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AHHOmMayusa K paboueli npozcpamme

y4ueOHoro mpeamera ««broaorus»
buonorus sBusercs oqHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro OOLIEro

oOpa3oBaHHs, TaK Kak oOOecleunBaeT BO3MOXHOCTh W3YUYEHUS JIUCIHUIUIAH
CCTCCTBEHHO-HAYYHOW HANpPAaBICHHOCTH . I[IOCKOJIBKY JIOTHYECKOE MBIIUICHHE,
dbopmupyeMoe MPU U3YICHUH 00YUJAIOIUMHKCS MOHATHHHBIX OCHOB T€OMETPHH, IPU
JIOKA3aTeIbCTBE TEOPEM U IMOCTPOCHUM IIETIOYKH JIOTHYECKUX YTBEPKIACHUN TIPH
pEIICHNM TEOMETPUUYCCKUX 3a7ad, YMCHHE BBIIBUTATh W OIMPOBEpPraTh THUIIOTE3bI
HETOCPEJCTBEHHO MUCIIOJIB3YIOTCS TIPH PEIICHUH 3a7a9 €CTECTBEHHO-HAYYHOTO IHKJIA,
B YACTHOCTH (PM3UUYECKUX 3a]1a4.

[Iporpamma mo Ouosorum JaéT MpeaCTaBICHUE O MENsIX, 00 O0Iel cTpaTeruu
oOyueHHs, BOCIIUTAaHHUS U Pa3BUTHS 00YUYaIOIIUXCS Cpe/ICTBaMU YU4eOHOTO IpeaMeTa
«buonorus», onpeaenser o6s3aTeILHOE MPEAMETHOE COJIEPKAHKE, €r0 CTPYKTYPY,
pacmpeneiieHue IO pas3AeliaM W TeMaM, PEKOMEHIYEMYIO IOCIIEeIOBATEILHOCTD
M3yUYCHHS Y4eOHOTO Marepualia ¢ y4€TOM MEXKMPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTMKM OOpa30BaTeIbLHOTO Ipollecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jarommxcs.

B nporpamme 1o OMOSIOTHH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TIJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYeHUs B
(GhopMUPOBAHUHM OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIIBLHOU ACATEILHOCTH/YUSOHBIX
JEUCTBUN 00YyYarONTUXCsl IO OCBOCHUIO COJIEPIKAHUS OMOJIOTHYECKOTO 00pa30BaHus.

PabGouas mporpamma pazpaboTaHa METOJAUUYECKUM OOBbEAMHEHUEM y4YUTEIeH
€CTECTBEHHO-HAYYHOTO IIMKJIAa B COOTBETCTBHUU C TIOJOKEHHEM O pabdouux
IIpOrpaMMax U OTPEJIEISIeT OpraHU3aIMI0 00pa30BaATEIBHON ACATEIHHOCTU YUUTEISA
B IIIKOJIE 10 yueOHOMY TipenmeTty «buomorus.

Pabouast mporpamma ydeOHOTO TipenMeTa «bUONOTHS s1» SIBISETCS YacThIO
OOII COO onpenensromiei:

- COJIEpKaHUE;

- IUIAHUpYeMbIe  pe3yJbTaThl  (JUYHOCTHBIE, METANpPEAMETHBICE |
MIPEIMETHBIE);

- TeMaTUYECKOe IJIAHUPOBAHHUE C YUETOM pabodeil mporpaMMbl BOCITUTAHUS
Y BO3MOXKHOCTBIO ncnoias3oBanus DOP/LIOP.

PaGouas nmporpamma o0Cy>KeHa U IPUHATA PEIICHUEM METOINYECKOTO
oObEeIMHEHUS M COTJIaCOBaHA 3aMECTHUTEJIEM JUPEKTOpamno  ydeOHO-
BocnuTateabHol padbote MBOY «I'umuazust Ne7».

Hara: 30.08.2023
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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mTporpamMmbl MO OUOJOTHMU TEOPETHYECKYI0 OCHOBY s
onpeneneHus: MOaX00B K (OPMUPOBAHUIO COJACPNKAHUS yueOHOTO MpeaMera
«buonorusn»  cocraBunu: KoHuentyaieHble nojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJeH, COACpKaHMs, pe3yldbTaToB OOy4YeHHUS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX 1IENISIX U
NPUHIHNINAX, XAPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHETO
oO1rero oopaszoBanus B Poccuiickoit denepaium, a Takxke MoJI0KeHUs 0 cerupuke
Ouonoruu, €€ 3HAYCHHWH B TIO3HAHWU OJKUBOM WPHUPOIBI U OOECIEeYCHUH
CYILIECTBOBAHMS YeJIOBeYECKOro obmiecTBa. COrIACHO HAa3BaHHBIM MOJIOXKEHUSIM,
OIpe/iesIeHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[TporpamMma o 6uosoruu 1aét NpeacTaBieHueE O LEesaX, 00 o0uiel crparerun
00yueHUs1, BOCIIUTAHUsI ¥ pa3BUTHs 00y4arolUXCsl CpEeACTBAaMHU YUEOHOT O ITpeIMeTa
«buonorusy, onpenenser 00s13aTeNBHOE MPEAMETHOE COJAEPKAHNUE, ETO0 CTPYKTYPY,
pacupenesneHue Mo pasfeliaM UM TeMaM, PEKOMEHAYEMYIO MOCIEI0BaTEIbHOCTD
M3Yy4YEeHUsl Y4EOHOro MaTepHralia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€M, JIOTMKM OOpa30BaTENBbHOIO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEN
00yJaroImxcs.

B nporpaMmMe no OMONIOTHH TaK)Ke YUUTHIBAIOTCA TpEOOBaHUSA K INIAHUPYEMBIM
JUYHOCTHBIM, METAaNpPEeIMETHbBIM M TPEAMETHBIM pe3ysibTaraM oOOy4YeHUs B
(opMupoBaHun OCHOBHBIX BHJIOB y4eOHO-TI03HaBATEJIbHOI
NEeSATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYArOMIMXCS IO OCBOCHHIO COJEPIKaHUS
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B nporpamme no 6uonioruu (10—11 kmaccel, 0a30BbId YPOBEHb) peaan30BaH
MPUHIUI MPEEMCTBEHHOCTH B M3y4YeHUM OHOJIOrMM, Onarojaps 4emMy B Hel
MPOCMAaTPUBAETCSI  HAIMPaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
(opMUpPOBaHHEM  €CTECTBEHHO-HAYyYHOTO MHUPOBO33pEHUS, LIEHHOCTHBIX
OpHEHTALU JIMYHOCTH, SKOJOTUYECKOIO MBIIIJIEHUS, IPEICTABIEHUN O 310pPOBOM
oOpasze KM3HU U OCEpPEKHBIM OTHOIIEHUEM K OKpYXKalolled MNpHUPOJHON cpene.
[TorTOMy Hapsxy ¢ M3ydeHHEM OOIeOMOIIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TMPOIECCOB B Mporpamme Mo OMOJOTUH yAEICHO BHUMAaHHE HCIOJIb30BAHUIO
ITOJIyYEHHBIX 3HAHUM B IMOBCEIHEBHOM >KM3HU ISl PELIEHUS MPUKIAIHBIX 33]1a4, B
TOM 4YHCle: NPO(QUIAKTUKMA HACJIEICTBEHHBIX 3a00JIeBaHUIl YelloBEeKa, MEIUKO-
TreHEeTUYECKOI0 KOHCYJIbTUPOBaHUS, 000CHOBAHHUS SKOJIOTHYECKHU LEJIECO00Pa3HOTO
MOBEAECHUS B OKPY’KAIOILIEH MPUPOJHOM Cpelie, aHAIN3A BIWSHUSA XO3IMCTBEHHOU
NEATENbHOCTH YEJIOBEKA HA COCTOSTHUE MPUPOJHBIX U MCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHnne BHUMaHUS K NPUKIATHOW HAMpPABIEHHOCTH Y4eOHOro IMpenmMera
«buoaorusy NpoIUKTOBaHO HEOOXOJUMOCTBIO 00ECTICUeHUS YCIOBUH IS pEIICHUS



