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INOACHUTEJIBHASA 3AIINCKA

ITpu paspaboTke mporpaMMmbl MO OHOJIOTUH TEOPETHUECKYI0 OCHOBY MJIs
OIpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS ydyeOHOro IpenMera
«buonorusiy  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€J€H, ColIepKaHUs, pPe3yJbTartoB OOy4YEeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOKEHHUS 00 OOIINX LEIX U
IOPUHLIMIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUU >KMUBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMS 4YesioBeuecKkoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHU U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHS OOYyYaIOLIUXCS CpPEACTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTellbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjieinaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUYEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEN 00yJaromuxcs.

B nporpaMMme mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NEeATeTbHOCTH/YUeOHBIX JEHCTBUM OOY4YaloIIMXCA 1O OCBOCHHUIO COJCpP>KaHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU OuWoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyXKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3ydeHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra U CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKM HACIEACTBEHHBIX 3a00JIEBaHMUI 4YeJIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHU, 000CHOBaHUS 9KOJIOTUYECKU
1EeJIecCO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BJIIMSIHUSL XO3SIMCTBEHHOW JESITENBbHOCTH YEJIOBEKAa HAa COCTOSHUE IMPHUPOAHBIX U
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MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIATHON HAMIPaBICHHOCTH
ydebHoro npeamera «bruosorus» MpoauKTOBAaHO HEOOXOAMMOCTHIO OOECTeUeHuUs
YCJIOBUM TSI pEIICHUS] OJTHOM M3 aKTyallbHBIX 3a/1ay MIKOJBbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraetr (GopMupoBaHue y oOydarouuxcs
CIIOCOOHOCTH aJanTHPOBATHCS K HW3MEHEHHUSM JMHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaer (opMUpOBaHUE y OOYyHAIOUIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUH, CO3IAET
yCIOBUS  JJIA: TIO3HAHUST 3aKOHOB  JKMBOM  MpUpoAbl, (OpMHUPOBAHUS
(GyHKIMOHATIBLHOM T'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3omacHoro obpasa
YKW3HU, SKOJOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW TIPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHue OMOJIOTHS UMEET TaK)Ke JJIsl PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaroruxcs. M3ydyenne 6uonoruu odecrneynBaeT yciaoBus st (OPMUPOBAHUS
WHTEJUICKTYaNbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX YUYEOHBIX MPEIAMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3BaHHbIe TOJIOKEHHUS O TMpEAHA3HAYECHUH Y4eOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY I OINpEAENCHUs TMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IIo
OHOJIOTUH.

Ot6op coxmepkanusi yueOHOro npeamera «buosjorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOyYarolMecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHUs, 3HAUUMBbIC IS
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
4yeJIoBeKa B OKpPYXalolleld MPUPOAHOU cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
JKU3HU U TPAKTUUYECKoM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITy>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3aIlUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypupOBaHUE COJEpXKaHUS Y4EeOHOro MaTepualia B TpOrpamMme Iio
OWOJIOTUN  OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIliu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICTIEHBI CIIEIYIOLINE COJAEpKATEIbHbIE IMHUU: «bHOoNorus Kak Hayka. MeTtoasl
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HAy4YHOTO To3HaHUs», «KieTka kak Owonormveckas cuctemayn, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«IBOJIOIUS KUBON MPUPOIBI, « IKOCUCTEMBI U PUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp u3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydyeHus: yueOHoro npeamera «buosnorus» na 6azoBom
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOCHHE OO0YYaIOIIMMHCS CHUCTEMbl 3HAHUH O OWOJOTMYECKUX TEOPUSX,
YUYCHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3alluy, BbIAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOYYaIOMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJbHBIX |
TBOPYECKUX CMOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IJISIIOB, MACH M MOAXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJbTypbl, (YHKIIHOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHue Yy OOy4YalOMMXCAd YMEHHMA WUIIOCTPUPOBATh 3HAYEHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JIESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS STUUECKUX
HOPM IpHU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIIbHOCTH M0 OTHOUIEHUIO K OKPY>KaIOIIEen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero oOuiero o6pasoBanust «buonorusp», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENIbHBIM YUE€OHBIM MPEIMETOM, BXOISAUIUM B
COCTaB MpeaMeTHOI o0nacTi « ECTecTBeHHO-HAYUHbIE PEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B He/IeII0).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM IPUPOIBI (HAOTI0IEHUE, SIKCTIEPUMEHT, ONTMCaHuE,
U3MepeHue, KilaccupUKalus, MOJICTUPOBaHUE, CTaTHCTHUYECKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. JlapBun, I'. Menaens, H. K. Konbnos, JI)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU TPUPOJIBD.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktrnueckass padora Ne 1. «Jcnosb3oBaHWe pa3IMYHBIX METOAOB IPHU
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYSCKu ), OMoCchEepHBIA.

