTaBjeHa Ha OCHOBE:
- [Ipukxa3 MunucrepctBa npocsemienust Poccuiickoit @enepanuu ot 31.05.2021 Ne 286 "O06 yTBepkaeHUN
(benepasbHOro TOCYAapCTBEHHOTO 00Pa30BaATENIBHOTO CTAaHIAPTa HAYaIbHOTO OOIIETO
obpaszosanus'(3apeructpuposan 05.07.2021 Ne 64100)
- [IpuMepHOIi OCHOBHOM 00pa30BaTEeIBHOM MIPOrpaMMOl Ha4aJIbHOT'O 0011Iero oopasoBanus” (0100peHa
pemeHreM (eaeparbHOr0 y4eOHO-METOJMUECKOTo 00beTMHeHHS 10 00IIeMy 00pa30BaHUIO, IIPOTOKOI OT
18.03.2022 N 1/22)
- [Ipuka3 MunucrepcrBa npocsemenus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 "O06 yrBepkaeHUA
(beneparbHOro TOCYAapCTBEHHOTO 00Pa30BaTEIBHOTO CTAHIAPTa OCHOBHOTO OOIIETO
obpazoBanus"(3apeructpuponan 05.07.2021 Ne 64101)
- [IpuMepHOI OCHOBHOM 00pa30BaTEILHON MTPOrpaMMOM OCHOBHOTO 0011Iero oOpazoanus” (ogo0peHa
peuieHreM (eaepanbHOro yueOHO-MeTOIMYECKOT0 00bEeJMHEHMS 110 00IIeMy 00pa30BaHUIO, TPOTOKOJ OT
18.03.2022 N 1/22)

[Tpu pazpaboTke mporpaMMbl MO OHUOJIOTHH TEOPETHYECKYIO OCHOBY JUISI OTPEIEICHUsS TTOAX00B K
(OpMUPOBAHHIO COJIEPIKAHUST YUEOHOTO TmpenMeTa «BbHoorns COCTaBMIIN: KOHIIETITyalbHBIE MOJIOKEHHS
OI'OC COO o B3aMMOOOYCIOBJICHHOCTH LEJNEH, COJepaHHs, pe3ylbTaToB OOy4yeHHs U TpeOOBaHUH K
YPOBHIO TOATOTOBKH BBITYCKHHKOB, ITOJIOKCHHS 00 OOMMX MEIIX W TPUHIUIAX, XapaKTepU3YIONTUX
COBPEMEHHOE COCTOSTHHE CHUCTEMbI CpeaHero obmiero oOpa3zoBanmsi B Poccuiickoit denepamnuu, a Takxke
MOJIOKEHUsT O crneuuduke Ouosiorny, €€ 3HAYEHWHW B IIO3HAHUM >KMBOW NpUPOJBl U obecreueHuun
CYIIECTBOBaHMS 4ejoBeueckoro odmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSM, ONpeAeTeHbl OCHOBHbBIE
(YHKIIUM POTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6mosoruu AaéT MpeaCTaBICHUE O MEJsAX, 00 00IIel cTpaTeruu 0Oy4YeHHs, BOCITUTAHUS
U pa3BuTUs oOydaroumxcs cpeicTBaMHu yueOHoro mnpenmera «buosorus», ompenenser oOs3areiabHOE
MpeIMETHOE COJIep>KaHue, €ro CTPYKTYpY, pacupeleieHHe Mo pas3ieiaM U TeMaM, PEKOMEHAYeMYIO
MOCJIEIOBATENIFHOCTh M3Y4YeHHsI y4eOHOro Marepuaia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JJOTMKK 00pa30BaTEIHLHOrO MPOLIECCca, BO3PACTHBIX 0COOEHHOCTENH 00yUYarOINXCS.

B nporpamme mo OuONOrHMM TaKXe YUWUTHIBAIOTCA TpPeOOBaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMEeTHbIM U MpPEeIMETHBIM pe3yibTaTaM 0OydeHHs B (OPMUPOBAHUU OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATEIbHON  JEATENIbHOCTH/Y4eOHBIX  JOEHCTBUM  OOydaloluxcs IO OCBOCHHIO  COJEP)KAHUS
OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme mno Ouosorun (10-11 knaccel, 0a30BbIi  ypOBEHB) peajn30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B WM3YYE€HUU OHOJOTUH, Onarojmaps 4eMy B HEl MpOCMATPUBAETCS HAMPABICHHOCTh Ha
pa3BUTHE 3HAHUMU, CBSI3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, HEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MNPEICTaBICHUNH O 370pOBOM 00pasze KHU3HU U
OepeXKHBIM OTHOIICHMEM K OKpyXkatomei mnpuponnHoit cpeae. I[loatomy Hapsgy ¢ HU3ydeHHEM
00IIeOUOIOTHUECKUX TEOPHd, a TakKe 3HAHUI O CTPOEHUH >KUBBIX CHCTEM DPAa3HOTO paHra M CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIIUX B HUX MPOIECCOB B MPOTPaMMe 10 OUOJIOTHH Y/IeJI€HO BHUMaHUE UCTIOTb30BaHUIO
MOJIyUEHHBIX 3HAHUN B TOBCETHEBHOW JKM3HU s pEIIEHUS NPUKIAJAHBIX 3aJa4, B TOM YHCIE:
NpoQUIAKTUKA HACIEACTBEHHBIX 3a00JIeBaHUN YENOBEKa, MEAUKO-TEHETHUECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHHS SKOJOTHUECKH 11€7ecOo00pa3HOro TMOBEACHHUS B OKPYXKAIOIIeH MPUPOTHON cpele, aHamu3a
BIIUSIHUSL XO3SUCTBEHHON JIEATEIHHOCTH YEIOBEKA Ha COCTOSIHHE MPUPOTHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
YcuieHne BHUMaHUS K TMPUKIAAHON HAMPaBICHHOCTH ydeOHoOro mpeaMera «bHOIOTHS» MPOIUKTOBAHO
HEOOXOIMMOCTBIO O0€CIeUeHHs] YCIOBUM JJIsl PEIICHUs OJHOM W3 aKTyalbHBIX 3a/lad IIKOJIHHOTO
Oouonormdeckoro oOpa3oBaHUs, KOTopas TMpenmnojiaraer (GopMUpPOBaHHE Yy OOyUYaAOUIUXCA CIMOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.



Bbuosorust Ha ypoBHe cpenHero oOmiero oOpa3oBaHusl 3aHMMAeT BakHoe MecTo. OHa obecrneunBaeT
¢dopmupoBaHue y 0O0yYaroUUMXCs MPEACTAaBICHUN O HAYYHOM KapTWHE MHUpa, pacmiupsier u 00o0maer
3HaHUSA O KUBOU IIPUPOJE, €€ OTIIMUUTEIIBHBIX IIPU3HAKAX — YPOBHEBOM OpraHU3alMM U SBOJIIOLUU, CO3IAET
yCIOBHS JJIsi: TO3HAHUS 3aKOHOB >KMBOHM NpupoAbl, (OpMHpOBaHUS (PYHKIMOHAIBHOW T'PaMOTHOCTH,
HaBBIKOB 37I0pOBOT0 M 0€301acHOro 00pasa KU3HHU, SKOJOTHYECKOTO MBIIIJICHHUS, IEHHOCTHOTO OTHOLICHHS
K JKMBOM IIPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OMOJIOrUS MMEET TakXKe Ul PELICHHs] BOCIHMUTATENBHBIX U PAa3BUBAIOLIMX 33134
cpemHero oOmero o0pa3oBaHUWs, COIHANM3ANMK OOyJaromuxcs. V3ydeHune Ouooruu oOecreunuBaeT
ycnoBusl Ui (pOPMUPOBAHUS HMHTEIIICKTYaJbHBIX, KOMMYHUKAIIMOHHBIX W WH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIBTYpBI, CIIOCOOCTBYET WHTETpallMd OHOJOTHYECKUX 3HAHWU C MPEICTABICHHUAMHU W3
IPYruX Y4eOHBIX MpPEIMETOB, B YAaCTHOCTH, (PM3MKH, XMMHHM W Teorpaduu. Ha3zBaHHBIE TOIOXKEHUS O
NpelHa3HayYeHU ydeOHoro mnpeamera «bHOOTHS» COCTaBWIM OCHOBY JUIsl ONpENENIEHUs MOJIXOA0B K
0oTOOpY U CTPYKTYPUPOBAHMIO €T0 COAEP KaHMSI, IPEICTABICHHOTO B IPOrpaMMe N0 OMOJIOTHH.

OT60p conepxkanusi yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIIUN
KYJIbTYpOCOOOPa3HOro IMOJAX0J1a, B COOTBETCTBUM C KOTOPHIM OOydYaromuecs JIOJKHBI OCBOUTH 3HAaHUS U
YMEHHsI, 3HauMMble i1 (QOopMHpOBaHUS OOIIEH KyIbTYphl, OIpENESIONINe aJeKBAaTHOE IOBEJICHUE
YeJIOBEKa B OKpPY)KAIoleld MPUPOTHON cpesie, BOCTpeOOBaHHBIE B TIOBCEAHEBHOM JKM3HU M MPAKTUUECKOU
nesitenbHOCTH. Oco00€e MECTO B 3TOM CHCTEME 3HAHHMM 3aHUMAIOT JIEMEHTHI COJIep>KaHusl, KOTOPBIE CIy»KaT
OCHOBOH A1 (popMHUpOBaHUS NPEACTABICHUM O COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa U
LIEHHOCTHBIX OPUEHTAIUAX JUYHOCTH, CHOCOOCTBYIOUIUX I'yMaHU3AUN OHMOJOrHYeCKOro 00pa3oBaHMUsL.

CrpykTypupoBaHHe coJepKaHUs ydeOHOTro Marepuaia B Iporpamme o OMOJIOTHH OCYILECTBJIEHO C
y4€TOM TMPUOPUTETHOTO 3HAYEHHS] 3HAHUUW OO0 OTIMYUTENBHBIX OCOOCHHOCTSIX >KMBOW HPUPOJBI, O €€
YPOBHEBOM OpraHM3allUd W SBOJIIOLUH. B COOTBETCTBUM € 3THMM B CTPYKType Y4eOHOro mpeaMmera
«buonorus» BBIAEICHBI CIEAYIOUIUE COACPKATEIbHBIC JIMHUU: «bHosornsa kKak Hayka. MeToabl HaydyHOTO
no3HaHusA», «KieTka kak Ouosiorndyeckas cucreMa», «Opranusm Kak OuoJioruueckas cuctema», «Cucrema u
MHOroo0pa3ue OpraHM4YecKoro Mupa», «IBOJIIOLUS KHUBOH NPUPOABDY, «IKOCHCTEMBl U INPHUCYILHUE UM
3aKOHOMEPHOCTH.

Ienp nzyuenus yuebHoro npenmera «buosnorus» Ha 6a30BOM ypOBHE — OBJaJICHHE O0yJarOIUMUCS
3HAHUSIMHU O CTPYKTYPHO-(YHKIMOHAJIbHON OpPraHU3allM >KUBBIX CUCTEM Pa3HOIO paHra W MpuoOpeTeHue
YMEHUH HUCIOJb30BaTh 3TU 3HAHMS Ul IPAMOTHBIX JI€HCTBUH B OTHOIIEHHMH OOBEKTOB KUBOW HPUPOIBI U
peleHus pa3IMYHbIX )KU3HEHHBIX POOIIeM.

