MUHUCTEPCTBO ITPOCBEIHIEHUA POCCHUMCKOM ®OEJEPAIINN
MuHHCTEPCTBO MPOCBEIeHNs, HAYKH U 110 AesqaM moJtoaexu KbP

MectHass agvmuHucTpanus Tepckoro myHununajibsHoro paiiona KbP

MEKOY COLI Nel c.n. [IimanoBcekoe

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

¢

PykoBoaurens [HIMO 3aMm. qupektopa o YBP  Jlupektop
€CTECTBEHHO-HAYYHOTO (fi

luKia 4 Iu63yxoBa M.1O. Kynanuesa £D:Bye :
[Iporoxoin Nel [Ipukaz Ne 35
oT «30» 08.2023 r. oT «30» 08.2023 &
MasokoBa A.X.
[TpoToxosn Nel

oT «30» 08. 2023 1.

PABOYAS ITIPOTPAMMA
(ID 2734720))

yueOHoro npeamera «buosiorus» (ba3oBblil ypoBeHb)

utst obyuaromuxcs 10 kimacca

ITiianoBckoe 2023r.



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY JJIs
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LESIX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aaé€T MpeacTaBiIeHHE O ILenax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o005A3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B mporpamme 10 OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OHOJOrNYECKOro 00pa3oBaHMsl.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaiM30BaH
NPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOruu, Ojarojaps 4emy B Hel
MPOCMATPUBACTCS HANPABJICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  LIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHU B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUS B OKpYXKAIOIIEW NPUPOJHOW Cpene, aHaau3a
BIIUSIHUSA XO3SUCTBEHHOM JESTENBHOCTH YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHUAM JIUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd U 3BOJIIOLUHU, CO3AET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30mMacHOro oodpasa
YKU3HH, HKOJOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  oOmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Ononorun odecnednBaeT ycioBHs il (OPMUPOBAHUS
WUHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX H HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, CHOCOOCTBYET HMHTETpAallM OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IMpeaMera
«buosorusi» COCTaBUIM OCHOBY HJisi ONpENENEHUs IMOAXOJAO0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHWs, MPEACTaBICHHOr0O B Iporpamme 1o
OHMoJIOTHN.

Ot6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAaHUA W YMEHHS, 3HAUUMBbIE ISl
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPBIE CIIy>KaT OCHOBOMW J1J1si (pOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTUM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOLINE COAEPKATEIbHbIE TUHNN: «bronorus kak Hayka. Metoasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomornueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJB30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TUYHBIX )KU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUNH O OUOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKaIIUX OCHOBOU
11 (OpMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHUE y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, HWHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJIICHHE Yy oOOydarommxcs oO0mel KyJbTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS dTHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICI0BAHUMN;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JIEATEIRHOCTH 110 OTHOLICHUIO K OKPYKAIOIIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00s1eBaHU M.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIBHBIM YYEOHBIM MPEAMETOM, BXOMSIINM B
cocTaB IpeaMeTHOM 001acTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COILEPKXAHUE OBYYEHUAA
10 KITACC

Tema 1. buosorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHUOJOTHMU C OOIIECTBEHHBIMH, TEXHUYECKUMU M JAPYTMMH €CTECTBEHHBIMU HayKaMw,
¢dunocodueil, STUKON, 3cTETUKON U TTpaBoM. Posib Onosoruu B GOpMUPOBAHUH COBPEMEHHON HayYHOU KapTHUHBI MUpa. Cuctema
OMOJIOTUYECKHUX HaYK.

Meronpl TO3HaHUS JKUBOW TPHUPOABl (HAOMIOJIEHHWE, DSKCIEPUMEHT, OINUCaHuEe, HU3MEpeHue, Kiaccupukaims,
MOJICIUPOBAHUE, CTATUCTHYECKasi 00pabOoTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon nu ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOM TTPUPOJIBIY.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:

[Tpaktuueckas padora Ne 1. «cronbp3oBanue pa3IMdHbIX METOJOB MPU U3YyUYEHUN OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIUUre )KUBBIX CUCTEM OT HEOPTaHWUYECKOW MPUPOJIBI.

CpoiicTBa OmMOCHCTEM U WX pazHooOpaszue. YPOBHU OpraHU3alMM OMOCHCTEM: MOJCKYJISPHBIN, KJICTOYHBIA, TKAHEBBIH,
OpTraHU3MEHHBIN, TIOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EepHBIT.

JlemoHcTpanuu:

Tabnuiel 1 cxembl: « OCHOBHBIE IPU3HAKHU KU3HWY, « Y POBHU OPTaHU3AINH )KUBON TTPUPOJIBI.

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKA. XHWMHUYECKUE 3JJIEMEHTBI: MAKpPOAJIEMEHTBhI, MHKPOAJIEMEHTH. Boma W MuHEpaibHbIE
BEILIECTBA.

DyHKIMU BOABI U MUHEpAJIbHBIX BelIeCTB B KieTke. [logaepxkanne ocmoTuyeckoro 6anaHca.



benku. CoctaB u ctpoeHne 0eaKoB. AMUHOKHUCIOTBI — MOHOMEpPHI OenkoB. HezaMeHrnMble 1 3aMeHHUMbIE aMUHOKHUCIIOTHI.
AMUHOKUCIIOTHBI COCTaB. YPOBHM CTPYKTYpbl OEJIKOBOM MOJEKYJbl (II€pBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTHYHAsS
CTPYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. buonornueckue GpyHkum OEIKOB.

depmeHTsl — OMonormueckue karamuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM IEHTP, CyOCTpaTHas crneuu(UuIHOCTb.
Kodepmentsl. Butamunbl. OTinuust GepMEHTOB OT HEOPraHWYECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (IJIIOKO3a, pubo3a M JAe30Kcuprbo3a), aucaxapuiibl (caxaposa, JaKTo3a) U MOoJucaxapuibl
(xpaxMai, TJIMKOTeH, LEeJUT0J03a). buonornueckue GyHKIUU YIII€eBOJOB.

Jlununel: Tpurauuepuasl, Gochonunuasl, crepounsl. ['uapoduibHo-ruapododHbIe cBoiicTBa. buonornueckue QyHKuuu
munuaoB. CpaBHEHUE YTIIEBOI0OB, OCIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPIHH.

Hyxneunoseie kucnotel: JJHK n PHK. Hykneotunbl — MOHOMEpBI HYKJIE€MHOBBIX KUCIOT. Ctpoenne u Qynkuuu JIHK.
Crtpoenue u pynkiuu PHK. Bugst PHK. AT®: ctpoenue u hyHKIUU.

[uronoruss — Hayka o kjeTke. KietouHass Teopuss — mpuMep B3aUMOJCUCTBUS ujed W (aKTOB B HAYYHOM IO3HAHUHU.
MeTtonabl U3y4EHHUSI KIIETKH.

Krerka xak nenoctHas xuBas cuctema. OOLue NpU3HaKU KIETOK: 3aMKHYyTasi HapyxHas MeMmOpaHna, mojiekynsl JJHK kak
reHEeTUYECKUI anmnapar, CucTeMa CUHTe3a Oeska.

Tunsl KIETOK: dyKapuoTHUecKas W mpokapuoTuueckas. OCOOEHHOCTH CTPOEHHS MPOKapUOTHUECKOM KieTkH. Kierounas
cTeHka Oakrepuii. CTpoeHHE 3yKapuoOTHIECKOU KiIeTKH. OCHOBHBIC OTJIMUUS PACTUTEIIHBHON, )KUBOTHOW U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, IIMKOKamukc, ux ¢QyHkuuu. [lnmasmatudeckas memOpaHa, e€
cBoiictBa U ¢yHkuuu. Llurommnazma m e€ opradounsl. OnHomeMOpanHble opraHouabl kietku: OIIC, anmapat ['onbaxwy,
nn30coMBbl. [1oiTyaBTOHOMHBIE OpraHOUABI KJIIETKU: MUTOXOHJIpUH, TIacTUAbL. 1Iponcxoxaenrne MUTOXOHAPHUM 1 TiacTu. Buasl
wiactug. HememOpaHHble OpraHOWIbI KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP, LIEHTPHOJIH, PECHUYKH, XKTYTUKH. DyHKIUU
OpPraHoOMI0B KJIETKU. BKitoueHus.