JdeMoHCTpauu:

Tabnuipl u cxembl: « OCHOBHBIEC MPU3HAKHU KU3HUY, « YPOBHU OpraHU3alUU
YKABOW MPUPOIBD.

O6opynoBanue: mojaenb MoJiekybl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BemlecTB B KieTke. l[lomnepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJIeKYyJibl (TIepBUYHAs, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl.
OTnnuus pepMEHTOB OT HEOPraHUYECKUX KaTalIn3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JakTo3a) W Toymcaxapujlibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOJOB.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢Gynkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIUIOB KaK MCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeotmaer — MOHOMEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOIEUCTBUSA
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3yUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMS PACTUTEIBHOM, >XUBOTHOU H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxnenne MUTOXOHApHUM u Tiactua. Bunbl mmactun. HememOpannbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKA OPraHOUAOB KJIETKU. BKIiltoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JleMoHCTpaum:

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue pepmenta», «Hykneunonsie kucnotsl. [JHK», «Ctpoenune Monexyibi
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AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlaGopatopuass pabora Ne 2. «M3ydeHue CTpOCHHS KJIETOK pacTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTabon3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U reTepoTpodHbiid. Ponbs ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIONIe OaKTepuu. 3HAUYEHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTruecknuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucIopogHOE OKHCIEHHE, WU KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. D¢ (DHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanmu B KiIeTKe. [ eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cunTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posib pubGocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIA BUPYCOB.
baktepuodaru. bonesHu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.
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OOpatHass ~ TpaHCKpHUIIIMSA, peBepTaza W  uHTEerpaza.  lIpodwunakruka
pacrnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumbl muTanusy, «Meradomuzm», «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JIHK»,
«Ctpoenue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray, «Pemmukarus JJTHK».

ObopynoBanue: moaenu-anmukanuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAeb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHre M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHplii UK, WU JKU3HEHHBIM Luki KieTku. MHTepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMSI W HWHIAUBHIYaJIbHOTO Pa3BUTHUSA
OpTaHU3MOB.

[enenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHUE, €TO0 OTIIMYHS OT OECIIOJIOrO.

Meiio3. Cranuun meio3a. Ilpoueccsl, MpOUCXOAIIME HA CTagusAX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKU W SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
OcoOEHHOCTH CTpPOEHMS SUILEKIETOK U clepMaTo30uaoB. OIuIog0TBOpPEHUE.
ITaprenorenes.

NunuBunyanpbHOoe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. IloctamOpuonanbHOE pazBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpelbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIECHHBIE
YpPOJICTBa.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JleMOHCTpauM:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraTuBHoe pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrii nukin, «Pemnmukanus JHK», «Mwutosy,
«Menosy», «Ilpsmoe n HenpsMoe pa3BUTHEY, «['amMeToreHes y MIEKONUTAIOIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

