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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaborke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpPEJICIICHHS TOAXO0J0B K (POPMUPOBAHUIO COJCPKAHHUS YUYSOHOrO MpeaMeTa
«buonorus» cocraBmwin: KoHuenrtyaiapHele nonoxenns OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIe, COJEp)KaHWs, pPe3yJbTaToB OOyd4YeHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TOJIOKEHHS 00 OOIIUX ESIX U
NPHUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obOmero oOpazoBanus B Poccuiickoit dDexpepanuu, a TakXke IMOJOXKEHUS O
cnenupuke Onosoruu, €€ 3HAUCHUH B TIO3HAHWUU JKMUBOW TIPUPOABI M 00ECTIeUeHUN
CYILIECTBOBAaHUSI YeNOBEeYeCKOTro obOmecTBa. CorjiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpeJICIICHBl OCHOBHBIC (DYHKIIMH IMPOTPAMMBI TI0O OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MOpeACTaBIEHUE O MHeidx, o0 oOen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W PA3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHOoro mnpeamera «buosorusi», omnpeaenser o00sS3aTenbHOE MPEAMETHOE
CoJep)KaHUE, €ro CTPYKTypy, pachpelIeicHue I0 pasjaeilaM H  TeMaw,
PEKOMEHIyeMYIO TOCIIEeI0OBATEILHOCTh M3YUEHUST YU4EOHOT0 Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKA OO0pa30oBaTEIHHOTO
mporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaroIuxcsl.

B nmnporpaMmMe 1o OHOJOTMM TaKXe YYUTBHIBAIOTCA TpPEOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TIPEAMETHBIM pe3yjIbTaTam
oOyduerust B (GOPMHPOBAHWM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIHHOM
JeSITENbHOCTH/YYEOHBIX JICHCTBUN OOYYaIOIIMXCS IO OCBOCHHUIO COJEPIKAHMS
OMOJIOrMYECKOT0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHITMI TPEEMCTBEHHOCTH B H3y4YeHWW Owosnoruu, Omaromaps 4emy B HeEH
NPOCMaTPUBAETCS HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBA3AHHBIX C
bOpMHpOBaHHEM  €CTECTBCHHO-HAyYHOTO  MHPOBO33PCHHS, IIEHHOCTHBIX
OpHEHTAIINN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHUS, TPEACTABICHUH O 3JJ0POBOM
oOpa3e XKM3HH U OEpPEKHBIM OTHOIICHHUEM K OKpYXAIOUEH MPUPOTHOU Cpere.
[TosToMy Hapsay ¢ U3ydyeHHEM OOIICOMOIOTHYECKUX TEOPHM, a TaKKe 3HAHUU O
CTPOEHHUH JKMBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOMINX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPO(UIAKTUKU HACJIEJACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTHYCCKU
I1EJICCO00Pa3HOT0 TOBEACHHUS B OKpY)KAIOIIEH NPUPOJHON Cpene, aHanmm3a
BIIUSIHUS XO3SUCTBEHHOW JESITEIIBHOCTH YEJIOBEKAa HAa COCTOSHHE MPUPOJTHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHE BHUMAHUS K IPUKJIAHON HAIPaBICHHOCTH
y4deOHOTO npeameTa «Bbroaorus» MpoaMKTOBAaHO HEOOXOJAMMOCTBIO 00CCIICUCHHUS
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YCIIOBUH ISl peIlIeHUs] OJJHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (¢GopMuUpoBaHHE Yy  OOydarolIUXCs
CIOCOOHOCTH aalnTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero o6imiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLUH, CO3HAET
yCIIOBUSL  JAJsi:  TIO3HAHHWS  3aKOHOB  KUBOM  MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOUIEHUS K JKUBOU MIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKKe JUIs PEIICHUs BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero  oomero  o0pa3oBaHUs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonoruu obecneynBaeT yciaoBHs i (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBHI, CIOCOOCTBYET HMHTErpanuy OHMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE TOJOKEHHUS O NpeIHAa3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY JJI ONpPENETIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi ydebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JIs
dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNSAIONIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXKarolled MpUpPOAHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
XKU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAaHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CIIyKaT OCHOBOU JiJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe IIo
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIE TMHUU: «brosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



Oouonornyeckas cuctemay, «CuctemMa W MHOTOOOpasue OpPraHUYECKOTO MHPay,
«IBOJIOLMS KUBOU MPUPOIBD», « IKOCUCTEMBI I IPUCYIIINE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 6a30BOM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIISAYIONINUX 3a/1a4:

o OCBOCHHME OOYyYaIOIMUMHUCS CHUCTEMbl 3HAaHUH O OWOJIOTHYECKUX
TEOPUSIX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3axX, MpaBUiax, CIyXallux
OCHOBOM i1 (hOpMHUPOBAHUS TPEACTABICHUNH O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, 0 METO/IaX HAy4YHOTr'O MO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX
KUBBIX CHCTEM pa3HOTO YPOBHS OpraHW3allMd, BBIJIAIOUIUXCS OTKPBITUSIX U
COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

o dhopmMupoBaHue y 00yyJarommxcs M03HABaTEIbHBIX,
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHaln3a JaHHBIX O
MyTSAX Pa3BUTHSA B OMOJIOTMM HAay4YHBIX B3TJISI0B, UACH W MOJIXOJ0B K U3YUYEHUIO
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alllu;

o CTaHOBJICHHE Yy OOydYarommxcsi oOmel KylbTypbl, (yHKIIMOHATHHON
IPAaMOTHOCTH, PA3BUTHUE YMEHUM OOBSICHATH U OIIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa XKUBOW MPUPOABI HA OCHOBAHMM 3HAHMM M OIbITA, MOJYYEHHBIX MPU
W3Y4YeHUU OWOJIOTHH;

o dbopmHpoBaHUe y 00YYaIOIIUXCS YMEHUN WILTIOCTPUPOBATH 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTHH;

o BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHUSI UYEIOBEKOM
KUBOU TIPUPOJIbI, HEOOXOJAUMOCTH OEpPEKHOIr0 OTHOIICHUS K HEH, COOII0JICHUS
ATUYECKUX HOPM TIPH MPOBEJACHUU OMOJIOTHISCKUX UCCIIECIOBAHUI;

o OCO3HAHHE IIEHHOCTH OWOJOTUYECKUX 3HAHUWA IS TIOBBIIMICHUS
YPOBHS SKOJIOTUYECKON KYIbTYPHI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o IPUMEHECHHE MPUOOPETEHHBIX 3HAHWW W yYMEHUW B IOBCEIHEBHOM
XKU3HU JJISI OLIEHKU TIOCIEJACTBUM CBOEH JEATEIbHOCTA 110 OTHOLIEHUIO K
OKpYy>Karollel cpeie, COOCTBEHHOMY 37I0pOBbI0, 0OOCHOBaHUE U COOJIIOJICHUE MEP
npoUIaKTUKH 3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanmsi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBIISIETCS O0S3aTE€NbHBIM YYE€OHBIM MPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHON 001acTH « ECTECTBEHHO-HAyYHBIE PEIMETHIY.



Jyist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
orBoauTcs 68 yacoB: B10 kimacce — 34 gaca (1 yac B Henemto), BI1 kmacce — 34
yaca (1 gac B Heziel10).

COJAEPXAHUE OBYUEHUA

10 KITACC

Temal. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uimocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonormun B (HOpMHUPOBAaHUM COBPEMEHHOM HAyYHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW PUPOIbI (HAOII0IEHHE, SKCTIEPUMEHT, ONMCAHHUE,
U3MEpeHHe, KiIacCu(pUKaIMs, MOJCTUPOBAHUE, CTaTHCTHYeCKas 00paboTka
JAHHBIX).

JdeMoHCcTpanuu:

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

Tabmuip! 1 cxeMbl: «MeTobl MO3HAHUS JKHUBOU TIPHPOIBIY.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass pabora Nel. «Mcnonb3oBaHue pa3audHBIX METOJIOB MPH
M3YYEeHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aALNMSL.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aliid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIHOHHO-
BUJIOBOM, PKOCUCTEMHBIHN (OMOTe0IeHOTHYECKHIT), OnocepHBIi.

JdeMoHCcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE NMPU3HAKU KU3HU», «YPOBHH OpraHU3alud
YKUBOU IPUPOIBD).

O6opynoBanue: mojaenb moJiekyibl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKHM COCTAaB KIIETKH. XHUMHYECKUE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEeHThL. Bosia 1 MuHEpaibHbIe BELIECTBA.

OyHKIMM BOABI M MHUHEPAIbHBIX BemleCTB B KieTke. Iloxmepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€nKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OENKOB.
He3ameHnnmblie 1 3aMEHUMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOW MOJEKynbl (MepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
(GyHKUIHUH OENKOB.



®epmenTtsl — Ouonormueckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuupuuHocts. KodepmenTsl. ButamMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TaOko3a, pubo3a u  Ae30Kcuprdo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eJuTi0I103a). bruonorudeckue GyHKIUU YTIIEBOIOB.

Jlumuael:  Tpurnuiepunbl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormueckne QyHkumum JgunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie xkucnotel: JHK wu PHK. Hyxkneotunsl — MoOHOMEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIUH.