OJTHOM M3 aKTyaJbHbBIX 3a/1a4 IIKOJIBHOIO OMOJIOTHYECKOro 00pa3oBaHMsl, KOTOpas
npenmnonaraer GopMupoBaHre y oOydaronuxcsi ClOCOOHOCTU aJanTUPOBATHCS K
U3MEHEHHUSIM TUHAMUYHO Pa3BUBAIOIIETOCA COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE CpenHEro oO0IIero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecneunBaeT (GOpPMHUpPOBAHUE Yy OOYYAIOIIMXCS MPEACTABICHHUN O
Hay4YHOU KapTUHE MUpaA, paclIupseT U 0000IaeT 3HaHUS O KUBOW MPUPOLE, €€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM WU JBOJIOLHM, CO3MAET
yCIOBUSI  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpuponbl, (HOPMHUPOBAHUS
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3/I0pOBOrO W Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], HEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OUOJIOTUSI UMEET TAKKe IS PEIIEHUsI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4 CpEeAHero  oOmiero  o0pa3oBaHus,  COLMAIA3ALUU
oOyuatomuxcs. M3yuenue 6uonoruu odecreynBaeT yciaoBHs Ui (OPMUPOBAHUSA
UHTEJUICKTYalbHbIX, KOMMYHHUKAlIMOHHBIX ¥  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpPhI, CIIOCOOCTBYET MHTErpallid OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YUYEOHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3zpaHHbIe MOJIOKEHUS O MpEAHA3HAUYEHUU YUEOHOro Ipeamera
«buosnorus» cocTaBWIM OCHOBY ISl OIpENEICHUs] MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMsI, MPEICTABIECHHOTO B IPOrpaMMe IO
Ouonoruu.

Ot6op coxmepkanus yueOHOTOo mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3MIMI KyJIbTypOCOOOPAa3HOro IMOAX0AAa, B COOTBETCTBUHU C
KOTOPBIM OOYyYaroluecs: JOJDKHbl OCBOMTH 3HAHHMS W YMEHHUS, 3HAuUMMble Ui
(dopMupoBaHus O0OIIEed KyJIbTYphl, OIpENESIONIMe aJeKBaTHOE IOBEJCHHE
YyeJjoBeKa B OKpY’Karolleld MPUPOJAHOU cpejie, BOCTpEOOBaHHbIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOW AesiTeabHOCTH. Oco00oe MECTO B ATOM cUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJICPKAHUs, KOTOPBIE CITy»aT OCHOBOU A (hOPMHUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBCHHO-HAyYHOM KapTHUHE MHpA U
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3aILUH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKkTypupOoBaHUE COAEpKaHUd Y4yeOHOro MaTepuana B Iporpamme Io
OMOJIOTHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HA4YEHHUs 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, 0 €€ YPOBHEBOW OpraHU3allu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEIYIOUINE COAEpKaTeNbHble MuHUU: «buonorus kak Hayka. Metozabl
HAy4yHOro To3HaHus», «KieTka kak Ouonorumdeckas cucrema», «OpraHusM Kak
ouonoruueckas cuctema», «Crucrema 1 MHOroodpasue OpraHu4ecKoro Mupay,
«OBOJIIOLUS KUBOU MTPUPOBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



[lens» m3yuenus ydeOHOTO mpeameTra «buosorus» Ha 06a30BOM ypOBHE —
OBJIaJicHHe  OOyYaromIMMUCS  3HAHUAMH O  CTPYKTYpHO-(GYHKIHOHATHHON
OpraHu3allii >KUBBIX CHCTEM pPa3HOrO0 paHra W MNpPUOOpETEeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JII TPAMOTHBIX JCHCTBUH B OTHOIIEHHMH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 6a30BoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIEIYIOMNX 3a1au:

OCBOCHHME OOYYaIONIMMHCS CUCTEMbl 3HAHUW O OMOJOTUYECKHX TEOpHsX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyXKaIIMX OCHOBOU
Uit OPMUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHPA, O
METOJaX HAy9YHOTO MMO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX YKHBBIX
CHUCTEM PA3HOTO YPOBHS OpTaHU3AIMH, BBIJAIONIUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHre y OOyYarolIMXcsl MO3HABATEIbHBIX, WHTEIUIEKTYaJbHBIX U
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCE aHadu3a JAaHHBIX O MyTSX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISAO0B, MJICH W TOAXOJOB K H3YUCHHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOmeld KyJabTyphl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHHS OKPY KAIOIIETO
MUpa KUBOW MPUPOJIBI HA OCHOBAHUY 3HAHUMN U OTIBITA, TIOMYUYECHHBIX MTPU U3YUEHUN
Oonojoruu,

dbopmupoBaHne y OOyYaroONMXCs YMEHUN WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHWM B TMPAKTHUYECKOW JEATEIbHOCTH 4YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpOOMOTEXHOJIOTU;

BOCTIUTaHNE YOKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEM, COOTIOICHUS] ATUYECKHUX
HOPM IIPU IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTHYECKUX 3HAHUW [JIs1 TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCETHEBHOMN KU3HH JIJIS
OIICHKH TIOCJICICTBUIM CBOEH JEATEeILHOCTU 10 OTHOIIEHUIO K OKPY’Karolleh cpere,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MPOPUIAKTUKA
3a001eBaHUM.

B cucreme cpemnero oOmiero obOpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOSA3aTEIbHBIM yYEOHBIM TPEIMETOM, BXOJAIIUM B
COCTaB MpeaMETHOMN 00acTu «EcTeCTBEeHHO-HAYYHBIE TPEAMETHD.

s u3ydenus: 6uosioruy Ha 0a30BOM ypOBHE CpeHEro o01iero oopasoBaHus
orBoautcs 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hegemo), B 11 kinacce — 34 yaca
(1 gac B HENIEIIO).



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH € OOIIECTBEHHBIMU, TEXHUYECKUMHU U
APYTUMH €CTECTBEHHBIMH HayKamHu, Quiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B hopMHUpPOBAHUU COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metoabl TO3HAHUS KUBOU MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHue, KilacCu(pUKalus, MOJACIUPOBaHUE, CTAaTUCTHUYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabopaTopHblie U MPAKTHYECKHE PA0OTHI:

[Ipaktnueckass pabora Ne 1. «lcnosb3oBaHWE pa3nMYHBIX METOAOB MpHU
M3yYEeHUHN OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALUS.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMET u3ydeHus: ouosioruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCHUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKUIT ), OnoCcepHBIi.

