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HOACHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHUOJOTHMH TEOPETUYECKYI0 OCHOBY JMJIsi ONpPEICIICHUS
NOIX0/M0B K (OPMHPOBAHUIO cCOJAEpKaHHUS ydeOHOoro mpeamera «bHonorus» CcocTaBWIN:
koHnenryanbHbeie TookeHuss PI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIeH, COJepIKaHMS,
pe3yIbTaToOB 00y4YeHHS ¥ TPEOOBAHUIN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TIOJIOKEHUST 00 00ITHX
HEeISIX W MPUHLHUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeIHEro oOIIero
obOpa3oBanus B Poccuiickoii ®Denepamnuu, a TakkKe TMOJIOXKEHUsS O crenudpuke Ouonoruu, e
3HAYEHUH B O3HAHUHU >KUBOI MPUPOJIBI U 00ECIIEUCHUH CYIIECTBOBAHUS YEIOBEUYECKOr0 00IECTBa.
CornacHo Ha3BaHHBIM ITOJIOKCHHSIM, OMIPEICICHBI OCHOBHBIC ()YHKITH MPOTPAMMBI 110 OMOJIOTHH U
€€ CTpyKTypa.

[TporpamMma mo Ouosoruu AAaéT MPEACTaBICHHUE O IENAX, 00 o0mIel cTpareruu OOy4CHHS,
BOCIHUTAHUS U Pa3BUTHsI O0yUaIOUIMXCs CpeAcTBaMH yueOHoro npeamera «buonmorusy, onpenenser
00s3aTeNIbHOE MPEIMETHOE COJIEP)KAHUE, €r0 CTPYKTYPY, paclpelesieHHe IO pasfesiaM U TeMaM,
PEKOMEHIyeMYIO TI0CIIeI0BAaTENbHOCTh U3YUeHHs YYEOHOr0o MaTepuaa ¢ yuéToM MEXIPEAMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKU OOpa30BaTeIbHOrO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEHN
oOyJaromuxcs.

B mporpamme mo OGMOJIOTHH TaKKE YIUTHIBAIOTCS TPEOOBAHUS K IUIAHHPYEMBIM JIMYHOCTHBIM,
METamnpeMETHBIM U TPEIMETHBIM pe3ylbTaTaM 0O0ydeHHs B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATEIPHON  JCATCIbHOCTH/YICOHBIX — JIEHCTBUH  OOy4YaromuXxcss 10 OCBOCHHUIO
coJiep>kaHusl OMOJIOrH4YecKoro oOpa3oBaHusl.

B mporpamme mo Omonormu (10—-11 kmaccel, 0a30BBIi ypOBEHb) peaNn30BaH TNPHHIIUI
MPEEeMCTBEHHOCTH B M3y4eHHHM Ouosiorud, Onarojgaps dYeMmMy B HEH MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA pPa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  LEHHOCTHBIX  OPHUEHTAlMil  JIMYHOCTH,  HKOJIOTMYECKOTO  MBIIUICHHUS,
IIPEJICTaBICHUN O 3I0pOBOM 00pa3e KU3HU U OEPEKHBIM OTHOIICHUEM K OKPYXKarollel MpupogHOn
cpene. [ToaToMy Hapsiy ¢ u3ydeHueM OOIIeOMOIOTUYECKUX TEOPUl, a TaKKe 3HaHUN O CTPOSHUH
JKUBBIX CHCTEM pPA3HOTO0 paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX IPOILECCOB B
mporpaMMe 1O OWOJOTHHM YAEJICHO BHUMAHUE WCIIOJNB30BAHMIO TMIOJYYCHHBIX 3HAHWHM B
MOBCEIHEBHON JKW3HHM JUIS PENICHHs] TPHUKIAIHBIX 3a7ad, B TOM YHCIE: NPOPUIAKTHKA
HACJIEICTBEHHBIX  3a00JleBaHUN  YeJIOBEeKa,  MEAMKO-TeHETHMYECKOTO  KOHCYJIbTUPOBAHUSA,
000CHOBaHHS JKOJIOTUYECKH 11€JecO00pa3HOro MOBEACHUS B OKpY’Karollled MPUPOAHON cpene,
aHalM3a BIUSHUSA XO3SMCTBEHHON [EATENbHOCTH 4YEJNOBEKa Ha COCTOSIHHME MPHUPOJIHBIX U
HUCKYCCTBCHHBIX JKOCHCTEM. YCHWJICEHWE BHHMAHUS K TPHUKIATHOW HAIMPABICHHOCTH Y4eOHOTO
npenMera «buonorus» MPOIUKTOBAHO HEOOXOAMMOCTHIO OOECTeYEHHS YCIOBUM Ui pElIeHUS
OJIHOHM M3 aKTyalbHBIX 3a/lay IIKOJIBHOIO OMOJOrH4ecKoro oOpa3oBaHMs, KOTOpas IpearoJiaraet
dbopMupoBaHHe y OOYYAIOIIUXCS CHOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHE cpemHero ooOmero oOpa3oBaHHS 3aHMMaeT BaxHoe MecTto. OHa
oOecnieunBaeT (opmupoBaHHE Yy OOydaroOIIUMXCsl MPEACTABIEHUNM O HAyyHOM KapTUHE MUpa,
pacmupsieT U 00001IaeT 3HaHUS O >KUBOW MPUPOAE, €€ OTIMUYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMil ¥ DHBOJIIOLUHU, CO3HAE€T YCIOBUS JUIsl: TO3HAHUS 3aKOHOB KUBOM TMPUPOJBI,
dbopmupoBanus (GYHKIIMOHATHHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO M Oe3omacHOro obpasza
’KHU3HU, SKOJIOTUIECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOIIECHUS K )KHBOW MIPHUPOJIC U YEITOBEKY.

Bonpiioe 3HaueHne OMOJIOTHS UMEET TakKe JUIsl PEeIIeHUs] BOCITUTATENbHBIX U Pa3BUBAIOIIUX
3alay CcpeaHero oO0Imiero o0pa3oBaHUsA, COUMANM3AMN OOyJaromuxcs. V3ydenwe Ouosoruu
obOecrieunBaeT ycioBus i (OpMHpPOBaHHS HWHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIMOHHBIX HAaBBIKOB, 3CTETUYCCKOU KYJIBTYPHI, CIIOCOOCTBYET MHTETPAIMHA OHOIIOTHIECKUAX
3HaHWN C TPEICTaBICHUSIMH U3 JAPYTrUX y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU H
reorpajguu. Ha3BaHHBIE MOJOXKEHUS O TNpeaHa3HayeHHH Yy4yeOHoro mnpeamera «buonorus»
COCTaBUJI OCHOBY JJIsl OTPEAeNICHUs! TOX0J0B K 0TOOpY U CTPYKTYPHUPOBAHUIO €TO COJIePIKAHUS,
MPEJICTaBICHHOI0 B IporpaMme 1o OHOJIOTHH.