Hwuronorus — Hayka o kierke. Knerounas teopust — npuMep B3anMOAEUCTBUSA
uaei u paxkToB B HAYYHOM MO3HAHWUU. METO/Ibl U3yUYEeHUSI KIETKH.

Knerka xak 1enoctHas uBass cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyael JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiicTBa U pyHkiuu. LluTonnazma u eé
opranouspl. OnHoMmemOpanHbie opradHounabl kietku: OIIC, ammapat ['ombmxw,
mu30coMbl. [lolyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPHUH, IJIACTHIBL.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOMAOB KJIETKU. BKiltoueHus.

Snpo — perynasTopHblid HeHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIljla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcnopTt BEHIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammel:  «PacnipeneneHne XMMUYECKMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIEN.

Tabmuter u cxembl: «llepuoamueckas TabNMIIAa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbIY, «bruocunTes 0enka», « CTpoeHue MOJIEKYJIIbl OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIeKyJIbI



AT®», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue apa KIeTKn», « YTIIEBOIAbDY, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHME I IPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopHass pabotra Nel. «M3ydeHwe KaTaqTUTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlaGopatopHasi pabora No 2. «M3ydeHue CTpOe€HHsI KIETOK pacTeHH,
KUBOTHBIX M OaKTepuil MOJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax u ux
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JTUCCUMWISIIUSL (9HEpreTUYecKuii OOMEH) — JBe CTOpPOHBI E€IWHOI0 Ipollecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TOHUMAHUU
MeTabou3ma.

Tunsl oOMeHa BemecTB: aBTOTpODHBINA U reTepoTpodHbIid. Ponb GpepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (¢QoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BnusiHue ycnoBuii cpefbl HA GOTOCHHTE3 M CIOCOOBI MOBBIIICHUSI €T0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIONIe OakTepuu. 3HAaUeHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DOHepreTnueckuii oOMeH B KieTke. PaciiernsieHue BeIIecTB, BbIACIECHUE U
aKKyMYJMpPOBAHME DSHEPrUM B KIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe OKuCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi renernueckoil uHpopmanuu B KIETKe. ['@HETHMUECKUUA KOl U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cuate3 PHK. Tpaucmsmus — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucioT. Pomb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsie (popMbl ku3HU — BUpYChl. McTopus otkpsiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOEHHUS ¢ JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W YEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc mmmynoaedunura yenoseka (BMIY) — Bo3Oyaurens CIIN/da.



OOpatHass  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. 1. UBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tunel muTanus», «MeTtabomm3am», «MUTOXOHIPHUSY,
«JHepreTudecknii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JITHK,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

O6opynoBanue: monaenu-anunkanun «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiuss MaTpUyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHeli WM TAalUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietku — muto3. Craaum muto3a. IIponeccsl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. IIporecchbl, npoucxoisdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sUudHUKU. OOpa3oBaHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, TacTpyisnus, opraHoreHes. [locTamOpuoHanbHOE pa3BuUTHE. THITBI
NOCTAIMOPHUOHAILHOTO PAa3BUTUA: MpPsAMOE, HENpsAMoe (JIMuyuHOuHOe). BiusHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumelr u cxeMbl: «DoOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOe
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpOEHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrit muki», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiIMOe pa3BUTHE», «l'amMeToreHe3 y MJIECKOMUTAIONIUX U
yesioBekay, «OCHOBHBIE CTaAUU OHTOIEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MIIECKONMUTAoIEero», «Kapuokuues B KJETKax
KOpeIlIKa JyKa», MarHUTHas MOJeNb-alIUIuKaus «JleneHue KIeTKu», MOJAEIb
JTHK, Mozaens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh M HU3MEHYHUBOCTH OPTaHU3MOB.

IIpenmert u 3a1aun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiag poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJAbl TEHETUKH (TUOPUIOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHeTuYeckuii). (OCHOBHBIE TE€HETUUYECKHE
noHATHs. ['eHeTrdeckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBaHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MeHnaeneM.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1oTHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
Ananusupyrolee ckpeniuanue. Mcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBAHUS
JUTS OTIpEJIeTICHUsI TEHOTHITa 0COOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJJOBAaHHUIO T'€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. [ eHeTu4YeCKre KapThl.



I'enetnka mosia. XpoMOCOMHOE OIpeeIeHUE 1Mojia. AyTOCOMBI U TOJOBBIC
XpoMOCOMBI. ['oMOoramMeTHble M Te€TeporamMeTHble oOpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3menunBoCTh. BUIBI H3MEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHON U3MEHUUBOCTH. BapualimoHHBIN psj ¥ BapuallioOHHAas KprBasi.
HopMma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnmencrBeHnHass, WM TIe€HOTHUIIMYECKas, HW3MEHYHMBOCTh. KomMOMHaTHBHAas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ mpu4uHbl MyTaluii. MyTarenasie (haKkToOpBbl.
3aKOH rOMOJIOTHYECKUX PAJI0B B HacaeAcTBeHHOW n3MeHurnBocty H. V. BaBumosa.

BuesnepHas HaclIeACTBEHHOCTh M U3BMEHUYUBOCT.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHUCCKUM, OTM3HEIOBRIN, IIUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONpEJICIICHUE T€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBeHnHble 3a00jeBaHUsS 4YEJIOBEKAa: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApPaACHONIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. IIpUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHHUS TeHETUUECCKUX
Oosie3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUpPOBaHMUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUU U JICYCHUU T€HETUUECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpertsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBre  alIeNbHBIX TE€HOBY», «l'€HeTHYeckue KapThl pacTEHUH,
JKUBOTHBIX W 4eJOoBeKa», «['eHeThka monia», «3aKOHOMEPHOCTH HacJeIO0BaHUs,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uyenoBeka W KUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukarmonHas W3MEHYUBOCTHY, «HacnemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTD.

OGopynoBaHue: MoOJEIU-ANIIIMKAIMA  «MOHOTHOPUIHOE CKPEIIUBAHHEY,
«HenomHoe nmoMuHHMpoBaHue», «JurunbpuaHoe ckpenuBanuey», «llepekpéct
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XpOMOCOMY», MHUKPOCKOI H MHuKporpenapar «J[pozodumia» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuit «I"opox moCceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnast padbora Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopnast pabota Ne 6. «M3yuenne MoaupuKamOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBO».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBlieHHE€ U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIU.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCcoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBaAHWE YWCTHIX JIMHUH.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas tubpuamzanus W e€ ycmnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIONAOB. JIOCTMKEHUSA CENEKUMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITambl
co3ganusi pexomObunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKPOKIOHATBHOE PA3MHOKEHUE PACTEHUI.
KinonupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKojornyeckue M 3Tudeckue  npodbsembl. MO  —  reHeTHuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnauupl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuansanus», «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJNOTHM», «KileTouHble KyIbTypel U
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX035UCTBEHHBIE PACTECHUS.
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JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KUIIACC

Temal. JBoIOLIMOHHASE OMOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. OBOJIKOLIMOHHAA
Teopusi U €€ MecTo B Ouonoruu. BiusHue 3BOMIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTHH U APYTHX HAYK.

CBugerenscTBa dBOoMOIMU. [laneoHTONMOrMUECKHE: TMOCIENOBATEIBHOCTD
MOSIBJIEHUS BHUJIOB B MAJICOHTOJOTUYECKOM JIETONMCH, TMEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u paznuuue payH u (haop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYECKHe: CXOJCTBa M PA3IU4YUsl SMOPHUOHOB DPAa3HBIX BUJOB
N03BOHOUYHBIX. (CpaBHUTEbHO-aHATOMHYECKHE: TOMOJIOTHYHbBIE, aHAJIOTMYHBIE,
pPYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTeH Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMDKyIIME CHJIBI 3BOJIOLMM BHJIOB 1O JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIIEHHAs W3MEHUYUBOCTD,
060pn0a 3a CyI1ecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Boito1H (CTD) 1 e€ 0OCHOBHBIE MOJIOKEHMUS.

Muxkpossostorus. [lomynsiuus kak eAMHUIA BUAA U SBOJIIOLUH.

JiBumxymue cuibl ((hakTOphI) SBOIIONMK BHJIOB B MPUPOJE. MyTallMOHHBIHN
nporecc U KOMOMHATHBHAsE M3MEHYMBOCTb. [lomynsinquoHHBIE BOJIHBI U Jpend
reHoB. M3ossauus u Murparusi.

EctecTBeHHbII 0TOOp — HampaBisaOmMi (akTtop sBomonUU. DOopMeI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco0neHHOCT OpPraHU3MOB Kak pe3ysbTaT 3Boionuu. Ilpumeps
IPUCTIOCOOJIEHUN y OpraHu3MoB. ApoMop¢03bl U UIMO0AAANTALINH.

Bun wu  BupgooOpasoBanue. Kpurtepun Buzpa. OcHOBHblE  (QOpMBI
BUJI000pa3oBaHusl: reorpauyeckoe, IKOJIOrHIECKOe.

MaxkposBomonus. PopMbl  3BOMIOLUM:  (QUIETHYECKas, JHUBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTuMoCTh HBOIOIUY.

