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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUenTyaidbHble mnonoxenuas PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
MPUHLNNAX, XapPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoit deneparnuu, a TaKkKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NpelCcTaBlIeHHE O UelsIX, 00 oOuiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYMTBIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM peE3yJibTaTaM
oOydueHuss B (OPMHPOBAHUU OCHOBHBIX BHJOB  Yy4eOHO-IIO3HABATEIbHON
NeSATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCd IO OCBOCHHMIO COJCpIKAHUS
OHOJOTNYECKOr0 00pa30BaHUsI.

B nporpamme no ouonorun (10—11 knaccel, 6a30BbIil ypOBEHB) peaInu3oBaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, IPEACTABICHUN O 310POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalollled MNpUpOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm oOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra U CYLUIHOCTH OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOILIECCOB B MPOrpaMMe Mo OMOJIOTMHU YAEIEHO BHUMAHHUE MCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
[eJeco00pa3HOro TMOBEACHUS B OKpYXarolled MNpUpoaHON cpeae, aHalu3a
BIIMSIHUSL XO3SUCTBEHHON AESATETLHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» mpoauKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus
YCIIOBUM ISl pEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO



oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HHU, SKOJOTMYECKOI0 MBILIUICHHUS, [IEHHOCTHOI'O OTHOILLIEHUS K KUBOH MpUpoOIE
Y YEIJIOBEKY.

Bonbiioe 3naueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obOmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphbl, OMNpPEACISIONIME aJCKBaTHOE TOBEJCHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM jesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIy’aT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOTMYECKOT0 00pa30BaHUS.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMHM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHUs 3HAHUHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHuszM Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MUpay,
«DBOIOIMS KUBON MPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH).

[enpy u3ydyenuss ydyeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE —
OBNIQZICHUE  OOYy4alOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(PYHKIIMOHATbHOMN



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIOJB30BaTh ATH 3HAHHS MAJsi TPAMOTHBIX JEHCTBUII B OTHOIICHHWU OOBEKTOB
KUBOU MPHUPOABI U PEHICHUS Pa3IHMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buosorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
JUIsl (POPMUPOBAHUSL TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAYyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYaIOIIUXCS TO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHajdu3a JaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH U MOAXOAOB K M3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OPTaHHU3aLUY;

CTAaHOBJIICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPYXKAIOILETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4E€HUU OMOJIOTHH;

dopMupoBaHue Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COONIOACHHE Mep NPO(PHUIAKTUKU
3a00J1eBaHU M.

B cucreme cpennero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s13aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
COCTaB MpeaMeTHOM o0nacTh « ECTecCTBEHHO-HAay4YHbIE IPEIMETHI.

st u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIEro 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 daca (1 wac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COJAEPXAHUE OBYUYEHUA



10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOM IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONTMCAHNE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcmosb3oBaHuE pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaIMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSALHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYeCKu ), OMoChEpHBII.

JlemoHncTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3ALNH
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKUM COCTaB KIIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIA COCTAaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAs, BTOPUYHAS,, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

®depmenTtsl — Ouonormdyeckue Karaimm3atopbl. CTpoenue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuu@uuyHoctb. KodepmenTsl. ButamMuHbI.
OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W Toimcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HuapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOACHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUYECHHS KIETKH.

Knerka kak uenoctHass »xuBasg cucteMa. OOImKMe TPU3HAKUA KIIETOK:
3aMKHyTas HapykHasi memOpana, moiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
nu30coMbl. [101yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBIL.
[Ipoucxoxxknenue MUTOXOHApHM U Tuiactua. Bunbl mmactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiid eHTp KieTku. CTpoeHue sjpa: siaepHas o0oJ0vKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «bruocunTes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOeHHE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMnuas».



ObopynoBaHue: CBETOBOW MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOIOICHNUM, W3MEPEHHM, ASKCIEPUMEHTOB, MHUKPOMIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pPACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WM MEeTa0oIM3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabor3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHsbiii. Posib GpepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAaUCHHE XEMOCHHTE3a IS
YKU3HM Ha 3eMIe.