Snpo — perynsaTopHblii LeHTp KieTkd. CTpoeHue sjpa: sjepHas 000J0YKa, KapuoIula3Ma, XpPOMAaTHH, SAPBILIKO.
XpOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JeMmoHcTpanuu:



IToprpetsi: A. Jleenryk, P. I'yk, T. IlIsann, M. Lllneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
K. M. bap.

Juarpammel: «PacnipeneneHne XMMHUYECKUX 3JIEMEHTOB B HEKMBOM MpUpoAe», «PacrpeneieHne XuMHYECKUX 3JIEMEHTOB B
KUBOU IIPUPOJIEN.

Tabmuupbl n cxemsl: «llepuonnueckas Tabauna XMMHYECKUX 3JIEMEHTOBY», «CTpoeHue MOJIEKYyJbl BOAb», «buocuHTes
oenkay, «CtpoeHune MoJieKyibl Oenka», «Ctpoenue gpepmentay, «Hykinennosbie kucioTel. JJHK», «Ctpoenne monekynslt ATD»,
«CTpOoeHHE DJYKapHOTHYECKOW KIETKW», «CTpOEHHE MKUBOTHOU KIETKW», «CTpPOEHHE paCTUTENBHOW KIETKW», «CTpoeHue
IIPOKAPHOTUYECKOH KIETKW», « CTpOEHUE apa KIETKN», « Y TIEBOABD, «JIunmuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME ISl MPOBEACHUS HAOJIOICHUM, WU3MEPEHHH, SKCIEPUMEHTOB,
MUKpOIpENnapaTbl pACTUTENbHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlaGopaTopHble 1 NpakTHYeCKUue padoThi:

JlabopatopHas pabota Ne 1. «3yueHne kKaTaIUTUYECKOW aKTUBHOCTH (PEPMEHTOB (HA IPUMEPE aMUJIA3bl WIIH KaTaaas3bl)y.

Jlabopatopuasi pabora Ne 2. «M3yueHue CTpOeHHS KIETOK PACTEHUM, >KMBOTHBIX M OaKTEPHIl MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax u uX ONUCAHUEY.

Tema 4. ) KusHenessTe1bHOCTh KICTKH.

OOmeH BemiecTB, WM MeTa0oIM3M. ACCUMWISIMS (IJTACTUYSCKUNA OOMEH) M JUCCUMUIISIUS (SHEPreTHUEeCKUil 0OMEH) —
JIB€ CTOPOHBI €IMHOTO Tpolecca MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHUs BEUIECTB U SHEPTUU B IOHUMaHUU METa00IM3MA.

Tunel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpoHbIid. Poib pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B
KJIETKE.

®dotocunTe3. CreroBast u TeMHOBas (a3l poTocuHTe3a. Peakumu GpotocunTesza. IddexkTuBHOCTL HOTOCMHTE3a. 3HAUCHUE
dboTocuHTe3a A KU3HU Ha 3emiie. BiusiHue ycnoBuil cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUSI €r0 MPOAYKTUBHOCTH Y
KYJBTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoLUe OaKTEPUH. 3HaAYEHUE XEMOCHUHTE3a JIJIsl KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PacuieruieHre BEIIeCTB, BbIIEICHUE M aKKyMYJIMPOBAHME SHEPIHMHM B KJIETKE. DTarbl
sHepreTuueckoro obmena. [mmkonu3. bpoxenume u ero Bumsl. Kucrnopognoe okuclieHue, WM KJIETOYHOE JbIXaHHUE.
OxucaurensHoe pochopunupoBanue. IGHEeKTUBHOCTh FHEPTETUIECKOTO 0OMEHA.



Peakuuu matpuyHoro cuHte3a. ['enernyeckas nndopmarus u JHK. Peanuszanus renernyeckoit mabopManuu B KIETKE.
['enetnueckuit koa u ero cBoiictBa. Tpanckpumuus — MatpuuHblii cuHTe3 PHK. Tpancnsiuus — OuocuHTe3 Oenka. DTarbl
Tpaucisiuu. KonupoBanue aMuHOKHUCIIOT. Pons prubocom B OuocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Vctopusi otkpeitust BupycoB (/1. M. MBanoBckuit). OCOOGEHHOCTH CTPOCHHS U
KU3HEHHOT'O0 LHKJIAa BUPYCOB. bakrtepuodaru. bone3Hu pacTeHMil, )KUBOTHBIX M YEJIOBEKAa, BbI3bIBa€Mble BHpycamMu. Bupyc
nMmmyHoieuiuta yenoreka (BUY) — Bo3Oyautens CITM[la. OGpaTHas TpaHCKpUMIus, peBepTaza U uHTerpasa. [Ipopunaktuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHUI.

JemoHcTpanuu:

[Toptpetsr: H. K. Konpsnos, /I. . Banosckuit, K. A. Tumups3zes.

Tabmuiel 1 cxembl: «Tunbsl nutanus», «Metabonuzmy», «MUTOXOHIPUD», «IHEPreTUYECKU 0OMeH», «XJIOPOILIacT»,
«Dotocuntes», «Ctpoenue [IHK», «Crpoenwe u dyHKkuuonupoBanue reHa», «CuHre3 Oenka», «[ €HETHUYECKH KOI»,
«Bupyco», «baktepuodarny», «Crpoenue u xxusHeHHbI nuki supyca CIIM]/{a, 6akrepuodaray, «Permmukanus [JJHK».

Oo6opynoBanue: moaenu-anrumkauu «Yapoenue [IHK u tpanckpunuums», «buocunte3 Oenka», «CTpoeHUE KIETKWY,
mozenb cTpykrypsl JJTHK.

Tema 5. PaMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Krnerounslii 1MKI, WIM KU3HEHHbIM LMK KieTku. MHTepdaza m mwmros. Ilporeccel, mporekaronue B UHTEpdase.
Permmukamms — peakmus matpuanoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HabOp — KapuoTwuil. JUTIOUIHbIN U
raruiouHBIA XPOMOCOMHBIE HaOOpbl. Xpomatuibl. LluTomornueckre OCHOBBI Pa3MHOXKEHHUS M WHAUBUIYATBHOTO Pa3BUTHUS
OpPTaHHU3MOB.

Henenue knetku — Muto3. Cragun muto3a. [Iporneccel, nponcxoasume Ha pa3HbIX CTaIUSIX MUTO3a. BHOJIOTMYEeCKNA CMBICIT
MHTO3A.

[Iporpammupyemast rubesb KJISTKH — aromnTo3.

DopMbI pa3sMHOKEHUS OPraHU3MOB: Oecrosoe U mojioBoe. Buabl 6ecnosioro pa3sMHOXKEHHUS: JIeJI€HUE HAJBOE, TOYKOBAHUE
OJIHO- ¥ MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUe, BEreTaTUBHOE pa3MHOXKeHue. VICKycCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €ro
3HA4YEHUE TSI CENIEKLINH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIAUYHS OT OECTIOJIOTO.



Meiio3. Ctaguu meito3a. [Ipoueccel, mpoucxosiire Ha ctaausax meio3a. [loBegenue xpomocoMm B Meiioze. Kpoccunronep.
buonornueckuit CMbICII ¥ 3HaYCHUE MEWO03a.