IIpoucxoxaeHre OT HeCneNMAIM3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
cnenuanu3anus. AJanTuBHas paguanus.

JemoncTpanum:
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IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiiey, «3apobIln
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmel  OOprOBI  3a
cymiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOrO0Opa3ne COpTOB PAaCTCHUINY,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsimum»,  «MyTalmonHas
M3MEHYHUBOCTH», «Apomopdo3b», «Unmoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomounun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucmocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000Pa30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IMIOAOB M CeMsH, KoyuleKuus «lIpumepsl 3alIMTHBIX MPUCHOCOOIEHHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HANPABJICHHS SBOIIONUN», 00bEMHAS MOJENb
«CTpoeHue roJIoBHOr0 MO3ra IO3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, Koulekuus «@POpMbl COXPaHHOCTH
HMCKOIMAEeMbIX JKMBOTHBIX M pacTeHUi», Mojenp anmukanus «llepekpéct
XpOMOCOM», BIaxHble Impenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu GOpMbI KPbUILEB U
OKPACKH TeJNa).

JlaGopaTopHble M IpakTHYecKUue padoThbl:

Jlabopatopuasi pab6ora Nel. «CpaBHeHHE BHIOB 1O MOP(]OIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHasi pabora Ne 2. «Onucanue nmpucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HAa 3emJie.

JloHay4dHbIE TPEACTABICHUSA O 3apOXKIACHUU >KU3HU. HaydyHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYECKas
ABOMIOLMS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMHUUECKOH 3BoIIOIMU. HavanbHbie 3Tamnsl
ouonoruueckor sBosronuu. I'mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W KX DSBOJIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTAaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas 3pa U €€ TMepUoabl: KEMOPHUICKHM,
OPAOBUKCKHUH, CHITYPUHNCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NEPUObI: TPUACOBBIN, OPCKUI, METIOBOM.

KaiiHo3o0Mckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPOTNOT€HOBBIN.
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XapakTepucTuka KiMMaTa U TeoJIOTMYECKUX MpoiieccoB. OCHOBHBIE 3TAIlb
HBOJIIOIIMU PACTUTENIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBIeHHE, paclBET U BEIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOr0 MHUpAa KaK OTpaxeHue »3Boiatound. OCHOBHbBIE
CUCTEMATUYECKHE IPYMIbl OPTAaHU3MOB.

DBOJIIOIMSA YeTIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MIPOUCXOXKJIEHUH 4YesoBeka. Meroabl u3yueHus aHTponoreHeza. CxonctBa
pa3IuyMs YeI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JIBroKky1ue cwibl  (axTopsrn) AHTPOIIOrEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTEeCTBEHHbIH 0TOOp. OOIecTBeHHbI 00pa3  >KU3HH,
M3rOTOBIICHUE OPYIUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenblid, YemoBek npsaMoxoasmuid, YemoBek HeaHIEpPTAIbCKHM, YenoBek
pasyMHbIil. Haxoaku HCKOMaeMbIX OCTaTKOB, BPEMs CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY KA.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCcTpajliougHasi  (PKBaTopuajibHas),  MOHTOJOHIHAsS
(a3uarcko-amepukaHnckasi).  YepTsl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHSAM CYIECTBOBaHUA. EAMHCTBO uegoBedecKuX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3amkHoBeHne CoONHEYHOM CHUCTEMBI», «PasButue
opraHuueckoro mupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTkKay,
«IIpokapunornueckas KieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YeJIOBEKa M YeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YENOBEKay», «llpeBHenmmue moam», «lpesBHue moan», «llepBbie
COBPEMEHHBIE JI0IN», «HET0BEYECKHUE PACHDY.

O6opynoBanue:  Mymsku — «[IpoucxoxxaeHue — 4veinoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEepTajablld, KPOMaHbOHLA), CIEHOKH WIH
M300pKEHHUSI KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpeOna), TeoOXpoHOJIOTMUecKass Talnuma, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOIMAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

[Ipaktuueckas padora Nel. «/3ydeHne HCKOMAEMBIX OCTATKOB PACTEHUU H
KUBOTHBIX B KOJUIEKLIHSIX).
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DKCKypcus «IBOJIOIUS OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIM WA KPaeBETUECKUN My3ei).

Tema 3. Opranu3Msbl 4 OKpYy:KaIlas cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3aenbl 3KOJOTUH. MeTOoabl 3KOJIOIrMYECKUX
HCCJIEI0OBAHMI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,
BHYTPHUOPTIaHU3MEHHA.

Okonornyeckue (akrtopel. Kriaccupukamuss SKOJOTHYECKUX (PaKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTponoreHHble. JlelWcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEWCTBHIO  A0MOTUYECKHX  (DAKTOPOB.
buonornueckue puTMBI.

buotnueckue (bakTOopHI. Bunbr OMOTHYECKUX B3aUMO/ICHICTBUM:
KOHKYPEHIIUs, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaJiu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HadeHHE OWOTHYECKHMX B3aUMOJICHCTBHI JUIS CYIIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEePUCTUKU mnomyjsauud. OCHOBHBIE TOKa3aTeNH
MOMYJISIUMN: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuka 4uCI€HHOCTH HOIYJISIUU U €€ peryJsisaius.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxembl: kapta «lIpupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISUU HHDY30pUu-Tyhenbku», «llumiessie nenmy.

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdosiornyeckre 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOHUTaHH.

JlabopatopHast pabota Ne 4. «BnusHue cBeta Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «Iloacyér NIOTHOCTH NOMYJSLUUNA Pa3HBIX BUIOB
PaCTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CHCTEMBbI.

CooO1iectBO opranu3mMoB — OuorneHo3. CTpykTypbl OuOIIeHO3a: BHI0Basd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-nomuHantel. CBsi3u B
ouoneHose.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucremMe u
ouoreoneHoze. DOYHKIIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLIEHTHI,
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KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BENIECTB U NOTOK 3HEPIHHU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU JKOCHUCTeMBI. [luileBbie 1emu W CeTH.
OcHOBHBIE TOKa3aTeaud HKOCUCTEMBbI: OMoMacca, MNPOAYKIHS. DKOJIOTHYECKHE
nUupamMubl: MPOAYyKUHUH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BuTHe. CyKIeccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOcHCTEMa XBOMHOTO
WJIM IIMPOKOJIUCTBEHHOIO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAYEHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

buopaszHooOpaszue kak @akTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pasHOoOOpasus Ha 3emIle.

Vuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTPYyKTypa
ouocheprr. Kuoe BemectBo u ero (Qynkiuu. OcoOeHHOCTH Omochepsl Kak
ro0albHOM 3KocucTeMbl. J[uHaMuUuyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTbl BeIIECTB U OMOreOXMMHYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiau. AHTpoONOreHHbIe U3MEHEeHUs B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJI0OBEUECTBA. CoxpaHnenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTu Omuocdepsl. OCHOBA paliOHATBLHOTO
yOpaBJICHUS TPUPOJHBIMU pecypcamMu M HX HCHoJb30BaHUe. JlocTkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuer u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmn nutanusy, «IKOJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOWMHOro Jjeca», «buoneHo3 Bomoéma», «ArporueHosd», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mOpupoay», «BaxkHeillne HUCTOYHUKH
3arpsi3HEHUs] BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelInash cOCTaBISAIOIIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBelil 3¢ dexT», «DaKkTopsl
pPaAMOAaKTUBHOTO 3arps3HeHust Owmocdepr», «OOmas crpykrypa Ouochepsn,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mopenb-ammukanus «Tunudnele OUOLEHO3bI», repdoapuid
«PacturenbHbBIe COOOIIECTBAY, KOJUICKIIUK «bHoIeH03», «BpeauTenu BaxkHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M  KOJUICKIMU pACTeHUH W
KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM HKOJOTMYECKUM TpyIIaM OHOrO BHUJA,
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Kpacnas xuura Poccuiickoit ®Denepanuu, u300pakeHUS OXpaHSEMBIX BHUIOB
PAcTEHUI U JKUBOTHBIX.
INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMUBI 11O

BHUOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOCHHUS OOy4YalomMMUCA TporpaMM  CpeAaHero oOmero  0o0pa3oBaHUS:

JIMYHOCTHBIM, METAIIPEAMETHBIM U ITPEIAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHUS mpeameTa «buomaorus»
BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIMMUCS POCCHHCKON
rpakJaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH
M CaMOONpPEACIICHUIO, HaJuyue MOTHBAIlMM K OOydYeHHMIO OHOJIOTHH,
LIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KIIFOYEBBIX IICHHOCTEH W MCTOPHYECKUX TPAJUIMN PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBAaTHCS B CBOCH
JIESATETbHOCTU I1IEHHOCTHO-CMBICTIOBBIMU  YCTAaHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTMYECKOTO MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH KU3HECHHBIC TUTAHBI.