DHepreTrueckuii oOMeH B KjeTke. PaciuernieHue BelecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KuUcCIopogHOE OKHCIEHHE, WU KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/. H.
NBanoBckuit). (OCOOEHHOCTU CTPOCHHMS W JKM3HEHHOTO IIUKJA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — BozOyaurens CITM/]a.
OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JdeMoHCcCTpanuu:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.



Tabmuupbr u cxembl: «Tunbel nmutanusy, «Metabomuzmy, «MUTOXOHAPHUIY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTHIecKuit Koy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Moaeb cTpykTypsl JJTHK.

Tema 5. Pa3aMHokeHMe M1 MHIUBUIAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuateda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JunnouaHeli M TalvIOWAHBIM ~ XPOMOCOMHBIE  HAOOpbL.  XPOMAaTHBI.
[{uTonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OPraHUu3MOB.

Henenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TosoBO€ pa3MHOKEHUE, €TO OTIIMYMS OT OECIIONOTO.

Meiio3. Cragun Mmeriosa. Ilpoueccsl, mpoucxondmue Ha CTagusx Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHHKU U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OCOOEHHOCTH CTPOEHMS SWILEKJIETOK M crepMaTo30uaoB. OMIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
MOCTAMOPUOHANIBHOTO Pa3BUTHS: TMPsAMOE, HEmpsMoe (JIUYMHOYHOE). BriusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YpOICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAINM PA3BUTHSL.

JdeMoHCcCTpanuu:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereraruBHOE pa3MHOXKEHHUE



pacteHui», «Jlenenne xkineTku Oaktepuity, «CTpOeHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsiii uukny, «Pemmukamus JHK», «Mutosy,
«Menosy», «Ilpsmoe u HenpsiMoe pa3BUTHEY, «['ameToreHes y MIEKONUTAIOMNX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHUKpONpenapaTsl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MJeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
JHK, monens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabopaTopHass pabora Ne 4. «/3ydeHme CTPOCHHS TIOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsiencCTBEeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Ponb HUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUMT,
HATOT€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKH1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYecKkas CHMBOJIMKA, UCIOJIb3yEMasi B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3akoH eAuHOooOpasusi TUOpPUIOB MEPBOTO
nokojeHud. IlpaBuno AOMUHUpOBaHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
I'unioresa yuctoTsl ramer. [1oHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenmpanue. Mcnonp30BaHne aHaIu3upyoIIero CKpeIuBaHus
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CueryienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUST HACJIEACTBEHHOCTU. [ eHETHUECKUE KapThI.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoyia. AyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['omorametrnele W rereporaMeTHele OpraHusmbl. HacienoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS! U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapraoHHbBIN psifi ¥ BapyualliOHHAsT KpUBasl.
Hopma peakunun npuszHaka. KonuuecTBEeHHbIE M KaYECTBEHHbBIE NMPU3HAKU U HX
HopMa peakinu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOWHAaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU



U3MEHYMBOCTU. MyTanimoHHast u3MeHYUBOCTh. Kiaccudukaus MyTauuii: reHHbIE,
XpOMOCOMHbBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTauuid. MytareHHbIe (DAKTOPBHI.
3aKOH TOMOJIOTMYECKUX PAIOB B HaciencTBeHHOW n3MeHunBoctd H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorum denoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENICIICHNE r€HOTUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnyeckue W TreHepaTtuBHble MyTaluu. CTBOJNOBbIE KJIETKH. [IpuHUUMIEI
3I0pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPO(PUIAKTUKY U JICUCHHUS T€HETHIECKIX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHUE MEAUIIMHCKOM
TEHETUKHU B MIPEJIOTBPALLIEHUY U JICYEHUN T€HETUYECKUX 3a00JIeBaHUI YeJI0BEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmunpt u cxeMbl:  «MOHOrMOpPHIIHOE  CKpELIMBAaHUE U €ro
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHMS M €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpelluMBaHHEY,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKpEILLUBAHUAY, «Meiio3y,
«B3anMmonencTBUE  aJUIeNIBHBIX TI'E€HOB», «l'eHeTMdeckue KapTel pacTEHUH,
JKUBOTHBIX W YEJOBEKa», «l'eHeTnka moisa», «3aKOHOMEPHOCTH HAacCJIeIOBaHUS,
CLUEIUICHHOTO0 ¢ mojom», «KapuoTurbel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(pUKalMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «l'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTH.