ObopynoBanue: MHKPOCKOII, MHUKPOITPENApaThI «CniepmaTo3oupbl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTaromero», «KapuoknuHes B KIETKax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «J/leieHue KIEeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHass pabora No 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUkd. Poibs nurosnoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJOTHUECKUT,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUeCKHi1). (OCHOBHBIE TI'€HETHYECKUE
noHsATUsA. [ 'eHeTnYecKas CUMBOJIMKA, UCIIOJIb3yEeMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTHU HAacJieI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MoHorubpuHoe CcKpelrBaHue. 3aKOH €IuHO-00pa3usi TUOPUAOB NEPBOrO
nokoyieHus. IlpaBuino JOMUHMpOBaHMS. 3aKOH PpACHICIJICHUS TMPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyouee cKkpeuBanue. Mcnoap30Banne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIpECIIeHUsI TEHOTHUIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO TeHOB. HapylieHue cueruieHus TeHOB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUue moia. AyTOCOMBI U TOJOBBIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHbie oOpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M Kay€CTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHIIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluidi. MyTareHHbie (pakToOpBbl.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HacieacTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIpEACIICHUE TE€HOTHUIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-anamm3a. HacmencTtBenansie 3a00JicBaHUS 4YEIIOBEKA: TE€HHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOM MpeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TE€HETUKH B MIPEJOTBPAIICHUY U JICUCHUU TeHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabmuet u  cxembl:  «MOHOTMOPUAHOE  CKpEIIMBAaHUE U €ro
LUTOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHUCTOThI  Tamer», «JuruOpuaHoe  CKpellMBaHHEY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIMBaHUSI, «Metio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUEIUICHHOTO ¢ mnojiom», «KapuoTtumbsl uYenoBeka U KUBOTHBIX», «Buasl
U3MEHUYMBOCTH», «MoaudukaroHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «JuruOpuanoe ckpeuBanue», «llepekpéct
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XpPOMOCOM», MHKPOCKOII W MHKpompemnapaTr «J[po3odpuna» (HOpma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HAa TOTOBBIX MUKPOIIPETapaTax.

JlabGopaTtopHas paborta Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

[Mpaktnueckass pabora Ne 2. «CocTaBieHWe W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOKICHUE CEIIEKUUUA U JTOMECTUKALUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOTooOpas3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBBIi U MHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pACTEHUW U KUBOTHBIX. OIlleHKa 3KcTepbepa. BiIM3KopoACTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHusg. CKpelMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubOpuausanus U €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W
MOJYYEHHUE TOJUILUIONJOB. JIOCTUXKEHUSI CENEeKUUU paCTeHUM, MXUBOTHBIX U
MHUKPOOPraHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTECHUM.
KiloHnpoBaHHEe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OpPraHW3MOB.

Dkoyioruueckue WM dtuyeckue  npobmemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabmuipel U cxeMbl: Kapta «lIeHTphl NPOUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumity, «OtmanéHnas ruopuausanusy, «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISKH TUIOJI0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.
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JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAacTeHUH MU
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JabOOPaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMONOrvH. BiusiHuEe 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerenscTBa HBoMOIMU. [lameoHTONOrHYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso U paznuuue hayH 1 (paop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYyISIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
JnapBuHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECNEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
mpoiiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMyJNSIIMOHHBIE BOJHBI U Jpeiid
reHoB. M3osims 1 MUrpausi.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHM3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsr
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBononusi. PopMbl  3BONIONUU:  (pUileTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IporucxoxeHHEe OT HeClEeUUaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarius.
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JleMoHCTpanum:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, U. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHuyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOopbObI  3a
cylliecTBOBaHHE», «EcTecTBeHHBbI 0TOOP», «MHOrooOpasue COpToB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTammonHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Unmoamantaumm», «OO0ImIas aereHepanus,
«/IBmKkymre cunbl 3BomoIMN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
JNlapsuna», «bopbba 3a cymectBoBanue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OO0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKpPAacKH,
HAOOp IUIOAOB M CeMsH, Koiiekuus «l[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOLUN», O0BEMHAA MOJENb
«CTtpoeHue ToJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@POpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wojenb ammmkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (OpMbl KpPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaAKTEpay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpPENCTABICHHUS O 3apOKJICHUM >KM3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYEcKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOIMU. HavanbHbie 3Tamnbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuomaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. [lameosolickas spa W €€ TMEepUOABl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »pa ®W €€ mnepuoAbl: MaJCOrCHOBBIA, HEOrE€HOBBIN,
aHTPOIOTE€HOBBIN.
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XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [[0siBIIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOrO0 MHpa KaK OTpaxkeHHe 3BoJIONUU. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOKICHUHM YeJloBeKa. MeTroabl Hu3ydyeHusi aHTponoreHesa. (CxoncTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTaIMU U BETBH 3BOJIOLNN YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMenblid, Yemoek npsaMoxoasamumi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILIECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujiHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHHS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHnme ComaHEUHON cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckas kierka», «CoBpeMEHHas CHCTEMa OpPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX YEepT CTPOCHUS YEJIOBEKa M 4YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmue moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PaChD).