JInuyHOCTHBIE pe3ybTaThl OCBOCHUA TNpeamera «buonorus» mocturarorcs B
€IUHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMU COLIUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMH M HOPMaMU
MOBEJIEHUSI W CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHMS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TO3UIMHM JIMYHOCTU, TMATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY, YEJTOBEKY TPyJa U CTaplleMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOrO OTHOIICHUS K KYyJIBTYPHOMY HACICIAHIO M
TpaJUIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit Denepaiuu, Opupoae U
OKPY’KaloIlIEn Cpee.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS YueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaIOIMIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHMX  YyOEXKJIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
OTBITA M OMbITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOM JIEATCIBHOCTH, B TOM UHCJIE B YAaCTH:

1) rpa:xx1aHCKOro BOCIIMTAHMS:
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o c(hOpPMHPOBAHHOCTh TPAXKIAHCKON TMO3WUIUUA OOYyYalomerocss Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOT0 OOILIECTBA;

o OCO3HAHME CBOMX KOHCTUTYLMOHHBIX TpaB U O0OS3aHHOCTEM,
YBAKECHME 3aKOHA U IIPABOIIOPSAKA;

o TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIILHOCTHU IIPU CO3IaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3a/a4, BBIOJHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

o CHOCOOHOCTb OMPEENATh COOCTBEHHYIO MO3MIMIO 110 OTHOIIEHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

o YMEHUE  Yy4YWUThIBaTh B  CBOUX  JCUCTBUSAX  HEOOXOJIUMOCTh
KOHCTPYKTHUBHOTO  B3aUMOJCHMCTBUSL  JIIOJIEW C  pa3HbIMU  YOEXKICHUSIMH,
KYJIbTYPHBIMHU LIEHHOCTSAMH U COLIUATIbHBIM ITOJIOKEHHUEM;

o TOTOBHOCTb K COTPYAHUYECTBY B IPOLIECCE COBMECTHOIO BBINIOJIHEHUS
y4eOHBIX, TIO3HABaTEeNbHBIX U HCCIENOBATENbCKUX 333y, YBaKUTEIHHOIO
OTHOILIIEHUST K MHEHMIO ONIOHEHTOB IPU OOCYXJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

° TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESITEIBHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHUSA:

. c(hOpPMUPOBAHHOCTb  POCCHUUCKON  TPaXKJIAHCKOW  HICHTUYHOCTH,
aTPUOTU3MA, YBAKECHUSA K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pen
Pomunon, ropmoctu 3a cBOW Kpai, cBOO Poauny, CBOM S3BIK U KYJIBTYDY,
IIPOIIIOE M HACTOSALIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

o LIECHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACICIUIO M INaMITHUKAM
IIPUPOIBI, NOCTHXKEHUAM Poccnn B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpYZe;

o CIOCOOHOCTH OLIEHMBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJICHHE U
pa3BuTHME OMOJIOIMM, MOHMMAHHSA 3HAUEHUS OWMOJNOTMM B II0O3HAHUU 3aKOHOB
MPUPOBI, B AKU3HH YEIOBEKA U COBPEMEHHOIO 00IIECTBA;

o uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIY)KEHUIO M 3allUTe
OtevecTBa, OTBETCTBEHHOCTD 3a €r0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

o OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

o chOpMUPOBAHHOCTb  HPABCTBEHHOTO  CO3HAHMS,  ATHYECKOIO
MOBECHMUS;

o CIIOCOOHOCTh OIICHUBATh CHUTYyallMi0 M MPUHUMATh OCO3HAHHBIE

pELIeHHs], OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
o OCO3HAHUE JINYHOTO BKJIaJa B [IOCTPOEHUE YCTOMUMBOTO OyAyLIEro;
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o OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3JaHHIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LEHHOCTEW CEMEMHON XW3HU B COOTBETCTBHUM C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

o ACTETUYECKOE OTHOILIEHWE K MHpY, BKJIIOYas OCTETUKY ObITa,
HAy4yHOTO W TEXHHUYECKOTO TBOPYECTBA, CIIOPTa, TpyJaa, OOIIECTBEHHBIX
OTHOILICHU;

o MMOHMMAHHE 3MOLMOHAIBHOTO BO3JCHUCTBUS >KUBOW NPUPOIBI U €€
LIEHHOCTH;
o FOTOBHOCTh K CaMOBBIP@&KEHUIO B pa3HbIX BHAAX MCKYCCTBAQ,

CTpEMJICHUE TIPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢usuueckoro BocnuTaHus, GOPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOIUOHAIBLHOTO 0J1Ar0MOTyYHsI:

o MMOHMMAaHUE W peaau3aius 3J0pOBOro U 0e30MacHoro odpasa KU3HU
(3mopoBO€  TIMTaHHWE, COOJIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, pETyJsipHas Qu3ndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUSA K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

o NOHMUMAaHWE LEHHOCTU MPAaBUJ MHJIWBHUAYAIbHOTO U KOJUJIEKTUBHOTO
0€301acHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMINX 370POBBIO U KU3HHM JIFOJICH;

o OCO3HAHWE TIOCJICICTBUA W  HENPHUATHS BPEAHBIX IPHUBBIUCK
(ynotpeOieHust anKorosisi, HAPKOTUKOB, KypEeHHs);

6) Tpy10BOI0 BOCIIMTAHMS:

o TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTePCTBa, TPYI0IIO0HE;

o TOTOBHOCTh K aKTHUBHOH JICITEIILHOCTH TEXHOJOTHYCCKOH U
COLIMAJIbHOM HANpaBJICHHOCTH, CIOCOOHOCTh HWHHUILIMHUPOBATh, IUIAHUPOBATh M
CaMOCTOSTEIILHO BBIMTOJIHATEH TaKYIO JEATEIHHOCTD;,

o WHTEpPEC K pasIudyHbIM cdepaMm TpodecCHOHATBLHON AESITEIBHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIA BBHIOOp OyIyIiel Mpoeccuu M peaan30BhIBATH
COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

o TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CAaMOOOPa30BaHUIO HA
NPOTSIKEHUU BCEU )KU3HU;

7) IKOJIOTHYeCKOT0 BOCITUTAHMS

o HKOJIOTHYECKH  1IE€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJE  Kak
HMCTOYHMKY KU3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAHMUS;

o MOBBINICHUE YPOBHS AKOJIOTHYECKON KYIbTYPhI: IPUOOPETCHHUE OTBITA
IUIAHUPOBAHMS TIOCTYNIKOB M OIEGHKH WX BO3MOXHBIX IOCICACTBHHA IS
OKPYXarOUIEN CPEIbL;
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o OCO3HAHHUE T00ATBHOTO XapaKkTepa dKOJIOTHYECKUX NPOoOIeM U MyTeu
UX PEIICHHUS;

o CIIOCOOHOCTh ~ HMCHOJIb30BaTh  NPUOOpPETAaEMble MPU  U3YUYECHHUH
OMONOTHY 3HAHUS U YMEHUS MPU PEIICHUH MPOOIIeM, CBSI3aHHBIX C PallUOHATBHBIM
NPUPOAOIIONIb30BAaHUEM  (COOJIIOICHUE  MpaBHJI  TOBEJIEHUA B MPHUPOJE,
HamnpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, Orocdephl);

. AKTUBHOE HEIMPHUATUE NCUCTBUM, NPUHOCAIIUX BPEA OKPYKAOUIEH
MPUPOJIHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUNA U MPETOTBPALIATh UX;

o HAJIMYWE PA3BUTOTO JKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKOU
KyJbTYpbl, ONBITA JAESITEIBHOCTH HKOJOTHMYECKON HAIpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAaTbCS MMH B IO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOUN ESITEIbHOCTH 3KOJIOTHUYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

o c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY ypOBHIO pa3BUTUSI HAayKd W  OOIIECTBEHHOW MPaKTUKH,
OCHOBAHHOI'O Ha JHAJIOTe KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEI0 MECTa B
MOJIMKYJIbTYPHOM MHUPE;

o COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpPBl Kak
CpeACTBa B3aUMOJICHCTBUS MEXKTy JIIOJbMHU U TMO3HAHUS MUDPA;

o MoHUMaHue crienuuKr OMOJIOTHUN KaK HAayKH, OCO3HaHUS €€ POJiu B
(GOpMHUPOBAHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUW IIEIOCTHOTO
NpEeJICTaBlIeHUs 00 OKpY)KarolIeM MHUpE KaK O €IUHCTBE MPHUPObI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEelIeHUH MpodieM
COXPAaHEHHS TPUPOJHOTO PABHOBECHS,

o yOeKAEHHOCT, B  3HAYUMOCTH OHMOJIOTMM JUJII  COBPEMEHHOM
[IUBUJIM3AIMK: OOECIIEYCHHs] HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JIaHHE
NEPCIIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX pellaTh PECypCHbIE MPOOJIEMBI
Pa3BUTHS YEJIOBEUECTBA, MOKMCKA MYTEeW BBIXOJA W3 TIOOAIBHBIX SKOJOTMYECKUX
npoOiemM U olecreyeHusl nmepexoja K yCTOMYMBOMY pPa3BUTHIO, PAlMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