OobopyznoBanue: MoJenu-anuMKaun  «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonmunoe nmomuHupoBaHuey, «JlurnbpumHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(bopMBI KPBUIBEB U OKPACKH Telia), repoapuid «I'opox moCeBHOM».

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

JlabopaTtopHas pabora Ne 5. «V3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPELIUBaHUS Y APO30(PHIIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiMOHHOW U3MEHUUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopnas pabora Ne 7. «AHanmu3 MyTanuid y apo30¢uisl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Tpaktnueckast padora Ne 2. «CocTaBlieHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenexkuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yuenue H. W. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBbI U MHAUBUAYAIbHBIA OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. biIu3kopoAcTBEHHOE
cKkpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHWE YHCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
Otpanénnas rtulOpuausanus M €€ ycnexu. VCcKyccTBeHHBIM MyTareHes u
MOJYYEHHUE TOJUILUIONJIOB. JIOCTMKEHHSI CENEKIMU PpACTCHHM, >KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHoOTH Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranuzMoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiioHupoBaHve BBICOKONPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojornyeckue W 3tudeckue  npodmembl. MO  —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuupl 1 cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Jlomummongusy, «OOBEKTH OuoTexHOJIOTHMY, «KJeTouHBIE KYIbTYpHI U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH IUIOJ0B U KOPHETLIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHmi, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

Okckypcust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJIEKIMM PACTCHUW U
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

[INTAHAPYEMBIE PE3VIJIBTATbBI OCBOEHUHA I[IPOITPAMMLI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUA K pPE3yIbTaTam
OCBOCHMsI  OOyYarOIIMMUCS TMpOTpaMM  CpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.



JIMYHOCTHBIE PE3YJBTATBI

B cTpykType JNMYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
I'PKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMUIUN Pa3BUTUS OUOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  yCTaHOBKaMHU, MPHUCYIIMMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS mNpeameTa «buonorus» AOCTUTarOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TO3UIMH JIMYHOCTH, MATPUOTU3MA,
YBOKEHHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TPyJa M CTapllieMy IOKOJICHHIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJUIIMsIM MHOTOHAIMOHAJIIBHOTO Hapoda Poccuiickoit ®Deneparuu, Opupojae u
OKPYKaIoUIEH Ccpeie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUsSI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YYArOIITUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIrO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS S

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KCHHUE
3aKOHa W MIPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W TMO3HABATEJbHBIX 3aJ1au, BHITTOJHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;



YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOILIECCE COBMECTHOTO BBITIOJIHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJady, YBaKHUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATETLHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh poccuiickoi IpaKIaHCKON UJCHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUHM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIArONmoJyYHs:

MOHMMAHUE W peaju3anus 370pOBOTO W 0€30MacHOro o0pas3a KU3HH
(310poBO€  TIMTaHHWE, COOJNIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM U OTIbIXa, peryjspHas ¢dunyeckas



aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepam mpodheccHnoHaTbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U pealu30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIIICEHUE YPOBHA JKOJOTMYECKOM KYJBTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKPYXaroIEl Cpeabl;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM U IMyTell ux
pelIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMble NpPU H3YYEHUU OUOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHUIOB,
KOCUCTEM, OHOoCchepbl);