Ot6op comepxanus ydueOHOTO TIpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyIbTypOCOOOPA3HOTO IMOAXO0/a, B COOTBETCTBHH C KOTOPBIM OOYYaroIIuecs MOJKHBI
OCBOUTH 3HAHUS U YMEHHUS, 3HAUMMbIE JJIs1 (GOpMUPOBaHUSA OOLIEH KyJIbTYpHI, ONpEAesSIoNe
aJICKBAaTHOE TIIOBEJCHHE UYEJIOBEKAa B OKPYXKAIONICH MPUPOAHONW cCpele, BOCTpPeOOBAaHHBIC B
MOBCETHEBHON JKM3HU M TPAKTHUYECKOW aesTenbHocTH. Ocob0e MECTO B ITOM CHUCTEME 3HAHHM
3aHUMAOT AJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITYKaT OCHOBOH Jytsi (hOPMUPOBAHMSI TTPEICTABICHHIA
O COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KAapTHHE MHpa M IIEHHOCTHBIX OPHUEHTALMSIX JMYHOCTH,
CIOCOOCTBYIONTUX T'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpyKkTypupoBaHHE cojep aHUs Yy4eOHOro MaTepuana B TMporpaMMme M0 OuoIoruu
OCYIIECTBIICHO C y4€TOM MPHOPUTETHOIO 3HAUYEHUS 3HAHUK 00 OTIMYUTENbHBIX OCOOEHHOCTSX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOW OPraHU3ALMK U IBOJIIOLUU. B COOTBETCTBUM C ITUM B CTPYKTYpPE
yuebHoro npeameta «broaorus» BIICIEHBI CIEAYIOIINE CoAepKaTeNbHbIe INHNN: «bruonorus kak
Hayka. MeTonbl Hay4yHOro MO3HaHUs», «KieTka kak Owonormueckas cucremay, «OpraHu3M Kak
Ouosnoruueckas cuctema», «Crucrema U MHOrooOpas3re OpraHMuecKoro MUpay, «IBOJIOLUS KUBOK
IPHUPOJBIY, «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3yueHus yuyeObHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00yJarOIUMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATBHONH OpraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrue yMEHUN UCTIONIB30BaTh ATH 3HAHUS JJISl TPAMOTHBIX JICHCTBUI B OTHOIICHUU
00BEKTOB )KMBOU TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TTPOOJIEM.

Joctuxenne uenu wu3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTCs peleHueM CIeAYIOMNX 3a/1ay:

OCBOEHHE O0YYaIOIUMUCS CHUCTEMbI 3HAaHUN O OMOJNOTUYECKUX TEOPHUSX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MIPABIIIAX, CIY>KAIUX OCHOBOW JJIs (DOPMUPOBAHHMSI TIPEICTABICHUN
0 €CTECTBEHHO-HAYYHON KapTHHE MUPA, O METO/IaX Hay4YHOrO MO3HAHUS, CTPOCHUH, MHOTO00pa3uu
U OCOOCHHOCTSIX JXHBBIX CHCTEM pPa3HOTO YPOBHS OpPTaHW3aIlUH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHH;

dbopMHupoBaHHEe Yy OOY4YaIOIIMXCA I103HABATEIIbHBIX, HMHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSX Pa3BUTUS B OMOJOTMU HAYYHBIX B3TJISOB,
UJIeN ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUH;

CTaHOBJIEHUE Y 00yYaromuxcs o0miei KynbTypbl, (PyHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATH W OLICHWBATH SIBJICHHS OKPYXKAIOMIETO MHpa KHBOW MPHPOJIBI HA OCHOBAHUU
3HAHW U OTBITA, MMOJYYEHHBIX TPU U3YYEHUH OMOJIOTUH;

dbopMupoBaHHEe Y OOYYaIOMUXCA YMEHUH WITIOCTPUPOBATh 3HAYEHUE OWOIOTHYECKUX
3HAHUM B TPAKTUYECKOW JIEATETbHOCTH 4YEIIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKHBOW MPUPOJIBI,
HEOOXOIMMOCTH OEpEeKHOTO0 OTHOIICHHUS K HeW, COOIOEHUS dTUYECKUX HOPM IPHU MPOBEICHUH
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OHMOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIIICHUS YPOBHS HSKOJOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

NMPUMECHECHUE TPHOOPETEHHBIX 3HAHUH M YMEHUN B TIOBCEIHEBHOW JKWU3HH JUISI OIECHKU
MOCNEACTBUIA CBOEH JEATETbHOCTH IO OTHOIICHHIO K OKpYXKawIled cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKN 3a00IeBaHU.

B cucreme cpennero obmero oOpazoBanus «buonorus», uzydaemas Ha 0a30BOM YpOBHE,
SABISIETCST  00sI3aTEIBPHBIM yU4E€OHBIM TIPEAMETOM, BXOJSIIUM B COCTaB NPEIMETHOW 00JacTH
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

Jlyist u3ydeHust OMOJIOTHH Ha 0a30BOM YPOBHE CPEJHET0 00IIero oopa3oBaHus OTBOIUTCS 34
yaca B 10 kiacce — 1 yac B Hezento.



COJEPXAHUE OBYYEHUA

10 KITACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMHU H APYTUMHU
€CTECTBCHHBIMU HayKamH, Quiocoduei, ITHUKOH, ICTETUKOM © mpaBoM. Pons Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucremMa OMOJOrHYeCKUX HayK.

MeTobl TIO3HAHUS KXUBOW TPUPOABI (HAOIIOJEHUE, DKCIEPUMEHT, OMHCAHHUEe, U3MEpPEHUE,
KJaccuukanus, MOJASITHMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

[TpakTiueckas padora Ne 1. «Mcmonb30oBaHWE pa3TUYHBIX METOAOB IPU HW3YYCHUU
OHOJOTUYECKIX OOBEKTOBY.

Tema 2. JKuBble cHCTEeMbI M UX OPraHU3AIUSA.

JKuBble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus: 6uonaoruu. OTInYme )KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucreM U HX pa3HOOOpasue. YPOBHM OpraHu3aludd  OHOCHCTEM:

MOJIEKYJISIPHBIN, KJICTOYHEIH, TKaHCBEIH, OpraHu3MEHHBIH, MOMYJISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmumpl u cxembl: «OCHOBHBIE TpPHU3HAKH J>KU3HW», «YPOBHU OpraHU3alUH JKHUBOU
TIPUPOIBI.

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XumMuvecKkuii cocTaB U CTPOCHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMUMHUYECKHUE DIIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMOTHYECKOro OaiaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKHCIOTE — MOHOMEPHI OenkoB. HesameHumMble u
3aMEHUMbIE AMUHOKHUCIIOTBl. AMUHOKHCIIOTHBIN COCTaB. YPOBHHM CTPYKTYPhl OEIKOBON MOJIEKYIIbI
(mepBUYHasi, BTOPUYHAs, TPETUYHAS U YETBEPTUYHASI CTPYKTypa). XUMUYECKUE CBOICTBA OEIKOB.
buonorndeckue GpyHKIUN OENKOB.

®epMeHThl — Ouosormueckue katanuzaropbl. CTpoeHue ¢epMeHTa: aKTHUBHBIA LEHTD,
cyocrpatHas  crneuuduuHoctb.  Kodepmentsl.  Butamunsl.  Ominuust  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoasl: MOHOcaxapusl (IJIIOKO3a, pubo3a M J1e30KCUpub03a), Aucaxapujipl (caxaposa,
JAaKTO3a) W TMOoJucaxapuasl (Kpaxmani, TJIUKOTeH, I[eJuToo3a). buonornyeckue GyHKIMHA
YIJIEBOJOB.

Jlununpr:  Tpurmuuepuasl, ¢ocdoaunuabl, crepounsl. ['mapoduibHO-THAPODOOHBIE
cBoiicTBa. buonornueckue ¢yHkuumu nunuaoB. CpaBHEHHE YTIIEBOAOB, OCJIKOB M JIMIUAOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotrel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pyukiuu JHK. Ctpoenue n pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kierke. Kinetounas Teopust — npuMep B3auMOAEHCTBHS Ui u pakToB
B HAyYHOM ITO3HAHUU. MEeTO/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOlue MpU3HAKW KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmnapat, cucTeMa CUHTe3a Oerka.

Tunel KIETOK: JyKapuoTHueckas U IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuyeckoi kietku. Knerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAJIMKC, UX (QYHKLUH.
[Tnasmatnueckass MmemOpana, e€ cBoicTBa u (QyHKuuM. lLluromnmasma u e€ OpraHoMIBI
OnnomemOpannble opranounbl kietku: DIIC, anmapar ['ombmku, nuzocomsel. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IutacTusl. [IpoucxoxaeHne MUTOXOHAPUN U miuacTul. Busel
wiactua. HememOpaHHble OpraHouzbl KIETKH: PHUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOIIN,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIO0B KIETKH. BriatoueHus.