JdeMoHCTpaum:

Tabmuibl u cxembl: « OCHOBHBIE TTPU3HAKHU KU3HW», « YPOBHU OpraHU3AINH
YKUBOU IPUPOIBD).

O6opynoBanue: Moaenb Mojekyisl JITHK.

Tema 3. XuMH4YeCKHii COCTAB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKM. XHMHUUYECKUE DJIEMEHTBI: MAaKPOIJIEMEHTHI,
MHKpPO3JIEeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B Kkietke. lloamepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHre OETKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HezameHnnmble 1 3aMEHUMbIE aMUHOKUCIOTHl. AMHUHOKUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKYJbl (TIEpBUYHAs, BTOpUYHAs, TPETHYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMcCTBa OenkoB. buonornueckue
byHKITUU OCIKOB.



depmeHTHI — Onoslornueckue katanu3aTopbl. CTpoeHue hepMeHTa: akTUBHBIN
neHTp, cyoctpatHas cnenuduyHocth. Kodepmentsl. Butamunbel. OTianuus
(hepMEHTOB OT HEOPTraHUYECKUX KAaTaIU3aTOPOB.

VYrieBopl: MOHOCAaxapu bl (TIII0K03a, pru003a U 1e30KCHpru003a), Tucaxapu/ibl
(caxapo3a, IlakTo3a) H TOJMCAXapuabl (Kpaxmall, TJIUKOIeH, MEeJII0JI03a).
buonornueckne pyHKIUU yTI€BOIOB.

Jlumuaer:  Tpuraunepuabl, dochomunuabl, crepouabl. [ uapoduibHO-
ruapodoOHble  cBoMcTBA. buomormueckwe (yHkuu aunuaoB. CpaBHeHUE
YTJIEBOOB, OEIKOB U JIUMHUIOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucnotrel: JIHK u PHK. Hykneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pyukuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIMH.

[{utonorus — Hayka o kiuetke. Knetounas Teopusi — npuMep B3auMOJEHCTBUS
uaen v (paKkToB B HAYYHOM MO3HAHUU. METObl U3yUCHUS KICTKHU.

Krnerka kak miesoctHas xkuas cucrema. OO0Iue npu3Haky KJIETOK: 3aMKHYyTas
Hapy>kHass MemOpana, Moiekynbsl JIHK kak renermueckuil ammapar, cucrema
CUHTE3a OelKa.

Tumbel KJIETOK: JyKapuOTHYECKass U mpokapuotudeckas. (OcoOeHHOCTH
CTpO€HHUs TpokKapuoThuueckor kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTHYECKON KJIeTKU. (OCHOBHBIE OTJIWYWS PACTUTEIbHOM, >KMUBOTHOW U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MITMKOKAJIMKC, UX
¢ynkuuu. [na3zmarnueckas meMOpana, e€ cBoiicTBa U ¢pyHKuuu. Llutonnazma u eé
opranounbl. OnmHomeMOpaHHbie opraHouabl kietku: OIIC, ammapar [Nombmxw,
nu3ocoMbl. [loyaBTOHOMHBIE OPraHOWAbl KJIETKH: MUTOXOHAPHUH, TUIACTUABL.
[Ipoucxoxaenre MUTOXOHIpUNA U Mwactun. Buasl mmactun. HememOpanHbIC
OpTraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM WEHTP, LEHTPUOIU, PECHUYKH,
KryTHUKUA. OYHKIIMU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue siyipa: siaepHas 000J0YKa,
KapHoIuia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JleMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammsl: «PacnipeneneHne XMuMHUYECKUX JIEMEHTOB B HEKUBOM IPUPOIEY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B ) KMBOM MTPUPOJIEN.

Tabmuubr u cxemsl: «llepmoamueckas Tabiuila XUMHYECKHX DSJIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOAb, «brocnnTes 6enka», « CTpoeHrne MOJIEKYIIbI OeIKay,
«Ctpoenue pepmenta», «Hyxnennossie kuciotel. JJHK», «Ctpoenune Monexybl



ATDy», «CtpoeHne >yKapUOTUYECKON KIETKW», «CTPOEHUE >KMBOTHOWU KIIETKWY,
«CTpoeHue pacTUTENbHON KIEeTKu», «CTpOeHHE NPOKAPUOTHUYECKON KIIETKHY,
«CTpoeHue saapa KIETKN», « Y TIEeBOAbD», «JIumuasn».

ObopynoBaHue: CBETOBOW MHKPOCKOM, OOOpYyZOBaHHME JJIsi TMPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAILHBIX KJIETOK.

JlaGopaTopHble U NPAKTHYECKHE PAOOTHI:

JlaGopatopnas pabora Ne 1. «M3ydeHne KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl WU KaTanas3bl)y.

JlaGopatopHas pabora Ne 2. «M3yueHue CTpoeHHs KIETOK pPACTCHUH,
KUBOTHBIX U OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M X
OTIMCaHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa0oM3M. ACCUMUIIAIUSA (TUTaCTUUECKU OOMEH) U
JTUCCUMUJISIIUSL (QHEPreTUUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHMsSI BEIIECTB M DHEPrUM B TMOHUMAHUU
MeTaboJIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Posib hepMeHTOB B
0oOMEHE BEIIIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®ortocunte3. CperoBas u TemHOBas ¢a3pl (orocuHTe3a. Peakiuu
dboTocunTeza. DPpdhekTuBHOCTH (HOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A JJISl KU3HU
Ha 3emiie. BiausiHue ycioBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI TOBBIIIECHUS €0
IPOJYKTUBHOCTHU Y KyJIbTYPHBIX PACTEHUMN.

XeMOoCHHTE3. XEeMOCHHTE3UPYIole OakTepur. 3HAUCHUE XEMOCHHTE3a ISl
KU3HU Ha 3eMII€.

DHepreTrueckuii oOMeH B KJeTke. PaciiemyieHne BEIIeCTB, BBIICICHUE U
AKKyMYJIMPOBaHUE YHEPTUM B KJIETKE. DTalbl SHEpreTuyeckoro ooMena. I mmkomus.
Bpoxenne u ero Buubl. KHUCIOpPOIHOE OKHCICHHE, WIM KJIECTOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanre. IPPEKTUBHOCTh IHEPTETUUECKOTO0 OOMEHA.

Peaknmm wmatpuuyHoro cumHTe3a. [‘eHermueckas wuHbopmamms u JHK.
Peanuzanus renerndyeckod wHpOpManuM B KIETKE. [ €HETHUECKUI KOJI W €ro
cBoiicTBa. Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancnsius — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHUCIOT. Pons pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popMmbl xu3HU — BUpYChl. Uctopust oTkpeitust Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOSHUST W JKU3HEHHOTO IMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHUi, >XUBOTHBIX UM 4YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHonedunura denoBeka (BHY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpWNLHMsS, peBepTaza W  uHTerpasza. llpodunaxTtika
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCTpanuu:

[Toptpetsi: H. K. Konbios, JI. . UBanosckuit, K. A. Tumupsses.