AKTUBHOE  HEMNPUITHUE JCUCTBUM, NPUHOCIIIMX BpEl  OKPYKAIOLIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4KME PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NesATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIBHOCTH SKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;



COBEPIIICHCTBOBAHUE SA3BIKOBOM M UWTATENIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBHS MEXKIY JIOAbMH U NMO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poilr B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
o0miecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH MpodsieM
COXPaHEHUs MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUS MEAMUIMHBI, CO3/aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJAa U3 IIO0ANBHBIX YKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHATIHLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
AKU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B LEJIX
MOBBIIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IpU U3Y4EHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOy4YaeMble 3HAHWS I aHajuu3a u
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUPAa M MPOUCXOASIINX B HEM M3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Jis
peleHus mpoOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAHHMNA MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTO mnpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC i (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaAOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUINe
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa W cHenu@uKky MeTOJ0B IO3HAHMS,
HCIIOJB3YEeMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMIOIEeHHWe, HW3MEpPeHHe, OKCIEPUMEHT ©  JAPYTHX),
YHUBEpCAJIbHbIE y4eOHbIC JehCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIE,



PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
TPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMH OOYyYaIOIHUXCSA, CIIOCOOHOCTH
O0yJarOITIXCsI HCITOJTh30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,
MHUPOBO33pEHUYCCKUE 3HAHWS W YHUBEpCAJIbHbIC ydeOHBIC JEHCTBUS B
MI03HABATEIILHON M COIMAILHON MPaKTUKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbLHbIMH y4eOHbIMH MO3HABATEJIbHBIMHU
NEeUCTBUSAMMU:

1) 6a3oBbIe JJOTHYeCKHE EHCTBHUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHUM 3HAHWH TPHEMBI JIOTUYECKOTO MBIIUICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTHYECKUX TOHATHH (BBIICTATh UX XapaKTEpHbIEC MPU3HAKH, YCTAaHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIPENCIATh TETU JeATEILHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPHUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DAaKTOB U SBJICHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE pPACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui TIPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3e€l M OTHOIICHWU B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a
TaK)K€  TMPOTUBOPEUMU  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YyIHTaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIE MCCJIEI0OBATEIbCKHE IeHCTBHS:

BJIAJICTh HABBIKAMH y4eOHO-UCCIIEOBATENBCKON U MTPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOIOB PEIICHUS IPAKTUISCKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHMS;



UCIIONIb30BaTh pPAa3iMuHble BUABI JESATENBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3aHUH YU€OHBIX U COI[MAIbHBIX MIPOEKTOB;

(opMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOW TEPMHUHOJIOTHEMH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4ady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLICHUs, HaXOAUTh apryMEHThl Ul JOKa3aTelbCTBA
CBOMX YTBEPK/ICHUH, 33/1aBaTh apaMeTPhl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYULIECTBJISITh LEJIEHANPABICHHBI TMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO OOJACTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAITUIO PAa3IMIHBIX BUJOB U (POPM TpECTaBICHUS, KPUTUYECKU OIEHUBAThH
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GbopMyIMpoBaTh 3aMpoChl U NPUMEHATh PA3JIUYHbIE METOJBI MPHU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (QOpMy  NpeICTaBIICHUS
Oouonornyeckor uHpopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Owonornyeckor HHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJIsAHOCTH;



BJaJeTh  HABbIKAMHM  pAclO3HAaBaHWA U 3allUThl  HH(pOpMaIHH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHHe YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMHM J1eCTBUSIMU:

1) o0mmenne:

OCYILECTBISATh KOMMYHUKAIIUK BO BCEX c(hepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MpeaIaraeMon
3aJ]auM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCThH MO3ULMHM APYTUX YYaCTHUKOB
JaJIOTa WM JUCKYCCHUH);

pacrno3HaBaThb HeBepOalbHbIE CpPEJICTBA OOILIEHUS, MOHUMAaThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MEPETOBOPHI;

BJA/I€Th PA3IMYHBIMM CHOCOOAMU OOIIEHUS W B3aUMOJEWUCTBUS, NMOHMMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl eATeTbHOCTh:

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEIICHUN Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

NPUHUMATh L[EJIW  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiau € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBaTh WJEU C TO3WLUKA HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBISIBICHUA NpoOJIeM U UX
pellIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKAaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;



CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIbHYIO AESTENBbHOCTD, BBIABIATH
po0JIeMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIBHO ~ COCTAaBJISITh IUIAH pELIEHUS NpoOsieMbl € Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIOUTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieJIaTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelleHueE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyaIlHsIM, BHOCUTH KOPPEKTHUBHI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJQ/JIeTh HABBIKAMH  TO3HABAaTENbHOM  pediiekcuu  Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX IPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQuieKCUM NJIsl OLEHKU CUTyalluu, BbIOOpA
BEPHOTO PEIICHUS;

yYMETh OLIEHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToOB
JeSITeJIbHOCTH;

3) npuHsTHE CeOS M IPYTUX:

PUHUMATH Ce0sl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
NeSITeJIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEIOBEKA.

HPEIMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl ocBoeHus mporpamMmmbl COO 1o Ouoyioruud Ha
0a30BOM YpPOBHE BKIIIOYAIOT crierupuyeckue s yueOHoro npeamera « buomorusy
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 1O OCBOCHHUIO, UHTEPIPETAIIUU U
npeoOpa30BaHUIO 3HAHUM, BUJIBI JICATEIIBHOCTH IO MOJIYYECHHI0 HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B Pa3IMYHBIX yU4EOHBIX CUTYyalMsIX, @ TAaKX€ B peaybHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbIC
PE3yNbTAThl IPEACTABIICHBI TIO TO1aM 00yUYEHUSI.



[IpenmeTHBIC pE3yNbTaThl OCBOCHUS y4eOHOTO Tipeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIHMOHAIHHOU
TPaMOTHOCTH Y€JIOBEKA IS PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PACKpPbIBATh COJIEpkKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIEeCTB M IMPEBpaIlCHUE
HHEPrUHr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBass OpPraHU3alisl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouoioruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u ydyeHus (0 LeHTpax MHOTrooOpasus u
MPOUCXOXKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIIO/IEHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB U SBICHMUM, OpPraHU3als U IIPOBEIACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE MOJTYYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU ITOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUSI SHEPTUU B KIETKEe, (POTOCHHTE3A,
IUIACTUYECKOT0 M JHEPreTMYecKoro oOMEeHa, XEMOCHHTE3a, MUTO3a, Meio3a,
OIUIOJOTBOPEHUSA, PAa3MHOXKEHUSA, HWHIAUBHUIYAJIbHOIO pAa3BUTHSA OpraHu3ma
(oHTOTEHER);

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C Lenplo obecriedeHus Oe30MacHOCTU CBOETO 3A0POBbsI U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKaroLIei
OPUPOAHON cpee, MOHUMaHUE HEOOXOIMMOCTH HCIHOJb30BAHUSA TOCTUKEHUN
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOJIOTHI VIS palMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pelaTh »JJEMEHTapHbIE T'€HETHUYECKHME 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl NpeIcKa3aHusl HacleOBaHUs MPU3HAKOB Y
OpPraHNU3MOB;



YMEHHE BBIMOIHATH JIA0OPATOPHBIE M MPAKTHUECKHUE PadOThI, COOIIOAAThH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUs yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKHUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl pElICHHS )KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBaTh COJAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIOIMS, ABWKYIINE CUIIbI ((PaKTOPBI) HBOJIIOLINY,
MPUCTIOCOOICHHOCTh OPTaHMU3MOB, BHI000pa30BaHME, JKOJIOTHMUYECKHE (DAKTOPHI,
IKOCHCTEMa, TMPOMAYLEHTHI, KOHCYMEHTBI, PpEAYIEHThl, LeMu MUTaHus,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