Anpo — perynsaTopHblil neHTp kieTku. CTpoeHue sjpa: siepHas 000J0YKa, KapHoIUla3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, .
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne  XMMHMYECKMX ~ JJIEMEHTOB B HEXMBOM  HPUPOIE»,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOIE».

Tabmuubr u cxembl: «llepuonuueckass Tabnuma XUMHUYECKHX OJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJbI», «buocunres Genka», «CTpoeHue MoieKyibl Oenka», «CtpoeHue (epmeHTay,
«Hyxkneunossie kucinotel. JJHK», «Ctpoenue monexynbsr AT®», «CtpoeHue 3yKapuOTHYECKOM
KieTkn», «CTpoeHue 3>KMBOTHOM KIETKW», «CTpO€HHME pacTUTEIbHOU KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIunuasn.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, 00OpyIOBaHUE [UId TNpOBeNCHHs HaOI0AeHul,
U3MEpPEHU, AKCIEPUMEHTOB, MHUKpOIpENapaTbl PacTUTEIbHBIX, XUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «V3yueHue KaTalUTUYECKOH AaKTMBHOCTH (DepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHas padota Ne 2. «/3yueHue cTpoeHus KIE€TOK pacTeHUH, )KUBOTHBIX U OaKkTepuit
[10J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUEN.

Tema 4. ’KuznegessTeJLHOCTDL KJICTKH.

OOMeH BelecTB, I METa0oau3M. ACCUMIIIALUS (TJTACTUYECKU 0OMEH) M TUCCUMMIIALINS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI E€AMHOro Iporecca Merabonusma. Poib 3aKOHOB
COXpaHEHHUs BEILLIECTB ¥ SHEPTrUU B IOHUMaHUU MeTabosIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIM M rerepoTpodHbii. Ponb ¢depmeHTOB B 00OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CpetoBas u TemHoBas (a3l (dorocuHTeza. Peakuumum (¢orocuHTesa.
D¢ dekTuBHOCTh PoTocHHTE3a. 3HaUeHne (HOTOCHHTE3a IJIsl KU3HU Ha 3emuie. BrnusHue ycrioBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEeMOCHUHTE3UpYIolue OakTepuu. 3HAYeHHWE XEMOCHUHTE3a JUIsl JKU3HU Ha
3emuite.

DHepreTuyeckuil 0OMeH B KJieTKe. Paciienyienne BemecTs, BbIIEICHUE U aKKyMYyJIUPOBaHUE
HEPTUU B KJIETKe. OTambl HJHEpreTudyeckoro oobmeHa. Inmkonu3. bpokeHue M ero BUIbL.
Kucnoponnoe oxucienue, Wik KiIeTo4Hoe JpixaHue. OkucnutenbHoe (HochopuirpoBaHHe.
O} PeKTUBHOCTH IHEPTrETHIECKOTO 0OMEHa.

Peakuun wmarpuunHoro cunre3a. ['‘enernueckas wuHbopmanus u JHK. Peanuzanus
reHeTu4eckoil uHdopmaruu B kieTke. ['eHeTHueckuit kox M ero cBoiictBa. TpaHckpumus —
Matpuuabli cuHTe3 PHK. Tpancmsaumss — OuocuuTe3 Oenka. Dtambl TpaHcisuuu. KoaupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsie ¢popMmbl xu3Hu — Bupychl. Mctopust otkpeitus Bupycos (. W. ViBaHOBCKUit).
OcoOeHHOCTH CTpOCHHST W KM3HEHHOro LuKiIa BHpycoB. bakrtepmodaru. bonesnum pacrenwmid,
’KUBOTHBIX M 4YEJIOBEKAa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHoxedunura yenoeka (BUY) —
Bo30yautens CIIM/la. OOpatHast TpaHCKpHUILMs, peBepTaza M uHTerpasa. Illpoduiaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHHM.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konsnos, /. 1. UBanosckuit, K. A. Tumupsizes.



Tabmumpl u cxembl: «Tunel nutanusy, «Metadonuzm», «MHUTOXOHAPHU», « IHEPTETHICCKUN
oOmen», «Xmoporutact», «Portocuntedy, «Ctpoenne JJHK», «CtpoeHune u (yHKIMOHMpPOBAHUE
reHa», «CuHre3 Oenka», «['eHeTmueckuid kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
*)u3HeHHbIH nuki Bupyca CIINa, 6aktepuodaray, «Pemmkarus JTHK».

O6GopynoBanue: Mojaenu-ammvkauu «Yapoeraune JIHK u Tpanckpunmus», «buocuHTe3
oenka», «CTpoeHue KIeTkn», Mosens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 0WKI, WM JKU3HEHHBIM LUK KieTkd. MHtepdasza m muto3. IIpomeccsr,
nporekatomue B uHTepdaze. Permmkamus — peakumst matpuunoro cuHte3a JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHUN. JIUTJIOMIHBIA M TaIUIOWJHBIA XPOMOCOMHBIE
Habopel. Xpomatuabl. LluTomornyeckre OCHOBBI Pa3MHOXKEHHUS U WHAUBUIYAJTBHOTO PAa3BUTHUSA
OpraHU3MOB.

Henenune xknetku — muro3. Craguu murtosa. Ilponeccsl, npoucxoasimye Ha pa3HbIX CTaIUsAX
MHUTO3a. BHOIOrnYecKkuii CMbICT MUTO3A.

[TporpamMmmupyemasi TuOesb KISTKH — arlornTo3.

@DopMbl pa3MHOXKEHUS OPraHU3MOB: OEcCrojioe U MosioBoe. Buabl 6ecrnonoro pa3MHOKEHHUS:
JICJIEHNE HaJIBOE€, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHUE, BETETaTUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECI0I0Tro.

Meiio3. Craaum wmeiosza. Ilpoueccel, npoucxoasnme Ha craausx weios3a. I[loBeaeHue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

['amerorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KIIETOK Y KUBOTHBIX. [l0JOBBIE Kele3bl:
CEMCHHUKM W smuHUKU. OOpa3oBaHWE W Pa3BUTHE TMOJIOBBIX KIETOK — TaMeT (CIepMaTo30uI,
AllIeKIIeTKa) — crhepMatoreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHS — SHMIIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpPHOHAIBHOE Pa3BUTHE (IMOpUOTeHe3). DTambl
AMOPHOHATILHOTO Pa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JPOOJICEHWE, TacCTPYJISIIIUS, OpraHOTeHE3.
[TocToMOproHaIbHOE pa3BUTHE. THUIBI MOCTIMOPHOHANIBHOTO PAa3BUTHUS: MPsIMOE, HEMpPIMOe
(MuumHOYHOE). BnmsiHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumel 1 cxembl: «DopMbl pa3MHOXKEHHUS OPraHU3MOBY», «/[BOifHOE OIUIOJOTBOpEHHE Y
IIBETKOBBIX PAacTeHHI», «BereratuBHOE pa3zMHOXKEHUE pacTeHUi», «JleneHue KIeTKu OakTepuiin,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHHe XpomMocoMbl», «Kierounelii nukiy», «Pemnmkanus
JHK», «Mutos», «Meno3», «IIpsmoe n HenpsMoe pa3BUTHEY, «I'aMeTOreHe3 y MIIEKOIUTAIOIUX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

O6opynoBaHue: MHUKpPOCKOI, MHKporpenapaTsl «CriepMaTo30UIbl MIIEKOIHUTAIOIIET O,
«Siueknerka muekonuraromero», «KapruokuHes B KJIETKax KOpEIIKa JyKay, MarHUTHAas MOJEIIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 3. «HaGmromenne MuTo3a B KJIeTKaX KOHUMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax.