['ameTtorenes — mporecc 00pa3oBaHMs TOJIOBBIX KJIETOK Yy JKMBOTHBIX. [lOJIOBBIE >Kene3bl: CEMEHHUKA U SIMYHHKH.
OOpa3oBaHue U Pa3BUTHE TOJOBBIX KJIETOK — raMeT (CrepMaTo30M/ I, SUIIEKIETKA) — CliepMaToreHe3 u oBoreHe3. OcoOeHHOCTH
CTPOEHMS SULIEKIIETOK U criepMaro3ouaoB. Omnoxorsopenue. [laprenorenes.

NuauBuyanbHOE pa3BUTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (AIMOpUOTEeHe3). DTanbl SMOPUOHATILHOTO Pa3BUTHS Y
MMO3BOHOYHBIX KUBOTHBIX: JIPOOJICHUE, TaCTPYJIsAIus, opranorenes. [loctambpruonanbHOE pa3BuTHE. TUIIBI TOCTIMOPHOHAIBHOTO
pa3BUTHS: TpsIMOE, HempsMoe (JIUYMHOYHOE). BrusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBHI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacrennii. OHTOT€He3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHU, CTAAUU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbI pPa3MHOKEHHUS OpPraHU3MOBY», «J[BOWHOE OIJIOOTBOPEHUE Y IIBETKOBBIX PACTECHUN»,
«BeretaTuBHOE pa3MHOXEHUE pacTeHui», «Jlenenue kierku Oaktepuil», «CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHue
xpomocoMbl», «Knerounsiit mukin, «Permukanus JJTHK», «Murtoszy», «Meiosy», «IIpsMoe u Henpsamoe pa3Butue», «l'ametorenes
Yy MIIEKOTIUTAIOUIUX U YeJIOBEKay, « OCHOBHBIE CTAIUM OHTOTEHE3a».

O6opynoBanue: MUKPOCKOII, MUKporpernapaThl «CriepMaTo30HUIbl MIICKOIUTAIOMIETO», «SAHIEeKIeTKa MIECKOMUTAIOIIETOY,
«KapuoknHe3 B KIETKaxX KOpEIIKa JIyKa», MarHuTHas MoOJelb-amumkanus «Jllenenne knerkw», moxens JIHK, monens
MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 3. «HaOnroienne MuTO3a B KJIETKaX KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKPOIpENapaTaxy.

JlabopatopHas pabota Ne 4. «3yueHne cTpoeHHsI MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIPETapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamert u 3amauu reHeTuku. Mctopust pa3BuThsi TeHETUKU. PoJib IUTONOTUM U 3MOPUOJIOTUH B CTAHOBICHUM T€HETUKH.
Bxnaa poccuiickux u 3apy0OeKHBIX YUEHBIX B PA3BUTHE T€HETUKU. MeTObl TeHETUKU (THOPUI0IOTMUECKUH, TIUTOT€HETUYECKUI,
MOJIEKYJISIpHO-TeHETHUEeCKUil). OCHOBHBIE TE€HETHYECKHE TNOHATUA. [eHeThueckas CHMBOJMKA, MCHOJIb3yeMas B CXeMax
CKPEIIMBAHUMN.



3aKOHOMEpPHOCTH HAaCIEIOBaHUSl TMPU3HAKOB, ycTaHOBIEHHble [. Menaenem. MoHOTHMOpHUIHOE CKpelllMBaHUE. 3aKOH
eIuHO0-00pa3usl THOPUIOB MEPBOro mokoyieHus. [IpaBuino JOMHUHUPOBaHHUA. 3aKOH PaCIICIUICHHS MPU3HAKOB. [ MIIoTe3a YMCTOTHI
rameT. [ToiHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpelrBaHue. 3aKOH HE3aBUCUMOTI'O HAcCleOBaHUs MPU3HAKOB. [[uToreHeTnueckre OCHOBBI AUTHOPUTHOTO
CKpEIIMBaHUA. AHAIM3UpYIOUIEee CKpenmBanue. VMcnonb30BaHNEe aHAIM3UPYIOMIETO CKPEIIUBAHMS JUISI ONPEICIICHUS T€HOTHUIIA
ocoou.

CueruieHHOE HaciienoBaHue mnpu3HakoB. Pabora T. Moprana mo cleIICHHOMY HaclieloBaHHI0 TeHOB. Hapymienue
CLICIJICHUS T€HOB B PE3YJIbTATE KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHI.

['enetnka mona. XpoMOCOMHOE OIPEIEICHUE M0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. | OMOramMeTHbIE U TETEPOraMETHBIE
opranu3msel. HacnenoBaHue mpru3HAKOB, CHEIJICHHBIX C MTOJIOM.

N3menunBOCTh. BHAbl W3MEHUYMBOCTH: HEHACJIEACTBCHHAs W HaCJIEACTBEHHasA. Poyib cpeapl B HEHACIEICTBEHHOU
U3MEHYMBOCTU. XapaKTEPUCTHKA MOAU(PUKANMOHHON HM3MEHYMBOCTH. BapuanuoHHBIN psig U BapuanmoHHas kpuBas. Hopma
peakiuu npu3Haka. KoyinuecTBEHHbIE M KAuyE€CTBEHHbIC MPU3HAKU M WX HopMma peakiuu. CpoiicTBa Moau(UKaIMmOHHON
W3MEHYMBOCTH.

HacnencrBennas, wim reHOTHIHYECKAs, M3MEHYMBOCTh. KoMOWHATHBHAS M3MEHYMBOCTh. Mei03 M MOJIOBOM MpoIece —
OCHOBa KOMOWHATHBHOW W3MEHUMBOCTU. MyTalMOHHAas W3MEHYMBOCTh. Kiaccudukamuss MyTamuii: T€HHbIE, XPOMOCOMHBIE,
reHomMHbele. Yactrora u npuuvHbBl MyTaruid. MytareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PsZIOB B HACIEICTBEHHOMN
n3MmeHunBoctd H. M. BaBuiona.

BuesinepHas HacneaCTBEHHOCTh M U3BMEHUYHUBOCTb.

I'enetnka yenoBeka. Kapwormn uyenoBeka. OCHOBHBIE METOAbI T'€HETHKH YEJIOBEKA: I'eHEATIOTMYCCKUM, OJIM3HEIIOBBIM,
[IUTOTCHETUYECKHUM, OMOXUMUYECKUM, MOJEKyJsipHO-reHeTndeckuii. COBpeMEHHOE Ompe/eCHUE TEeHOTHIMA: MOJTHOTEHOMHOE
CEKBEHHPOBAHKE, TCHOTUIIUPOBaHKE, B TOM yucie ¢ nomoibio [11[P-ananuza. Hacnencreennbie 3a00eBaHus yeI0BeKa: Fr€HHbIE
0oJie3HH, OOJIE3HH C HACIEICTBEHHON NPEApacroiOKEHHOCThI0, XPOMOCOMHBIE Oosie3Hd. CoMaTHYeCKUe U TeHEpPaTUBHBIC
myTaru. CTBOJIOBBIE KJIETKHU. [IpuHIUIIBEI 3M0pOBOTO 00pasa KM3HU, NUArHOCTHKHU, MPOPUIAKTAKN U JICYEHUS TEHETUYECKHUX



Oone3neil. MeanKo-rTeHETHUYEeCKOe KOHCYIbTHUPOBAaHUE. 3HAUYEHUE MEIUIIMHCKON TeHETHKH B NPEIOTBPALICHUU W JICUCHUU
TeHETUYECKUX 3a00JIeBaHMI YeIOBeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopras, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckmii, H. 1. BaBuiios.