JlocTikeHue Lesn u3ydeHus ydyeOHoro mnpeamMera «buosorus» Ha 6a30BoM ypoBHE oOecrieunBaeTcs
pEILIEHNUEM CIIEIYIOIINX 3a1ay:

OCBOEHHME OOYYalOUIUMHCS CUCTEMbl 3HAHMH O OHOJIOTHYECKUX TEOPUsX, YUCHHAX, 3aKOHaXx,
3aKOHOMEPHOCTSX, TUIOTe3aX, MNpaBWiIaX, CIyKallMX OCHOBOH Uil (OpMUpPOBaHMS MPEACTABICHUNA O
€CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O METOJaX HAay4YHOro IO3HaHUS, CTPOCHUH, MHOrooOpazuu Hu
0COOEHHOCTSX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliM, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAaHUSX B OUOJIOT UM,

¢dbopmupoBaHue y 00ydaromuxcsi MO3HABATEIbHbIX, HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpollecCe aHaIW3a JaHHBIX O IMYyTAX Pa3BUTHUA B OMOJIOTMU HAy4HBIX B3IJIAJOB, MJEH M MOJIXOJOB K
U3YYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluu;

CTaHOBJIEHUE y O00yJaromuxcs o0mel KynbTypsl, QyHKIIMOHAIBHOM ITPaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSICHATh U OLIGHUBATh SBJICHUS OKPYXKAIOIIEr0 MUpA >KUBOW MPHUPOJBI HA OCHOBAHUM 3HAHUN U OTBITA,
MOJIy4EHHBIX MPU U3y4€HUHN OUOJIOTUH;

¢dbopmupoBaHue y OOy4aromUXCs YMEHUN HIUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTMYECKUX 3HAHUH B
MIPAKTUYECKONH AEATEIbHOCTH 4YEJIOBEKa, pa3BUTUM COBPEMEHHBIX MEIMLUHCKUX TEXHOJOTUH W
arpoOMOTEXHOJIOTHif;



BOCIHMTaHUE YOEKIEHHOCTH B BOZMOKHOCTH TIO3HAHUS YEJIOBEKOM >KMBOI MPUPOIbI, HEOOXOIMMOCTH
Oepe’KHOTO OTHOIICHUS K HEH, COONMIOACHUS OTHYECKMX HOpPM TpU MPOBEACHUU OUOIOTHYECKUX
HCCIICIOBAHNUH;

OCO3HAHHE LIEHHOCTU OMOJOrMYECKMX 3HAHUM JJIs NOBBILIEHUS YPOBHS SKOJIOIMYECKON KYyJIbTYpHI,
st GOPMUPOBAHUS HAYIHOTO MUPOBO33PECHHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM M YMEHHUI B MOBCEIHEBHOM >KM3HU ISl OILIEHKU MOCIEACTBUI
CBOCH JEATENHHOCTH MO OTHOIICHHIO K OKpPYXKAIOIIeW cpene, cOOCTBEHHOMY 370pOBBIO, 0OOCHOBaHUE U
coOroieHre Mep MPOQPIIIAKTUKH 3200 ICBaHU.

B cucreme cpennero oobuero odpaszoBanusi «buosorus», nusydaemas Ha 0a30BOM YpPOBHE, SIBIISIETCS
00s13aTEIbHBIM YU4E€OHBIM MPEIMETOM, BXOAAIIMM B COCTaB MpeIMEeTHOH oOmacti «EcTecTBeHHO-Hay4YHbIE
MIPEAMETBD».

Jlist u3yuenust Onosioruu Ha 6a30BOM ypOBHE CpeHero o01miero oopazoBanust OTBOIUTCS 68 yacos: B 10
kiacce — 34 vaca (1 gac B Hepento), B 11 kinacce — 34 4

BocnnTanue y o0y4aromuxcs uejieBbIX IPUOPUTETOB:

- K CEMb€ KaK INIaBHOW OIOPE B KMU3HU YEJIOBEKA U UCTOYHHKY €r0 CHACTBHS;

- K Tpydy KaKk K OCHOBHOMY CIOCO0Y IOCTH)KEHHS XU3HEHHOrO OJIaromnoiydds dYesloBeKa, 3aJiory ero
YCIENHOTO Mpo(EeCCHOHATBFHOIO CAMOOIIPEIETICHHSI U OILYILEHUSI YBEPEHHOCTH B 3aBTPAIIHEM JTHE;

- k cBoemy OrtedecTBy, Majiol U Ooibiioit PoauHe kak MecTy, IZie YelOBEK BBIPOC M MO3HAJ IMEpBbIE
pazocTy U Heylauu, KOTopas 3aBelllaHa eMy IIPeJKaMu U KOTOPYIO HY)KHO 00eperars;

- K IPUPOJE KaK UCTOYHUKY KU3HU Ha 3eMJIe, OCHOBE CaMOro €€ CyIIeCTBOBaHMs, HYKIAIOLIEHCS B 3aIlATE
Y IOCTOSIHHOM BHHMAaHUU CO CTOPOHBI Y€JIOBEKa;

- K MHpPY KaKk K TJIaBHOMY IIPUHIMIYy YEJIOBEUYECKOIO OOLIEKUTHUS, YCIOBUIO KpPEHmKOil ApyxXObl,
HaJIaXKMBaHMUS OTHOLLIEHUH ¢ KOJUIEraMHy o paboTe B OyIyleM M cO3AaHus OJaronpusaTHOrO MUKpOKINMATa
B COOCTBEHHOM CEMbE;

- K 3HaHUSAM KaK HMHTEJUIEKTyaJbHOMY pecypcy, obecreuuBaroliemMy Oyayliee 4eaoBeKa, Kak pe3ysbTary
KPOTIOTJIMBOTO, HO YBJIEKATEIbHOI'O Y4€OHOTO TpY/Ia;

- K KyJIbType KaK JJyXOBHOMY OOIaTcTBY OOILECTBA U BaXKHOMY YCJIOBHIO OLIYILEHUS YEIIOBEKOM IOJHOTHI
IIPOKMUBAEMOM JKHU3HM, KOTOpOE€ NA€T €My YTCHHE, My3blKa, >KMBOIIUCH, MCKYCCTBO, Te€aTp, TBOPYECKOE
CaMOBBIPAKEHUE;

- K 3J0pPOBBI0 KaK 3ajJ0ory JOJIrod W aKTHBHOW JKU3HM 4YEJIOBEKa, €ro XOpOILIEro HAaCTPOEHUs U
ONTUMUCTUYHOTO B3IJIs11a HA MUD;

- K OKpPYXKalOIIKUM JIIOJSIM Kak 0e3ycI0BHOM M abCONIOTHOM LIEHHOCTH, KaK PaBHOIPABHBIM COLIUAIbHBIM
naptHépaM, C KOTOPBIMH HEOOXOJMMO BBICTPAaWBaTh J0OpO’KeaTelbHblE U B3aUMOIIOAJIEPKUBAIOIINE
OTHOILEHMS, JAIOLINE YeJIOBEKY paJoCTh OOLICHHS U MO3BOJIAIOLIME N30eraTh YyBCTBA OJMHOYECTBA;

- K caMHUM cebe Kak X031eBaM CBOEil CyabObl, CAMOOTIPEENAIONUMCS U CaMOPEATU3YIOLIUMCS JTUYHOCTSIM,
OTBEYAIOLIUM 3a CBOE COOCTBEHHOE Oyaylee;

- co37[aHue OJaroNpUATHBIX YCIOBHUH Ul MPUOOPETEHHs IIKOJIbHUKAMH OTIBITa OCYIECTBICHHS COL[MAIbHO
3HAYUMBIX €]l



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonornss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JPYTHUMHU
€CTeCTBEHHBIMHU HayKamH, (puiocoduel, 3STUKOH, S3cTeTHKOW U mpaBoM. Ponp Ouonoruu B GpopMupoBaHUH
COBPEMEHHOM HayyHOU KapTuHBI MUpa. CucTeMa OMOJOrMYECKUX HaYK.

MeTtopl MO3HAHUS KUBOW HpHUPOAbl (HAONIOJEHUE, OSKCIEPUMEHT, OIMUCaHHE, HW3MEpPEHHE,
KJaccu(uKaIys, MOICITUPOBAHNE, CTATHCTUYECKAst 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpakTnueckas padota Ne 1. «Mcnonp3oBaHue pa3iaMyUHBIX METOJOB MPU U3YYEHHUHU OMOJOTMYECKHX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OMOCHUCTEMBI) KaKk HpeaMeT HU3ydeHHUs Ouosoruu. OTIMYME XKHUBBIX CHCTEM OT
HEOpPraHUYECKOW PUPOIBIL.

CpoiicTBa OmocucTeM M HMX pa3HOOOpasue. YPOBHU OpraHu3alil OMOCUCTEM: MOJIEKYJISPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISITHOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTE€OIIEHOTHYECKHHN),
ouochepHbIi.

JdemoHncTpaumnu:

Tabmuib! 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHU3aIluH >KHBOM MPUPOIBD».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMu4ecKuii COCTAB U CTPOEHUE KJIETKH.

XHWMHMYECKUN COCTaB KJIETKH. XUMHUYECKHE JJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIeMeHThl. Bona u
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUecKkoro 6anaHca.

benku. CoctaB u crpoeHue OenkOB. AMHMHOKHCIOTHI — MOHOMepbl OeikoB. HeszameHumbie u
3aMEHHMMbIE aMUHOKHUCJIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBON MOJIEKYIIbI
(mepBuYHasi, BTOpPUYHAsA, TpPETUYHAsT M 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBAa OEIKOB.
buonorndeckue GpyHKIIMU OCITKOB.

®epMeHTHl — Ouosiornyeckue kKatanuzaropbl. CTpoeHue (epmMeHTa: aKTUBHBIN IIEHTp, cyOCcTpaTHas
cnenuduanocts. Kopepmentsl. Butamunbl. OTingus ¢epMEeHTOB OT HEOPraHUYECKUX KaTalnu3aTOPOB.

YrneBopl: MOHOCAaxapuIbl (TII0K03a, pub03a U Ae30KCHprudo3a), Aucaxapuabl (caxaposa, JaKTo3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMH YTIEBOAOB.

Jlunupael: Tpurmuuepuasl, ¢ochonaunuael, crepounsl. [uapoduabHO-TUAPOGOOHBIE CBOMCTBA.
buonorunueckue pynxiuu nunuaos. CpaBHEHUE YIIIEBOJOB, OCIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotel: JJHK u PHK. HykieoTnasl — MOHOMEDBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenne un pynxuuu PHK. Buast PHK. AT®: ctpoenue un pyHKIMH.

Mutonoruss — Hayka o kieTke. KierouHas Teopuss — mpuMep B3auMOJICHCTBUS HIeH M (aKTOB B
Hay4YHOM MO3HAaHUU. MeTobl U3ydeHUs KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmre Npu3Haky KJIETOK: 3aMKHYyTasi HapyXHas MeMOpaHa,
moutekyisl JIHK kak renernyeckuii anmapar, cucrema cuHTe3a Oelka.

Tumnbr kneTok: sykapuoTHyeckas ¥ npokapuotudeckasi. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHUECKON
kiaerku. Kierounast crenka Oakrepuil. CTpoeHHE 3SYKapHOTHYECKOM KieTkH. OCHOBHBIE OTIMYHS
PacTUTENIbHOMN, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYphl ~KJIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAIMKC, HX (QYHKIUH.
[Tnazmatudeckass meMOpaHa, e€ cBoiicTBa U ¢yHkumu. [{utomnasma u e€ opranouabl. OqHOMEMOpPaHHEBIE
opraHouasl kietku: OIIC, ammapar ITonpmku, mam3ocoMmbl. [lonyaBTOHOMHBIE OpraHoMzbl KJIETKH:
MUTOXOHAPHUH, TIACTUIBL. [IpomcxokaeHne MUTOXOHApUN W miactui. Buael mmactua. HememOpanubie
OpraHoubl KJIETKU: pPUOOCOMBI, KJIIETOUHBIN LIEHTP, LEHTPUOJIHN, PECHUYKH, KI'YTUKH. DYHKIIMN OpraHonuI0B
KJIETKU. BKirtoueHus.

SAnpo — perynsTopHslil neHTp kietku. CTpoeHue sapa: saepHas 000J0UKa, KapuoIuia3mMa, XpoMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. Ilneiaen, P. Bupxos, k. Yorcon, @. Kpuk, M.
Yunkuue, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEXKHMBOW Tmpuponae», «PacnpeneneHue
XMUMHMUYECKUX DJIEMEHTOB B KUBOU MPUPOJEN.