Jlabopatopnast pabora Ne 4. «/3ydeHwe CTPOCHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieicTBeHHOCTHh M U3MEHYHBOCTH OPIaHU3MOB.

[Ipeamer u 3amaum reHeTUkH. Vctopusi pa3BuUTHS TeHETUKU. Ponab UUTONOTMU U
AMOPHOJIOTHH B CTAHOBJICHHHM TE€HETHKH. BKiIam pOCCHUUCKMX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToAbl TeHETUKH (TUOPUIONOTUYECKUH, ITMTOTCHETUYECKU, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHBIE T€HETUYECKHE TOHATHS. ['eHeTHdecKkass CHMBOJIMKA, WCIIOJb3yemasi B
CXeMax CKpelrBaHUuM.



3aKOHOMEPHOCTH  HAaCJEJOBaHMS  NPU3HAKOB,  ycTaHoBieHHble [.  MeHnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eInHo0Opa3ust THOpUIOB nepBoro nokosieHus. [IpaBuio
JOMUHUPOBaHUA. 3aKOH pacllerieHus] Npu3HakoB. ['unore3a unctotsl ramer. [lonHoe u HenosHOe
JIOMUHHUPOBaHHUE.

JuruOpunHoe  cKkpeliuBaHHE. 3aKOH  HE3aBHCHMOIO  HACJIEJOBAaHUSA  IPU3HAKOB.
[{uTOoreHeTUYEeCKUE OCHOBBI JTUTMOPUIHOIO CKpELIMBaHUSA. AHAIM3MPYIOIIEE CKPEIMBAHUE.
Vcnonb30BaHue aHAIU3UPYIOLIETO CKPEIMBAHU ISl ONPE/IEICHNs T€HOTUIIA OCOOH.

CueruieHHoe HacnezoBaHue mpu3HakoB. Pabora T. Moprana mo cCLEIUIEHHOMY
HacJleI0BaHUIO reHoB. HapyIieHue cuenieHus reHoB B pe3ysbTaTe KpOCCUHIOBEpa.

XpoMOCOMHasi TEOpUsl HACJIEACTBEHHOCTH. | 'eHeTHueckue KapThl.

I'eneruka mona. XpOMOCOMHOE OIIpPENEICHHUE I0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
["'omorameTHsle U rereporaMeTHsle opranu3msl. HacnenoBanue npu3HakoB, CLEMICHHBIX C ITOJIOM.

N3meHunBOCTh. Bubl M13MEHYMBOCTU: HEHACIEACTBEHHAs U HACJIEACTBEHHas. Poib cpenbl B
HEHACJIECTBEHHONM  M3MEHUYMBOCTH. XapaKTepUCTUKAa  MOAU(UKAUOHHOW  HM3MEHYHMBOCTH.
Bapuanvonsslii psn v BapuanuoHHas Kpusas. Hopma peakiuu npusHaka. KoaudecTBEeHHBIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, wimM TEHOTHUITUYECKAas, M3MEHYMBOCTh. KoMOWHATHBHAs H3MEHYUBOCTH.
Meiio3 U 1OJIOBOM mpolecc — OCHOBa KOMOWMHATMBHOM HM3MEHYMBOCTH. MyTalMOHHAs
u3MeHuuBocTh. Kilaccupukauus MyTaluil: Te€HHble, XpPOMOCOMHBbIE, TreHOMHble. Yactota u
OpUYMHbl MyTanuil. MyrarenHsle (axkTopbl. 3aKOH I'OMOJIOIMUYECKUX DSAJOB B HAcieICTBEHHOH
n3menunBoctu H. 1. BaBunosa.

BHesinepHast HaclieAICTBEHHOCTh M H3MEHYUBOCTb.

I'enetuka denmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABl TE€HETUKHM YeEJIOBEKa:
reHealornyeckuii,  ONM3HELOBBIH,  IUTOICHETHYECKUH, OMOXMMHUYECKUH,  MOJEKYJISpHO-
reHetuyeckuil. COBpEMEHHOE OIpeAeeHUEe TIEHOTUIA: I[IOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TFeHOTUIIMpPOBaHUe, B TOM uucie ¢ nomoiupto [II[P-ananuza. HacneacrtBenHsle 3a0oneBaHMA
YyeJioBeKa: FeHHbIEe 00J1€3HU, O0JIE3HU C HACJIEICTBEHHON IMPENpacnoiIokKEeHHOCTbIO, XPOMOCOMHbBIE
6one3nu. Comaruyeckue M reHeparuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpMHLHMIIBI 310pOBOTO
o0Opa3a HU3HU, JUArHOCTUKH, NPOQUIAKTUKMA W JICYEHUs TeHeTHYecKux OonesHed. Menuko-
TEHETUYECKOE KOHCYJIBTUPOBAHHWE. 3HAYEHHE MEAMIMHCKOW TE€HETUKM B NPEJOTBPALICHUM U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHUI YETIOBEKa.

JleMoHCTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmunel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHWE U €ro IMTOr€HETUYECKash OCHOBaY,
«3aKOH paclIeIIEHHUs ¥ ero [IUTOreHeTHUYecKasi OCHOBa», «3aKOH YMCTOTHI TaMeT», «/lurunbpuanoe
ckpemuBanue», «lluTomornyeckue - OCHOBBI ~ JAUTMOPUIHOrO  CKpeluBaHus»,  «Meilo3y,
«B3anMonelicTBHE allIENIbHBIX TEHOBY, «I €HETUUECKHEe KapThl PAaCTEHH, )KUBOTHBIX U YEJIOBEKAY,
«'eneruka mnona», «3aKOHOMEPHOCTH HAclE€AOBaHUA, CIEIUIEHHOro ¢ mojom», «Kapuotumsl
4yeJoBEeKa U JKUBOTHBIX», «Buasl u3MeHunBOCTH», «MOIU(UKAIMOHHAS W3MEHYHBOCTbY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnmn KpoBuy», « MyTalluoOHHas U3MEHYUBOCTD.

Ob6opynoBanue: Mojenu-anmMkanun «MoHorubpuaHoe ckpeumBanuey», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpeunuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
MUKponpenapat «/pozodpuna» (Hopma, myTanuu (HOpMbl KPbUIbEB M OKpPAcKH Tena), repOapuit
«I"opox mOCEeBHOW».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopuast pabora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHIHOTO M TUTHOPUIHOTO
CKpEeILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopatopuast pabora Ne 6. «M3yueHne MoanUKAIMOHHOW W3MEHYMBOCTH, TOCTPOCHHUE
BapUAIlMOHHOTO PsiJia U BapHALIMOHHOW KPUBOW.

Jlaboparopnas pabGora Ne 7. «AHamu3 wMyTauuid y JApo30ouibl Ha TOTOBBIX
MHUKpOIpernaparax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.