Tabmuupl 1 cxembl: «MOHOrMOPUIHOE CKPEIIMBAHUE U €r0 IUTOT€HETUYECKas OCHOBa», «3aKOH DPACIIEIUIEHUS U €ro
[IUTOTEHETUYECKAasi OCHOBa», «3aKOH YHUCTOTHI rameT», «JlurubpugHoe ckpemmBanue», «lluTosoruyeckue OCHOBBI
TUTHOPUIHOTO CKpeIuBaHus», «Meo3y, «B3aumoielicTBrEe alljIeIbHBIX T€HOBY, «I eHeTHYeCKue KapThl PACTCHHM, )KUBOTHBIX U
4yesnoBeKay, «I'eHeTuka nojsay, «3aKOHOMEPHOCTH HACJIEA0BaHUs, CLEIUICHHOTO C TOJIOM», «KapuOTHUIIbI 4elIOBEKa U JKUBOTHBIX Y,
«Bunpl u3amMeHunBocTH», «MoaudukamoHHas U3MEHYUBOCThY», «HacnemoBanue pesyc-gaktopa», «['€HeTuka rpymnm KpOBWY,
«MyTarmoHHas U3MEHUYUBOCThY.

Oo6opynoBanue: Mojaenu-anmnkanuun «MoHoruOpuaHOe cKpemuBaHuey, «HemomHoe nomuHMpoBaHuey», «Jlurubpumnoe
ckpeniuBanuey», «llepexkpéct xpomocoM», MUKPOCKOIN W MUKpompenapat «Jlpo3oduna» (Hopma, myTanuu (pOpMbI KPBUIbEB U
OKpacku Tena), repoapuii «I['opox moceBHOY.

JlabopaTopHbie U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas padora Ne 5. «M3yueHue pe3ynbTaToB MOHOTMOPUAHOTO M IUTMOPHUIHOTO CKPELIMBAHUS Y APO30(HIIbI Ha
TFOTOBBIX MHUKpOMpenaparaxj».

Jlabopatopuass pabora Ne 6. «M3yuenume MoaM(PUKAIMOHHONW HN3MEHUMBOCTH, TOCTPOCHHE BApHAIMOHHOTO psija U
BapUALlMOHHOU KPUBON».

JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpEapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTMH.

Cenekuusi Kak Hayka M MpOIECC. 3apoKICHHUE CeleKuu W aomectukanusa. Yuenue H. M. BaBwiioBa o ueHtpax
POUCXOXKJEHUS U MHOrooOpasusi KyJbTYypHBIX pacTeHui. LIeHTpbl MpOMCXOXKIEHUs IOMAIHUX >KUBOTHBIX. COpT, mopoja,
HITaMM.

CoBpeMeHHbIE METOJbI CENeKIMUA. MacCOBBI U MHIWBUAYATbHBIA OTOOPHI B CEJIEKIIMU PACTEHUN W KUBOTHBIX. OIeHKA
AKCcTephepa. BIM3KOPOACTBEHHOE CKpeluBaHue — MHOpUAUHT. Yuctas nuHus. CKpenmBaHUe YUCTHIX JUHUN. ['eTepo3uc, uim



rubpuaHas cuia. HepojacrBeHHoe ckpeniuBaHue — ayTopuauHr. OtnanéHHas rubpuausanus U e€ ycnexu. MckyccTBeHHbIN
MyTareHe3 U MoJy4eHUe NOJUILIONI0B. JJOCTHKEHUS CENEKIIUU PACTEHUI, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorust kak oTpaciab Npou3BOACTBa. ['eHHas uHxkeHepus. Jtamnbl co3ganus pekomouHanTHoi JIHK u TpancreHHbIxX
oprann3MoB. Kiilerounas wmnxkeHepus. Kineroussle KynbTypbel. MHKPOKIOHANIBHOE pa3MHOXkeHUE pacteHnid. KiioHmposanwme
BBICOKOTIPOAYKTHUBHBIX CEIHCKOXO3IMCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHE U 3THYeckue mpodiembl. MO — reneruuecku
MOJU(DUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabnuipl U cxembl: kapTa «L{eHTpbl MPOMCXOXKACHUS U MHOrooOpasusi KyJbTYpHBIX pacTeHuity, «llopoasl momanrHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtmanéHHas rulOpuausauus», «Paborel akagemuxka M. @. HBaHoBay,
«Jlomunnounus», «O0bekThl OMOTEXHOJMOTUMY, «KieTouHble KyJbTYphl M KIOHUpOBaHHE», «KOHCTpyupoBaHue U mepeHocC
TE€HOB, XPOMOCOM.

O6opynoBanue: MyJSDKA IUJIOJIOB UM KOPHEIUIONOB JUKUX (OpPM M KyJIbTYPHBIX COPTOB pacTeHUM, repOapwuii
«CeNbCKOXO035IMCTBECHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOAbI M JOCTHKEHHSI CEJEKIIMUM PACTEHUW U JKUBOTHBIX (HAa CEJNEKIMOHHYIO CTaHIIMIO,
MJIEMEHHYIO (hepMy, COPTOUCTIHITATEIHHBIA YYaCTOK, B TETUIMYHOE XO3SIMCTBO, JTJAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO

LIEHTPA)».



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOT M HA BA3OBOM YPOBHE CPE/IHEI'O
OBIIEI'O OBPA3OBAHUNA

CornacHo ®I'OC COO, ycraHaBnumBalTCs TpeOOBaHUSA K pe3yjibTaTaM OCBOCHHS OOYYaIOUIUMUCS MPOTpaMM CPEIHETro
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B crpykrype JHMYHOCTHBIX PE3YJbTAaTOB OCBOECHHUs IipeaMera «bHOJIOrus» BBIAEIEHBI CIEAYIOIIUE COCTAaBISIOLINE:
OCO3HAaHHE O0YYAIOIIMMUCS POCCUUCKON IpakIaHCKOW MACHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO, HAIMYUE MOTHBALMM K OOYYEHHUIO OMOJIOTHH, IICJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHUI
JUYHOCTH HA OCHOBE KJIIOUEBBIX ILIEHHOCTEH M HCTOPUUECKUX TPAIULIMI Pa3BUTHUS OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJACTBOBATHCSA B CBOCH NEATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMU
CUCTEME OHMOJIOTUYECKOTO 00pa30BaHMs, HAIMYUE IKOJIOTHYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS mpenmeTa «buosorus» gocTUTraroTCsl B €IUHCTBE Y4€OHOM W BOCHUTATEIbHOU
HNEATEIBHOCTH B COOTBETCTBUUA C TPAAULUMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMH B OOIIECTBE MpaBUJIaMU M HOPMAaMHU TOBEICHUS W CIOCOOCTBYIOT MpoIeccam
CaMOIO3HAHUS, CAMOBOCIIUTAHUSA W CaMOPA3BUTHUS, PA3BUTHUS BHYTPEHHEM MO3ULMU JUYHOCTH, NMATPUOTHU3MA, YBAXKEHUS K
3aKOHY M TIPABOIMOPSIKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJEHHIO, B3aUMHOTO YBa)XXKCHHUs, OEPEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HACJIEAWIO U TPAAULIMAM MHOTOHALIMOHAIIBHOTO Hapoaa Poccuiickon denepanun, npupoae U OKPYk arollen cpee.