Tabmuupr u cxemsl: «llepuonnyeckas Tabaua XUMHUYECKUX 3JIEMEHTOBY, «CTpOEHUE MOJIEKYJbI
BOJb», «buocuntes Oenka», «CTpoeHue Mosekynbl Oenka», «CtpoeHue ¢epMmenTtay, «HykienHoBbie
kucnotel. JIHK», «Crpoenue monekynsl AT®», «CrtpoeHue 3ykapHOTHUYECKON KieTKn», «CTpoeHue
JKUBOTHOM KJIETKW», «CTpOEHME paCTUTENbHOM KIETKW», «CTpO€HHME MPOKAPUOTHUYECKON KIETKWY,
«CTpoeHHeE s/1pa KIETKW», «YTIIEBOAB, «JIumuas.

OGopynoBaHue: CBETOBOW MHUKPOCKOM, 000pyIOBaHWE IJIsi MPOBEJACHUS HAOMIOEHUN, U3MEPEHUH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble M NpaKTHYeCKUue padoThI:

Jlabopatopnass pabora Ne 1. «/M3ydeHune KaTaauTHYECKOW AKTUBHOCTH (PEepMEHTOB (Ha mTpUMepe
aMUJIa3bl WM KaTaasbl)y.

JlabopaTtopHast padota Ne 2. «/3ydeHne CTpOCHHS KJIETOK PACTCHHH, JKMBOTHBIX M OAKTEPHI MO
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OMKMCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeETa00JM3M. AcCCUMIIANMS (IUIACTUYECKUM OOMEH) W AMCCHUMUJISAIIUS
(oHepreTnyeckuii 0OMEH) — JABE CTOPOHBI €IMHOrO mpoiecca merabosin3ma. Poiib 3aKOHOB COXpaHeHUus
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunber oOMeHa BemiecTB: aBTOTpOGHBIN U rereporpodHbiii. Ponb depMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAICHUH SHEPTUU B KIIETKE.

dotocunre3. CBeroBas U TemMHOBas ¢a3bl GotocuHTe3a. Peaknuu doTtocunresa. IhHEKTUBHOCTH
dboTocunTe3a. 3HaueHue QoTocUHTE3a AN KU3HU Ha 3emiie. BriusHue ycnoBuii cpenpl Ha (OTOCHHTE3 H
CHOCOOBI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe OakTeprun. 3HaUeHUE XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIle.

DHepreTudeckuii oOMeH B KieTKe. Pacienienue BelecTs, BbIICICHUE U aKKYMYIUPOBAaHUE SHEPTUH
B KJIETKE. DTambl 3Heprernyeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucnopoaHoe oxucienue,
Wik KiIetoyHoe apixanue. OxwucnutenbHoe (GochopunupoBanue. IHHEKTUBHOCT, SHEPreTUYECKOrO
oOMeHa.

Peakiun matpuunoro cunresa. I'enetnueckass uHpopmauus u JIHK. Peanusauus reHermueckoit
uHpopmanuu B kieTke. 'eHeTnueckuil kox U ero cpoictBa. TpaHckpunims — marpuuHblii cuHTe3 PHK.
Tpancnsanus — OuocunTe3 Oenka. Drtambl TpaHcnsuuu. KoaupoBanue aMuHOKHMCHOT. Poibs pubocoMm B
O6uocuHTe3e Oenka.

Hexnerounsle ¢opmbl Xu3HU — BHpYychl. Mcropust oTkpbiTus BupycoB (/I. M. VBaHOBCKMIA).
OCOoOeHHOCTH CTPOCHHUS U KM3HEHHOTO LIMKJIa BUpycoB. baktepuodaru. bone3snu pacteHuii, )KUBOTHBIX U
4eJioBeKa, BbI3bIBaeMble BUpycamH. Bupyc mmmynonedunura yenoseka (BUY) — Bo3Oynutens CIINa.
OOpatHasi TpaHCKpUNIMS, peBepraza M uHTerpasza. IIpodunakTuka pacnpocTpaHEHUsT BHPYCHBIX
3a00JIeBaHHIH.



JdeMoHcTpanum:

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

Tabmuiet u cxembl: «Tunsl mutanusy, «Metabonn3m», «K MUTOXOHAPUD», « IHEPTETUUCCKUN 0OMEH,
«Xnoporutacty, «Dotocunres», «Crpoenne IHK», «Ctpoenue u QyHKIMOHUpOBaHWE TeHa», «CHHTE3
Oenka», «l'emermueckuit kom», «Bupyce», «bakrepuodarm», «CTpoeHne M KM3HEHHBIH LUK BUpYyca
CIINa, 6axrepuodaray, «Pemmukanus JTHK».

ObopynoBanue: moxaenu-anmuinkauun «Ynsoenne [AHK wu Tpanckpunuus», «buocunre3 Oenkay,
«CTpoeHue KIeTku», MoJienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslil ukiI, WK KU3HEHHBINH nUKI KieTku. MHaTepdasza m muto3. [Iponecchl, nmpoTekaronue B
uHTepdaze. Permmmkanms — peaknus marpuyHoro cunre3a JIHK. Crpoenme xpomocoM. XpoMOCOMHBIN
Habop — kapuoTHN. JIUMIOUIHBIN M TaluIOWAHBI XpOMOCOMHBIE Habopbl. XpoMaruisl. LluTtonornueckue
OCHOBBI Pa3MHOEHUS U MHIUBUIyAJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue xnetku — Mmuto3. Ctaauu mutosa. [Ipoueccel, npoucxosiire Ha pa3HbIX CTaIUsAX MHUTO3A.
buonornueckuit cMbICIT MUTO3A.

[Iporpammupyemast rudesb KIETKH — alomnTo3.

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecriosoe U MmosioBoe. Buapl 6ecrnonoro pa3sMHOXKEHUS: IeJIeHHe
HaJBO€, IMOYKOBAHHME OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHME, BEreTATHBHOE PAa3MHOXKEHHE.
HckyccTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HaYEHUE JUIs CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOIOrO.

Meiios. Cragun meiio3a. [Iporeccel, mpoucxoasmue Ha cragusx meio3a. [loBeaenne xpomocom B
Mmeinose. KpoccrnHrosep. bruosmornueckuii cMbICT M 3HaYEHUE MEH03a.

I"ameTorenes — mpouecc 00pa3oBaHMsl NOJOBBIX KJIETOK y )KMBOTHBIX. [10JI0BBIE JKe€Ie3bl: CEMEHHUKU

n auyHuku. OOpazoBaHHME U Pa3BUTHE IOJOBBIX KIETOK — TrameT (ClepMaTo3ouj, SIHMIeKIeTKa) —
criepMarorene3 u oBorene3. OCOOEHHOCTH CTPOECHMsI SHIEKIETOK U crepMaTo3ouaoB. OII0I0TBOPEHHUE.
[TapTrenorenes.

NunuBuayanpHOe paszBuTHE (OHTOreHE3). OMOpHOHAIbHOE pa3BHTHE (dPMOpUOTEHE3). OTarmbl
SMOPHOHAIILHOTO Pa3BUTUS Y TMO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHWE, TacTPYJSIusi, OpraHoreHes.
[ToctamOproHabHOE pa3BUTHE. THITBI MOCTAMOPHOHAIBLHOTO PA3BUTHUS: MPSAMOE, HENPSIMOe (JTMUYUHOYHOE).

Bnusuue cpempl Ha PA3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC

YpOACTBA.
Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaIUH Pa3BUTHU.
JdemoncTpaumnu:

TaGnuup! 1 cxembl: «@OpPMBI Pa3MHOKEHUSI OPraHU3MOBY, «JIBOWHOE OIUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuil», «BereraruBHOEe pa3sMHOXKEHUE pacTeHMiD», «/lenenue kinetku Gaktepuit», «CTpoeHHe MOJIOBBIX
KIeToK», «CTtpoeHue XpomocoMbl», «Kimetouneli mukm», «Pemmkamus [JHK», «Mwutos», «Menosy,
«[Ipsimoe m HenpsiMoe pasBuUTHE», «['amMeToreHe3 y MIEKONMTAIOIIUX M 4YelIoBeKa», «OCHOBHbBIE CTaauu
OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30u/bl MIIEKOIIMTAIOIIETOY, «SliekneTka
MJIEKOTIMTAIOLIEro», «KapuokuHe3 B KIeTKax KOpeIlKa JyKa», MarHUTHas MOJeNb-anmukanus «Jlenenue
kiaetkn», moaens JJHK, moaens MeradasHoi XpOMOCOMBI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JIaGopatopHas pabora Ne 3. «HabmroneHue MUTO3a B KJIETKaX KOHYMKA KOpEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax».

JIaGopatopHas padota Ne 4. «/3ydeHne CTpOeHuUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHetuku. Victopus pa3BUTHS TeHETUKU. POJIb LUTOJOTMM M AMOPHOJIOTUU B
CTaHOBJICHUM TE€HETHKU. Bkiag poccuiickux U 3apyOeKHBIX YU€HBIX B pa3BUTHE TE€HETUKH. MeTobl



TeHeTUKH  (TUOPHIOJIOTMYECKUH,  IUTOTEHETHYECKH,  MOJIEKYIspHO-TeHeTndeckuil).  OcCHOBHBIE
IFEeHETUYECKUE NIOHATHA. | 'eHeTnUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpELIMBaHUM.

3aKOHOMEPHOCTU HacJe[OBaHMsI IPU3HAKOB, YycTaHOBiIEeHHble [. Mennenem. MoHoruOpuaHoe
CKpeIllMBaHHuEe. 3aKOH eauHO-00pa3us ruOpuIoB IMepBOro mokoJieHus. [IpaBuio momMuHMpOBaHUS. 3aKOH
paciuenaeHus npu3HakoB. ['unore3a unctorsl rameT. [lonHOE U HEMTOJIHOE TOMUHUPOBAHUE.

JurubpunHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HAclelOBaHMs NMpHU3HAKoB. LluroreHernyeckue
OCHOBBI TUTHOPHUIHOTO CKpELIMBaHMs. AHAIM3UpYIOllee cKpelrBaHue. Vcnoyib30Banre aHaIu3UPyIOLIEro
CKpEILMBAHUS JUIsl ONIPEICIIEHNS T€HOTUIIAa OCOOU.

CueruieHHOE HaclenoBaHue npu3HakoB. Pabora T. MopraHa 1o CIeruieHHOMY HaclleJOBaHUIO T€HOB.
Hapymienue cuenienus reHoB B pe3yJbTaTe KpOCCUHIOBEpa.

XpOoMOCOMHas TeOpHUsl HACJIEICTBEHHOCTHU. | eHeTHUecKre KapThl.

I'enetnka mnona. XpoMOCOMHOE ompeaeneHrne 1ona. AyTOCOMBI M IOJOBBIE  XPOMOCOMBI.
I'omoramerHsle U reTeporameTHble Opranu3Mbl. HacnenoBanue npru3HaKoB, CHEIJIEHHBIX C TIOJIOM.

WN3menunBocTh. Buapl m3MeHUMBOCTM: HEHAcJlEICTBEHHass M HacieacTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTHKA MOJU(UKALMOHHOW M3MEHYMBOCTU. BapuanmoHHBbIM
psia U BapuanmoHHas kpuas. Hopma peakuuu npusHaka. KonndyecTBeHHbIE M KaU€CTBEHHBIE TPU3HAKU U UX
HopMa peakiuu. CBolicTBa MO (DUKAITMOHHOW U3MEHYHBOCTH.