Tabmuubr n cxembl: «Tumbl mutanus», «MeTabomusm», «MHUTOXOHIPUY,
«JHepreTuyeckuit oOMeH», «Xioporuiact», «Dorocunres», «Ctpoerue JITHK»,
«CTtpoenue u QyHKIIMOHUpPOBaHUE reHay, «Cunrte3 Oenkay, «['eHeTuueckuit Komy,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH Uk Bupyca CIIM/a,
Oakrepuodara», «Perumxarus JTHK.

ObopynoBanue: moaenu-anmuikanuu «Yasoenue JHK u Tpanckpunims»,
«buocuntes 6enka», «CTpoeHue KIeTKm», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrnerouHnplii 1IUKI, WM KU3HEHHBIM IUKI KiIeTKU. MHTepdasza u mutos.
[Iporeccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIunnonaHeIi M TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpbhl.  XpOMATHBI.
[{uTonornuyeckue OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTHSA
OPraHU3MOB.

Henenue knetku — muto3. Craguu murtosa. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYeCcKnii CMBICI MUTO3A.

[Iporpammupyemasi rTuOeNb KJIETKH — aflomTO3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U 1mosioBoe. Bunbl 6ecmnosnoro
Pa3sMHOXEHUA: JEJIEHUE HAABOE, II0OYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOkKeHHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBo€ pa3MHOMXKEHUE, €r0 OTIAUYMS OT OECIOJIOTO.

Meiioz. Cranun menosza. IIpoueccsl, Npoucxonsiive Ha CTaausgX Meio3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosnornueckuii cMmbICi U
3Ha4YeHUE MeHno3a.

['amerorenes — mnporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy JKMUBOTHBIX.
[TonoBeie Kene3bl: CEMEHHUKH U sIMYHUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX
KJIETOK — TameT (CrepMarTo30Mjl, SHIEKIeTKAa) — CIepMaToreHe3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKJICTOK U crepMaTo3ousioB. OrmIog0TBOpPEHHE.
[TapTrenorenes.

NunuBunyanbHOe  pa3BuTHE (OHTOTEHE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHATILHOTO Pa3BUTHS Y TO3BOHOUYHBIX YKUBOTHBIX:
npoOJieHre, racTpyJtisiuus, opraHorene3. llocTamOpuoHaibHOE pa3BuTHE. THIIBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHSL: MpAMOe, HempsiMoe (JIMUYMHOYHOE). BiusiHue



Cpenbl Ha pa3BUTHUE OPTaHU3MOB, (HaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl U cxeMbl: «@DOpMbI Pa3MHOKEHHUS OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3sMHOXKECHUE
pacteHui», «Jlenenue kieTku Oakrtepuit», «CTpOE€HHE TMOJNOBBIX KJIETOKY,
«Ctpoenue xpomocoMbl», «Kimertounsiii mukin», «Pemmukanus JJHK», «Muto3y,
«Menosy», «lIpsmoe u HenpsMoe pa3BuTHE», «I'aMeTOreHe3 y MIIEKOIUTAOIIUX U
yenoBeka», «OCHOBHBIE CTA/IMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30u sl
MJICKOITUTAIONIETOY, «SUIEKIETKa MIIEKOMUTAIOMETo», «KapuoknHe3 B KIIETKax
KOpElIKa JIyKa», MarHUTHas MOJEJNb-alIUIMKalus «JleeHne KIETKW», MOIENIb
JIHK, monenb MeTada3HOM XPOMOCOMBI.

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

JlaGopaTopuas pabora Ne 3. «HaOmromenwme MmTO3a B KIIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHUSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTaxj.

Tema 6. HacjiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3Buths reHeTUKU. PoJib uTonoruu
U OMOpUOJIOTUM B CTAaHOBJICHHHM TE€HETHUKH. BKIaj pocCHMiCKMX U 3apyOesKHBIX
y4E€HBIX B Ppa3BUTHE TEHETHKU. MeETOoapl TeHEeTUKH (THOPUI0IOTHUYECKH,
LUTOTEHETUYECKHUM, MOJIEKYJISIpHO-TeHETHUYEeCKUi). OCHOBHBIE TE€HETHUYECKHE
noHsTuA. [ 'eHeTnyeckas CHMBOJIMKA, UCOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpunHoe CckpemmBaHue. 3aKOH €IMHO-00pa3usi THOPUIIOB TEPBOTO
nokoJienus. [IpaBuio 1oMuHHpOBaHUS. 3aKOH pacUIeIIEHUs MPU3HAKOB. [ unoresa
4uCTOTHI raMeT. [1oHoe 1 HeMmoJIHOe TOMUHUPOBAHUE.

JurubpuaHoe ckpeBaHue. 3aKOH HE3aBUCUMOTO HaCIeIOBaHUS TPU3HAKOB.
[{uToreneTuueckue OCHOBBI JUTHUOPUIHOTO CKPEIIMBaHUSA. AHAIW3UPYIOIIEE
ckpenuBanue. Mcnonb30BaHNe aHAM3UPYIOMIETO CKPEIIMBAHUA I ONPEICIICHUS
reHOTHUIIa 0CO0u.

CuerienHoe HacleoBaHue npru3HakoB. Pabora T. MopraHna 1o criernieHHOMY
HacJieI0BaHuIO reHoB. HapyliieHue cuenieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. | €eHETUUECKNE KapThI.



['eHernka mosa. XpoMOCOMHOE ONpPEAETEHHUE MoJia. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMoraMeTrHele W reTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

MN3meHunBoCTh. BHibl ”3MEHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.
Posb  cpenpl B HEHAcHEACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIMMOHHON N3MEHYMBOCTH. BapuarmoHHBIN sl U BapHAIIMOHHAS] KPUBas.
Hopma peakuuu mpusHaka. KoJMueCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKUA U HX
HOpMa peakiiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacneacTtBenHas, uWiad TEeHOTHUIIMYECKas, HW3MEHYMBOCTh. KomMOMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TO0JIOBOM TpPOIleCC — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTalimonHas n3MeHInBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (pakTophbI.
3aKOH rOMOJIOTMYECKUX PSAOB B HacieACTBeHHOM n3MeHunBoctu H. . BaBuiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJ/Ibl T€HETUKHU
YeJIOBEKa: TCHCAIOTHUYCCKUM, OJIU3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJICKYJIIPHO-TEHETUYECKU M. CoBpeMeHHOE ONIPEJICIICHUE FCHOTHUIA:
MTOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[111P-ananu3a. HacnencTBeHHble 3a00JIeBaHMS dYEIIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HU C HACIEICTBEHHON MNPEIPacloIoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaTuBHbIE MyTaluu. CTBOJIOBbIE KIETKH. [IpUHIMIIBI
3I0pOBOTO 00pa3a >KM3HM, JUATHOCTHKH, MPO(UIAKTUKH U JICUSHUS TCHETHICCKHUX
Oomne3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
T€HETUKU B TIPEAOTBPAIICHUH U JICUCHUN TeHETUYECKUX 3a00JI€eBaHUI YeJIOBEKaA.