Tema 7. Cesexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M Ipolecc. 3apoKICHUE CelNeKIuu U JoMmecTukanusd. Yuenue H. U.
BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS M MHOrooOpas3usi KyJbTypHBIX pacTeHuid. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKUUU. MaccoBbli M HWHIUBUAYAIbHBIH OTOOPBHI B CEIEKLUU
pacTeHHi M XMBOTHBIX. OIEHKA SKCTephepa. BIM3KOPOICTBEHHOE CKpEUIMBAHWE — WHOPWAMHT.
Yucras nuaus. CKkpenuBaHue YUCTHIX JIMHUKA. ['eTepo3uc, wim rubpuaHas cuia. HepoactBeHHoe
cKpemBanue — ayropuauar. OtnanéuHas rudpuanzanus u e€ ycrnexu. VIcKycCTBEHHBIN MyTareHe3
Y TIOJIyYE€HHE MOJUIUIONI0B. JOCTHKEHUS CENEKIIMHY PACTEHNU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHooruss Kak OTpaciib MPOU3BOJACTBA. ['€HHAas HHXKEHepus. OTambl CO3JaHUs
pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kiierounas wunxeHepus. Kietounsle
KyJIbTypbl. MUKpPOKIIOHAIBHOE pPa3MHOXKEHUE pacTeHuil. KioHMpoBaHHME BBICOKONIPOAYKTHUBHBIX
CENIbCKOXO3SHCTBEHHBIX OpPraHU3MOB. DKOJOTHMYECKME U JdTHdeckue mnpobiembl. MO —
FeHEeTUYECKU MOIU(DUIINPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuubl u cxembl: KapTa «LIeHTpBI MPOUCXOXKICHHS M MHOTO00pa3us KYJIbTYPHBIX
pacteHui», «lloponbl goMalmIHMX >KUBOTHBIX», «CopTa KyJNbTYpPHBIX pacTeHuil», «OTaanéHHas
rubpuam3anusy», «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KylnbTypbl M KJIOHHpoOBaHHE», «KOHCTpyupoBaHuWE U MEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBaHue: MYJSDKA IJIOJJOB M KOPHEIJIONOB AMKUX (OPM U KYJIBTYPHBIX COpPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIIMM PAacTeHWHW U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENbHBII y4acTOK, B TEILUTUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOYHUBEPCUTETA UITH HAYYHOTO IICHTPA).



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 BUOJIOTHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30BAHUMA

Cormacao ®I'OC COO, ycraHaBauBalTCA TpeOOBaHHWS K pe3yjbTaTaM OCBOCHUS
00yJalIMUMHUCS TPOTPaMM CPEIHETo OOIIero o0pa30BaHMS: JTUYHOCTHBIM, METAlpEeIMETHBIM W
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pPE3yJNbTaTOB OCBOEHHUs Ipeamera «buonorus» BblIEIEHBI
CJIETYIOIIHME COCTABIISIONINE: OCO3HAHNE 00YUJAIOMUMUCS POCCHICKON TPaXX TAHCKOW UACHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPEACIICHUIO, HATMYUE MOTUBALIMM K
00y4eHHI0 OMOJIOTHH, TeJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX yOEXKICHUN JIMYHOCTH HA OCHOBE
KITFOUYEBBIX I[IEHHOCTEH W UCTOPUUYECKUX TPAJAULIUNA Pa3BUTHS OMOJIIOTUYECKOTO 3HAHUS, TOTOBHOCTh
U CHOCOOHOCTh OOYdYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOGH JCSATEIIBHOCTH IICHHOCTHO-
CMBICJIOBBIMH yCTaHOBKAMHU, NPHUCYIIUMU CHUCTEME OHOJIOTUYECKOTO OO0pa30BaHUS, HATHYUE
HKOJIOTUYECKOT0 MTPABOCO3HAHHS, CTIOCOOHOCTH CTaBUTD LIETTU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUs npeamera «buosorus» MOCTUraroTCs B EIUHCTBE
y4eOHOM M BOCIIUTATEIBHON IEATEILHOCTH B COOTBETCTBHU C TPAJUIMOHHBIMU POCCUUCKUMH
COLIMOKYJIbTYPHBIMU, MUCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH, NPHUHSATHIMH B
oO1recTBe MpaBWJIaMU M HOPMaMU TIOBEIEHUS W CIOCOOCTBYIOT MpoOIeccaM CaMOIIO3HAHMUS,
CaMOBOCIIMTAHUSA M CaMOpAa3BUTHUSA, PAa3BUTUS BHYTPEHHEW MO3UIUU JIUYHOCTH, MATPUOTHU3MA,
YBaXXEHUSA K 3aKOHY U TIPABOMOPSIKY, YEJIOBEKY TpyJda U CTaplIeMy IOKOJICHUIO, B3aUMHOTO
yBa)KeHUsI, 0EPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenMera «bUOIOTHS» JOIKHBI OTpa)xarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3UIUEH JTUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTAlM{, TO3UTUBHBIX BHYTPEHHHUX yOEXKIICHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OMBITA U ONBITA JEIATEIBHOCTU B MPOIECCE pPEeATU3alMd OCHOBHBIX HAIpaBJICHUN BOCHUTATEIbHOU
JeSATeTLHOCTH, B TOM YHUCJIE€ B YACTHU:

1) rpak1aHCcKOro BOCIMTAHMSA:

chOpMUPOBAHHOCTh  TPAKTAHCKOM  TO3UIMM  OOyYaromerocss Kak  aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U 0Os3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH IEATENHHOCTH MPU CO3JAaHHH yYEOHBIX MPOEKTOB,
penieHun yueOHbIX U MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETSATH COOCTBEHHYIO MO3HIINIO TI0 OTHOIICHHIO K SBICHUSM COBPEMEHHOM
JKHU3HH U OOBSICHATE €€;

YMEHHE YYUTHIBATh B CBOMX JACHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aWMOICHCTBUS
JOJIeN € Pa3HBIMU YOeXKICHUSIMU, KYTbTYPHBIMH IIEHHOCTSIMU ¥ COIIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B TMPOIIECCE COBMECTHOTO BBITIONHEHUS YUEOHBIX,
MMO3HABATEJIBHBIX M UCCIIEIOBATEIBCKHUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHHS] K MHCHHIO OTIIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW M BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKOW TPAKTAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTHU rnepes PonnHoOM, ropaocTu 3a cBoM Kpaii, cBoto Poauny,
CBOH SI3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAMIO U MaMATHUKAM MPUPOJbI, JOCTHKEHHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;



CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJICHHE U PAa3BUTUE OHUOJIOTHH,
NMOHMMAHUS 3HAYCHUs OWOJIIOTMM B TIO3HAHWHM 3aKOHOB TIPUPOJBI, B JKM3HU YEIOBEKa U
COBPEMEHHOTO O0IIECTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTh K CITYKCHHIO U 3ammte OTedecTBa, OTBETCTBEHHOCTH 32
ero cyapoy;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAllMIO M MPUHHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEINSM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSATUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHUE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSBISTH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) pusznyeckoro BocnuTaHusi, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H 3MOLMOHAJIBHOIO
Os1aronosyqusi:

MOHMMAaHUE U peanu3alys 3[0pOoBOro M 0e30macHoro obpas3a KU3HU (3I0pOBOE MHUTAHHE,
COOJIIO/ICHNE TUTUEHUYECKUX TPABWJI U HOPM, COAJaHCHPOBAHHBIM PEXUM 3aHSATHH M OTIbIXA,
perynsapHas pu3udeckas akTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLICHHS
K COOCTBEHHOMY (PM3MYECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHUE [IEHHOCTH MPaBUJI HHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO TOBEICHUS
B CUTYAIUsX, YIPOKAIOIIUX 3I0POBBIO U )KH3HU JIOJICH;

OCO3HAHME TOCHEACTBUM M HENPUSTHUS BPEIHBIX NPUBBIYEK (YIOTpeOJIeHHs alKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTA TE€XHOJOTWYECKOW M COLMAIIBHOW HaNpaBIE€HHOCTH,
CIOCOOHOCTH MHUITMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEILHO BBITIOHATH TAKYIO JACSTEIHHOCTD;

WHTEpEC K pa3Nu4HbIM cdepaM MNpoPecCHOHANBHON AesITeNbHOCTH, YMEHHE COBEpPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HH;

7) 3K0JI0OTMYE€CKOT0 BOCTTUTAHUS

HKOJIOTHYECKU I1eJIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK MCTOYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBIIICHHE YPOBHS DKOJOTHYECKON KYJIbTYphl: MPUOOPETEHHE ONBITa TJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCTOIB30BaTh MPUOOpETaeMble TPU U3yUYSCHUH OUOIOTHH 3HAHUS U YMEHHUS TIPU
penieHru MMpoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOIONOJIB30BAHUEM (COOIOACHUE TMPABUIT
MOBEJICHUS B MIPUPO/IE, HAIIPABIEHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUSTHE IEUCTBUI, MPUHOCALIUX BPEl OKPY>KAIOIIEH MPUPOTHON Cpesie, yMEHUE
MIPOTHO3UPOBATH HEOIATONPHUATHBIE YKOJIOTHUECKHUE TOCIEACTBUS MPEATPHHUMAEMBIX TEHCTBUMA U
MpeaoTBpaliaTh ux;