HacneacrBennas, wiM reHOTHNUYECKasi, U3MEHYMBOCTh. KoMOWHAaTHBHAs W3MEHYHBOCTHh. Meiio3 u
MOJIOBOM  mpolecc — OCHOBa KOMOWHAaTUBHOM W3MEHYMBOCTU. MyTanMoHHasT W3MEHYUBOCTb.
Knaccudukanus myranuii: reHHbIE, XDOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpUYUHbBI MyTaluii. MyTrareHHble
(akTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HacieAcTBeHHOU n3MenuuBoctu H. 1. BaBuiona.

BHesiepHas Hacae/1ICTBEHHOCTh U U3MEHUYUBOCTbD.

I'enetuka yenoseka. Kapuotumn yenoeka. OCHOBHbBIE METOAbI TEHETUKH YEJIOBEKA: N€HEAJOTNYECKUM,
OJIU3HEIOBBIN, I[MTOTCHETUYCCKUH, OMOXMMUYECKUM, MOJEKYIIpHO-TeHeTH4YecKuid. CoBpeMeHHOE
ONpe/IEJICHUE TEHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[111P-anamm3a. HacmemcTBeHHble 3a00JieBaHUS YeIOBEKa: T'€HHBIC OOJIE3HH, OOJIC3HH C HACIIEICTBCHHOM
MIPeIPacoOKEHHOCThIO, XPOMOCOMHBIE Oose3Hr. ComaThueckrue U reHepaTtuBHble MyTalui. CTBOJIOBbIE
kieTku. [IpuHnunel 370poBoro oOpasza >KU3HU, TUATHOCTHKH, MPO(UIAKTUKU U JIEYEHUS T€HETHYECKHX
O6one3nell. MenUKO-TeHETUYECKOE  KOHCYJIbTUpPOBaHHE. 3HAUEHHE  MEIUIMHCKOM  TEeHETHKH B
MpeIOTBPAILEHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHU YelloBeKa.

JdemoncTpauuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H.
. BaBunos.

Tabnumpr u cxembl: «MOHOTHOPHIHOE CKpEUIMBAaHHE M €r0 IUTOICHETHYeCKas OCHOBa», «3aKOH
pacIlernyIeHHs] U er0 IUTOIeHEeTUYECKasi OCHOBA», «3aKOH YHUCTOTHI TaMeTy», «/urubpuaHoe ckpemmnBanmuey,
«uronornueckue OCHOBBI AUTHOPUIHOTO CKpelIMBaHUS», «Meio3», «B3auMopeiicTBue aienbHbIX
reHOB», «I'eHeTnYecKkrue KapThl PacTeHMi, )KMBOTHBIX U YEJIOBEKa», «l'€HeTHka mojay», «3aKOHOMEPHOCTH
HacjeA0BaHus, CUEIJIEHHOTO C MOJIoM», «KapuOoTUIbl YeloBEKa U JKUBOTHBIX», «BuUIbl U3MEHUHMBOCTHY,
«Moaudukanronnas Hu3MEHYMBOCTHY, «HacnegoBanue pesyc-dakropa», «['eHeTnka Tpymm KpoBU»,
«MyTanoHHas U3MEHYUBOCTDY.

Ob6opynoBaHue: MO/I€N-aNIUIMKaluu «MonorubpuaHoe CKpEIUBaHUEY, «Hemnonnoe
JOMUHHpOBaHUEe», «/lurndpuaHoe ckpemuBanuey, «llepekpéct XpoMocom», MUKPOCKOIT U MUKpOTIpenapar
«Jlpo3oduna» (HopMa, MyTaru GopMbI KpPbUIEEB U OKPACKHU Tena), repdapuii «I'opox moceBHOM».

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlabopatopHass pabotra Ne 5. «l3yueHue pe3yiabTaToB MOHOTHOPHIHOIO U JUTHOPHIHOTO
CKpEeLIMBaHUA y AP030(UIIBI HA TOTOBBIX MUKPOIpEnapaTax.

JlabopatopHass pabora Ne 6. «M3ydeHue MOIUPHUKAIMOHHON M3MEHUYMBOCTH, IOCTPOEHHE
BAPUALIMOHHOTO PsAJia U BAPUALIMOHHOMN KPUBOI.

JIabopatopHas pabota Ne 7. «AHanu3 MyTtanuii y 1po30(uisl Ha FOTOBBIX MUKpOIIpenapaTaxy.



[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpouecc. 3apoxKaeHue ceiaekuun u gomectukanusa. Yuenue H. Y. Basuiosa o
LEHTpaxX MPOMCXOXKAECHUS U MHOTO0Opa3usi KyJbTypHBIX pacTeHHH. LIeHTpBl MpOMCXOXKICHHS TOMAIIHUX
XKUBOTHBIX. COpT, IOpOJIa, LITAMM.

CoBpeMeHHbIE METO/bI CeNeKIMH. MacCcoBbIii M MHAWBUIYAIBHBIH OTOOPHI B CENIEKIIUN PACTCHUN U
KUBOTHBIX. OIlleHKa JKCTepbepa. BIM3KOpPOJACTBEHHOE CKpellMBaHUE — HWHOpUAMHI. Ywucras JauHUS.
CkpemuBanue 4YUCTBIX JHHUH. [ereposuc, wimm rubpuaHas cwia. HepoacTBeHHOE CKpeulMBaHuE —
ayrOopuaunr. OtnanénHas TtuOpuam3anus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHUE
MOJIUIIIIOUIOB. JIoCTHKEHMSI CENIEKIIMU paCTEHU, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacip Npou3BOACTBA. ['eHHAst MHKEHEpUsl. DTallbl CO3/1aHUsl PEKOMOMHAHTHOM
JHK wu TpaHcrenHsix opranu3moB. KnerouHas uHxeHepusa. KieTounsle KyJabTypbl. MUKpPOKIOHAJIBHOE
pa3MHOXeHHE pacTeHui. KIOHHMpOBaHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Dkojnorudeckue u studeckue npoodsieMsl. 'MO — reneTndecku MOIUGUIIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpanmu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmuipl 1 cxembl: kKapTa «LIeHTpbI MPOUCXOXKIEHUS UM MHOTo00pas3usl KYJIbTYPHBIX PAacTEHUI»,
«[lopoapl mOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OtnanéHHas rudbpuan3aLus»,
«Pabotel akamemmka M. ®. Hsanosay, «llommmnongusy, «OObekTH OHOTEXHOJOTHHY», «KiaeTodHbIe
KYJIbTYpPbI ¥ KJIOHUpOBaHUE», «KOHCTpyHpoBaHUe U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB JUKHX (OPM U KyIbTYPHBIX COPTOB pPaCTEHHIA,
rep6apuii «CelbCKOX035HCTBEHHBIE PACTEHUSY.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI U TIOCTHKEHUS CENIEKIIMU PACTEeHUM U )KUBOTHBIX (Ha CEIEKIUOHHYIO
CTaHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCHBITATENLHBIM y4acTOK, B TEIUIMYHOE XO3SIICTBO, J1abopaToOpuio
arpOyHUBEPCHUTETA WM HAyYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOUOHHAS OMOJIOTHS.

IIpennoceliku BO3HMKHOBEHHS 3BOJIIOLIMOHHOM TEOpUM. DBOJIIOLMOHHAs TEOpUs M €€ MeCTO B
Ouonoruu. BiusiHue 3BOIOIMOHHON TEOPUU HA PA3BUTHE OUOJIOTUH U APYIHX HAYK.

CBugerenbcTtBa 3BojronMu. [laneoHTosorMyeckue: IOCIEA0BaTEIbHOCTh IMOSIBIIEHUS BUJOB B
NAJICOHTOJIOTMYECKOM JieTonucu, nepexoansie Gopmbl. bruoreorpaduueckue: cxoAcTBO U paziuuue ¢ayH U
(10p MaTEpUKOB U OCTPOBOB.

OMOPHOJIOrMUECKUe: CXOJCTBA U Pa3Indus SMOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX. CpaBHUTENIBHO-
aHATOMMYECKHE: TOMOJIOTUYHbIE, AHAJIOTUYHBIC, PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISPHO-
OMOXMMHUYECKUE: CXOJCTBO MEXAHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpraHu3MOB.

OpomonmonHas teopus Y. Jlapeuna. IIpeanoceliku BOZHUKHOBEHHUS JapBUHU3MA. [IBMKYIME CUIIbI
9BOJIIOLMM  BHJOB 10 JlapBuHY (M30BITOYHOE pa3MHOXEHME NpU OrPAaHUYEHHOCTH PECYpPCOB,
HeoTnpeieéHHast U3MEHYMBOCTb, O0pb0a 3a CylIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Bosorun (CT) u €€ 0CHOBHBIE MOJI0KEHUS.

Muxposomtonus. [Tomynsanus kak equHUIA BUAA U 3BOJIOLUH.

JBwxyme cuwibl  (pakTopbl) HBOJIONMM BHUIAOB B Ipupoie. MyTalMOHHBI Mpolecc u
KOMOMHATHBHAs U3MEHUYMBOCTD. [lonmynsnnoHHbIe BOIHBI U Apeii¢ reHoB. M3omsamus u Murpanus.

EctecTBenHsIit 0TOOp — Hanpasistonuil Gpakrop sBotoru. @opMbl €CTECTBEHHOTO 0TOOPA.



[Tpucnoco6IeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3BOJIONHMM. [IpuMepsl NpUCTIOCOONEHUH Y
Opranu3MoB. ApoMop(O3bl U UANO-a AT TAIIH.

Bun u Bunoo6pazosanue. Kputepuu Buaa. OcHOBHBIE (OpMBI BUA000pA30BaHUs: reorpaduueckoe,
9KOJIOTMYECKOE.

MaxkpoaBodrorust. PopMbl SBOIONNK: (PUIeTHYecKas, JUBEpreHTHas!, KOHBEPIreHTHAs, TapajliebHas.
HeobOpaTumocTs 3BOJIONUY.

[IpoucxoxxaeHre OT Heclneuualu3UupoBaHHBIX HpeakoB. [Iporpeccupyromas —cnenuanin3anus.
AnanTtuBHas paguaunus.

JdemoHcTpaumnu:

[Hoptpetsl: K. Jlunne#, XK. b. Jlamapk, YU. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Miromnep, A. H. Ceseprios.

Tabmuipel u cxembl: «Pa3BuUTHE OpraHMYecKOoro Mupa Ha 3emiie», «3apOJbllId MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl 00pbObl 3a cyllecTBOBaHUE», «EcTecTBEHHBIH 0OTOOPY,
«MHoroo0pa3ue copToB pacTeHuit», «MHOrooOpaszue Mmopoj >KUBOTHBIX», «[lomymsuun», «MyTarmonHas
U3MEHUUBOCTBY, «Apomopdo3e», «Mnmoamantanuuy, «OOmas pereHepanusy», «JBUXKyIINE CHIIBI
ooy, «Kapra-cxema wapmipyra nyremectBus Y. JlapBunay, «boppba 3a cCyliecTBOBaHUE,
«IIpucniocobnenHocTs  opraHusmoB»,  «['eorpaduyeckoe  BUIOOOpa3oBaHUE»,  «IKOJOTHUECKOE
BHI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOp IJIOJOB M CEMSH,
kosutekuusi «[Ipumepsbl 3alUTHBIX MPUCIIOCOONIEHUN Y >KMBOTHBIX», MOJieNb «OCHOBHBIE HAINpaBJICHUS
IBOJTIONHNHY, 00bEMHAs MOAENb «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJuleKIus «DOpMBI COXPAaHHOCTH HCKOTAEMbIX JKHUBOTHBIX H
pacteHuii», Moaenp anmukanus «llepekpéct xpomMocomy», BiaxkHbIe MpenapaThl «Pa3BuTre HaCEKOMOIoy,
«Pa3BuTHE JIATYIIKNY, MUKpOTIpenapaT «Jpo3oduna» (HopMa, MyTraiuu (OpMbI KPbUTEEB U OKPACKH TEJa).

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopnas pabora Ne 1. «CpaBHEHHE BUIOB 110 MOP(OJIOTHIESCKOMY KPUTEPHUION.