JImaHOCTHBIE pe3ynbTaThl OCBOCHUSA y4eOHOro mpeamera «buosorusy TOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
0Oy4Jaronuxcsi pPyKoOBOJICTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTHU, CUCTEMOW IEHHOCTHBIX OpPHEHTAIUH,
MO3UTUBHBIX BHYTPEHHHUX YOEXIIEHUM, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIECTBA, paclIMpeHue
YKU3HEHHOT'O OMbITA U OIbITA JEATEIIBHOCTH B IIPOLIECCE PEaIU3allii OCHOBHBIX HANIPABJIECHUW BOCIIUTATEIbHON IEATEIbHOCTH, B
TOM YUCJIE B YACTHU:

1) rpa:knaHcKoOro BOCIIUTAHMSA:



c(hOpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMH OOYyYalol[erocs Kak aKTHBHOTO M OTBETCTBEHHOTO UJEHA POCCUHCKOTO
00IIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH NPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUHU Y4EeOHBIX U
MMO3HABATEJIbHBIX 3a]1a4, BBITTOJTHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH ONPEEATh COOCTBEHHYIO MTO3UIINIO 110 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

yMEHUE YYUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOT'O B3aMMOJICUCTBHS JIIOJIEH C pa3sHbIMU
yOeXKIEHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBINMOJIHEHUS yUE€OHBIX, TO3HABATEIBHBIX U HUCCIIEIOBATEIHCKUX
3a/1a4, YBOKUTEJIIBHOTO OTHOIIICHUS] K MHEHHIO OIIMOHEHTOB MPU 00CYKICHUU CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPIKaHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPakKIaHCKOW HIEHTUYHOCTU, MATPUOTHU3MA, YBAKEHHMS K CBOEMY HApOJy, UyBCTBa
OTBETCTBEHHOCTU miepes; PoauHoOM, ropAaocTu 3a CBOM Kpail, CBOWO PoauHy, CBOM A3bIK M KYJIbTYpYy, IPOLIJIOE M HACTOSAILEE
MHOTOHAllMOHAaJIbHOIr0 Hapoaa Poccnu;

LIECHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIECIHUIO U MaMSATHUKAM MPUPOJbI, JOCTHKEHUSIM Poccuu B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CITOCOOHOCTh OIICHWBATh BKJIQJ POCCHUMCKUX YYEHBIX B CTAHOBJIICHHME W pa3BUTHE OWMOJOTHM, TOHUMAHUSI 3HAYCHUS
OMOJIOTHU B MTO3HAHUHU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uzeitHas yoexaEHHOCTh, TOTOBHOCTD K CIY>KE€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0Yy;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYAlIMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOpPaIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH,;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSM, CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEU
CEMENHOM )KM3HU B COOTBETCTBUU C TpaaulMsIMU HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIECHUE K MHPY, BKJIIOYAs SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUECTBA, CIOPTa, TPYyAa,
OOIIIECTBEHHBIX OTHOIIICHMI;

MMOHUMAaHHUE YMOLIMOHAJILHOTO BO3JEHCTBUS )KUBOW TPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BUAaX UCKYCCTBA, CTPEMIICHHE MPOSABIISATh KAU€CTBA TBOPUYECKOW JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS K SMOLMOHAJIBLHOIO 0JIarONMOJIyYns:

MOHMMAaHUE W peau3alus 30pOBOro W 0e30macHOTo o0pa3a >KM3HMU (3J0pOBO€ MUTAHHUE, COOJIIOJCHUE TMTHEHUYECKUX
NpaBuiI U HOpPM, COaJaHCUPOBAHHBIA PEKUM 3aHATHH W OTIbIXa, pEryjspHas (Qu3nuecKkas aKTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U MICUXHUECKOMY 3/10POBBIO;

MOHUMAaHUE IEHHOCTH MPaBWJI UHIUBUAYAJILHOTO M KOJUIEKTUBHOTO O€30MAaCHOTO MOBEACHUS B CUTYAIUSX, YTPOXKAIOIIUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAHUE MOCIEICTBUI U HEMPUSATHS BPEAHBIX TPUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KYpEHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HaHUE [IEHHOCTU MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTh K aKTUBHOU NIEATEITLHOCTH TEXHOJIOTHUYECKOW M COIMAIbHOW HAIMpaBJICHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,
MJIAHUPOBATH U CAMOCTOSITEIHLHO BBITIOJIHITH TAKYIO ACSITENbHOCTD;

UHTEpeC K pa3iaudHbiM cdepaM NpodhecCHOHAIBHOW NESITEIbHOCTH, YMEHUE COBEpIIATh OCO3HAHHBIN BHIOOp Oymyliein
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIJIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 1[EJIECO00pa3HOE OTHOIICHHUE K MPUPOJI€ KaK UCTOUHUKY >KU3HU Ha 3eMJie, OCHOBE €€ CYyIlleCTBOBAHMUS;

MOBBIIIEHHUE YPOBHS IKOJIOTMYECKON KYJIbTYphl: MPUOOPETEHUE OIbITAa TUIAHUPOBAHUS MMOCTYIKOB U OLEHKH X BO3MOKHBIX
ITOCJEACTBUN JIJIS1 OKPYKAIOILEH CPEIbI;

OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJOTHUYEeCKUX Mpo0IeM U MyTel UX peleHus;



CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpETaeMble MPU U3YYCHUHU OHMOJOTMM 3HAHWA W YMEHHUSA MpPH pEHIeHHH MpoOljeM,
CBS3aHHBIX C pAIMOHAIBHBIM MPHUPOONOIL30BAHUEM (COONIIOJICHUE TMPaBWJI TOBEJICHUS B TMPUPOJE, HAIMPABICHHBIX Ha
COXpaHEHUE PABHOBECHS B DKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCIIIMX Bpel OKPYKAIOUIEH NPUPOJHOM Cpele, yMEHHE IPOTHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILATH UX;

HaJU4Hhe pa3BUTOrO HSKOJIOTMYECKOTO MBbIIUIEHUS, 3KOJOTMYECKON KYJIbTYpbl, OMNBITA JEATEIBHOCTH 3KOJOTHMYECKOU
HaIlpaBJICHHOCTH, YMEHHUSA PYKOBOJICTBOBATHCS MMM B II03HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLMAIbHOW IPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH IKOJIOIMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMSL:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHOM
MPAKTUKH, OCHOBAHHOI'O Ha IMAJIOre KYJbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYPhl KaK CPEACTBa B3aUMOJECHUCTBUS MEXKIY JIIOAbMU U MO3HAHUSA
MUpa;

MOHUMAaHUE creunUKU OMOJOTUY KaK HayKU, OCO3HAHUS €€ poju B ((OPMUPOBAHUH PALIMOHATBHOTO HAYYHOTO MBIIIJICHUS,
CO3JJaHUU LIEJIOCTHOTO MPEJICTABICHUS 00 OKpYXaloleM MHpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U OOIECTBA, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEeIIeHUH MPOOJIeM COXpaHEHUs PUPOJHOTO PaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OHMOJIOTHUM Ui COBPEMEHHOW LMBHIM3ALMU: OOECIEeUeHUs: HOBOTO YpPOBHS Pa3BUTHUS
MEJUIMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTUH, CIMIOCOOHBIX PEIIaTh PECYpPCHBbIE MPOOJIEMBbI pa3BUTHUSL UEJIOBEYECTBA,
MOMCKa IyTeH BBIXOJIA W3 TJOOAIBHBIX JKOJIOTMUECKUX MpoOsieM M oOecleyeHus: Mepexoja K YCTOMYMBOMY pa3BUTHIO,
palMOHAIIbHOMY MCIOJIb30BaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTH B MOJTYYEHUH OMOJIOIMUECKUX 3HAHUN B LIEJSAX MOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, KaK COCTaBHOM YacTu (DYyHKIIMOHAILHON TPAMOTHOCTH 00yJaronuxcs, GopMupyeMoii pu N3y4eHU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB TIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOIb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpPA M MPOUCXOMASIIUX B HEM HM3MEHEHUH, yMEHUE
7enaTth 00OCHOBAaHHBIE 3aKIIOUYEHHS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIUXCSA JAHHBIX C LEIbI0 MOJIYYEHHS JTOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl PELICHHUs NPOOJEM B peajbHBIX JKU3HEHHBIX
CUTyalusX;