o 3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJIOTMYECKUX 3HAHUHN B LIEJSAX
NOBBIIIEHUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOHW TPaMOTHOCTH, Kak
COCTaBHOM 4acTU (yHKIIMOHAIBHOM IpaMOTHOCTH OOydYaromuxcs, GopMupyemoit
MIPU U3YUYEHUU OUOJIOTHUH;
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o MOHUMAaHUE CYIIHOCTH METOJOB TIO3HAHUS, WCIOJIb3YEMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BaTh IOJyYaeMble 3HAHUS IS
aHanMM3a U OOBSICHEHUS SIBJICHHM OKPYXKAIOIIET0 MHUpPA M MPOUCXOIAIIUX B HEM
U3MEHEHHM, yMEHHE JenaTh O00OOCHOBAaHHBIC 3aKIIOYEHUS] HAa OCHOBE HAy4YHBIX
(aKTOB M UMCIOIIMXCS JAHHBIX C IETbI0 TTOJIYYCHHS JTOCTOBEPHBIX BHIBOJIOB;

o CIIOCOOHOCTH CAMOCTOSATEIHHO MCIMOJB30BaTh OMOJIOTHYECKUE 3HAHUS
JUTSL perieHust TPOOJIeM B pealTbHBIX KU3HEHHBIX CUTYAIIHSIX;

o OCO3HAHWE  IIEHHOCTH  HAYYHOW  JEATEIHHOCTH, TOTOBHOCTH
OCYIIECTBIIATh MPOCKTHYIO U UCCIEAOBATEIIBCKYIO IEATEIHHOCTh MHANBUAYATHHO
U B TPYIIIIE;

o TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANNPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAUYUMble 11  (OPMUPOBAHUS MHMPOBO33PEHUS OOyYarOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuPuKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJe/OBaHNEe,  HAOMIOJICHUE, U3MEpPEHUe,  DJKCIEPUMEHT ©  JPYTux),
YHUBEpCaJIbHbIE y4eOHble JeicTBUS (ITO3HABaTEIbHbIC, KOMMYHUKATHUBHBIE,

PErYJIATUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAIBHOW KOMIIETEHIIMM OOYyYaroluxcsi, CIHOCOOHOCTH
00yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC MEXKTUCIMIUIMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEILHON U COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CpEIHEro oOIIero
00pa3oBaHUs JIOKHBI OTPAXKaTh:

OBJaaaeHne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbHbIMH
AefCTBUAMM:

1) 6a30BbIe JOrMUYecKue AeiiCTBHS:

° CaMOCTOSITeIbHO (OPMYJIMPOBATh U aKTYaJU3UPOBATh IPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

° WCIOJB30BaTh MPU OCBOCHUM 3HAHUW TMPUEMBI  JIOTUUECKOTO
MBIIUICHUST (aHaNIW3a, CHUHTE3a, CpaBHEHMS, Kiaccuukanuu, o000IIeHusN),
pacKpbIBaTh CMBICT OHOJIOTMUYECKUX TOHSATUM (BBIIETSATH HMX XapaKTepHbIC
MIPU3HAKH, YCTAHABIMBATh CBSI3U C IPYTHUMU MOHSATUSIMHU);
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o ONPENEIATh 1IeJIN JEATeIbHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEILHOCTH C TOCTABJICHHBIMHU 1IEJISIMU;

o HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS Il OOBbACHEHUs (HaKTOB M
SIBJICHUU )KUBOU MPUPOJIBL;

o CTPOUTH JIOTUYECKUE PACCYX IAEHUS (MHIYKTUBHBIE, I€NYKTUBHbIE, IO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIOUCHUS;

o OPUMEHSTh CXEMHO-MOJICbHBIE CpPEACTBA ISl  TMPEACTABIICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOILICHHM B M3ydaeMbIX OMOJOTUUECKUX OOBEKTaX, a
TaKke  MPOTUBOPEUYMH  Pa3HOTO  pOJa,  BBISIBIEHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

o pa3pabaTpiBaTh IUTAH PEIICHUS TNpoOJeMbl ¢ Y4YETOM aHaiIu3a
MMEIOIIMXCSl MAaTEPUATIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

o BHOCUTb KOPPEKTUBBI B JESITEIBbHOCTb, OLCHUBaThb COOTBETCTBHE
pe3yJIbTATOB LIEJSIM, OLIEHUBATH PUCKH MOCIIEACTBUN IEATEIbHOCTH;

J KOOPIMHUPOBATh M BBIIOIHATH PabOTy B YCJIOBUSAX pEAIbHOTO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

J pa3BUBaTh KPEATUBHOE MBIIIICHUE TMPH PEHICHUH IKU3HEHHBIX
npoOiaem.

2) 0a30BbBI€E HCCJIEN0BATEIbCKHUE A€iCTBUS:

o BJIAJETh HABBIKAMU YYEOHO-UCCIENAOBATEIBCKOW UM MPOEKTHON
JEeSATENbHOCTH, HABBIKAMU pa3peleHus npooeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITIOMCKY METOAO0B PELICHUS PAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB NIO3HAHUS;

o UCMOJIb30BaTh PA3JIUYHbIE BU/bI I€ATEIBHOCTH 10 MOJYyUYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalHH, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

o dbopMupoBaTh HAy4YHbBI THUN  MBIIUICHUS, BIAAETh HAYYHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMH U METOAAMMU;

o CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

o BBUSIBISITh  IIPUYHMHHO-CJIEICTBEHHBIE CBSA3M M aKTyaJU3UpOBaTh
3a/ayy, BBIABUraTb THUIOTE3y €€ PEIIeHHUs,, HAXOAWTb AapPryMEHTHl JUIs
JI0Ka3aTeIbCTBA CBOUX YTBEPXKACHUH, 3a4aBaTh IapaMEeTPbl U KPUTEPHUH PELLICHMUS;

o aHaJIM3UPOBaTh IOJIyYEHHBIE B XOJE PEIICHUs 3aJaud pe3yibTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

o JaBaTh OLICHKY HOBBIM CUTYalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;
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o OCYIIECTBIATh LIEJICHANPABICHHBIA TOUCK TIEpeHOca CPEICTB |
CIOCO0OB IEUCTBUS B PO(ECCHOHATIBHYIO CPENY;

o YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEJIBHYIO W MPAKTUYECKYIO
00JIaCTH KU3HEACATEIIPHOCTH;

o YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

o BBIJIBUTaTh HOBBIE WJCH, IpejjaraTb OPUTMHAJIBHBIE IOAXOIABI U
pelieHus, CTaBUTh NPoOJIEeMbl H 3aJaud, JOMYyCKAaloIue albTepHATUBHbBIC
peleHus.

3) pabdora ¢ ungopmaunmei:

o OpUEHTHUPOBATHCS B PANTMUYHBIX HCTOYHUKAX HH(POpMaIUU (TEKCTE
y4eOHOTO 1MocoOus, HAYYHO-TIOMYJIIPHON JIuTepaType, OMOJIOTUYECKHUX CIOBApSIX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3axX NaHHBIX, B VIHTEpHETe), aHAIM3HPOBAThH
HH(OPMAITUIO PA3IMYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTD;

o (bopMyTUPOBaTh 3aMpPOChl M TPHUMEHSTH Pa3IMYHBICE METOIBI TPHU
MOMCKe U 0TOOpe Ouosorndeckor mHbopmaIi, HeoOX0IUMOMN 71l BBITIOJIHCHUS
yueOHBIX 3a/1a4;

o nproOpeTaTh OTTBIT WCITOJIB30BaHUS nHOOPMAIMOHHO-
KOMMYHHUKATHBHBIX ~TEXHOJIOTUH, COBEpPIICHCTBOBATh KYJIbTYpy aKTHBHOTO
WCITOJIB30BAHUS PA3TMYHBIX TTIOUCKOBBIX CUCTEM;

o CaMOCTOSATEIILHO BBIOMpATh ONTUMAIBHYIO (OPMY TIPEACTABICHHUS
Oononornyeckoi uHbopmaru (cxeMbl, rpaduKu, TUAarpaMMbl, TAOJIUIBI, PUCYHKH
H Ipyroe);

o UCIIOJIb30BaTh HAYYHBIN S3bIK B KayeCTBE CPEACTBA MpH padoTe C
Ononornyeckor HWHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYECKUEe 3HAKW W CHUMBOJBI, (OPMYJIBI, a0OpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

o BIIAJICTh HABBIKAMHU pACIIO3HABAHWS W 3alIuThl  MH(OpMaIuy,
nH(OPMAIMOHHON 0€30MTaCHOCTH JIMYHOCTH.