JlabopatopHass pabota Ne 2. «Omnmcanue TPUCTOCOOICHHOCTH OpraHu3Ma W €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHble MPEJCTaBICHUS O 3apOKJICHUM XU3HU. HaydHble rumote3bl BOSHUKHOBEHHS KU3HU Ha
3emiie: abuoreHe3 U naHcnepMus. XuMudeckas 3BOJIOLUA. AOUOTeHHbII CHHTE3 OPraHUYECKUX BEILECTB U3
HEOPraHUYECKUX. OKCIEpUMEHTAIbHOE TMOATBEPKACHUE XUMUYECKOW »HBotonud. HauanbHble 3Tamsl
onosornueckoir  sBomormu. [ umoresa PHK-mupa. @DopmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HMKHOBEHHUE MPOTOKIETKH. [lepBble KIeTKH U UX 3BOJIOLUA. POPMUPOBAHNE OCHOBHBIX TPYIII JKUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie Mo 3pam M mepuonaaM. Karapxeil. Apxelickas M HpOTEpO30IiCKasi dpbI.
[laneo3olickas 2pa u €€ TmepUOAbl: KEeMOPUNCKUN, OPIOBUKCKHUM, CHUIYPHUICKUH, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUNA, MEJIOBOM.

KaiiHo30licKas 9pa 1 €€ nepuoIpl: ajJe0reHOBbIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KJIMMaTa ¥ Ie0J0rM4ecKux npoueccoB. OCHOBHBIE ATallbl SBOJIIOIMH PACTUTEIBLHOTO
U KUBOTHOTO MHpa. ApomMop¢o3bl y pacTeHUl U XKUBOTHBIX. [losiBIEeHHE, paciBET U BBIMHpPAHUE TPYIIT
KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YecKOro MHpa Kak OTpakeHUE 3BOJIOLUH. OCHOBHBIE CHUCTEMATUYECKHE TPYIIIBI
OpraHu3MOB.

OBorolMs 4enoBeKa. AHTPONOJOrUs Kak Hayka. Pa3BuTHE NpeACTaBIEHUI O NPOUCXOXKICHUU
4yenoBeka. Meroapl M3ydeHMsI aHTpororeHe3a. (CxoiacTBa M pas3iMyMsl 4YEJIOBEKA U JKUBOTHBIX.
CucremaTueckoe NOoJIOKEHUE YEI0BEKa.



JBwxyne cuibl (pakTopbl) aHTpomnorenesa. HacnencTBeHHas HM3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYIUHA TPY/Aa, MBIIITICHHE, PEYb.

OcHOBHBIE CTaJUM W BETBM HBOJIIOLIMM YEJIOBEKA: aBCTpAJONUTEKH, YenoBek ymenslid, Yenoek
npsMoxoaamui, Yenosek HeanaepTanbCkuii, Yenosek pa3zymHubiil. Haxoqkyu MCKONIaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBaHMsI, 00JIACTH PACIPOCTPAaHEHHsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUS.

UYenoseueckne pacbl. OcHOBHBIE OOJIblIME pachl: €BpomeoujHas (eBpasuiickas), Herpo-
aBCTpaJION/IHAs (9KBATOpUAIIbHAS), MOHTOJIOWAHAs (a3MATCKO-aMepuKaHCKasi). YepThl MpUCTIOCOOICHHOCTH
MIpe/ICTaBUTENIEH YEJIOBEUECKUX PAC K YCIOBUSAM CYIECTBOBaHMs. EnuHCTBO yenoBeueckux pac. Kpuruka
pacuzMma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [1actep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuubl u cxembl: «Bo3nukHoBeHHe COJHEYHOU cHUCTeMBbl», «Pa3BUTHE OpraHMYEecKOro Mupay,
«PactutenbHas knertka», «OKuBoTHas kierka», «lIpokapmornueckas knerka», «CoBpeMeHHas CHCTEMa
OpraHMyYecKkoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMS YEIOBEKa M UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa HaJ€OHTOJIOIMUYECKUX HAaXO0JOK IPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/peBHenmue moan», «Jpesaue oan», «llepBbie COBpeMEHHBIE JIOAN», «YeI0BeYEeCKUE pachh».

Ob6opynoBanue: Mynsxu «lIpoucxoxaenue denoBeka» (OHOCTBI aBCTPAJIONMUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CJIENKH WIK H300paK€HUS KaMEHHBIX OpYIH NMEepBOOBITHOTO YeNlOBEKa
(kamMHU-"OTIIEpBl, pyOusa, ckpebia), TreoXpoHosiornyeckas Tabiuma, Kosiekuus «DopMbl COXpaHHOCTH
MCKOIAEMBbIX )KUBOTHBIX U PACTCHHID.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHme HUCKOMAeMbIX OCTAaTKOB PACTEHUH U IKUBOTHBIX B
KOJUIEKLIHSIX».

OKCKypcHsi  «DBOJIONUS OpPraHUYecKoro wMupa Ha 3emie» (B  €CTeCTBEHHO-HAYYHBIM  HIIM
KpaeBeTUECKHIN My3€ei).

Tema 3. Opranusmbl U OKpY:KaOIIas cpeaa.

DKOJIOTHSI KaK Hayka. 3aJaud MU pa3Aeiibl SKOJOTHMH. MeToAbl SKOJOTMYECKUX HCCICIOBAHMIA.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAS, HA3€MHO-BO3/AYyIIHAS, TOYBEHHAs, BHYTPUOPraHU3MEHHas.

Okonoruueckue (axktopel. Knaccudukamus skonorndeckux (Hakropo: aduoTuueckue, OUOTHYECKUE
U aHTponoreHHsle. JelicTBue 3KoI0rndecknx (akTopoB Ha OPraHU3MBbIL.

Abuotuueckue (aKTopbl: CBET, TeMIepaTypa, BiIaXHOCTb. Poromepuonusm. Ilpucnocobnenus
OpPraHU3MOB K JIEHCTBHUIO a0HMOTHYEeCKNX (haKTOPOB. bruosornueckue puTMel.

buotnueckue ¢dakrtopel. Buuel OMOTHYECKMX B3aUMOJEWUCTBUN: KOHKYPEHIIHS, XWUIIHUYECTBO,
cumbuo3 u ero Qopmel. IlapasuTusm, koomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAaHCTBO,
HaxJICOHWYeCTBO). AMEHCaJM3M, HEHUTpanu3M. 3HA4YeHHE OWOTHYECKUX  B3aUMOJCHCTBUN IS
CYIIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKUA Monyasiuud. OCHOBHbIE TOKA3aTeNu MOIYJSLUU: YHCIECHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanus. JMHaAMHKA YHUCIEHHOCTH MOMYJISLUUHU U €€
perymnsuus.

JdeMoHcTpanum:

IToptpetsi: A. I'ymbonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmumer u cxembl: kapta «[Ipupoanpie 30HBI 3emmm», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsiuuy, «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH WOMyMsAUUUd HHPY30pHH-
Tyenskny, «[lumiessie nenm.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaGopatopHass pabota Ne 3. «Mopdosornueckue OCOOCHHOCTH pAcTeHUH U3 pPa3HBIX MECT
oOUTaHUSD.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.



[TpakTaeckas padorta Ne 2. «[loac4éT MIOTHOCTH MOMYJISIIHIA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01ecTBa U IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OworeHO3. CTpPYKTypbl OHOIIEHO3a: BHUIOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpi-noMmuHanTel. CBsi3u B OHOIICHO3E.

DKonoruveckne  CcuUcTtemMbl  (9kocuctembl). [lonstme 00 23KocucTeMe U OHOTEOICHO3E.
OyHKIIMOHANBHBIE KOMIOHEHTHI 3KOCHUCTEMBI: MPOIYIEHThI, KOHCYMEHTBHI, peAyleHTh. Kpyrosopor
BEIIECTB U MOTOK YHEPTHHU B IKOcucTeMe. Tpodudeckue (MUIIeBbIe) ypOBHH dKOcHCTeMBI. [IuieBsie nenu u
cetd. OCHOBHBIE MOKA3aTEIHN SKOCHCTEMBI: OHoMacca, MPOAYKIH. DKOJOTHUECKHE MUPAMUIBL: TPOTYKIIHH,
YHCICHHOCTH, OrnoMacchl. CBOMCTBA DKOCUCTEM: YCTOWYHBOCTD, CAMOPETyisnus, pazpurue. CyKieccus.

[TpupoHBIE S5KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMa XBOMHOTO MITH IIUPOKOIUCTBEHHOT'O
neca.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBI.  ATpO’KOCHCTEMBI.  YpOoskocucTeMbl.  buosornueckoe
X031CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHooOpazue kak Qakrop ycroWuuBocTH dKocucteM. CoxpaHeHWe OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Yuenne B. WM. Bepnaackoro o Ouocdepe. I'panuibl, coctaB u cTpykTypa Ouocdepsl. Kusoe
BemectBO U ero ¢yHkiuu. OcobeHHOcTH Ouochepsl Kak TIOOAIBHOW HKOCHMCTEeMBI. J[nHamMuuyeckoe
paBHOBecHe U oOpaTHast CBsI3b B buocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yriepoja, a3ora). 30HaJbHOCTh
ouocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocepe 3emumn. AHTpONOTeHHBIE HU3MEHEHHs B Ouocdepe. [mobanbpHBIC
AKOJIOTHYECKHE TPOOIIEMBI.

CocymiectBoBaHue MpUpoAbl U dYenoBeuecTBa. CoxpaHeHue OHOpa3HOOOpazus Kak OCHOBA
ycroiunBoct Ouocdepbl. OCHOBa palMOHATLHOTO YIPABICHUS NPUPOJHBIMU pecypcamMu U HUX
ucnoJib30Banue. JloCTIKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoHcTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuuer w cxembl: «llumesbie 1enm», «buoneHo3: cocraB u  CTpyKTypay, «lIpupoaHsie
coobmiectBay, «llemn muTaHus», «DKoyorMveckas nupamuaa», «buocdepa m yenoBek», «IKocHUcTEMa
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOTO Jieca», «bHOIeH03 BomoéMay, «ATPOICHO3Y,
«[IpuMepHbIE aHTPOTIOTCHHBIC BO3JICHCTBHS Ha MPUPOY», «BakHeHIne HCTOUHUKY 3arpsi3HEHUST BO3TyXa
U TPYHTOBBIX Bon», «llouBa — BakHeHmas cocrtamisromas Ouocepb», «DakTopsl Ierpamaliy MOYBy,
«[TapaukoBeiii 3pdekr», «DPakTopbl PaTUOAKTUBHOIO 3arpsisHeHUs Ouocdeprb», «OOmas cTpykrypa
ouocteps», «Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBI 3KkpaH Ouocheps», «Kpyrosopot
yriepoja B ouocgeper, «KpyroBopoT a3ora B IpHPOIEN.

OOopynoBanue: Mojenb-ammkkanus «Tunuudble  OWOLIEHO3bI», repOapuii  «PacTUTelbHBIC
cooOmiecTBa», KoJuleKiuu «buoneHo3», «Bpeauteny BaXKHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapru W KOJUICKIIMU PACTCHUH M JKUBOTHBIX, NMPUHAUICKAIIUE K PAa3HBIM SKOJOTHYCCKUM TpyIIam
onHoro Buna, Kpacnas xuura Poccuiickoit denepaiinu, U300paykKeHUs OXpaHSEMBIX BHJIOB PACTCHHH WU
KUBOTHBIX.

INTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA ITPOIT'PAMMSBI 110 BUOJIOTHM HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

Cornacio ®I'OC COO, ycraHaBnuMBalOTCS TPeOOBAaHUS K pe3ylbTaTaM OCBOCHMS OOY4YarOIIMMUCS
IIporpamMmm CpeaHero oouiero o0pa3oBaHus: JHYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM.



JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType NMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS IpeaMeTa «bHoJorusy BbIIEIEHBI CIEAYIOLIUE
COCTABJIAIONINE: OCO3HAHHE OOYYAIOIIUMUCS POCCHUCKON TI'pa)IaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPECIICHUIO, HATNYHE MOTHUBALMU K OOYUEHHIO OMOJIOTHH,
[[EJICHATPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX LEHHOCTEH H
HUCTOPUYECKUX TpaJuLUN Pa3BUTUS OMOJIOIMYECKOrO 3HAHHUS, TOTOBHOCTh U CIHOCOOHOCTH OOYy4YaroIIUXCs
PYKOBOJICTBOBATbCSI B CBOEH JESTENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAMYME KOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBHUThH IIETH H
CTPOUTbH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUsS NpeameTa «buosiorus» JOCTUraroTCsl B €JUHCTBE YYEOHOU U
BOCITUTATENIbHON JESTEIbHOCTU B COOTBETCTBUHM C TPAJUIMOHHBIMH POCCUHUCKUMHU COLUOKYIbTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE NMPaBUIaMU U HOPMAMHU
MOBEICHHUS U CIIOCOOCTBYIOT IMpOLlIEcCaM CAaMOIO3HAHMS, CaMOBOCIIMTAaHUS U CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3UIUU JTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K 3aKOHY M IPABOIOPSIKY, YEIOBEKY TpyAa U
CTapuieMy IOKOJICHHIO, B3alMHOIO YBa)KEHUs, OEpEeXKHOTO0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUIO U
TpaJuLUsIM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKAKOLIEH Cpeie.

JIn4HOCTHBIE Pe3yIbTaThl OCBOCHUSI y4eOHOTO npenMeTa «buosiorus» A0KHBI OTpa)XkaTb TOTOBHOCTD
U crocoOHOCTh O0YyYaromMXcsi PyKOBOJICTBOBAThCS COPMUPOBAHHON BHYTPEHHEH MO3ULMEN JHUYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHMEHTAllMd, TO3UTUBHBIX BHYTPEHHHX YOEXKJEHUH, COOTBETCTBYIOIIUX
TPaJMLMOHHBIM LEHHOCTSAM POCCHMCKOro OOLIeCTBa, pacHIMpEeHHEe >KU3HEHHOTO OMbITa U OIbITa
NeSITEIbHOCTH B TPOIIECCE pealn3allii OCHOBHBIX HAIIPaBJICHUN BOCIUTATENIbHON NESTENbHOCTH, B TOM
4HCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

C(OPMHPOBAHHOCTb I'PAKAAHCKON MO3ULUHN 00yJarOIIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O YJI€HA
POCCHUICKOTO 00I11eCTBA;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEH, YBaK€HHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATENbHOCTH NMPH CO3JaHMU Y4EOHBIX MPOEKTOB, PEIICHUM
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN OMOJOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3MILMIO 10 OTHOILICHHUIO K SBJICHUSIM COBPEMEHHOW JKU3HU
U OOBICHATH €€;

YMEHHUE YYUTHIBaTh B CBOUX JEHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTUBHOI'O B3aMMO/ICHCTBHS JIFOJEH C
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIECHHOCTSIMH U COLMAJIBHBIM II0JI0KEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX, [I03HABATEIIbHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBAKUTEIHOI'O OTHOIIEHUS! K MHEHHIO ONIIIOHEHTOB IPU 00CYKJIEHUH CITIOPHBIX
BOIPOCOB OHUOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTb K T'YMaHUTapHOMN U BOJIOHTEPCKON JESTEILHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb POCCUMCKON Tpa’KIaHCKON MIEHTUYHOCTH, MATPUOTU3MA, YBOKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iiepe PoauHON, ropIocTH 3a CBOM KpaH, cBOIO PoauHy, CBOU A3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHNE K IPUPOJHOMY HACJIEINIO U TaMSATHUKAM IIPUPOJIBL, TOCTXEHUsAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIOCOOHOCTh OLIEHMBAaTh BKJIQJ POCCUHCKUX YU€HBIX B CTAHOBJIEHHME M pa3BUTHE OHOJIOIMH,
MOHMMAHUs 3HA4YeHHUs OHMOJIOTMM B TMO3HAHMM 3aKOHOB MPUPOJBI, B KU3HH YellOBEKa M COBPEMEHHOTO
00I111eCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTh K CIy)KEHHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €r0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO TTOBEICHIS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M TMPUHAMATh OCO3HAHHBIC PEUICHHS, OPUCHTUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTENSIM, CO3/IJAHUIO CEMbU HA OCHOBE OCO3HAHHOTO TIPUHSTHS
LIEHHOCTEN CEMEWHOM )KM3HU B COOTBETCTBUHU C TpaAuLIMAMU Hapo1oB Poccun;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUYAsi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
cropTa, TpyzAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAHHUE SMOIIMOHAIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH KadeCTBa
TBOPUYECKOU JIMYHOCTH;

5) ¢usnueckoro BocnuTaHusA, (GOPMUPOBAHMS KYJbLTYPbl 310POBbSi M 3MOLHOHAJIBLHOIO
oslaromosyqusi:

MMOHUMAaHHE U peaTn3alys 3JJ0pOBOro M 0€30MacHOro 00pasa )XKU3HU (3I0pOBOE MUTAHKUE, COOIIOICHHE
TUTUEHUYECKUX TPABUI M HOPM, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYISIpHAs (U3HUYEeCKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

MMOHUMAaHHWE IIEHHOCTH TPaBWI HWHAUBUAYAIHPHOTO W KOJUICKTHBHOTO O€30TMacHOrO TOBEACHHS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHUE TIOCIEJCTBUNA W HEMPUATHS BPEIHBIX MPHUBBIUCK (YIOTPEOICHUS aKOTOJIsA, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYIOII00HE;

FOTOBHOCTb K AaKTHUBHOM JESITETbHOCTH TEXHOJOTMYECKOW U COIMANbHOM HampaBiIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTD;

MHTEPEC K pazIU4HbIM cdepam MmpodeccuoHalIbHON NesTeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOP Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTMYECKHU 1ieJecoo0pa3Hoe OTHOUIEHHE K MPUPOJie KaK MCTOUHUKY JKM3HU Ha 3emile, OCHOBE e¢
CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHS KOJOTHYECKOW KYJIbTYPhI: MIPUOOpPETEHHE OMbITA MJIAHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI I OKPY>KAIOIIEH Cpe/ibl;

OCO3HaHHUE TTI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPo0sieM U MyTel UX pelieHus;

CIOCOOHOCTh HMCHOJIB30BaTh IMPHOOpEeTaeMble NpU HM3YyYCHHH OWUOJOTMHM 3HAHUS W YMEHHS MpU
pelieHun mpooeM, CBA3aHHBIX ¢ pallMOHAIBLHBIM MPUPOIOTNOIb30BaHUEM (COOI0ICHIE TTPABHII TOBEACHUS
B MPUPOJE, HAMpPABJICHHBIX HA COXPaHEHHWE DPABHOBECHUS B OJKOCHUCTEMAaX, OXPaHy BHJOB, IKOCHUCTEM,
o6uocdepsl);

AKTUBHOE HENpUATHE JEHUCTBUM, NPUHOCIIIMX BpeJ OKPYKAWIIEH NPUpPOJHON cCpelne, yMEHHUE
MPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJOTMUECKUE TMOCIEACTBUS MPEANPUHIUMAEMbIX JCUCTBUNA H
MpeIoTBPAIATh HX;

HaJU4Yhe Pa3BUTOTO SKOJOTMYECKOIO MBIIUIEHUS, SKOJIOTMYECKOM KYJIbTYpPBI, OMNbITa AESITEIbHOCTU
9KOJIOTUYECKOW HANPaBJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA UMU B MO3HABATEIbHOU, KOMMYHUKATUBHOM
U COIMAJIbHOW TPAKTUKE, TOTOBHOCTHM K YYACTHIO B THPAKTUYECKOM JEATEIBHOCTH 3KOJOTHUUYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHHUS:



c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00I1eCTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEIHCKON KYIbTYphl KaK CPEICTBA B3aMMOJICHCTBHS MEKIY
JOJIbMU ¥ TIO3HAHUS MUPA;

MOHUMAaHKE CHCIU(PUKN OUOJIOTUU KaK HAyKH, OCO3HAHUS €€ POJu B (JOPMUPOBAHUU PAITUOHATHHOTO
HAyYHOTO MBIIUICHHS, CO3/IaHUM LEJIOCTHOTO TPEJCTABICHHUS 00 OKPYKAIoUIeM MHPE KaK O EeIWHCTBE
MPUPOJIBI, YEJOBEKa M OOINecTBa, B IMO3HAHWW MPHPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpolieM
COXpPaHEHUS MMPUPOJTHOTO PABHOBECHS;

YOSKIEHHOCTh B 3HAYUMOCTH OHOJIOTUU JUISI COBPEMEHHOW ITMBWJIM3AIMH: OOCECIICUCHUS HOBOTO
YPOBHS Pa3BUTHS MEIUIIUHBI, CO3JJaHUE TEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peliaTh PECYpCHBIC
mpoOJIeMbl Pa3BUTHS YEJIOBEUYECTBA, MOWCKA IMyTEH BBIXOJA M3 TIOOATBHBIX IKOJIOTHYECKUX TPOOIEM H
oOecrievueHns mepexoa K yCTOHIMBOMY Pa3BUTHIO, PAIIMOHAIIEHOMY HCIIOJIE30BAHUIO TIPUPOTHBIX PECYPCOB
1 (hOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TOJIyYCHUH OHOJOTHYECKUX 3HAHWU B IIEJISAX TOBBIMICHUS OOMIEH KYIbTYpPHI,
€CTECTBCHHO-HAYYHON I'PAMOTHOCTH, KaK COCTABHOM YacTH (DYHKITMOHAILHON TPAMOTHOCTH O0YUYaIOIUXCS,
dhopmMupyeMoit pu U3y4eHUU OMOJIOTHH;

MMOHMMAaHKE CYIIHOCTH METOJIOB IO3HAHWS, WCIOJIB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIOJIb30BaTh TOJyYaeMble 3HAHHS i1 aHallM3a W OOBSICHCHHS SBJICHHH OKPYXKAIOMIETO MHpa H
MIPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHHE JIeJIaTh 000CHOBaHHBIE 3aKITIOYCHHS HAa OCHOBE HAYUHBIX (DaKTOB
Y UMEIONIUXCS JIAHHBIX C TS0 MOTYYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIBHO HWCIIOJIb30BaTh OHMOJOTWYECKHE 3HAHUS Ui penieHus mpolieM B
peaNIbHBIX KU3HEHHBIX CUTYaIHIX;

OCO3HAHME IEHHOCTH HAyYHOM JeATENbHOCTH, TOTOBHOCTh OCYHIECTBJIATH MPOCKTHYID U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ylbTaThl OCBOEHHUSA Y4eOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAYMMBIE
s GOpPMHUPOBAHMSI ~ MHUPOBO33PEHHUS  OOYYAIOIIMXCS  MEXKIUCHMUILUIMHAPHBIE  (MEXIpPEAMETHBIC)
oOlIeHayYHbIE TOHATHUS, OTpPa)kaloNIMe IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEUU(PHUKY METOJIOB
MO3HAHUS, UCIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHs, SIBICHHE, IMPOIECC, CHUCTEMA,
Hay4yHbli (HaKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIeNOBaHHE, HAOIIOACHUE,
U3MEpeHue, OKCIePUMEHT U JPYrux), VyHHUBEpcajbHble y4eOHble JelcTBUA  (IO3HABaTeNbHBIE,
KOMMYHHKATHBHBIC, PETYIATHBHbBIE), oOecnieunBatoiue GopmupoBanue (yHKIMOHAIBHON ITPaMOTHOCTH U
COLIMANIBHOW KOMIIETEHIIMH OOYy4aromuXcsi, CHOCOOHOCTh OOYYAIOIIMXCS HCIOIb30BaTh OCBOCHHBIE
MEXJIUCLUUITMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWUS U  YHHBEpCajbHble YyueOHbIE JEHCTBUS B
MIO3HABATEIbHON U COLMAIBHOM IPAKTHKE.