HaJU4he pPa3BUTOTO OKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKON KYIbTYphI, OIbITA
JIEATETbHOCTH  DKOJIOTMUECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B



IIO3HABATECIIBHOM, KOMMYHMKAaTUBHOM M COLMAJIbHOM IIPAKTHKE, TOTOBHOCTM K YYacTHIO B
IIPAaKTUYECKOU JEATEIbHOCTH DKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIINECTBEHHON INPAKTUKH, OCHOBAHHOI'O Ha JUAJOre KYyJIbTyp, CIIOCOOCTBYIOIIEIO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYyJIbTYPBl KAK CPEACTBA B3aUMOJIECHCTBUS
MEXY JI0JIbMU U ITI03HAHWS MUDA;

IIOHUMaHUe creuupUKN OMOJIOTMM KaK HAayKH, OCO3HaHMA €€ poiau B (POpMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBILUIEHUS, CO3JaHUM LIEJIOCTHOIO IMPEACTABICHUS 00 OKpyKarolleM
MHpE KaK O €IMHCTBE IMPUPO/IbI, YEIOBEKa M OOIECTBa, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHuH NpodiieM COXpaHEHUs IPUPOJIHOTO PaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJISi COBPEMEHHOW NMBHIIM3AIMU: OOECICUYEeHUS
HOBOI'O YPOBHS Pa3BUTHUS MEIULMHBI, CO3/laHUE HNEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX
pemarh pecypcHble MpoOJIeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MyTEH BBIXOJa M3 TNIOOATBHBIX
9KOJIOTMYECKUX MpolsieM M obecreueHus Mnepexojia K yCTOWYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKUX 3HAHUM B LENAX MOBBIMIEHUS OOLIei
KYJbTYpBl, €CTECTBEHHO-HAyYHOH TI'PAMOTHOCTH, KaK COCTaBHOM YacTH (yHKIMOHAIBHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

[IOHUMaHUE CYIIHOCTH METOAOB IIO3HAHUSA, WCIOIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH  MCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUIs aHalu3a W OOBSCHEHUS SBICHUH
OKpYXXAloIIero MUpa M MPOUCXONALIMX B HEM HM3MEHEHUH, yMEHHue JeiaTb O00OCHOBaHHbBIE
3aKJIIOYEHUsT Ha OCHOBE HAay4HBIX (DaKTOB U MMEIOIUXCA MJAHHBIX C LENbI0 IOJIyYeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENILHO UCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJIsl PELIeHUs TpobiemM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUSX;

OCO3HAHHE LICHHOCTH HAy4YHOW JESITEIbHOCTH, T'OTOBHOCTb OCYUIECTBIIATH IPOEKTHYIO U
HCCIIE0BATENIBCKYIO IESITENbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMA 1O OWOJIOTMM B COOTBETCTBUU C KM3HEHHBIMH
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOEHHUS YydeOHoOro mnpenMera «buomorus» BKIIIOYAIOT:
3HauYMMble A7 (OPMHUPOBAHUS  MHMPOBO33PEHMS]  OOydaroIIUXCS  MEXAUCUUIUIMHAPHBIE
(MexmnpenMeTHbIe) O0IeHayYHbIe OHATHUS, OTPaXKaroIIKe LETOCTHOCTh HAYYHOM KapTHHBI MHpa U
cnenupuKy METOJOB TO3HAHMsSI, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, dHEPrus,
SBJICHUE, IPOIIECC, CUCTEMa, HayuyHbIH (DaKT, IPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHNE, HAOJIO/IEHUE, M3MEPEHHE, DKCHEPUMEHT U JpYruX), YHUBEpCaJbHbIE YyueOHbIE

JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE, peryisiTUBHbIE), obecrneunBaroIne
dbopmupoBanre (DYHKIIMOHAIBHON TPAMOTHOCTH W COLMAIBHONW KOMIETEHIIMU OOyYaroIIUXCs,
CHOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXKIUCIUILIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS U YHHUBEpcajbHble YydeOHble JAEMCTBHS B TIO3HABaTENbHOM U
COIIMAIbHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS MPOTpamMMbl CpeaHEero ooiero oOpa3oBaHUs
JIOJIKHBI OTpaXaTh:

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBbIe JOrHYecKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh M aKTyalM3UpoOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



MCIIOJIb30BaTh MPH OCBOEHUM 3HAHUN MPHUEMBI JJOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHHMS, KiacCUpUKauu, OOOOIIEHHs), PACKPBIBATH CMBICT OWOJIOTHMYECKUX TOHSATUH
(BBLOENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIUBATH CBSI3U C IPYTUMH IMOHSATUSAMU);

OTpEACNATh e MACSITeTbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU KX JOCTHKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

UCITIOJIb30BaTh OHMOJIOTMYECKHE TOHATHA Ui OObsACHEHUS (AKTOB M SBJICHUN IKHUBOH
PUPOJIBI;

CTPOUTH JIOTHUECKUE PaCcCYXICHUs (MHIYKTUBHBIC, ICTyKTHUBHBIC, 10 AHAJIOTHH), BBISIBIISATH
3aKOHOMEPHOCTH U IMPOTUBOPEUYMS B pacCMaTpUBAEMbIX SBICHUSX, (OpPMyNIHpOBaTh BBIBOABI U
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICBHBIE CPEICTBA JIA TPEICTABICHHS CYIIECTBEHHBIX CBS3CH H
OTHOIICHUHA B HM3y4aeMbIX OHUOJIOIMUECKUX OOBEKTaX, a TaKke MPOTUBOPEYU pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH PEHICHUs MPOOJIEeMbl C YUETOM aHAM3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMaTepUaTbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPAMHHUPOBATh W BBIIIOJHATH pabOTy B YCIOBHSIX peajbHOro, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQJIETh HaBBIKAMH Y4eOHO-HCCIEIOBATEIIbCKOW M TMPOEKTHOW JAEATEeIbHOCTH, HaBBIKAMU
paspenieHus mpoOJeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOWCKY METOJ/IOB
pelleHus MPaKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJABI JICATCIHLHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAllMY, NMPEOOPA30BAHUI0 U MPUMEHEHHUIO B Y4E€OHBIX CUTYyallUsX, B TOM 4YHCIIE IMPHU
CO3aHHUH YYCOHBIX M COI[HABHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THUIl MBILIUICHUS, BJIAJETh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3aJadll B 00pa3oBaTeNbHON AESITETbHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH IPUUMHHO-CIIEJICTBEHHBIE CBA3M U aKTyaJTU3UpOBATh 33]ady, BHIABUTATh TUIIOTE3Y
e€ peneHus, HaXOUTh apTyMEHTHI JIJTS JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh mMapaMeTphl
U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH TOJIYUCHHBIC B XOJI¢ PEIICHUS 3aJ1a4ll Pe3yIbTaThl, KPUTUYCCKH OIICHUBATH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsM, OIICHUBAThH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISITh IIeJICHANpPABICHHBIA TMOUCK TEpeHOca CPEICTB U CIOCOOOB NEHUCTBUS B
pOECCHOHANIBHYIO CPENY;

yMeTh  TMEpPEHOCUTh 3HAHWS B  TIO3HABATENBHYKD M  MPAKTHUYECKyl0  00JacTu
KU3HECATCIIEHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJCH, MpeajaraTb OpPUTHHAIBHBIC TOJIXOABl M PEIICHUS, CTaBUTh
poOJIEeMBI U 3aJ1a4H, JOMYCKAIOINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HHGPOpMAIUU (TeKCTe Yy4eOHOTO MocoOws,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTMUECKHUX CJIOBApPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHaAMM3UpPOBaTh HMH(DOPMAIMIO Pa3TUYHBIX BHIOB U (GopM
MIPEJICTABJICHHS, KPUTHYCCKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTE;

dbopMynUpoBaTh 3amMpochl U MPUMEHSITh pPa3IMYHBIE METOAbl MpPU TOUCKE H OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