OCO3HaHUE LIEHHOCTU HAyYHOU JeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTh IPOEKTHYIO U UCCIIEI0BATENBCKYIO EATENbHOCTh
WHJVBUyaJIbHO U B TPYIIIIE;

TOTOBHOCTB ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUIA
110 OMOJIOTUU B COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble pe3yJbTaThl OCBOEHUSA yueOHOTo mpenmera «buonorus» BKIIOYAIOT: 3HAYMMBIE NI (POPMUPOBAHUS
MHUPOBO33PEHHUST 00yUaAIONINXCA MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHBIE) O0IeHAYYHbIC TOHSATHS, OTPaXAIOIINe ETOCTHOCTh
HAay9YHOW KapTUHBI MHUpa W CHENU(UKYy METOJOB IMO3HAHUS, HCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS,
SIBIIEHUE, TPOIIECC, CUCTEMA, HAYUHBIN (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIe0BaHne, HAOIIOICHHE,
U3MEpPEeHHUE, OKCIePUMEHT W JPYruX), YHHUBEpCAJIbHbIE Y4YeOHbIE JeHCTBUA (ITO3HABATENIbHBIE, KOMMYHHUKAaTHUBHBIC,
peryJsTUBHBIE), oOecnieunBaroiye GopMupoBanre PyHKIIMOHAIIBHONW IPAMOTHOCTH U COIIMAIIBHON KOMITETEHIIMA 00YYaroInXCs,
CIIOCOOHOCTH O0YYAOIINXCS MCMOJIb30BaTh OCBOCHHBIE MEXIAUCIMILTMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS W YHHUBEPCAIbHBIC
y4eOHbIE IeCTBUS B TO3HABATENILHON U COLIMAIBHON MPAKTHKE.

MeranpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MIPOTPAMMBbI CPETHETO OOITIET0 00pa30BaHUs JOJDKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMHM Y4€OHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6a30BbIe JJOrnuecKune AeicTBUS:

CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIU3UPOBAThH MPOOIIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;

MCTIONb30BaTh MPH OCBOSHUM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIn3a, CHHTE3a, CPAaBHEHUS, Ki1accu(UKaImm,
0000111eHNsT), PACKPBIBATh CMBICT OMOJOTUYECKUX TOHATHHA (BBIACNIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATH CBSI3U C
JIPYTUMU TIOHITHSIMU);

ONpeNeNsaTh UeIu NeTeIbHOCTH, 3a7aBas napaMeTpbl U KPUTEPUU UX TIOCTHKEHUS, COOTHOCUTD PE3YbTaThl AESTEIIbHOCTU
C TIOCTABJICHHBIMU LIEJSIMU;



HCITOJTH30BaTh OMOJIOTMYECKUE TTOHATHUS TSI O0BsICHEHUS (DAKTOB U SBJICHUN KUBOW TTPUPO/IHI;

CTPOHUTH JIOTMUECKHE pACCYXXJCHHS (MHIYKTHBHBIC, JEIyKTUBHBIC, 110 AaHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH H
IIPOTUBOPEUMS B paCCMaTPHUBAEMBIX SIBJICHUAX, (DOPMYIHMPOBATH BHIBOJIBI M 3aKIFOUCHUS,

MPUMEHSTh CXEMHO-MOJICNIbHbIC CPEICTBA MJi NPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B H3y4aeMbIX
OMOJIOTHYECKUX 00BEKTAX, 4 TAK)KE MPOTUBOPEUUI PA3HOTO POJIa, BBISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbIiBaTh IJIaH PEIICHUS TPOOJIEMbI C YUETOM aHAIN3a UMEIOIIUXCSl MAaTEPUATIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM, OLICHUBATh PUCKH IMOCIIEICTBUM
JIEATSIILHOCTH;

KOOPAUHUPOBATH U BBINOJIHATH pa0OTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbBI€e HCCIEI0BaATEIbCKHE JeHCTBHS:

BJIQJIETh HAaBBIKAMH Y4EOHO-HCCIEAOBATEILCKOM M TMPOEKTHOW ACATEIbHOCTH, HaBBIKAMHU pa3pelICHUS IpoOiieM,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY ITOMCKY METOJIOB PEIICHHS MTPAKTHYECKUX 3a7a4, TPUMEHECHHUIO Pa3IMUHBIX
METOJIOB ITO3HAHMUS;

HCTIOJB30BaTh PA3JIUYHBIC BUJIbI JCSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEpIpEeTalny, MPeoOpa3oBaHUIO U
MIPUMEHECHUIO B YUEOHBIX CUTYAITUSAX, B TOM YHCIIC TIPU CO3aHUU YUCOHBIX U COITMATIbHBIX MPOSKTOB,;

(dbopMHpPOBATH HAYYHBIN THI MBIIJICHUS, BIa/IETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATHUSIMHA U METOJAMHU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOMN ACATEILHOCTH U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3UPOBaATh 3ajJlayy, BBIJBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOIUTh
apTyYMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEP KICHUM, 3a71aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHaJIM3UPOBaTh TMOJYYEHHbIE B XOJE€ PEHICHUs 3aJauyd pe3yJibTaTbl, KPUTUYECKH OIICHUBATh MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTRIIATH 1eJICHANPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOOB JACHCTBUS B MTPOGHECCHOHAIBHYIO CPEIY;

YMETh IEPEHOCHUTH 3HAHUS B TTO3HABATEIIBHYIO U MTPAKTUUYECKYIO 00JIACTH KU3HENCITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BBIIBUTATh HOBBIE HMJIEU, MpeAjaratb OpUrMHaIbHBIC MOAXOAbI U PEUICHUS, CTABUTHh MPOOJIEMBI U 3aJa4H, TOMYCKAIOIINe
aNbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ nunpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMaIK (TEKCTE y4eOHOro MocoOus, HayqHO-MOMYJISIPHON JIUTEpaType,
OMOJIOTHYECKUX CJIOBapsAX M CIpPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHamu3upoBaTh HHGPOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHIECKH OIEHUBATh €€ TOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTD;

(opMyIUpOBaTh 3ampochl W MPUMEHSTHh Pa3IUYHbIE METOJbl NPU IOUCKE M OTOOpE OMONOrMuYecKod HH(pOopMaIu,
HEOOXOMMOM I BBIIOJTHEHUS Y4eOHBIX 3a/1a4;

MpHOOpETaTh OIBIT HWCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJIBTYPY
aKTUBHOTO HMCTIOIH30BAHMSI PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (GOpMY TMpelcTaBieHus Ouojioruueckor uHbopMauu (cxembl, Tpadukw,
auarpammbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIOJIb30BaTh HAYyUHBIN SI3bIK B KAUECTBE CPEACTBA MpHU paboTe ¢ OMOIOrHuecKoi nHpopMalue: MPUMEHITh XUMUYECKUE,
¢u3nueckue © MaTeMaTHYeCKMe 3HAKM M CHUMBOJBL, (QopMynbl, a0OpeBHaTypy, HOMEHKJIATypy, MCHOJIb30BaTh U
npeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAIHOCTH;

BJIa/IeTh HaBbIKaMU paclo3HaBaHUs U 3alIUThl UH(pOpMaLy, HHPOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMA KOMMYHUMKATHBHBIMHU AeHCTBUSIMM:

1) oOmenne:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCeX Cdepax >KU3HH, aKTUBHO yYacTBOBATh B TUAJOTE WM TUCKYCCHH IO CYIIECTBY
o0cyxaemMoi TeMbl (yMEHUE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBATh CYKJICHUSI OTHOCUTENBHO BBIMOJHEHUS MpEsiaraeéMoi 3a1auu,
YUUTBHIBATh MHTEPECHI U COTTIACOBAHHOCTH MO3UIIMNA APYTUX YYACTHUKOB JUAJIOTA WIH TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CPECTBA OOIICHMSI, TOHUMATh 3HAUEHHUE COL[MAIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS
KOH(MJIUKTHBIX CUTYallul, YMETh CMSIT4aTh KOH(IUKTHI U BECTU MEPETOBOPHL;

BJIQJETh Pa3IUYHBIMU CHOCOOaMU OOIIEHUS M B3aUMOJICUCTBHS, MOHUMATh HAMEPEHMs IPYruX JIOAEH, MpOSIBIATH
YBXXUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (HOpMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.