MertanpeaqMeTHble pe3yabTaThl OCBOCHHMsI HPOTpaMMBbl CpelHero oOIiero o0pa3oBaHUs JOJDKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JIEHCTBHS:

CaMOCTOSTENIbHO (GOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCMOJb30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHalu3a, CHUHTE3a,
CpaBHEHHUS, KIacCH(HKAINHK, 0000IIEHNUs), PACKPHIBATH CMBICT OHOJOTHYECKUX TMOHSATUN (BBIACTATH HUX
XapaKTepHbIe TPU3HAKHU, YCTAHABIIMBATD CBSI3U C IPYTUMHU MOHATHSIMH);



ONpeNeNsaTh LENu JeATEIbHOCTH, 3ajaBas MapaMmeTpbl U KPUTEPUU HUX JOCTIKEHHS, COOTHOCUTH
pe3yibTaThl IEATEIbHOCTH C TIOCTABJIICHHBIMU LEIISIMU;

WCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl OObSICHEHUs (DAKTOB U SBJICHUI KUBOU MTPUPOJIBI;

CTPOUTH JIOTUYECKHE paACCYXKIeHUsl (MHIAYKTUBHbBIC, JEIYKTUBHbIC, IO aHAJOTWHU), BBISABISAThH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUUS B PACCMATPUBACMBIX SBIICHUSX, (DOPMYIUPOBATH BHIBOIBI U 3aKITIOUCHHUS,

MIPUMEHSATH CXEMHO-MOJICJIbHBIE CPEJICTBA JIJISl TPEICTABIICHHS CYLIECTBEHHBIX CBS3€H U OTHOLICHUH B
M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUUM PA3HOTO POJIA, BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI C YY6TOM aHaiW3a HWMCIOIIMXCS MAaTEPHATBHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIEATEIHLHOCThH, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OIICHUBATH
PHUCKH MOCTEACTBUN e TEILHOCTH;

KOOPJAMHHUPOBATH U BBITIOJIHATH PabOTy B YCIOBHUAX PEaIbHOTO, BUPTYATHbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe MCCIIEN0BATEIbCKIE IeHCTBHS:

BJIQJIETh HaBBIKAMHU Y4€OHO-HCCIIEI0BATEIILCKON U MPOCKTHOM JEATEIHHOCTH, HABBIKAMHU Pa3peIIeHUs
mpo6JieM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS! MPAKTUYECKUX
3a/1a4, TPUMEHEHUIO Pa3INYHBIX METOOB ITO3HAHMS;

WCIIOJIb30BaTh PA3JIMYHBIC BUBI JEATEIHHOCTH O MOJYYCHHIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W TPUMEHEHHIO B Y4YEOHBIX CHUTYaIlUsAX, B TOM YHCIE TPU CO3aHUM YYCOHBIX U
COITMATHHBIX TIPOEKTOB;

(dbopMHpOBaTh HAYYHBII THUI MBILICHHUS], BJIaJIeTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMHU OHIATUSIMU
U METOJaMHU;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/ladyll B 00pa30BATEIbHOMN NEATEIBHOCTH U KM3HEHHBIX
CUTYaLUSIX;

BBIABJISITH NPUYMHHO-CIIEICTBEHHBIE CBA3M M AKTYaJU3UpOBATH 3aJady, BBIJBUraTh THIOTE3y €&
penieHus, HaxOOuThb apryMEHThl MJs JOKa3aTellbCcTBa CBOMX YTBEPXKICHHM, 3aJaBaTh NapameTpbl U
KPUTEPUU PEILLICHHUS;

AQHAJIM3UPOBATh IIOJYYCHHBIE B XOJE PELICHUs 3a/ayd pPe3yJbTaTbl, KPUTUYECKH OLEHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  LIEJICHANPABICHHBIA IMOUCK IEpPeHoca CpeicTB M crnocoOOB  JEWCTBUSA B
poQecCHOHANBHYIO CPEy;

YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JIACTH KU3HECATEIIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEU, MpeAsiaraTb OPUTHHAJbHBIC MOAXOMAbI U PEIICHUS, CTaBUTb MPOOIEMBbI U
3a/1auu, JOIYCKAIOIINE AIbTEPHATUBHbBIC PEILICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHKAX HHQopMaImu (Tekcre y4eOHOTO MOCOOHs, HAy4YHO-
MOMYJISIPHON JUTEeparype, OMOJOTHYECKUX CIOBapsX M CIPABOYHHKAX, KOMIIBIOTEPHBIX 0azax JaHHBIX, B
WNuTepHere), aHanu3upoBaTh HHQOPMAIMIO PA3IHYHBIX BUAOB U (OpPM TMpeAcTaBICHHS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3aMpochl U MPUMEHSITh pa3NWYHbIE METOMBI MPH MOUCKEe M 0TOOpe OMOIOTHYECKON
uHdopManuu, He0OXOAUMOM /ISl BBITIOTHEHHSI YY€OHBIX 3a/a4;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAaNbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYeCKOW HHpOopManuu
(cxembl, rpaduKy, TUarpaMMBbl, TAOIUIIBI, PUCYHKHU U APYTOE);



WCIOJBb30BaTh HAYYHBIA SA3BIK B KayecTBE CPEACTBA NpH pabore ¢ OHosIornueckoil mHpopMarme:
MPUMEHITh XUMUYECKUE, (DU3MUECKHe M MATeMaTHYEeCKHE 3HAKU M CHUMBOJIBL, (POPMYIBI, abOpeBUaTypy,
HOMEHKJIATYpY, UCIIOJI30BATh U MPEOOPa30BBHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMM PACIO3HABAHUS W 3alIUThl MH(POpPMALWK, WHPOPMALMOHHOW O0E30MacHOCTH
JMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6enmue:

OCYIIECTBIISITh KOMMYHHKAallMd BO BceX c(epax >XKU3HU, AKTHBHO YYacTBOBATh B JHMAJIOTe WIIH
IMCKYCCHH TI0 CYIIECTBY OOCYKJIaeMod TeMmbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHTEIIHO BBITIOJIHEHHS TPEJIaraéMoi 3aJa4d, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH ITO3UIIHIA
JIPYruX y4aCTHUKOB JMAJIOTA WM JAUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CpENCTBA OOMICHMS, NOHUMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
MPEOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMSTYaTh KOH(QIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PAa3UYHBIMU CcHoco0amMH OOIIEHWsS W B3aMMOJCHCTBHS, MOHMMATh HAMEPEHHUs IPyrux
JIO/IeH, TPOSIBIIATH YBAKHUTEIHHOE OTHOIICHHE K COOECeTHHKY M B KOPpPEKTHOW (dopme (GopMyaupoBaTh
CBOM BO3PaXCHHUS,

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSITEIbHOCTh:

MMOHWMATh W WCTIOJH30BaTh MPEUMYIIECTBA KOMaHJIHONW M WHAWBUIYAILHOW pabOTHI MPH pEIICHUH
Oouosnornuyeckod  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTh  MPHUMEHEHHS  TPYNNOBBIX  (GopM
B3aUMO/ICHCTBUS MPU pelIeHNH yueOHOM 3a/1auu;

BBEIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBHI C YIETOM OOIINX HHTEPECOB M BO3MOKHOCTEH
KaXKJIOTO YIeHa KOJJIEKTHBA;

MPUHUMATD I€JIM COBMECTHOM NEsTeIbHOCTHU, OPraHMW30BbIBATh U KOOPAWHUPOBATH AECUCTBUS MO €€
JNOCTHKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenesnsaTh Ppoiau ¢ y4ETOM MHEHHM y4acTHHKOB, 00CYKIaTh
pe3yNabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa M KaXXJIOTO YYaCTHHKA KOMAaHIbl B OOLIMH pE3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

npeaaraTb HOBBIE MTPOEKTHI, OLICHUBATH UJIEU C TO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETHMYECKOE IOBEIACHHE B PA3JIMYHBIX CUTYallUAX, MPOSIBIATh
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OBiajjeHHe YHMBEPCAJIbHBIMH PeryJJsiTHBHBIMH 1€ CTBUSIMH:

1) camoopraHu3anus:

WCII0JIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISBICHHS MPOOJIEM U WX PElIeHUs B >KU3HEHHBIX U
y4eOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKMX 3HAHUH 1I€JIeBbI€ U CMBICIIOBBIE YCTAHOBKHU B CBOMX JICHCTBUSIX
Y TIOCTYTIKaX MO OTHOLIEHUIO K KUBOU MPHUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIBHO OCYIIECTBIIATH MO3HABATENbHYIO NESTEIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 33]aull B 00pa30BaTeIbHON EATEIbHOCTH U )KU3HEHHBIX CUTYaIHSX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAaH peUIeHuss NpoOieMbl ¢ y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclMpsATh paMK1 y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MTPEANOYTEHUH;

Jie7IaTh OCO3HAHHBIN BHIOOD, apIrYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON SPYAUILIMN B Pa3HBIX OOJIACTSIX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:



JIaBaTh OLEHKY HOBBIM CHUTyallMsIM, BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3ynbTaTOB LEISM;

BIIQJICTh HAaBBIKAMU TIO3HABATEIILHON pe(IeKCHMH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU W
MBICIIUTEBHBIX MTPOIECCOB, UX PE3YIHTATOB U OCHOBAHUH, UCIOJB30BATh MPUEMBI PEIICKCUU IS OTICHKU
CUTYalllH, BBIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEIbHOCTH;

3) npuHsATHE CeOST ¥ APYrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIA3E PE3YIIBTATOB JCSITEILHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynapTaThl 0cBoeHUs MporpaMMbl COO no 6uonoruu Ha 6a30BOM YPOBHE BKIIIOUAIOT
cnenuduueckue as yaueOHoro npeamera «buosiorusy HaydHbIe 3HAHUS, YMEHUSI M CTIOCOOBI IEWCTBHIA 110
OCBOCHHIO, MHTEPIIPETAIMU W TPEoOpa30BaHUIO 3HAHWH, BHIBI JIEATEIBHOCTH MO IOJYYCHHUIO HOBOTO
3HAaHHWS W TIPUMEHEHHWIO 3HAHWUH B Pa3jMYHBIX Y4YCOHBIX CHUTYaIlUsAX, a TaK)Ke B PEabHBIX JKH3HCHHBIX
CUTYallUsIX, CBSI3aHHBIX C OHWOJOTHEW. B mporpamme mpeaMeTHBIE pe3yiabTaThl MPECTaBICHBI 0 TOJaM
0oOy4JeHwHs.