IpHOOpETaTh OMBIT KCIONB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOIH30BAHKS PA3INIHBIX IIOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO  BBHIOMpPATh ONTUMAJIbHYIO (OpPMY TIPEACTABICHHUS OHOJOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIO/Ib30BaTh HAayuyHBId S3bIK B KauecTBE CpEACTBa INpU paboTe ¢ OUOJIOrHYEcKOil
uHpopMaLKell: MPUMEHATh XUMHUYECKHE, (PU3MYECKHe M MaTeMaTU4YeCKHe 3HAKU M CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BIAJETh HABbIKAMM DPACHO3HABAHMA M 3alUTHl  MH(pOpManuu, HHGPOPMALUOHHOM
0€30MacHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIMH BO BCeX c(epax >KU3HU, aKTHBHO y4acTBOBATh B AUAJIOTe WUIH
JMCKYCCHH I10 CYILECTBY 00CYKAaeMoi TeMbl (YMEHHE 33a1aBaTh BOIPOCHI, BBICKA3bIBATH CYKACHUS
OTHOCHUTEJIGHO BBINOJIHEHHS TpEIsiaraéMol 3a/1add, YYUTHIBATH HMHTEPEChl M COTJIACOBAHHOCTH
HO3ULMHI IPYTUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPENICTBA OOIICHNUS, TOHUMATh 3HAYCHHE COIUAIBHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallMd, YMETb CMr4aTb KOHQUIMKTBI U BECTH
HIEPErOBOPHI;

BJIAJETh PA3IMYHBIMU crocoO0amMu OOIIEHUS W B3aMMOJEHCTBHS, MOHMMAaTh HaMEpEHMs
JOPYTUX JIIOJEH, MPOSBIATh YBAXHUTEIHHOE OTHOUICHWE K COOECEAHHMKY M B KOPPEKTHOW (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIOIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

MOHMMATh W WCIIOJIB30BaTh NMPEHMYIIECTBA KOMAHJHOM W WHIWBUAYAILHOW pabOTHI IpH
peleHn OMoIoruyeckoi npobsaeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh NMPUMEHEHHUS TPYHIIOBBIX
¢dbopM B3aMOACHCTBUS MPH PEIICHUH YI4eOHOH 3a1a9u;

BbIOMpPATh TEMAaTUKy WU METOJbl COBMECTHBIX JEHCTBMHM C y4€TOM OOIIMX HHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO WIeHA KOJUIEKTHBA;

IPUHUMATD LI€JM COBMECTHOH A€ATeNbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBHS
o €€ JOCTHXKEHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpelneisaTbh poiav ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OIIEHUBATh KA4eCTBO CBOETO BKJIA/Ia M KaXKJOTO YYaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npejularaTh HOBBIE TIPOEKTHI, OIICHWBAaTh HJEU C TO3WIUH HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATETUIECKOE TTOBEJICHUE B PA3JIMUHBIX CHTYAIUsX, IPOSBIISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUHBHBIMH e CTBUSIMU:

1) camoopranu3anms:

UCTIOJTF30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBIICHHS ITPOOJIEM U UX PEIICHUS B )KU3HEHHBIX
U Y4€OHBIX CUTYAIHIX;

BHIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHWU IIEJICBBIC M CMBICIIOBBIC YCTAaHOBKH B CBOUX
JNEUCTBUAX M TOCTYNKaxX IO OTHOLICHWIO K YKMBOM HPUPOZAE, CBOEMY 3/0POBBIO M 3710POBBIO
OKPYKaIOIHX;

CaMOCTOSITENIFHO OCYIIECTBIATh IO3HABATENIbHYIO JIEATEILHOCTh, BBISABIATH MPOOIEMBI,
CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON MEATETHHOCTH U KU3HEHHBIX
CUTYaIMAX;

CaMOCTOSITENTFHO COCTaBIISITh TUIAH PEIICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeNIaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



croco0cTBOBaTh (POPMHUPOBAHUIO M TIPOSIBICHUIO IIMPOKOW SPYAUIIMA B Pa3HBIX 00JIACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIILHON peiiekcHH KaKk OCO3HAHUWsI COBEPIIAEMBIX JCUCTBUN U
MBICTTUTENIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOIB30BaTh NMPUEMBI pedaeKcuu s
OLIGHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crienuuveckue Uit yueObnoro mpeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEHCTBUM IO OCBOCHMIO, MHTEpIpETalud W NpeoO0pa3oBaHUIO 3HAHUM, BUIbI
JESTEIbHOCTH 110 IOJYYEHMIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsX, a TAK)KE B pealibHbIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ Ouosoruel. B mporpamme
NpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[TpenmerHble pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 10 knacce n0KHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUNH O MECT€ M pOJIM OHOJOTMHU B CHCTEME HAyYyHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa U
HAayYHOTO MHPOBO33PEHMSI, O BKJIA/J€ POCCUNUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PelIeHNs )KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COJAEpkKaHHE OMOJIOTMYECKHMX TEPMUHOB U TOHATUH: JKHU3Hb, KJIETKA,
OpraHusM, MeTaboiu3M (0OMEH BELIECTB M MpEBpallleHHe SHEPIHM), TOMeocTa3 (CaMOperyssiuus),
YpOBHEBasi  OpraHu3alMsi  KHUBBIX  CHUCTEM, CaMOBOCITPOU3BEICHNE (penpoaykuus),
HaCJIECTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME Wu3Jaratb OWOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHas,
LEHTpaJlbHas J0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LEHTpax MHOT00Opa3usi U MPOMCXOXKIEHUS KyJIbTypHbIX pactenuid H. U.
BaBuioBa), onpenensts rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BIIAJIETh METOJaMH HAy4YHOIO IMO3HAaHUS B OHMOJOTMHU: HAOIIOJEHHE M ONUCAHHE
KHUBBIX CHUCTEM, INPOLIECCOB U SBJICHUH, OpraHu3alus W TpoBeleHHEe OHOJIOrMYECKOro
HKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIABICHUE 3aBHUCHUMOCTH MEXIY HCCIE1yeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJTYYSHHBIX PE3YJIbTaTOB, UCTIONIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHME BBIACIATh CYLIECTBEHHBbIE NMPHU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
NpEeBpallleHUsT SHEPruu B KJETKe, (POTOCHHTE3a, IJIACTUYECKOTO M HHEPreTH4eckoro ooOMeHa,
XEMOCHHTE3a, MHUTO03a, Mei03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHHUS, WHAUBUAYAIBHOTO pPa3BUTHUS
opraHusma (OHTOT€He3);

YMEHHE MPUMEHSTh MOJYYEHHbIE 3HAHUS IS OOBSACHEHUS OHOJOTMYECKHX MPOLECCOB U
SBJICHUM, JUI MPUHATUS MPAKTUUYECKUX PEIICHUI B MOBCEJHEBHOM JKHU3HU C LIENbI0 0OecreueHus
0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbs OKPYKAIOIIUX JIHOJEH, COOMIOIEHNs HOPM IT'PaMOTHOIO
NOBEJICHUS B OKpYXKarolleil MpUpOJHON cpene, MOHMMAaHHE HEOOXOIUMOCTH HCIOIb30BAHUS



NOCTHKEHUU COBPEMEHHOM onosornuu Hu OMOTEXHOJIOTHIA U1 palMOHAIBHOTO
MPUPOIONIONB30BAHUS;