2) coBMeCTHAS 1eITeJIbHOCTD:

NOHUMAaTh W HCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM W HWHIMBHAYaJIbHOW pabOThl MPU PEHICHHUH OHOJOTUYECKOMN
po06sieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS TPYIIIOBBIX (HOPM B3aUMOJIECHCTBUS NP PEIICHUH Y4eOHOH 3a1a4H;

BBIOMPATh TEMATUKYy W METOJbI COBMECTHBIX NEUCTBHMA C y4E€TOM OOIIMX MHTEPECOB W BO3MOXKHOCTEH KaKIOTO UJIeHA
KOJIJIEKTHUBA;

NPUHUMATH 1EIW COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHUPOBATH JECUCTBHUS MO €€ JOCTHKECHUIO:
COCTAaBJISITH IJIaH JEHCTBUMN, pacpeesTh POIU ¢ Y4ETOM MHEHUM YYaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM paOOThI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa U KAXKJOTO YYaCTHUKA KOMAH bl B OOIIUI pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

MpeIIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C TTO3UIIMA HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIMYHBIX CUTYyaIUAX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE,
OBITh MHUIIUATUBHBIM.

OBJiageHNe YHUBEPCAJIbLHBIMU PeryJIsiTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanus:

HCIIOJB30BaTh OMOJIOTUYECKUE 3HAHUS TSI BBISIBIICHUS TIPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YUEOHBIX CUTYAIUsIX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IIEJIEBBIC W CMBICIOBBIE YCTAHOBKHM B CBOUX JCHCTBHUSX M TMOCTYNKaX IO
OTHOILIEHMIO K JKMBOHN IIPUPOJE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATENBHYIO JEATEIBbHOCTh, BBISBISATH MPOOJEMBI, CTaBUTh U (HOpMYyIHUpPOBATH
CcOOCTBEHHBIC 3a/1a4M B 00pa30BaTEILHOMN ACATEILHOCTH U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSTENIbHO COCTABJIATH IUIaH PEHICHUs] MPOOIeMbl ¢ YUETOM UMEIOIIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHIM;

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

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO MIMPOKON IPYAUITMN B PA3HBIX 00JIACTAX 3HAHWM, MMOCTOSIHHO TOBHIIIATH
CBO 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.



2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYaI[UsIM, BHOCUTh KOPPEKTUBBI B ICSITEIIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BJIa/ICTh HABbIKAMM TI03HABATEIHLHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUI U MBICIHUTEIIBHBIX MPOIECCOB, UX
PE3yNhTATOB U OCHOBAHWM, UCTIOJIB30BATh MPUEMBI PeIICKCHUH TSI OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKCHUIO;

MIPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX TIPH aHAJIM3€E PE3yIbTaTOB JCITCIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

PUHUMATH ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAJIM3€E PE3yIbTaTOB JICITCIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONITHOKH;

Pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs mporpaMMbl COO mo 6uonoruu Ha 0a30BOM YPOBHE BKIIIOUAIOT CrieU(pUYECKUE s
yueOHOro mnpeamera «buonorus» HaydHble 3HAHUS, YMEHHUS M CHOCOOBI JCHCTBMH IO OCBOEHUIO, HMHTEpIpETAluu U
npeoOpa30BaHUI0 3HAHUMW, BUJIbI IESITEIILHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX
CUTyallusiX, a TaKXKE B pPEalbHBIX JKU3HEHHBIX CUTyallUsX, CBA3AHHBIX ¢ Ouojorueil. B mporpamme npeaMeTHble pe3ysbTaThl
MPEeJICTaBJICHbI M0 TOAaM 00yUYeHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npenmMera «buosnorusy ¢ 10 knacce NOIKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTDH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJ€ POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOIOTHH, (DYHKIIMOHATLHOM IPaMOTHOCTH YeJIOBeKa JIJIsl peLIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh COACpXKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHATUMN: KU3Hb, KJIETKA, OPraHu3M, MeTaboau3M (0OMeH
BEUIECTB U  MpEBpaAlIEHUE HHEPruu), TOMEOocTa3 (CaMOperyisiusi), YpOBHEBas OpraHU3alMs JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHUE;



YMEHHUE W3JIaraTh OMOJIOTHYECKHE TEOPHH (KJICTOUHAS, XPOMOCOMHAs, MyTallMOHHAs, IICHTPAIbHAS JIOTMa MOJICKYJIIPHOMN
ouosiorun), 3akousl (I. Menaens, T. Moprana, H. . BaBuioBa) u ydeHus (0 IleHTpaX MHOrooOpa3usi M IMPOUCXOXKJICHHS
KyJIbTYpHBIX pacTeHuil H. M. BaBuioBa), onpenensite rpaHuilbl UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOJaMU HAYYHOTO TMO3HAHWUS B OWOJIOTHH: HAOIIOJCHUE W OMUCAHWE JKUBBIX CHCTEM, IPOIECCOB H
SIBJICHWM, OpTaHW3alWsl W TPOBEICHHE OMOJOTHYECKOTO AKCIICPUMEHTA, BBIIBIDKCHHE THIIOTE3bI, BBHISIBICHHUE 3aBHCHMOCTU
MEXIy HCCICAYEMBIMU BEJIMYMHAMH, OOBSICHCHHE IMOTYYCHHBIX PE3yJbTAaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHITHH, TEOPHHA U
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

yYMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U 3YKAPUOT, OJJHOKIECTOUYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHA BEIIECTB M MPEBPAIICHHS dHEPTHH B KIIETKE, (DOTOCHMHTE3a, MIIACTUYECKOTO U
DHEPTreTUYECKOT0 OOMEHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPCHHS, Pa3MHOXEHUS, WHAWNBUAYAIHLHOTO Pa3BUTHUS
opraHu3Ma (OHTOT€HE3);

yMEHUE TPUMEHSATHh TOJYYCHHBbIC 3HAHUS JUIsI OOBSICHEHHS OHOJIOTMYECKHMX MPOLECCOB W SBJICHHUM, IS TPUHITHS
MPAKTUYECKUX PEIICHUHA B TOBCEJHEBHOM JKH3HU C II€JIbI0 oOecreyeHus: 0e30MacHOCTH CBOETO 3JI0POBbS M 370POBBS
OKPYXXAIOIIUX JIFOJCH, COONIONCHWsI HOPM TPAaMOTHOTO TIOBEICHHUS B OKpYKalolmled NPHUPOJAHOW Cpene, IMOHUMaHUE
HEOOXOJAMMOCTH  HCIIOJIb30BAaHUS  JIOCTHIKCHUH  COBPEMEHHOW OWONOTMM W OWOTEXHOJNOTWHA IS PaIlMOHAIBHOTO
MIPUPOIOTIOTIH30BAHMS;