YMEHHME WH3jaraTh OHOJOTHYECKHE TEOpUM (SBONIONUOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHs SBOJIOIMHM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIpaBiICHUN H
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OTIPEAEIATh TPAaHULIBl X TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJOTUH: HAOJI0/IEHUE U
OTNMCaHUE >KUBBIX CHCTEM, TPOIIECCOB M SBICHUH, OpraHU3alus W MPOBEICHHE
OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIIABIDKEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEAyeMbIMH BEITUYMHAMU, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yJbTaTOB, MCIHOJIb30BAaHHBIX HAayYHbIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJANWNA, MPOAYIEHTOB, KOHCYMEHTOB, pEIyIICHTOB,
OMOreoneHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000PA30BaHMS, MPHCIOCOOIESHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOTMUECKHX (DAaKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, AHTPOMOTEHHBIX HM3MEHEHHHA B
DKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOTCOXUMHYECKHX
IIUKJIOB B OMocdepe;



YMEHHE MPUMEHATH MOJyUYEHHBIC 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0OPOBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
NPUPOIAHON cpejie, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJOTHMYECKHE 3a/1aud, COCTABJISATH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMaX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M IPaKTUYECKUE padOThl, COOIIOATH
MpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U HWHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TIJ0OAlIbHBIE  JKOJIOTMUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHUE CO3[1aBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HanmMenosanue KosmmuyecTBo yacos DJIEeKTPOHHbIE
(undposBbie)
n/  pa3aeyioB M TeM Bcer Kontpoabnubsl I[IpakTuueckn
o0pa3oBaTte/ibHbIE
I NpOorpamMmbl 0 e padoThI e padoThI
pecypcsl
BHONOMHS KaK bu6anoreka LIOK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa
92
bu6nuorexa [IOK

JKusrle cucteMsl U
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus

92
XuMH4YeCcKun bu6anoreka LIOK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KIIETKU 92
KuznenesteapHOC bubmorexa I[JOK
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
Pazmuoxenue u
MBIV AT HO® but6mmorekxa [IOK
5 4 5 1 https://m.edso00.ru/7f41c2
pa3BUTHE 92
OpTaHU3MOB —

6 HacnencrBeHHOCTH 8 15 bubmmoreka [JOK



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

COCTaB KJICTKH.

1 UBMEHYHUBOCTD https://m.edsoo.ru/7f41c2
OpraHu3MOB 92
Cenexkmust
OPTAHHAMOB. bu6nmoreka [IOK
7 3 https://m.edsoo.ru/7f41c2
OCHOBBI ”
OMOTEXHOJIOTUU o
bu6nmoreka [IOK
8 PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBLIEE
KOJIMYECTBO 34 0
YACOBIIO
ITPOIT'PAMME
IMOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC
N KosmnuecTBo yacos Jata DJIeKTPOHHbIE
uudposbie
n/ Tema ypoka Bce KonrtpoabH IIpakTHyec u3yYeH
o0pa3oBaTe/ibHbIE
n ro ble pa0oTbl  KHe padoThl  us
pecypcsbl
bubmuoreka [JOK
BHOTOrHS B https://m.eds00.ru/863
! CHCTEME HayK . 04.09.20 | 6122
23 https://m.eds00.ru/863
e632a
MeTtonast
MMO3HAHMS
JKHUBOM
PUPOJIBIL.
IIpakTrueckas
paGota Ne 1 bubmuorexa [JOK
2 VIO 30BAMH 1 0.5 11.09.20  https://m.eds00.ru/863
23 6122
€ Pa3IMYHBIX
METO/IOB IpHU
W3y4YEHUU
OMOJIOTHYECKHUX
00BEKTOBY
buonoruueckue
CHCTOMEL bubmuorexa [JOK
3 Hpouecm; - 1 18.09.20  https://m.eds00.ru/863
23 £6564
H3ydeHue
4 XuMHU4YeCcKui 1 bu6mmoreka [IOK

25.09.20 https://m.edso0.ru/863
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