YyMEHHE pelaTh JJICMCHTApHbIE TEeHETUYECKHE 3a/Jadd Ha MOHO- W JUTHOPUIIHOE
CKpEIIUBaHKE, CIIETUICHHOE HACJICIOBAHUE, COCTABIISITH CXEMbl MOHOTHOPUIHOTO CKPEIIIMBAHHS JIJIS
MpeACKa3aHus HACJIeI0BaHUsI MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIONHATH JIA0OpATOpPHBICE W TMPAKTUYECKUE padOThI, COOIMIOJATh IMpaBWiIa MPH
paboTe ¢ y4eOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh M HWHTEPIPETHPOBATh HH(DOpPMAIHMIO OHOIOTHYECKOTO
COJIEpXKaHUs, BKJIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi HMH(pOpPMAIMK, HAYyYHO-TIOMYJISIPHBIC MaTEPHAIIbl), ITHYECKUE ACIEKThl COBPEMEHHBIX
HCCIIeIOBAHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC TIMCBMEHHBIE W YCTHBIE COOOIIEHUs, 00oO0mas
OMOJIOTUYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHSATHIHBIN
arnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB JIeKTPOHHbIE
Ne m/m HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
) NMPOrpaMmblI Bcero OHT%O‘HI’H“e paKTﬁnqecmne o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypebi
but6mmoreka [IOK
! buosiorus kax Hayka 2 0.5 https://m.edso0o.ru/7f41c292
2 JKuvBble cucTeMBI U UX OpraHu3anus 1 bubmmorexa LIOK
https://m.edso0o.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
4 PKH3HENATELHOCTE KITKH 6 https://m.edsoo.ru/7f41c292
5 PasmHOXeHHe 1 MHAUBHUIYaJIbHOE Pa3BUTHE 5 1 bubnmnoreka [HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M N3MEHUMBOCTD 8 15 bubanoreka LIOK
OPraHu3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknusi opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bu6anoreka IIOK
8 Peseparoe Bpens ! https://m.edso00.ru/7f41c292
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne Tenma VDOKa K n Hara uudposbie
n/n yp Bcero OHT%Om’m’Ie paRTﬁnqecmle U3YYEeHUS o0pa3oBaTte/ibHbIE
padoTbI padoTbI pecype
bu6mmoreka [IOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
IT 0 o]
denomsonanie pasmaix ) 05 Bu6miorera LIOK
p ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTMYECKUX OOBEKTOBY
buosiornueckue cuctemsl, MPOUECCHI 1 bubnnoreka [JOK
U UX U3YUYCHHE https://m.eds00.ru/863e6564
XuUMHUECKUH cocTaB KIeTKU. Boga u 1 bubnuoteka [JOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
bu6mmoreka [IOK
bema. Cocras u crpoenne benos 1 https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue 1 05 bubnnorexka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTU KaTajasbl)»
bu6mmorexa [IOK
D 1 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
Hyiennossie kucnots. AT® 1 https://m.edso00.ru/863e6d5c
Hcropus u meTonbl n3y4eHus 1 bubnnorexa [JOK

kiaeTkH. Knerounas TCOPHA

https://m.edso00.ru/863e6e88
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Knerka xak nenoctHas KuBas

10
cucTema
CtpoeHue dyKapuOTUYECKOMN KIICTKH.
JlaGopaTopHas pabora Ne 2
«M3yuenue cTpoeHus KIIETOK bubmumoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHUE)»
bu6mmoreka [IOK
12 ObmeH BemecTs nim MeTabosH3M https://m.eds00.ru/863e766c
bu6mmoreka [IOK
13 Porocures. XemocuHTes https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 Juepreruueckui oomen https://m.edsoo.ru/863e7aae
Ku3HeHHBIN MK KISTKU. [{enenue
.M .
15 KZ;I;I: No I;i?lflag;ioif;ep }1\2211/110321 B 0.5 bubmmorexa LIOK
P - A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunres O0enka. Peakimst bu6mmoreka [JOK
MaTPUYHOI'O0 CHHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [IOK
17 Tpancasius — Ouocumtes benka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbI )KU3HU — bubnnoreka [JOK
BHPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @opMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pazoBaHue U pa3BUTHE MOJOBBIX 0.5 bubnnoreka [JOK
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kJ1eToK. OII0/J0TBOPEHHE.
JlabopaTtopHnast pabota Ne 4
«M3yveHune cTpoeHHsI MOJIOBBIX
KJIETOK Ha I'OTOBBIX

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

MHUKpOIIpenaparax»
29 NHnuBuyanpHOE pa3BUTHE bubmuorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enetuka — Hayka o bubnnoreka [JOK
HACJIE€OCTBEHHOCTHA U U3MEHUYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HaCIeI0BaAHUS
24 5| I/ISHaKO]}: MoHoru6b I/II;lHOC bubumorexa [IOK
P ' p https://m.edso0.ru/863e8878
CKpEIIMBAaHUE
WTHOPUIHOE CKPEIUBAHUE. 3aKOH
25 §e3aBHI():H§40r0 HapCJII:IIOBaHI/Iﬂ Bubmioreka ITOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CremieHHoe HacaeI0BaHNe
npu3HakoB. JlabopaTtopHas pabota
Ne 5 «M3yuenue pe3ynbpTaToB bubnnorexka [JOK
26 0.5 _
MOHOTUOPHUIHOTO W TUTUOPUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIPETapaTax»
TI'eneTnka nosna. HacienoBanue bu6mmoreka [JOK
27 ;
IIPU3HAKOB, CLEIJIEHHBIX C MIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencreenHas
M3MEHYMBOCTh. JlJabopaTopHas
pabota Ne 6. 3yuenue bubnnorexka [JOK
28 - 0.5 _
MOAU(UKAITMOHHONW N3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApPUALIMOHHON KPUBOI»
HaciencTBenHas N3MEeHYHUBOCTD.
29 JlaGopatopHnas pabora Ne 7. 0.5 bubmiorexa LIOK

«AHanu3 MyTaluui y 1po3odussl Ha

https://m.edsoo.ru/863e8efe
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T'OTOBBIX MUKPOIIPCIIapaTax»

30 I'eneruka yenoBeka 1 Egggﬁﬁfgigr(j}é%w 478
PesepBHbIii ypok. O6001IeHHE 11O
31 teme «HacnencTBeHHOCTh U 1
M3MEHYUBOCTh OPTaHU3MOB
32 Cenexnus Kak HayKa U MpoIece 1 EH@_IHOTeKa HOK
ttps://m.edsoo.ru/863e9214
33 MeTobl U IOCTHKEHUS CeJICKIINHU 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexnoorus kak orpacip 1 bubnuorexa [JOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 xknacc/ [Tonomapéra M.H., Kopuunosa O.A., Jlomununa T.E.; mox
penakiueit [Tonomapéoii M.H., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3narensctBO «IIpocBenienre»

* buonorus, 10-11 knaccel/ Auapeesa H.Jl., O61iecTBO ¢ OrpaHU4EHHOI
otBeTcTBeHHOCThIO « MOl MHEMO3HA»

* buonorwus, 11 xnacc/ Ilaceunnk B.B., Kamenckwuit A.A., Pyomos A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6miectBo «M31aTenbcTBO
«IIpoceemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Metoauueckoe nocodue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopuuiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoaudeckoe nmocooue.- M., Benrana - ['pad, 2019.

3. [lonomapena M.H. buonorus. 10 kmacc. Pabouas rerpaas. — M.; «BeHnrana-
['pad».

4. ITonomapena W.H. buonorus. 11 knacc. Pabouas Tetpans. — M.; «Benrana-

['pad».

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. «Emunas xomiekius udposeix O6paszoBarenbHbIX Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIH yaeOHUK «BrHOTOTHD.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kerox

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

6. http://evolution2.narod.ru/index.htm - sBosrorst

7. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTuHa MHpa

8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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