[IpenmetHbie pe3ynbTaThl OCBOEHUS YydeOHOro mpenmera «buonorus» 6 10 kaacce ITOIDKHBI
OTpaxarb:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJOTMH B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAyYHOU KapTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O
BKJIQJIC POCCHUHCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (YHKIIMOHAIHHOMN
IrPaMOTHOCTH YeJIOBEKa JJIsl pelIeHHsl )KU3HEHHBIX 3a]1a4;

YMEHHE pacKpbIBaTh COJepKaHUE OUOJOTMYECKUX TEPMUHOB UM MOHSATHUM: )KU3Hb, KJIETKA, OPTaHU3M,
MeTabonmm3M (0OMEH BEIIECTB M TMPEBpalllCHHE SHEPruH), TOMeocTa3 (CaMOperyisius), ypOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIPOM3BEIACHHUE (PETPOIyKIIHs), HACIEICTBEHHOCTh, U3MEHYHBOCTb,
POCT U pa3BUTHE;

yYMEHHE H3JaraTb OMOJOTHYECKHEe TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYTAallUOHHAs, I[EHTpalbHas
JoTMa MOJeKyJsipHor Owmosorum), 3akoHbl (I. Menaens, T. Moprana, H. . BaBwioBa) u ydenus (o
LIEHTPax MHOT000Opa3usi ¥ MPOUCXOKACHUS KyabTypHBIX pactenuid H. U. BaBuiosa), onpenenats rpaHUIlbl
WX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIAJETh METOJaMH HAy4YHOTO MMO3HAHUS B OHOJIOTHMHU: HAOIIOJCHHE M OIMUCAHUE >KUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUH, OpraHU3ausl U MPOBEICHNE OMOJIOTrHYEeCKOr0 SKCIIEPUMEHTA, BBIABIKEHUE
TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIYeMbIMU BEITUYMHAMHU, OOBSICHEHHE IOJIyUYEeHHBIX
pEe3yNbTaTOB, HUCHOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpH M 3aKOHOB, yMEHHUE [ellaTh BBIBOJBI Ha
OCHOBaHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHHME BBIACTATh CYIIECTBEHHBIE TMPU3HAKM BHUPYCOB, KIETOK TMPOKAPHOT U  DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH HPOLIECCOB: OOMEHa BEIIECTB H
MIpEeBpAIEHUS] SHEPTUU B KJIETKe, (POTOCUHTE3a, NIACTUYECKOTO M SHEPreTHUEeCKOTO 0OMEeHa, XeMOCHHTE3a,
MUTO3a, MeH03a, OIJIOJOTBOPEHHUS, Pa3MHOKEHHS, MHAUBHUIyaIbHOTO Pa3BUTHsI OpraHi3Ma (OHTOTeHE3);

YMEHHE MPUMEHSTh MOJTYUYCHHBIE 3HAHUS Ui OOBSCHEHUS OMOJOTHYECKHX MPOIECCOB U SIBICHUM,
JUIS TIPUHSTHS TMPAKTUYECKUX PEIIeHWH B TOBCEIHEBHOW JKM3HH C LENbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3JI0POBbS M 3JI0POBbS OKPYXAIOIUX JOJeH, COONIONEHUs] HOPM TI'pPaMOTHOTO TOBEJICHHS B
OKpy>Karollel IpUpoJHON cpenie, MOHUMaHue HEOOXOAMMOCTH HUCIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOTHH JUTsl pallMOHAILHOTO MPUPOIOIOIE30BAHUS;



YMEHHUE pelaTh 3JIeMEHTapHble T'€HETHUECKHE 3374l Ha MOHO- M JUTUOPUAHOE CKpEIIMBAaHUE,
CIICTIJICHHOE HAacleI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPHIIHOTO CKpPEIIMBAHUS [UIA TpPEeACKa3aHus
HaCJIeI0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPAaTOPHBbIE M TpPaKTHYECKHe paldoThl, cCOOMOAaTh NpaBwia mpu padote C
y4eOHBIM U JIA0OPAaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBATH U WHTEPIPETHPOBATh MH(DOPMAIMIO OMOJIOTUYECKOTO COICpKAHUS,
BKJTIOYAIOIYIO TICEBJOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX MCTOYHHUKOB (CpPEICTBA MAcCOBOM HH(MOpMAIIHH,
HayYHO-TIOMYJISIPHBIE MaTEpHalbl), ITHYECKHE AaCIEKTHl COBPEMEHHBIX HCCICIOBAaHUNH B OHOJIOTHH,
MEHIIHE, OMOTEXHOJIOT UM,

yMEHHE CO3JaBaTh COOCTBEHHBIC IMHUCBMEHHBIE M YCTHBIE COOOIIEHMs, 00001as OMOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIB30BaTh MOHATUIHBIN anmapaT OUOJIOTHH.

[IpeameTHbie pe3ynabTaThl OCBOEHUs ydeOHOro mnpenmera «buonorus» 6 11 Knacce IOJKHBI
OTpakaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUK O MECTE W POJIHM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (POPMHUPOBAHHH COBPEMEHHOHN €CTECTBEHHO-HAYIYHOW KapTUHBI MHPA U HAYYHOT'O MHPOBO33PEHUS, O
BKJIQJIE POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHONOTHHU, (YHKIIMOHAIHHOMN
IPaMOTHOCTH YeJIOBEKa JIJISl pelIeHUsI )KU3HCHHBIX 33]1a9,

YMEHHE PaCKPBIBATh COJCpKaHUE OMOJIOTHYECKUX TEPMUHOB ¥ MIOHSATHI: BU, TIOMYJISAINS, TCHODOHT,
ABOJIIONINS, JABVOKYIIHE CUJIBI ((haKTOPBI) IBOJIOINH, TPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHHE,
IKOJIOTHYECKHe (PAKTOPBI, HIKOCHCTEMa, WPOAYIECHTHI, KOHCYMEHTBI, PEAYICHTHI, I[eNU IHTAHUS,
AKOJIOTUYECKas MUpaMuIa, OuoreorieHo3, onocdepa;

YMEHHE H3Jlarath OWOoJIOTHYeCKHe TeopuH (dBomonnoHHas Teopus Y. JlapBUHA, CHHTETHYECKas
TEOpHsl SBOJIIONMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojbimeBoro cxoactBa K. M. bapa, uepemoBanms
TJIaBHBIX HampapieHuil u myrei sBomonnu A. H. CeseprioBa, yuenust o omochepe B. W. Bepnaackoro),
OTIPEENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHHE BJIaJleTh METOJaMU HAy4YHOI'O TO3HaHHS B OWOJIOTHU: HAOIOJEHHE U ONHCAHUE KHUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUHN, OpraHU3alusi U NpOoBeIeHHEe OMOJOrHYeCKOro SKCIIEpUMEHTA, BbIABHKEHUE
TUIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMBbIMH BEJIMYMHAMH, OOBSCHEHHE TIOITYYEHHBIX
pe3yNbTaTOB, HUCHOJB30BAHHBIX HAy4YHBIX MOHSATHHI, TEOpUM M 3aKOHOB, yMEHHUE [eJilaTh BBIBOJbBI Ha
OCHOBAHUU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNIATH CYIIECTBEHHBIE TMPU3HAKU CTPOCHHUS OHOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJSIUM, TPOAYUEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHOTEOIIEHO30B M HSKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB: HACJIEICTBEHHOU U3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHuUs,
MPUCTIOCOOIEHHOCTH OPraHW3MOB, ACUCTBUS SKOJIOTHUECKUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB
U TIOTOKAa DHEPrUM B DJKOCHUCTEMAaX, AHTPOMOTEHHBIX H3MEHEHHHl B HKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpOTa BEILIECTB M OMOT€OXUMUYECKUX IIUKIIOB B Ouocdepe;

YMEHHE MPUMEHATH MOJIYUYCHHbIC 3HAHUA U1 OOBSCHEHUS OMOJOTHYECKHX IPOIECCOB U SBICHUIA,
JUI TIPUHSATHS TMPAKTUYECKUX PEIICHUN B TMOBCEIHEBHOW JKM3HHM C LIEIbl0 oOecreueHus: 0e30MacHOCTH
CBOET0 3I0POBbsl U 3JI0OPOBBS OKPYXKAIOMIMX JIOACH, COOJIOACHHS HOPM TPAaMOTHOTO TOBEICHUS B
OKpYKarollel MPUPOAHOHN cpejie, MOHUMaHHEe HEOOXOIMMOCTH HCIIONIb30BAHUS TOCTHKEHUN COBPEMEHHOMN
OMOJIOTHH 7Sl PallMOHAIIEHOTO MPUPOAONOIBE30BaAHNUS;

YMEHHE pelIaTh dJeMEHTapHble OWOJIOTWUYECKUE 3a/lauM, COCTaBISATh CXEMbI MEpPEHOCa BEIIECTB U
SHEPruM B KocHucTeMax (Ienu MUTaHus);

YMEHHE BBIMIOTHATh JA0OPATOpHBIE M TPAKTHUECKHE padOThI, COOMIOAaTh MpaBHia MpU padoTe C
y4eOHBIM U JTA0OPaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKHU OIICHWBATh U WHTEPIPETHPOBATh MH(OPMAINIO OHOJIOTHYECKOTO COICpKAHUS,
BKJIIOUAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3 PA3IMYHBIX MCTOYHHKOB (CPEICTBAa MAacCOBOM HHQOpMAIIHH,
HAyYHO-TIOMYJISIPHBIE MaTepPUAIIbI), pACCMATPUBATh TTI00ATBHBIE YKOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;



YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC W YCTHBIE COOOIMICHHS, 0000mas OUOJOTHYECKYIO
I/IH(bOpMaI_[I/IIO N3 HCCKOJIBKUX UCTOYHHUKOB, I'PAMOTHO HCIIOJIB30BATh HOHATUHHBIN armapar GI/IOHOFI/II/I.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 0.5
MONOTHA Kak Hayxa https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI B UX OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUECKHE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/IOB IIPU U3YYEHUU
OMOJOTHYECKUX OOBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYeCcKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L 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

bubmuoreka [JOK

8 Hylentonsie kicnorst. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CrtpoeHnune dykapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOTIpEIiapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHiTes https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KISTKU. [{enenue
KJIeTku. MuTto3. JlaboparopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHue.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBunyanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJEICTBEHHOCTH U N3MEHYHUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [IOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
JlurnOpuHoe CKpeInBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuenue pe3ynpTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U AUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneTuka nmoma. HacaemoBanue bu6nmoreka [JOK



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
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, CHUCINICHHLIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyuBocts. Henaciencrsennas
M3MEHYUBOCTh. JlaboparopHas

pabora Ne 6. U3yucHue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHasi “BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
31 K.p. mo teme «HacnenctBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 (Ceexiumst Kax Hayka i npouece 1 https://m.edsoo.ru/863e9214
33 MeToabl 1 JOCTHXKEHUS CETICKIINT 1 bubnmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBUIEE 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
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosnuuecTBo 4acoB 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
[Tomymsius Kak dJIeMeHTapHast
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) FBOTIOLIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIUN:
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 ATaIbl BOJIOIUN
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 JBwxymue cuiibl (pakTopsl) 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. [Ipaktuyeckas pabota
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 3aKOHOMEPHOCTHU 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 OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

buonorus, 10 knacc/ IMaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue /Tlox pen.

[Taceunuka B.B., AkinonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1.A.}O.Nonuesa. A.B.Topranos. buosiorus B cxemax u tabnumax 9KCMO Mocksa. 2012 r
2.I'. N. Jlepuep. buonorus. [omuerii cnpaBounuk st moarotoBku kK E I' 3. M. Actpens 2012 T
3.I'otoBumcs k EI'D. O6mas 6uonorus M [Ipoda 2012 r

4.EI'D 2012 r. buosorus. M. Actpens 2012r

5.EI'D. O6mias 6uonorus. KontposbHbie n3aMepurenbubie Mmatepranbl M I[IpocBemenue 2012 r
6.11.P. MyxamemkanoB. Macrtepckas yuntens «Tectsl, 3auersl, omumonpock! 10-11 krace» M
«BAKO» 2007 r

7.06mas ouonorus: Yueouuk / [Tox pea. Koncranturosa B.M.. - M.: Academia, 2018. - 704 c.
8.Boponmos, H.H. buosorus. O6mias 6uonorus. 10-11 kmaccer: YaeOHUK 115t
o01eoOpazoBaTeNbHBIX yYupexaeHuii: bazoseiii yposens / H.H. Boposnmos. - M.: IIpocs., 2022.
- 304 c.

9./letima-Cuonunkas, M.A. O0mas u canutapHasi MUKpPOOHOJIOTHS C TEXHUKOU
MHKPOOHOJIOTMYECKUX HcclieoBaHui: YueOHoe nmocodue / M.A. [etima-10.Cruonunkas. -
CII6.: JIans, 2022. - 588 c.

11.3axapoB, B.b. PaGouas terpanp no obuieit 6uonorun: 10-11 knace: k: Yue6uuky B.b.
3axaposa, A.I'. Mycraduna, B.. CuBornazosa, H.M. Uepnosoii 12."O06mast 6uonorus. 10-11

knacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.. CuBornasos. - M.: Dx3ameH, 2. - 157



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/

http://www.cellbiol.ru/
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