JlemoHcTpanum:

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

Tabnuipl u cxembl: «K MOHOTHOPUIHOE CKPEITMBAHUE U €T0 IIUTOTeHEeTUYeCKast
OCHOBa», «3aKOH paCIICIJICHUS U €ro IIUTOreHETHYeCKasi OCHOBA», «3aKOH YHCTOTHI
ramery, «lurubpumaHoe ckpemmBanuey, «l[uTonornyeckue OCHOBBI JUTHOPHITHOTO
CKpelnBanus», «Mernosy, «B3anMoIecTBrE aJUIeNIbHBIX TEHOBY, «I €HEeTHYeCKue
KapThl PACTEHUM, )KUBOTHBIX W 4YeJOBEKay», «['eHeTnka mnona», «3aKOHOMEPHOCTH
HACJIEIOBaHUsI, CLICTUIEHHOTO C TOJoM», «KapuoTumbl 4yenoBeKka W KUBOTHBIX,
«Bunpl n3menunBocTH», «MoauduKalmoHHas HW3MEHYMBOCTHY», «HaciaemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBw», « MyTarimoHHasi ”3MEHUYNBOCTHY.

O6opynoBanue: MojAeNU-aNIUIMKaun «MOHOTHOPHIHOE CKpEIMBAHUE,
«Henonnoe npomuHupoBaHuey, «JuruOpuanoe ckpeuuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT 1 MUKpoTripenapar «J[po3odumra» (Hopma, MmyTaruu GopMsI
KPBUIBEB U OKPACKU Tena), repbapuii «['opox moceBHOI».



JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHas pabdora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3ydyenne MoaupuKalmOHHOW N3MEHUYNBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO Psifia U BAPUALIMOHHON KPUBOIY.

JlaGopatopHas padotra Ne 7. «AHanu3 MyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIM3 POJIOCIOBHBIX
YEJI0BEKay.

Tema 7. Cenexuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa M IpOLECC. 3apOXKACHUE CEJIEKIMH U JTOMECTHKAIUS.
VYyenue H. 1. BaBusoBa o nieHTpax MporCX0xKACHUS U MHOT000pa3usl KyJIbTYPHBIX
pactenuii. LleHTpbl IpOUCXOXKAEHHS JOMAIIHUX )KUBOTHBIX. COpT, HOpPO/Ia, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil 1 UHAUBUIAYaIbHBIA OTOOPHI B

CEJIEKIIMM PacTeHUi M KUBOTHBIX. OIeHKa 3KCTepbepa. bimskopoacTBeHHOE
CKpelirMBaHue — UHOpUAuHT. Yucras auHus. CKpellMBaHUE YHUCTHIX JMHUM.
['eteposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpeIIMBaHWE — ayTOPHJIMHT.
Otnanénnas rubpuanzanys u e€ ycnexu. ICKyCCTBEHHBIN MyTareHes U MoJIy4eHne
HOJUIUIONI0B. JIOCTHIKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buoTtexHonorus kak oTpaciab MPOU3BOJCTBA. ['eHHas WHXKeHepus. DTarbl
co3ganus pexomOuHanTHOM JIHK w Tpancrenneix opranuzmoB. Kierounas
umkeHepus. Kietounsie KynbTypbl. MUKPOKIOHATFHOE PA3MHOKCHHE PACTEHHIA.
KnonnpoBaHue BBICOKOTIPOTYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPTaHU3MOB.

Okosoruuecknue W dTthyeckue  mpobiembl. MO —  reHeTHuecKd
MOIU(PUITUPOBAHHBIC OPTAaHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. K. BaBunos, 1. B. Muuypumn, I'. /1. Kapnieuenko, M. ®@.1BaHOB.

Tabmuubl u cxembl: kKapta «lIeHTpBl TPOUCXOXKIEHUS W MHOro00pas3us
KYJBTYPHBIX pacTeHui», «Ilopojpl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenumity, «Otnanéunas rudpuausanus», «Padboter akagemuka M. ®@. Banosay,
«lomunnounus», «OO0BEKTHI OuoTexHONOTUNY, «KJeTOuHbIE KYIBTYphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue 1 MepeHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTenuid, repoapuit «CenbCKOX03SICTBEHHBIE PACTEHUS.

JlaGopaTopHblie U MPAKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOJIBI U JIOCTHKEHUS CEJCKUIUM PACTCHUH U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epmy,



COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO34KWCTBO, J1IaOOPATOPUIO
arpOyHHBEPCUTETA WM HAYYHOTO LIEHTPA)».



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOT'PAMMBI 11O
BMOJIOTUN1 HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacno ®I'OC COO, ycraHaBIuBaKOTCS TpeOOBaHMS K pe3yJbTaraM
OCBOCHMs  OOydalOUIMMHCA HOpOrpaMM  CpeIHEero oOmero oOpa3oBaHMSL:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JHMYHOCTHBIX PE3yJbTaTOB OCBOECHHS mpeamera «buomorusp
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHUE O00YyYaroUUMUC POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOOIpEeICHUI0, HAJIMYME€ MOTHBAallUM K  OOy4YyeHUIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHMA JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTUS OHOJIOTHMYECKOTO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOECH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMH, NPUCYLIUMHU CHCTEME
OMOJIOTHYECKOT0  00pa3oBaHUs, HAJIUYME HKOJOTUYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE PE3yNbTAaThl OCBOEHUS IpeaMera «bHoJIorusd) IOCTUraroTcs B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOIIECTBE IpaBUJIaMH M HOPMaMH
MOBEACHUS U CIIOCOOCTBYIOT IIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS H
CaMOpPa3BUTHSI, PA3BUTHUSI BHYTPEHHEN MO3UIMH JIMYHOCTH, NATPUOTU3MA, YBAKECHUS
K 3aKOHY W MPaBOMNOPSIAKY, YEIOBEKY TPY/Jla U CTapUIEMy IMTOKOJICHUIO, B3AUMHOTO
YBOKECHUS, OCPEKHOrO0 OTHOIICHHUS K KYJIbTYpPHOMY HACIEAUI0O W TPAJULUSAM
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepannn, Npupoae U OKpyKaArOIIEn
cpene.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro mnpenMera «buogorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOMN II€HHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTH B MPOIECCE PEATM3AMU OCHOBHBIX HaIpPABJICHUN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIECTRA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB M 00513aHHOCTEH, YBaKEHUE 3aKOHA
Y TIPaBOIOPSIIKA;

TOTOBHOCTBH K COBMECTHOM TBOPUYECKOMU JCSITEIHHOCTH MPU CO3TAHUH YICOHBIX
MIPOCKTOB, PEIICHNH YYEOHBIX W TIO3HABATEIbHBIX 3a7a4, BBIIIOJHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3UIMI0 10 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMH IICHHOCTSIMHU H
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB NPU OOCYXJIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM Y BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW UIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHon, ropaoctu
3a CBOM KpaH, CBOXO PonnHy, CBOM S3BIK M KyJbTYpPY, IPOLLIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHUE K MMPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJIICHUE U
pa3BUTHE OWOJIOTMHM, TMOHUMAHHMS 3HAYEHUsS OWOJOTHMM B TMO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXIIEHHOCTh, TOTOBHOCTh K CIIy»eHHUI0 W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHHUE JyXOBHBIX LIEHHOCTEW POCCUMUCKOT0 HAPOIA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOHIMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJAUTENSIM, CO3/IAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATHUS 1EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, Hay4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;



NOHMMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAUeCTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usmueckoro BocnuTaHHs, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAIBHOTO (JIAT OOy YHS:

MOHMMaHUE U pealin3alus 30pOBOTo U 0e30macHoro o0pasa JKu3HU (310pOBOE
MUTaHUE, COOJIIO/IEHNE TUTUEHUYECKUX MTPaBUI U HOPM, COATAaHCUPOBAHHBINA PEXKUM
3aHATUH W OTAbIXa, peryisipHas ¢u3nyeckass aKTUBHOCTh), O€pexHOro,
OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH NPAaBWJI HHAUBUAYAJbHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTyallUsIX, YIPOXKAIOLIUX 30POBBIO U )KU3HHU JIOEH;

OCO3HAHME MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYJy, OCO3HAHHME LIEHHOCTH MAacTepCTBa, TPYAOIIO0OHE;
TOTOBHOCTh K aKTUBHOM AESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO

BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

UHTEpEeC K pa3inyHbIM cepaMm MpodeccrnoHalbHON NesTeIbHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oynymied npodeccu W peasu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) PIKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTHUYECKH 11eJIeCO00pa3HOe OTHOLIEHHE K IPUPOJIE KaK HICTOUHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOPETEHUE OIbITA
IJTAHUPOBAHMSI TIOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCIEACTBUU ISt
OKPYXaroLIen Cpebl;

OCO3HaHHWE TJI00aJBLHOr0 XapakTepa IKOJIOIMYECKUX MpoOjieM M MyTed ux
pelIeHus;

CIOCOOHOCTh UCTOIB30BATh MPUOOPETAEMbIE IIPU MU3YUEHUU OUOJIOTUYU 3HAHUS
M yMEHUS TpU peHieHuu MpoOJjeM, CBA3aHHBIX C  palMOHAIBHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHHE  TpaBWJI  MOBEACHUS B MPUPOJIE,
HalpaBJCHHBIX HA COXpPAaHEHUE pPABHOBECUS B DKOCHCTEMAaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPEJ OKPYKAOLIEH TPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTHYECKUE TOCIEACTBUS
NpEeANPUHUMAEMBIX JEHCTBUI U NPEIOTBPAILATh HUX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOU JAEATEIBHOCTH YKOJIOTHUYECKOU
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJBTYpP, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHWTATEIICKOM KYyJIbTYpbl KaK CpEICTBa
B3aMMO/JICUCTBUS MEKTY JIFOAbMH U TIO3HAHUS MUPA;

NOHMMaHUE crneun@uk OHOJIOrMM KaK HayKH, OCO3HaHus €€ poJii B
(OpMUPOBAHMN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM I€JIOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHuu MpodiieM
COXPaHEHMS IIPUPOJHOIO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTHU OMOJIOTMM JJII COBPEMEHHOW LMBUIIM3ALUU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHSI MEIULIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemlaTb PEeCcypcHble  MNpOoOJEeMbl  Pa3BUTHSA
YeJI0BEUECTBA, MOMCKA MyTEeW BBIXOJAA U3 IJI00aJbHBIX SKOJIOTHYECKUX MPoOsIeM U
o0ecrieyeHus  Mmepexoja K  yCTOMYMBOMY  Pa3BUTHUIO,  PallMOHAIbHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYpPCOB M (POPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKHX 3HAHUH B LENIX
HOBBIIIEHUsST OO0IIed KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOW 4acTU (PYHKIIMOHATHHOW TPAMOTHOCTH OOyd4aromuxcs, GpopMupyemon
IpU U3YYEHUH OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB IMMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO0 MUpa M MPOUCXOASAININX B HEM HW3MEHEHHH,
yMEHHE JefaTh OOOCHOBaHHBIE 3aKIIOUYEHHMsT HAa OCHOBE Hay4yHbIX (DaKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOYYEHHUs] TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JEATEIbHOCTH, T'OTOBHOCTh OCYUIECTBIATH
IIPOEKTHYIO U UCCIEN0BATENBCKYIO NESITENBHOCTD HHANBUAYAJIBHO U B IPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUH IO OHOJOTHMHU B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHHUsSI ydeOHOro mpenmera «buosorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MHUPOBO33PEHUS OOyHaArOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOICHAYYHBIC TOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIMU(GUKY METOAOB ITO3HAHWS,
HCITOJIh3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBIICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHUE, HAOIIOACHNE, U3BMEPEHUE, DKCIIEPUMEHT U JPYTHUX), YHUBEpPCATIbHBIC
y4ueOHbIe JelicTBHs (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJISATHBHBIC),
obecnieunBaronie GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIUAIBHOM
KOMIIETEHIIMU  OOYYaronIuxcsi, CHOCOOHOCTh  OOYYaloIIUXCS  HMCHOJIb30BaTh
OCBOCHHBIC MEXKIMCHIUILTMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIE IEWCTBUS B MO3HABATEILHOM U COIMATBHOM MPAKTUKE.

MeTtanpenMeTHBIC PEe3yNbTaThl OCBOCHHUS MPOTPAMMBI CpPEAHETO O0OIIero
00pa3oBaHuUsl IOJHKHBI OTPakKaTh:

OBaaneHue YHHBEPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
AEeCTBUAMM:

1) 6a30BbIe JJOTHYECKHUE TeHCTBHSA:

CaMOCTOATENLHO  (OPMYIHMPOBATHh W aKTyalW3UpoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIaccuuKkammu, 0000IeHUs ), paCKPHIBATh CMBICIT
OMOJIOTUYECKUX TIOHSTHH (BBIACISITh UX XapaKTepHbIC MPU3HAKHU, YCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHATHSIMH );

OTpENCNATh IETN JeATCIbHOCTH, 3ajaBas IapaMeTphl M KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3yJIbTATHI IEITEILHOCTH C MOCTABICHHBIMHU IICJISIMH;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUSI (DAKTOB U SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUsS (MHIYKTHBHBIC, ACTYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PacCMaTpPUBACMBIX
SBJICHHSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTh CXEMHO-MO/ISIBHBIE CPEACTBA JUIsI TPEACTABICHUS CYIIECTBEHHBIX
CBS3€H ¥ OTHOIICHWA B U3Y4aeMbIX OHMOJIOTHMYECKHX OOBEKTaX, a TaKxKe
IPOTUBOPEUYHM PA3HOTO POJA, BBISIBICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX
UCTOYHHUKAX;



pa3palaThIBaTh IJIAaH PELIECHUS MPOOJIEMbl C yU4ETOM aHalu3a UMEIOIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN ACSITENbHOCTH;

KOOPAMHHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEAILHOTO, BUPTYaIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMO/IEUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIa/IETh HaBBIKAMU Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHOM JIEATEIbHOCTH,
HaBbIKaMH  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKHUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBI JACATEIBHOCTH IO IOJYYEHHID HOBOI'O
3HAaHUA, €ro HHTEpIpeTalyH, NpeoOpa3oBaHMI0 U IPUMEHEHUIO B YUYEOHBIX
CUTYaLUsX, B TOM YHUCJIE TIPYU CO3AAHUN YUYEOHBIX U COIIMAJIBHBIX POEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBILLJICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOJAMU;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaATEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJIATh [IPUYMHHO-CIICCTBEHHBIE CBA3M W aKTyaJUM3WpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pEelIeHUs, HAXOAUTh apTyMEHTHI JJI1 J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TOJIYYEHHBbIE B XOJ€ pEUIeHUS 3aJauyd  pe3yJbTaThl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OILIEHKY HOBBIM CUTYAaIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh LEJCHANPaBICHHBIN MOUCK IEpeHoca CPEACTB U CIOCOOOB
JeNCTBUS B IPO(PECCUOHAIBHYIO CPELY;

yMETh TNEPEHOCUTh 3HAaHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO 00JaCTH
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEJararb OPUTHMHAIBHBIE MOIXOJbl M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE aIbTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢ uHopManmei:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UHPOPMAIMH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMYECKUX CJIOBapsAX U
CIIpaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHAIM3UpPOBATH
MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM MpeICTaBICHHs], KpUTHUECKHU OLIEHUBAThH
€€ JJ0CTOBEPHOCTh U HENMNPOTUBOPEUHBOCTb;



(dbopMyIIMpOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOJBI MPH MOHUCKE U
oTObope Ouosiornyeckoi mHpopMali, HEOOXOUMOM JIJIsi BBITIOJTHEHUS yYCOHBIX
3azay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpeacTaBICHUS
ounonorunueckoi nHGopmarmu (cxeMol, TpaduKu, TUarpaMMbl, TAOIUIBI, PUCYHKU U
ipyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyeCTBE CpEIACTBa IMpu padbore ¢
Ouonornueckod HH(OpMalnMe: NPUMEHATh XHUMUYECKUE, (U3NUEcKHe WU
MaTe€MaTUYeCKHe 3HAKHM M CHMBOJIbI, (pOpMyJbl, aOOpEeBHATYPY, HOMEHKJIATYpY,
WCIIONIb30BaTh W NPEOOpa3OBbIBaTh  3HAKOBO-CHMBOJHUYECKHE  CpPEACTBA
HaTJISTHOCTH;

BIAJE€Th  HaBbIKAMHM  pAacloO3HABaHMUS W 3alUThl  MHQPOpPMAIIUH,
MH(POPMAIIMOHHOMN 0€3011aCHOCTH JINYHOCTH.

Ogi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMY 1€ICTBHSIMH:

1) oO1enne:

OCYIIECTBIATH KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO y4acTBOBATh
B JlMajore Wik JUCKYCCHU MO CYHIECTBY OOCyKIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeiaracMon
3aJlay¥, YYUTHIBATb UHTEPECHl U COTJIACOBAHHOCTH TMO3HMIMNA APYTUX YYaCTHHUKOB
JIMajora Uil JUCKYCCHM);

pacrno3HaBaTh HeBepOalbHBIE CpeICTBAa OOIEHUS, MOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyalui,
YMETb CMAT4aTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMU OOINEHUS U B3aUMOJICHCTBUS, TOHMMATH
HAMEPEHHUS APYTUX JIO/ICH, POSIBISITh YBAXKUTEIHHOE OTHOLIIEHHE K COOECETHUKY
U B KOPPEKTHOU opme HopMyITupOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHasl eI TeJIbHOCTh:

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaTbHOU
paboTHI IPH peIIEHUH OMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS IPYNNOBLIX (HOPM B3aUMOJCHCTBUS MPU pELICHUH yueOHOU 3a1auu;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh €M  COBMECTHOW  JIE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh AEHUCTBUA MO €€ JTOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,



pacrnpeenaTh poiu ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJ1a M KAKJIOTO YYACTHUKA KOMaH/Ibl B OOLIUI
pe3yabTaT o pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLIEHUBAThb HWJEU C TMO3ULUHUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3IMYHBIX
CUTYALMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OByaieHue YHHBEPCAJIbHBIMH PeryJIATHBHBIMHU AeHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OHOJIOTUYECKUE 3HAaHUS [UIsl BBISIBICHUS NpoOJIeM U UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM LEJIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOUX JEHCTBHUSIX M IOCTYIIKax IO OTHOUIEHHUIO K JKUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JESITEIbHOCTD, BBIABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IIJIaH PELIEHUS TPOOIEMBI ¢ Y4ETOM UMEIOLUXCSI
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEAOYTCHUI;

JaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

paciIipsATh paMKHU Y4EOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOUYTEHHI;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIHN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIMPOKOM 3SPYIULUH B
pa3HbIX O00JACTSAX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOW 00pa30BATENIbHBIA U
KYJbTYpPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABbIKAMHM  MO3HABATEIIbHOM  pedieKcMH KaKk  OCO3HAHUs
COBEPILAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHUM, UCMHOJIb30BaTh MPHUEMBI peIEKCUHN AJI1 OLUEHKU CHUTyalluu, BbIOOpa
BEPHOI'O PELIECHUS;

yMETh OLEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PEIICHUA MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apPryMEHThl JpPYTrMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;



3) npuHsATHE ce0s U APYrux:

IPUHUMATH Ce0sl, HOHUMasl CBOM HEJTOCTATKHU U JOCTOUHCTBA;

IIPUHAMATh MOTHMBBI M apPryMEHTBl JPYTMX IIPH aHAJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIPU3HABaTh CBOE MPABO U NIPABO JPYI'MX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOeHUs mporpammbl COO mo Ouojorud Ha
0a30BOM YpOBHE BKJIIOYAIOT crienupuueckue ais yueOHoro npeamera « buomorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3iMuYHbIX Y4€OHBIX CUTYallUsiX, a TaKXKe B peabHbIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C OuWojorueid. B mporpamme npeaMeTHble
pe3yabTaThl MPEACTABICHBI IO rOAaM O0yUEHHUS.