Ogi1ajieHHe YHHUBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH A€l CTBUSIMH:

1) o01enme:

o OCYIIECTBJIATh KOMMYHHKAIIMA BO BCEX cdepax >KU3HU, AKTHUBHO
y4acTBOBaTh B AHAJIOTe WM JUCKYCCHH TIO CYIIECTBY OOCYKIAeMOH TEMBbI
(yMeHHe 3a/1aBaTh BOMPOCHI, BEICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJTHCHHUS
mpeaiaraeMoi 3a7a4u, YIUThIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3UIIUN IPYTUX
YYaCTHUKOB JIMAJIOTa WU JIUCKYCCHH);
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o pacno3HaBaTh  HeBepOalbHbIE CpeacTBa  OOLIEHUs, [OHUMATh
3HAUEHUE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHMIMKTHBIX
CUTyalui, yMETh CMSIr4aTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

o BJAJIETh PA3NUYHBIMU CHOCOOAMM OOILIEHUS M B3aUMOJICHCTBUS,
NOHUMATh HAMEPEHUS APYTUX JIOJIEH, MPOSIBIATH YBAXKUTEIbHOE OTHOIIECHHE K
co0eceTHUKY U B KOPPEKTHOU GopMme (HopMyIupoBaTh CBOM BO3PAKEHHUS,

o pPa3BEPHYTO M JIOTUYHO HW3JIaratb CBOK TOYKY 3pEHHS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AeTEJIbHOCTD:

o IIOHMMATh W  WCHOJIB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOW U
UHAMBUAYyAIbHONM  pabOThl MpU  peHIeHHMH  OMOJOTMYEcKOH  MpoOieMmsl,
000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHS TPYIMIOBBIX (POPM B3aUMOJIEHCTBUS
MIpH pelIeHur yueOHOM 3a1auu;

° BBIOMpPATh TEMATUKYy W METOAbl COBMECTHBIX JEHCTBUU C Y4ETOM
00X UHTEPECOB U BO3MOKHOCTEN KaXKJI0TO WIeHA KOJUIEKTUBA;

o IIPUHUMATh LEJIU COBMECTHOM JAESATEIbHOCTH, OPraHU30BBIBATH U
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

o OLICHMBATh KA4Y€CTBO CBOETO BKJIAJa M KaXXJOr0 YYaCTHHKAa KOMaHIbI
B 001U Pe3ysIbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

o IpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJAEU C MO3ULMUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

o OCYILECTBIISITh TO3UTUBHOE CTPATETHUECKOE MOBEAEHUE B PA3JIMYHBIX
CUTYalLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OBJaieHre YHMBEPCAJIbHBIMH PeryJIATHBHBIMU ACHCTBUSIMM:

1) camoopranuszaumus:

o UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUI BBISBICHUS MPOOJIeM U UX
pEIIeHUS B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

o BbIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSX U IIOCTYIIKax IO OTHOLICHUIO K XKUBOW IPUPOE,
CBOEMY 3JI0OPOBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

o CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh IO3HABATENBHYIO JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (POpPMYyJIHpOBaTH COOCTBEHHBIE 33Jlayd B
00pa30BaTeIbHON AEATENBHOCTH U KU3HEHHBIX CUTYAIHIX;

o CaMOCTOSITENIFHO COCTaBJIATh IUIaH PELICHUs NMPOOJeMbl C Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

o JaBaTh OLICHKY HOBBIM CUTYaLlHsIM;
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o paclmMpATh paMKH y4eOHOro IMpeAMEeTa Ha OCHOBE JIMYHBIX
MIPEANOYTEHN;

o JenaTh  OCO3HAHHBIA  BBIOOp, AapryMeHTHUpOBaTH €ro, Oparthb
OTBETCTBEHHOCTb 32 PEILICHHUE;

o OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

o CHO0COOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIULNU

B pa3HbIX O00JaCTSIX 3HAHUM, MOCTOSHHO IMOBBIIIATH CBOM OOpa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

o aBaTb OLIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B
NEeATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

o BJIa/IeTh HaBBIKAMHM MO3HABATEJIbHOM peQIeKCUH KaK OCO3HAHMS
COBEpLIACMBIX JCUCTBUM U MBICIUTEIBHBIX IPOLECCOB, HUX PE3yJIbTAaTOB W
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pePIIEKCUU ISl OLEHKU CUTYyalluH, BHIOOpA
BEPHOT'O PELICHUS;

o YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX
CHIKEHHUIO;

o MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPHU aHAIU3E PE3yIbTaTOB
NEeATEIbHOCTH;

3) npuHsaTHE ce0s1 M APYIUX:

o PUHUMATH CeOsl, TOHNUMAas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

o MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPHU aHAIU3E PE3yJIbTaTOB
NEeSATENbHOCTH;

o MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

o pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeJOBeKa.

IHHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OocBoeHHs mTporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus
Hay4YHbBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, MHTEPIIPETAIIUN U
peoOpa3oBaHUI0 3HAHWM, BUIBI EATEILHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHWHA B PA3IMYHBIX YUEOHBIX CHTyaIUsX, a TaKKe€ B pEabHBIX
KU3HCHHBIX CHUTYallMsIX, CBS3aHHBIX C Oumoyiormeil. B mporpamme mpemmeTHbIC
PE3yNbTaTHI MIPEACTABIICHBI TIO TO1aM 00yUYEHUSI.

[IpenmeTHBIE pe3ysbTaThl OCBOEHUS yueOHoro mpeamera «buomnorus» 610
Kilacce TOJDKHBI OTPAXKATh:

J c(OpMUPOBAHHOCTh 3HAHWH O MECTE€ M POJM OHOJOTHH B CHUCTEME
HAy4YHOTO 3HAHMWS €CTECTBCHHBIX HAyK, B (OPMHUPOBAHWHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPAa W HAyYHOTO MHPOBO33PEHHUS, O BKJIAJC
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POCCHMCKMX ®  3apyOeKHBIX YyUEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHUH,
(GyHKIHOHATBHOM IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HEHHBIX 3a]1a4;

J YMEHUE PACKPBIBATH COJEpKaHUE OHOJIOTMYECKMX TEPMUHOB U
MOHSATUN: JKW3Hb, KJETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB H
IpeBpalleHue SHEPruu), roMeocTas (CamMoperyJisiius), YpPOBHEBas OpraHU3alusl
KUBBIX CHCTEM, CaMOBOCIPOU3BEJICHHE (PEMPOAYKIIUsI), HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U PA3BUTHE;

o yMEHHUE H3J1aratb OMOJOTUYECKUE TEOpUH (KIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JOrMa MOJIKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTtenuil H. V. BaBuiioBa), onpenensarh rpaHUIIbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

o yMEHUE BJIAJ€Th METOJaMU HAy4YHOTO T[I0O3HAHUS B OWOJOTHU:
HaOJIIOZICHUE W ONHMCAHMUE JKUBBIX CHCTEM, MPOIECCOB U SIBIICHUH, OpraHU3alus H
POBEJIEHUE OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bl, BHISIBICHHUE
3aBUCUMOCTH MEXKAY HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE IMOTYyUYCHHBIX
pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JIeNIaTh BHIBOJIBI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTATOB,;

o YMEHUE BBIIETATh CYIIECTBCHHbIE TPU3HAKA BUPYCOB, KIETOK
NPOKApUOT W JOYKAPUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB,
OCOOEHHOCTH TPOLIECCOB: OOMEHA BEIIECTB W IMPEBpAIICHUS] SHEPTUU B KIIETKE,
(doTocHHTE3a, MIIACTUYECKOTO U IHEPreTUYECKOTO0 0OMEHA, XEMOCUHTE3a, MUTO34,
Mel03a, OIJI0IOTBOPEHHUSI, PA3MHOXKEHHSI, UHANBUYAJIbHOTO PAa3BUTHUSI OPTaHU3Ma
(oHTOTEHE3);

J yMEHUE TMPUMEHATh TMOJY4YEHHBbIE 3HAHUA 1 OOBSICHEHHS
OMOJIOTUYECKUX TPOLIECCOB U ABJICHUM, JUISI TPUHSITHS MPAKTUYECKUX PEUICHUN B
NOBCEJHEBHOM JKU3HU C 1IeJIbI0 o0OecreueHus: 0€30MacHOCTH CBOETO 3/I0POBbS U
3I0POBbS OKPYKAIOUIUX JIOJICH, COOJIOJICHUSI HOPM TIpaMOTHOTO TOBEACHUSI B
OKpYXKalomed TPUPOAHON Cpele, MOHMMAaHUE HEOOXOIUMOCTH HCIIOIh30BaHUS
JTOCTH)KEHUN COBPEMEHHOM OMOJOTMM W OWOTEXHOJIOTUH I PalMOHAIBHOTO
IPUPOJIOTIOIH30BAHMS;

o YMEHHE peIllaTh 3JIEMEHTapHbIE TCHETHYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEIIUBaHUE, CUEIJIEHHOE HACIEJOBAHUE, COCTAaBIATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPECKa3aHus HACICIOBAaHUS MPU3HAKOB y
OpraHU3MOB;

J YMEHHUE BBINONHATH JAOOPATOPHBIE M TNPAKTUYECKUE paboOTHl,
coOJI01aTh TIpaBMIIa MpU paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

o yMEHUE KPUTHUYECKU OIICHUBATh U MHTEPIPETUPOBATH MHGPOPMAIIHIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKIIOYAIOUIYI0 TICEBJOHAy4YHBIE 3HAHUS U3
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Pa3TUYHBIX UCTOYHUKOB (CpeACTBa MaccoBOM MH(OpMAIMU, HAYUYHO-TIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIMEKThl COBPEMEHHBIX WCCIIEIOBaHUNA B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

o yMEHHUE CO37aBaTh COOCTBEHHBIE TUCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 6MOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh NOHATUITHBIN armapaT OMOJOTUH.