Bonau 23 e674e
MUHEpPATbHBIC
COJIH
benku. Cocran bubmuorexa [JOK
5 U CTpOCHHE 02.10.20  https://m.edso0.ru/863
0OEIKOB 23 e6b72
DepMeHThl —
OMOJIOTHYECKHUe
KaTaJn3aTopPhI.
JlaGopatopHas
pabota Ne 1
WsyucHe bu6mmoreka [IOK
6 CATATHTHICCKO 0.5 09.10.20  https://m.edso0.ru/863
23 e6b72
AKTHBHOCTH
dbepmeHTOB (Ha
npumMepe
aMuUJIa3bl WIH
Karajas3bl)»
YraeBojpbl. 16.10.20 bubmorexa [TOK
7 T 23 https://m.eds00.ru/863
6870
HyKieuHoBbIe bu6mmoreka [IOK
8 CHenoTEl. ATD 23.10.20  https://m.eds00.ru/863
23 e6dsc
Uctopusa n
METO/IbI
e — bubnuoreka [IOK
9 CTCTKIL 13.11.20 https://m.eds00.ru/863
23 e6e88
Knerounas
Teopus
Knerka kak
10 LIEeJIOCTHAS 20.11.20
JKUBasi CUCTEMA 23
Crpoenue
YKapUOTHYECK
O KJIETKH.
JlaboparopHas
pabora Ne 2 Bu6nnorexa LIOK
«H3yuenue https://m.eds00.ru/863
11 crpoenus 0.5 27.11.20 e6ff0
KJIETOK 23 https://m.eds00.ru/863
pacTeHuit, e716¢
JKUBOTHBIX,
rpuboB u

OaxTepuil moJ
MHUKPOCKOTIOM



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

Ha F'OTOBBIX
MUKpoIpenapar
ax ¥ ux
OIMCAHUE»

OOMeH BelecTB bubnuorexa [JOK
12 wm 04.12.20 https://m.edso0.ru/863
MeTaboIn3M 23 e766¢
DOTOCHITES. bubmuoreka [JOK
13 X eMOCHHTES 11.12.20 https://m.eds00.ru/863
23 €7c98
DHepreTUYecKu bubmorexa LOK
14 N 18.12.20 https://m.eds00.ru/863
i1 0OMeH
23 efaae
KuzHeHHbIN
LUK KJIIETKH.
Jlenenue
KJIE€TKH. MUTO3.
JlaboparopHas
pabora Ne 3
«HaGmoere bubmuorexa [JOK
15 0.5 25.12.20 https://m.edso0.ru/863
MHTO3a B 23 e7dca
KJIETKaX
KOHYHKA
KOpeIIIKa JyKa
Ha TOTOBBIX
MHUKpOIpenapar
ax»
buocuntes
Genka, Pearius bu6mmoreka [JOK
16 MATPHYHOTO 15.01.20 https://m.eds00.ru/863
24 e796e
CUHTE3a
Tpancnsauus — bubnnoreka [JOK
17 = OuocuHTe3 22.01.20 https://m.edso0.ru/863
Oenka 24 e796e
Hexknerounrlie bu6mmoreka [JOK
18  dopmser xu3HH 25.01.20  https://m.eds00.ru/863
— BHUPYCHI 24 €7540
bu6mmorexa [IOK
Dopmbl 290100 ttps://m.edsoo.ru/863
19 Pa3MHOKEHUS 24 e81b6
OpraHu3MOB https://m.eds00.ru/863
e83le
bu6mmorexa [IOK
20  Meiio3 05.02.20  https://m.edso0.ru/863
24 e7fda
21  OGpa3oBanue U 0.5 bubmmoreka [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

pa3BuTHE
MOJIOBBIX
KJIETOK.
OnogoTBOpeHH
e.
JlaGopaTopHas
pabora Ne 4
«3yuenne
CTpOCHUS
MIOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpOIpernapar
ax»