[TpenmeTHble pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c()OPMUPOBAHHOCTH 3HAHUIM O MECTE U POJM OMOJIOTUU B CHCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPAa M HAYYHOI'O MHPOBO33PEHHUS, O BKJIA/E€ POCCUUCKHX H
3apyOEKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHATBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHHE DPACKpPbIBATh COAEpkKaHHE OHOJIOTMYECKHMX TEPMUHOB U TOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab013M (0OMEH BEUIECTB U IPEBPAILLIEHUE YHEPTUN),
romeocTtas (caMoperyisiius), YpOBHEBas OpraHU3alus KUBBIX  CHCTEM,
CaMOBOCITpOU3BeIeHUE (PENPOaYKIHs ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3jaraTh OWOJIOrMYecKue Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKyJsapHoH Owuosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yyeHust (o 1ieHTpax MHOTrooOpas3usi u
MPOUCXOXKICHUS KyJIbTYpHBIX pacTennii H. 1. BaBuioBa), onpeaensiTe rpaHuLibl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIAJIETh METOJIaMH HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOAEHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOILIECCOB M SBJICHUM, OpraHu3alvs U NpPOBEICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BbIIBIXKEHHE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEIMYMHAMU, OOBSCHEHHE TIOJTYYEHHBIX pPE3YyJIbTAaTOB,
HCIIOJIb30BAaHHBIX HAyYHBIX MOHATHIA, TEOPUA U 3aKOHOB, YMEHHUE JEJIaTh BBIBObI
Ha OCHOBAHMH IIOJIyYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJECNATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKApHOT U
SYKapuoT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB W IPEBPALICHMs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHJIMBHIYyaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHSATh MOJyUYEHHBbIE 3HAHUS Ul OOBSICHEHHS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KHU3HU C LeJIpl0 obOecrieyeHus: O€30IIaCHOCTH CBOETO 3I0pPOBbSl U 370POBbS
OKpY>KaIOIIMX JIOAEH, COOJIIOIEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKPY>KaroILen
MPUPOJHON cpefie, NMOHMMAaHHE HEOOXOAMMOCTH WCIOIb30BaHUSA JOCTHXKECHHIA
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHIA I PalMOHAJIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JJIEMEHTAPHBIE TIEHETUYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKPEIMBAHME, CLEIJICHHOE HACIEJI0BAaHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOIO CKPEIIMBAHUS ISl MPEACKA3aHMs HACIEAOBAHMS NMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE M TNpaKTUYECKUE paboThl, COOJIIOIATH
npaBuiIa npu paboTe ¢ y4eOHbIM U JTa00PATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  COJEpKaHMUsS, BKJIIOYAIOLIYI0 TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHUH,
MeAULIUHE, OUOTEXHOJIOTUH;

YMEHUE CO03/1aBaTb COOCTBEHHbIE€ NHCHbMEHHBIE W YCTHBIE COOOIICHMS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4yacos DJIeKTPOHHbBIE
HaumMeHnoBanue pa3aejioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mpp )
NMpOrpamMmbl Bceero odpa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
bub6mnoreka [IOK
1 buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble cUCTEMBI M UX OpraHu3arus 1 bubmorexa [JOK
p . https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
X i 1
3 MMUYECKUHN COCTaB M CTPOCHUE KICTKU 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
Pa3mHOXeHMe 1 UHIMBUYaJIbHOE Pa3BUTHE bubnuoreka LIOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M H3MEHUUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkiust opranu3MoB. OCHOBBI 3 bubnuorexa [JOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 0 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue A p
n/n Bcero U3ydYeHHusi | oO0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
Mertoapl TO3HAHMS JKUBOU
npuposl. [IpakTuueckas padora
2 le lp«If[ICHOJIII)ﬁOBaHHe aSIJ)H/IIIHLIX 1 0.5 bubmorexa LHOK
B P ' https://m.eds00.ru/863e6122
METO/OB IPU U3YUYEHUU
OMOJIOTUYECKUX 0OHEKTOBY
3 buonoruyeckre cucTemsl, 1 bubmmoreka [IOK
MPOLIECCHI U UX U3YUYCHHUE https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KiaeTku. Boaa 1 bubmmoteka [IOK
Y MHUHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6nunorexa [JOK
5 b . 1
ek CocTan  CTpoCHHE ek https://m.edso00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJIMTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
7 VraeBonsl. JInnmael 1 nbmmorexa L0

https://m.eds00.ru/863e6870
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bu6nmmoreka [IOK

8 HyKIeHHOBELE KHCTOTEL AT® https://m.edso0.ru/863e6d5c
9 Hcropus 1 MeTObI U3yUEHHUS bubnuorexa LIOK
kietku. Knetounas teopust https://m.eds00.ru/863e6e88
10 Krerka xak nenoctHas »uBas
cucTema
CrpoeHnue 3yKapruoTHUYECKOn
kietku. JlabopaTopHas padora Ne 2
«HM3yuenue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHHIA, )KMBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKPOIIPEIapaTax u ux
OITHCAHUE)
bu6nmorexa [JOK
12 OOMeH BelecTB I MeTab0IU3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 ®otocnires. XemocuHtes https://m.edsoo.ru/863e7c98
. bubnuorexa [JOK
14 DHepreTuHeckuii oomen https://m.edsoo.ru/863e7aae
JKW3HEHHBIH HUKIT KJIETKH.
Henenune xnetku. MuTos.
15 JlaboparopHast pabora Ne 3 05 bubnmnoreka [JOK
«Habmronenne MuTo3a B KJIETKax https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax»
16 Bruocunres Oenka. Peakiusa bu6mmoreka [JOK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsus — 6uocunTes Oenka Bubnuorexa LTOK

https://m.edso0.ru/863e796e
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18 Hexnerounsie popMbl )KH3HU — bubnuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHHSI OPTAHU3MOB https://m.edsoo.ru/863e81b6
https://m.eds00.ru/863e831e
. bubmuoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHUE MTOJOBBIX
kieTok. Omno10TBOpEHHE.
21 Jlaboparopuas pabota Ne 4 05 bubmmoreka [JOK
«M3ydyeHne cTpoeHHUs OIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
99 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJICJICTBEHHOCTH U bubmorexa [TOK
https://m.eds00.ru/863e86f2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTU HACTEI0OBaHUS
24 MpU3HAKOB. MoHOTHOpUIHOE Bubmorexa TOK
P ' https://m.eds00.ru/863e8878
CKpECIINBaHUE
WTUOPHUIHOE CKPEIINBaHUE.
25 231211<0H iefaBchMporH; bubnmorexa [IOK
https://m.edso00.ru/863e89a4
HACJIEIOBaHMsI TPU3HAKOB
CremieHHOe HacieJOBaHNE
26 npusHakoB. JlabopaTopHas paboTa 05 bubnuoreka [IOK

Ne 5 «M3yuenue pe3ynbpTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60
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CKpEIMBaHUA y Jp0o30(UIIbI Ha
TOTOBBIX MUKpPOIIpernapaTax»

I'eneruxa nona. HacnenoBanue bubmuoreka [JOK
27 1
IIPU3HAKOB, CLICIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menuuBocth. HenacnenctBeHHast
M3MEHYUBOCTH. JIJabopaTopHas
pabota Ne 6. M3yuenue bubnnorexa HOK
28 . 1 0.5
MOAU(GUKAITMOHHOW U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
ITOCTPOCHUE BAPUAITMOHHOTO PsiJia
Y BApUALIMOHHOMN KPUBOI»
HacnencrBenHass "3MEHYMBOCTb.
Jlaboparopnas pabora Ne 7. bubnuorexa [JOK
29 . 1 0.5
«AHanmu3 MyTanui y 1po30¢huisl https://m.edso00.ru/863e8efe
Ha TOTOBBIX MUKpOIIpenaparax»
bu6mmoteka [IOK
30 Penerika Henoneka . https://m.eds00.ru/863e8d78
PesepBHblit ypok. O60011eHrE 1O
31 TeMe «HaciencTBeHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 Ceneiuuns kak Hayka H pouece 1 https://m.eds00.ru/863e9214
33 MeToabI U TOCTHKEHUS CEJIEKITNU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak oTpacib 1 bubmuorexa [JOK
MPOU3BOACTBA https://m.edso0o.ru/863e9336
OBUIEE KOJIMYECTBO YACOB IT1O 34 4

[TPO'PAMME
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