[IpeameTHBIC pE3yNabTaThl OCBOCHUS yueOHoro mpeamera «buonorus» 61l
KJlacce JOJKHBI OTPAKATh:

o c(hOpPMHPOBAHHOCTh 3HAHUUA O MECTE€ M POJIM OHOJOTUU B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBCHHBIX HAyK, B (OPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPAa W HAyYHOTO MHPOBO33PEHHUS, O BKJIAJC
POCCHUHCKUX M 3apyOCKHBIX Y4Y€HBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH,
(GyHKIHOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS KU3HEHHBIX 3a/1a4;

J YMEHHUE PACKPBIBATH COJEpKaHUE OHOJIOTMYECKMX TEPMUHOB U
MOHSTHI: BHJI, TOMYJSIH, TeHODOH, IBOIIONUS, IBIKYIIHE CUIbl ((hakTOphI)
ABOJIIOIUH, TPUCIIOCOOICHHOCTh OPTraHW3MOB, BHI000pa30BaHUE, SKOJIOTHUCCKHEC
(baKTOphI, IKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI, IIEMU MUTAHMUS,
AKOJIOTHYECKas MUpaMuaa, OMOreoreHo3, onocdepa;

o yMEHUE u3JlaraTh OUOJIOTHYECKHE Teopuu (IBOIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DHBOJIIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxojctsa K. M. bapa, depenoBaHus TJIaBHBIX HalpaBJICHUN U
nyteit sBomonun A. H. CeBepuioBa, yuenus o 6uochepe B. . Bepnanackoro),
OTIPEIENSITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

o yMEHUE BJIAJ€Th METOJaMW HAy4YHOTO I[I0O3HAHUS B OWOJOTHU:
HaOJIIOZICHUE W ONHMCAHMUE JKUBBIX CHCTEM, MPOIECCOB U SIBIICHUH, OpraHU3alus H
POBEJIEHUE OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bl, BHISIBICHHE
3aBUCUMOCTH MEXy HCCICAYEMbIMH BEIMYMHAMHU, OOBSCHEHUE IOJYYCHHBIX
pPE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX TMOHATHHA, TCOPUH M 3aKOHOB, YMCHHE
JIeNIaTh BHIBOJIBI HA OCHOBAHUH TIOJTYYCHHBIX PE3YyJIbTATOB,;

o yMEHUE BBIJICTIATD CYIIIECTBEHHBIE PU3HAKH CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHUIOB, MOMYJALMMA, TPOIYIEHTOB, KOHCYMEHTOB,
PEAYLIEHTOB, OWOTEOIIEHO30B M  DKOCHUCTEM, OCOOCHHOCTH  IPOIIECCOB:
HACJICJCTBEHHOW W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS JKOJOTHYECKUX (PAKTOpOB Ha
OpraHu3Mbl, I€peHOca BEIIECTB U IOTOKAa DSHEPrUd B  HKOCHUCTEMAX,
AHTPOITOTCHHBIX HM3MEHCHHH B OJKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa
BEILIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Ouocdepe;

o YyMEHUE TPUMEHSATh TMOJY4YeHHBIC 3HAHUS i1 OOBSICHCHUS
OMOJIOTUYECKUX TIPOIIECCOB U SBJIICHUM, JUTSI TIPUHSTHS TPAKTUICCKUX PEIICHUN B
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MOBCETHEBHOM >KM3HU C IENbI0 0OecreueHrss 0€30MacHOCTH CBOETO 3/I0POBbS U
3I0POBbsSI OKPY’KAIOIIUX JIOJEH, COOJIO/IEHUST HOPM TPaMOTHOTO MOBEJCHUS B
OKpY’Karoled MPUPOJHON cpejie, MOHMMaHUE€ HEOOXOJUMOCTH HCIOJIb30BaHMS
JTOCTIKEHUN COBPEMEHHOUW OMOJIOTHH JIJIsl PAIlMOHATIEHOTO TTPUPOAOIIOIH30BAHNS;

o YMEHHUE peIIaTh dJEMEHTApPHBIC OMOJIOTHMUECKHUE 3a7a4H, COCTABISThH
CXEMBI MIEPEHOCa BEIIECTB U SHEPTUU B SKOCUCTEMAX (1[E€MU MUTAHUS);

o YMEHUE BBIMOJTHATh JIA0OPATOPHBIE W TIPAKTUYECKHE PabOTHI,
coOro1aTh IpaBmIIa MpU paboTe ¢ y4eOHBIM 1 1a00pPaTOPHBIM 000PYI0BAHHUEM;

o yMEHUE KPUTHUYECKU OIICHUBATh W WHTEPIPETUPOBATH MHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpEeJCTBAa MaccoBOM MH(OpMAIMU, HAYUYHO-TIOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IVIOOQJIBHBIC  DKOJIOTHUYCCKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

o YMEHHUE CO37aBaTh COOCTBEHHBIE TUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mas 6MoIOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUMHBIN anmnapaT OUOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

KoaunuyecTBOo 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (HU(pPOBbIE)
n/n NMPOrpamMmMbl Bcero Kontpoiensie IIpakTHyieckne o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
I | buosorua kax Hayxa 2 ’ 05 Etptlggl/ﬁf;si(.)rﬁ/7f41c292
2 JKuBble cUCTEMBI U X OpraHu3aIus 1 0 0 Egggzﬁééii?rﬁﬁ 41292
3 XUMHUYECKUH COCTaB M CTPOCHHUE 3 0 1 bubnuoreka [JOK
KJICTKH https://m.edsoo.ru/7f41¢292
4 | XKuznenesaTeabHOCTb KICTKH 6 0 0 Egggiﬁéﬁiﬁﬁ 7£41292
5 PazMHOXX€HME W HHIMBUIyaJTbHOE 5 0 1 bu6mmoreka [JOK
pa3BUTHE OPTaHNU3MOB https://m.edsoo.ru/7{41¢292
6 HacnenctBeHHOCT, M M3MEHYHUBOCTD 3 0 L5 bub6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekuust  opranu3MoB.  OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 | Pe3epBHOE Bpems 1 0 0 bubmorexa IIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4
ITPOI'PAMME
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11 KIIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JueKkTpoHHbIEe (LM poOBbLIE)
n/n MpOorpamMmmMbl Bcero Kontpoasnsre IipakTHyecKue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padboThI
bu6mmoreka [JOK
! IBOMOUHOHHA OHOTIOTHA ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHHE U PA3BUTHE KU3HU 9 0 0.5 bubnnoreka [IOK
Ha 3emuie ) https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 OpranusMbl i OKpY>KaIoIas cpea > 0 ! https://m.edsoo.ru/7t41cc74
4 CooOmiectBa W DKOJIOTHUECKHE 9 0 0 bu6mmoreka [IOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7t41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOI'PAMME )
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INIOYPOYHOE IINTAHUPOBAHMUE

10 KJTIACC
Ne Tema ypoka KonunuyectBo DJIeKTpPOHHbIe Hu(ppoBbIe
n/n 4acoB o0pa3oBaTe/ibHbIe Pecypchbl
but6mmoreka [{OK
1 | buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
2 | tenomsonamme pasmmix wevosos mpu syenmn Gromommccan | 1| Dromoresa IOK
p A p M https://m.edsoo.ru/863e6122
00BEKTOBY
3 | buonoruveckue CUCTEMBbI, MPOLECCHl U UX U3YUYCHUE 1 bubmmorexa OK
- POt M https://m.edsoo.ru/863e6564
4 | XuMHUeCKU cOCTaB KJIETKU. Bosla 1 MUHEpaibHbIE COJTN 1 bubsmorexa LIOK
- PO P https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 | benku. CocraB u cTpoeHHE OEIKOB 1 https:/m.edsoo.rw/863e6b72
| lsacne xarammoorof akuasoc bepcron (v mpunicpe iz | 1 | Dromoresa LIOK
Y P PHMEP https://m.edsoo.ru/863e6b72
WJIM KaTajasbl)»
bubnuoreka [JOK
7 | Yresompl. Jlunupst ! https://m.edso00.ru/863e¢6870
bubmmoreka [JOK
8 | Hyxneunoseie kuciorsl. AT® ! https://m.edsoo.ru/863e6dSc
9 | Ucropus u MeTobl u3yueHus kietku. Knerounas teopust 1 bubsmorexa LIOK
p 8 Y ' p https://m.edsoo.ru/863e6e88
10 | KueTka kak 11eocTHast )KUBast CUCTEMA 1
Crtpoenue 3ykapuoTHieckoit kietku. JlabopaTopHas padora Ne 2 «M3ydenwue bubnuoreka [JOK
11 | cTpoeHuss KIJIETOK pacTeHMH, JKUBOTHBIX, TIpHOOB M OakTepuil MOx 1 https://m.edsoo.ru/863e6{f0
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUEY https://m.edsoo.ru/863e716¢
12 | OOMeH BelecTB WM MeTaboIM3M 1 bubmoreka [JOK
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https://m.eds00.ru/863e766¢

but6mmoreka [IOK
13| @otocuntes. Xemocuntes httos://m.edsc]i).m/863e7c98

. bubanoreka [JOK
14 | Sueprerudcckuii oOmen httDs://m.edS(])_E).m/863e7aae

15 | o3 Eiabmonerme s » sncren RoMEE FopeIES Soea v rorOI Bumiorexa LIOK
MUKPOTIPETAPATAXY https://m.edsoo.ru/863e7dc4