12.02.20
24

https://m.edso0.ru/863
e81h6

22

23

NunuBuayansH
0€ pa3BUTHE
OpraHu3MOB
I'eneTnka —
Hayka o
HaCJICICTBEHHOC
TH U
W3MEHYHUBOCTH

19.02.20
24

26.02.20
24

bu6mmoreka [IOK
https://m.edso00.ru/863
£8436

bubmuoreka [JOK
https://m.edsoo.ru/863
e86f2

24

25

3aKOHOMEPHOCT
U HaclleZJOBaHUS
MPU3HAKOB.
MoHoruOpuIHO
€ CKpelIuBaHue
Jurubpunxoe
CKpelIUBaHUE.
3akoH
HE3aBUCHUMOTI'0
HACJIeJIOBAHUS
MPU3HAKOB

04.03.20
24

11.03.20
24

bu6mmoreka [IOK
https://m.edso00.ru/863
£8878

bu6mmoreka [JOK
https://m.edso0o.ru/863
€89a4

26

Cuennennoe
HacJIe/IOBaHHE
NPU3HAKOB.
JlaboparopHas
pabora Ne 5
«M3yuenune
pe3yibTaToB
MOHOTHUOPUIHOT
ou
JTUTHOPUTHOTO
CKPEIINBAHUS Y
Ipo30(huibl HA

0.5

15.03.20
24

bubmuorexa [JOK
https://m.edsoo.ru/863
e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

TOTOBBIX
MUKpOIpenapar
ax»

I'eneTnka mona.
HacnenoBanue
MIPU3HAKOB,
CIICIUICHHBIX C
IIOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/863
€8c60

18.03.20
23

28

MN3MeHYNBOCTS.
Henacnencteen
Has
M3MCHYUBOCTb.
JlaGopatopHas
paborta Ne 6.
N3yuenue
MOAU(UKAITMOH
HOM
M3MEHYUBOCTHU,
MOCTPOEHNUE
BapUAILIMOHHOTO
psana u
BapHUaIMOHHON
KpUBON»

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863
e8efe

08.04.202
4

29

30

31

Hacnencrsenna
s
W3MEHYUBOCTb.
JlaboparopHas
pabota Ne 7.
«AHamu3
MyTalui y
Npo30(uIIbI HA
TOTOBBIX
MUKpoTpenapar
ax»

T'eneTuka
qeJIoBeKa

Pe3epBHbIit
YPOK.
O06o06mieHuE 110
TEMeE
«Hacnencrsenn
OCTb 1
N3MCHUYHNBOCTH
OpPTraHU3MOB»

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/863
e8efe

15.04.20
24

bu6mmoreka [JOK
22.04.20 | https://m.edso0.ru/863
24 €8d78

29.04.20
24



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Cenekuus Kak bubnuorexa [JOK
06.05.20
32  Haykawu 1 https://m.eds00.ru/863
24
porecce 9214
Metonn! u
JIOCTYKCHUS 13.05.20 bubnuorexa [JOK
33  ceneknuu 1 https://m.eds00.ru/863
. 24
pacTeHui u 9214
YKUBOTHBIX
b
HOTEXHOJIOT U 20.05.20 bubmuoreka [JOK
34 | xak oTpacib 1 24 https://m.edso00.ru/863
NPOU3BOACTBA €9336
OBLIEE
KOJIMYECTBO
4 4
YACOB I10 3 0
ITPOI'PAMME

buonorus. O6mas 6uonorusi. 10 knacc. bazoslit ypoBens / Cuoriazos B.U.,

Aradonona 1.b., 3axaposa E.T. UznatensctBo JJPODA, xoprioparius

"Poccuiickuii yueOHUK"

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

Meroandeckoe rmocooue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
http://bio.1september.ru/
http://college.ru/biologiya/
http://www.eco.nw.ru/

http://www.sbio.info

http://www.darwin.museum.ru



http://www.sbio.info/
http://www.darwin.museum.ru/
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