YMEHHUE peliaTh dJIEMEHTAPHbIC TEHETUIECKUE 3a/1a41 Ha MOHO- M IMTHOPUTHOE CKPEIINBAHUE, CIISTIICHHOE HAaCIe0OBaHHE,
COCTaBJISITh CXEMBI MOHOTHOPHUTHOTO CKPEIIMBAHUS TSl IPECKa3aHusl HACICA0BAHMS MPU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBIMOJHATH Ja00paTOPHBIE U MpaKTHUYeCKue paboThl, COOJI0IAaTh MpaBUiia Ipu padoTe ¢ yueOHbIM U JIa0OPaTOPHBIM
000opy10BaHUEM;

YMEHUE KPUTUYECKH OIICHWBATh M HWHTEPIPETUPOBATh HHAPOPMAIHMIO OMOJOTUYECKOTO COJEPKAHUS, BKIIIOYAIOIILYIO
MICEB/IOHAYYHbIC 3HAHUSI W3 PA3JIUYHBIX HCTOYHUKOB (CpPEACTBA MAaccOBOW WHMOpMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepHalibl),
ATUYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTMH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIE IMHUCbMEHHBbIE M YCTHBIE COOOUIEHUs, 00001as OUONOrMYecKyr0 HHPOPMALMIO U3
HECKOJbKHX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh TOHATUIHBIN ammapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHme pa3jesioB U TeM ungposbie
Ne ni/m P Konrtpoubnbsie IIpakTnueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThl
pecypchl
bubmuorexa [JOK
buonorus kak Hayka 2 0.5
YK https://m.edsoo.ru/7f41¢292
JKuBbl€ CUCTEMBI M X OpraHu3anus 1 bubmmorexa LIOK
P t https://m.edsoo.ru/7f41c292
XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 bubmuorexa [JOK




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

JKusHenesaTelIbHOCTh KIIETKH 6 buGnnorexa LIOK
A https://m.edsoo.ru/7f41¢292
PazmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE 5 | bubnunoreka [HOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
HaciencTtBeHHOCTS M N3MEHUYMBOCTD 2 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Pe3epBHOE Bpems 1 bubnmorexa LOK
P P https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4
INOYPOYHOE IINIAHUPOBAHMUE
10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
aTa nudpoBbie
Nen/m Tema ypoka Kontpoabusie IIpakTuueckue A p
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
but6mmoreka [IOK
b 1 04.09
HOTIOTIUL B CHETEME HayK https:/m.edso0.ru/863¢6122




https://m.edsoo.ru/863e632a

Meto/1bl TO3HAHUS JKUBOU PUPOIBI.
[TpakTuyeckas padora Ne |

bu6nmoreka [IOK

2 «Mcnonp30BaHue pa3IMYHBIX METOJIOB IIPU 0.5 11.09 https://m.edsoo0.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORBY
3 buonornueckue cucTemsl, MPOLIECCH U UX 18.09 bubnnorexa [JOK
H3Yy4YECHHE https://m.edsoo.ru/863e6564
4 XuMHYECKUM cocTaB KiIeTkH. Bonma u 26.09 bubnunoreka LIOK
MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
Bu6moteka [JOK
5 benku. CoctaB u cTpoeHue 06eaKoB 02.10 https://m.edsogru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «I/I3yquI/IeI:<aTanI/ITI/II:Iec(iz)I‘/'I aIE[I/?BOHOCJ’:H 0.5 09.10 bubmorexa HOK
(DePMEHTOB (Ha MPUMEpE AMHIA3H! HIH https://m.edsoo.ru/863e6b72
KaTasas3bl)»
bubmmnoreka HOK
! YrieBozEL. Jirm et 16.10 https://m.edsofru/863e6870
bubnmnorexa [JOK
8 Hyxneunosbie kucinorsl. AT® 23.10 https://m.edsogru/863e6d50
9 Hcropust 1 METObI U3YUEHHUS KIIETKU. 06.11 bu6muoreka [JOK
Knerounas Teopus https://m.edso0o.ru/863e6e88
10 Knetka kak 1ienoctHas *uBasi cuctrema 13.11
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlabopaTtopHas padota Ne 2 «3yuenue bubnunoreka LIOK
11 CTPOCHUS KJIETOK PACTEHHM, 5)KUBOTHBIX, 0.5 20.11 https://m.edsoo.ru/863e6ft0

rpu0OOB 1 OaKTEepUi 1O MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux

https://m.edsoo.ru/863e716¢




OIIMCaHHC»

bu6nmoreka [IOK
12 06 3] 27.11
MICH BELIECTB HITH META00THIM https://m.edsoo.ru/863e766¢
bu6nmoreka [IOK
1 () . X 04.12
3 OTOCHHTES. ACMOCHHTE3 https://m.edsoo.ru/863e7¢98
bubnuorexa [IOK
14 7| 11.12
JHepreTHiccKuid 0omen https://m.edsoo.ru/863¢e7aae
JKuzHeHHbIN LUK KIeTKu. [leneHue
KJIeTku. Muto3. Jlaboparopnas padota No
15 3 «Habmronenne MuTO3a B KJIeTKaX 0.5 18.12 bubmorexa LOK
A ' ' https://m.edsoo.ru/863e7dc4
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunres 6enka. Peakuust MaTpuyHOTO 95 15 bu6nunorexa LIOK
CHUHTE3a ' https://m.edsoo.ru/863e796e
bu6nunorexa LIOK
17 T —
PaHCILAIHA OnocunTes Gerka https://m.edsoo.ru/863e796e
bu6nmorexa LIOK
1 H —
8 CIUICTOUHBIC (JOPMBI AH3HH — BUPYCHI https://m.edsoo.ru/863e7540
bubnunorexa LIOK
19 @OopMBI pa3sMHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubnunorexa LIOK
20 Meti
cenos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJIOBBIX
kietok. OmrogorBopenue. Jlaboparopuas
bubnunoreka LIOK
21 paborta Ne 4 «M3yuenue cTpoeHHs 0.5

MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»»

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




bubnunoreka LIOK

22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB hitps://m.cdsoo.ru/86368436

T ['eHeTnka — Hayka 0 HACJIEACTBEHHOCTH U bubnmnoreka HOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS

24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa HOK

https://m.eds00.ru/863e¢8878
CKpEIIMBaHNE

)5 JlurubpunHoe ckpermuBanue. 3aKoH bubmmoreka [JOK
HE3aBUCUMOI'0 HACIIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HAC/IeI0BaHHE MTPU3HAKOB.

Jlaboparopuas padota Ne 5 «M3yuenue

26 PE3yNbTaTOB MOHOTUOPUTHOTO U 0.5 bubmuoreka [IOK
JUTUOPUIHOTO CKPEIUBAaHUS Y https://m.edsoo.ru/863e8c60
Ipo30¢UIIbl HAa TOTOBBIX
MHUKpOIIpenapaTax»

7 I'enetnka mona. Hacnenosanue bubmmoteka IIOK
IPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
NsmenunBocts. HenacnencrsenHas
M3MEHYNBOCTH. JIabopaTtopHas padota Ne

)3 6. N3yuenne MmoauuKamoHHON 0.5 bubnuotexa [JOK
U3MEHYMBOCTHU, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO psifa U BApUALIMOHHON
KpUBOW»

HacnencreenHas n3MEHYUBOCTE.

29 JlabopaTtopHas padota Ne 7. «AHanu3 0.5 bu6muoreka [IOK
MyTalui y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

30 I'eneTnka uenoBeka but6mmoreka [IOK




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

PezepHblil ypok. O6001eHue o reme

31 «HacneacTBeHHOCTh ¥ UBMEHYHUBOCTh 1
OpraHUu3MOB»
bubmuoreka [{OK
32 (Cenexum Kax Hayka u mpouece ! https://m.edsof)_.lru/863e9214
3 MeToapl U JOCTHKEHHUS CENCKIINU | bubnuoreka [{OK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214
34 buorexHonorus kak orpacib 1 bubmmoreka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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