16 | buocunTes Genka. Peakius MaTpUYHOTO CHHTE3a Bubmiorexa [JOK
https://m.edsoo0.ru/863e796¢
17 | Tpancnsiiust — O6uocuHTe3 Oenka Egg:l;l/?ge;fs (])_E)(.)nlf 126367966

18 | Heknerounble (hOpMBI )KU3HH — BUPYCHI bubmaorexa LIOK
https://m.edsoo0.1ru/863e7540

but6mmoreka [JOK
19 | ®opMbl pa3MHOXKEHUS OpPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢

. but6mmoreka [JOK
20 | Metios httos://m.edsc]i).m/863e7f4a

p1 | Sarmesa s e noons o, Ot Topropar B 10K
MUKPOHENIApATaXy https://m.edsoo.ru/863e81b6

22 | UnauBuayanbHOE pa3BUTUE OPTaHU3MOB EH6H.HOTeKa HOK
https://m.edsoo.ru/863e8436

23 | 'eneTnka — HayKa O HACJIEICTBEHHOCTH U U3MEHUYUBOCTH bubmmorexa LIOK
https://m.edso00.ru/863e8612

24 | 3aKOHOMEPHOCTH HaCleJIOBaHUS MPU3HAKOB. MOHOTHOPUIHOE CKPEIIUBAHNE EH6H.HOTeKa HOK
https://m.edsoo.ru/863e8878

25 | uruOpuaHoe CKpelrMBaHue. 3aKOH HE3aBUCUMOTO HACTIEAOBaHUS IPU3HAKOB BH6H‘HOTeKa HOK
https://m.edsoo.ru/863e89a4

26 | CuersieHHoe HaclieqoBaHue Tmpu3HakoB. JlaGopatopnas pabora Ne 5 bubnuorexa [JOK
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«/3yuenue pe3ynbTaToOB MOHOTMOPHUIHOTO M TUTHOPUIHOTO CKPEUIUBAHUS Y
Jipo30(¢uiIbl Ha TOTOBBIX MUKpOIpenapaTax»

https://m.edso00.ru/863e8c60

27 | I'eneruka nona. HacnenoBaHue MpU3HAKOB, CIETICHHBIX C ITOJIOM 1 bubmorexa LHOK
https://m.edsoo.ru/863e8c60
sy [t Hensaciemernan wowocn. gm0 X[ ugorea oK
BapHAIIMOHHOTO PsiJia U BAPUAIIMOHHON KPUBOW ’ Dtps:m.edson. nuBbieiicle
29 HacnenctBennas w3MeHuuBocTh. JlaGopaTopHas pabGora Ne 7. «AnHanmm3 1 bubmuorexa [JOK
MYTaIHi y 1po30QHIIbl HAa TOTOBBIX MUKpOIpEnapaTaxy https://m.edsoo.ru/863e8efe
bubnuorexa [JOK
30| Teneruxa venosexa ! httDs://m.edS(])—E).ru/ 863e8d78
31 PesepBHbIil ypok. O6061eHue o teme «HacnencTBeHHOCTh M1 U3BMEHYHBOCTD 1
OpPTaHH3MOB)
32 | Cenekuust Kak HayKa M MPOIECC 1 bubmorexa TIOK
https://m.edsoo.ru/863e9214
33 | MeTobl U JOCTHKEHHUS CEJICKIIUN PACTEHUN U )KUBOTHBIX 1 Bubmiorexa [JOK
https://m.edsoo.ru/863e9214
34 | buorexHosorus Kak oTpacib IpOU3BOJCTBA 1 bubmorexa [TOK
https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KITACC

Ne KomnuecTBo DJIeKTpOoHHbIE U(POBLIE
Tema ypoka
n/n 4acoB o0pa3oBaTe/ibHbIe PeCypchbl
1 OBOJIIOLUS U METOABI €€ N3yUYCHUS 1 bubmorexa LIOK
1 A Y https://m.edsoo.ru/863ea20e
2 HcTopus pa3BUTHS IPEACTABICHUI 00 YBOJIIOIUN 1 bubmmorexa [TOK
pHA D el B https://m.edso0.ru/863e9570
bu6nuoreka [JOK
3 Mukpossomoms ! https://m.edsoo.ru/863e9cle
1| Tlaboparopmas paom No1 «Cpamicime mon o moDbOTOMCCHON | BuSmorera LIOK
patop p - P A p y https://m.edso0.ru/863e99¢6
KPUTEPHUIO)
5 JIBuoky1iye cuibl (3J1eMeHTapHbIe (PAKTOPHI) BOTIOLUU 1 bubmorexa [TOK
yi P p B https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 EctecTBenHbIit 0TOOp U ero Ghopmsl 1 https-//m.edsoo.rw/863e9ed0
7 | onsmotpmesame. - Taoparopsn pabora Ne 3 «Ommcasne ! Bu6orexa LIOK
F000P ) patoprai - p 3 https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OPTaHu3Ma U €€ OTHOCHUTEIBHOTO XapaKTepay
8 HanpasaeHus ¥ myTH MaKpO3BOJIIOIUN 1 bubmorexa LIOK
P y P B https://m.edsoo.ru/863e9cle
9 HeobpatumocTts 3BOIIONNN 1
10 Wcropus xxu3HU Ha 3emiie U METOABI €€ U3yUeHUs! 1
11 I'umore3sl MPOUCXOXKACHUS KU3HA Ha 3eMIIe 1 bubmorexa IOK
P ! https://m.edsoo.ru/863ea5a6
12 PasButue xu3HM Ha 3eMile 110 3paM M IIEpHUOIaM 1 bubmorexa LOK
p PHOZ https://m.edsoo.ru/863eabbe
OcHOBHBIE JTambl 3BOJIOIUU PACTHTEIHHOTO M KHUBOTHOTO MI/Ipav. Bubsorexa LIOK
13 [IpakTtuyeckas pabota Nel «l3yueHue MCKOMAaeMBbIX OCTATKOB PAaCTEHUI 1

U ) KUBOTHBIX B KOJIJICKIIUAX»

https://m.edsoo.ru/863ea8bc
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but6mmoreka [JOK

14 CoBpeMeHHas cucTeMa OpraHudecKoro Mupa https://m.edsoo.ru/863cad8e

15 DBOJIOIMS YeloBeKa (aHTPOMOTeHe3) EHGH_HOTGKa LOK

ttps://m.edsoo.ru/863eac2c

16 JIBroxymme cuitbl ((pakTopbl) aHTpOTIOTEHEe3a bubmorexa [IOK

https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTa/IMM 3BOJIOLNUU YEJIOBEKa

18 UenoBeueckue packl M MPUPOIHBIC aaNTallMN YeJI0OBEKa BH6H‘HOTeKa LOK

https://m.edsoo.ru/863eaca2

19 PesepBHbIil ypok. O6o00menue no teme «BoO3HMKHOBEHHE U DPa3BUTHE
YKU3HU Ha 3eMIie

20 OKOJIOTHSI KaK HayKa

21 Cpenpl OOUTaHHS U YKOJIIOTHYECKUE (HAKTOPHI E;IS::I;I/(;I.G;(?S(I;E)(.)HI?/S 63cafec
AbuoTtnueckue (baxTopBhI. JlaGopatopHas pabota Ne 3.

2 «Mopdonoruyeckne 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUSD. bubmuotexa [JOK
JlaGoparopnast pabora Ne 4. «BnusHue cBera Ha pOCT U DPa3BUTHE https://m.edsoo.ru/863eb10e
YepEHKOB KOJIeyCay

bubnuotexa [JOK

23 buomeckue paxrops: httDs://m.edS(I)_E).ru/ 863e¢b348

24 DKOJIOrM4eCKHE XapaKTepUCTUKHU nonysiuuu. [TpakTruueckas padora Ne 2
«IToacuéT MIOTHOCTH MOMYJISUUN Pa3HBIX BHJIOB PACTEHUI

25 Coo0miecTBa opraHu3MoB — OHOIIEHO3 Eggi%ﬁ?&i(‘)ﬁ/g 63cb46a

26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmorexa [TOK

https://m.edsoo.ru/863eb46a

27 OCHOBHBIE MOKa3aTeIM HKOCHUCTEMBI. DKOJOTUYECKHUE IMHUPAMUIBI. bubmuotexa [JOK
CBoiicTBa 3xocucTeM. CyKIeCCHsI https://m.edsoo.ru/863ebSfa

28 [IpupoaHbIe SKOCHCTEMBI

29 AHTPONIOTr€HHBIE SKOCUCTEMbI
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but6mmoreka [JOK

30 bruocdepa — rimobanpHas 3xocucTeMa 3eMin 1 https-/m.edsoo.r/863ebb5e

31 3aKOHOMEPHOCTHU CYLIECTBOBaHUS OHOCheEpHI | Eggglf/ﬁf(fsi(ﬁf/g 63ebd16

32 YenoeyecTBo B Orochepe 3emin 1

33 CocymiecTBoBaHUE TTPUPOIBI U YEIIOBEUECTBA 1 BH6H.HOTeKa HOK
https://m.edsoo.ru/863ebale

34 PesepBHblil ypok. O606menune tembl «Coo0IIecTBa U 3KOJOTHYECKHE 1

CHCTEMbI»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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