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCKas Taliuia, Kouiekuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUICKIUSX).
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OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEIUECKUI My3€eil).

Tema 3. Opranu3msl U OKpYKaOIIas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCJIEOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHASI.

Oxonornueckue (axktopel. Kiaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpPOB Ha OPTAaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckne (hakTopBHL. Bunpr  OMOTMYECKMX ~ B3aUMOJCUCTBHIAL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHHe OMOTUYECKMX B3aUMOJEHUCTBUM MJIi CYIIECTBOBAaHUS
OpPTraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
MUrpanus. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsiusl.

JdeMoHCTpauu:

[Toptpetsi: A. I'ymbGonbar, K. ®@. Pynbe, O. ['ekkensp.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTHU NOMYJISINU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlabGopaTopHblie U NpakTUH4YecKue padoThbl:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJSAIUNA Pa3HBIX BUIOB
pacTeHu.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEHHAsA, Tpodudueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornueckne cuctemsl (3kocucreMsbl). [loHsaTne 00 »sKocucTemMe W
ouoreornieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
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KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple IeMA W CETH.
OcCHOBHBIE TIOKAa3aTeIu HKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. IKOJIOTHYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKLIECCHs.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOrEHHBIE  IKOCUCTEMBL.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE H3MEHEHU B Onocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocylecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouochepsl. OCHOBA pallOHATBLHOTO
YOpaBJICHHUS] TPUPOJIHBIMU pecypcaMu M HMX HCHOIb30BaHue. JlocTKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBay, «llenmu nutanusy, «IKoIOTHYECKas TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneHo3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHS HaA IIpUpody», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMs BO3JyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIass cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
paIoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopor azota B Ipupoae».

O6opynoBanue: Mojaenb-anrukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJBTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH W
’KUBOTHBIX, NIPUHAAJIEKAIINE K PA3HBIM 3KOJOTMYECKUM TpYIIaM OJHOTO BUIA,
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Kpacnasa knura Poccuiickoii ®enepaunu, Hu300paKeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pPE3yJIbTaTaM
OCBOCHHMSA OOy4aloOmMMHUCS TpPOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JIMYHOCTHBIX pE3yIbTATOB OCBOCHUA mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUC POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHI0  OHOJOoTHuH,
[[EJICHANIPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHWs, HAJIWYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUSHEHHBIC TUTAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBaXXCHUS K 3aKOHY U IPABOIOPAJKY, YEJIOBEKY TPy/la U CTAPIIEMY MOKOJIEHHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pE3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYarOIINXCsl pyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIESITEILHOCTH B MPOIECCE pPEaU3allii OCHOBHBIX HAIlPaBJICHUM
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS
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c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX IpaB W O0OS3aHHOCTEH, YBaKEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOTHOMY HACJEAHIO U MaMSITHUKAM HPUPOIBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMU, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos1oB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILIECHUI;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUAX HCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (POPMHPOBAHUA KYJILTYPbl 310POBbS U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHME MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pPean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O MU CamMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYX aroUIEH Cpeibl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YyMEHUS TIPU PEIICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHIOB,
IKOCUCTEM, Orochepsl);
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AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAKOUIEH
MPUPOJIHON Cpejle, YMEHHE MPOTHO3UPOBATH HEOJArOMpPUSITHBIE SKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM U COLMAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN NIEITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOIO Ha JIUAJIOTE
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMUTATEIIbCKOW KYJBTYPbl KaK CpeIICTBa
B3aUMOJEHUCTBUSA MEXY JIFOJIbMU Y MMO3HAHUS MUPA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HaHHUS €€ poju B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXPaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJIOTUM JJIsi COBPEMEHHOW IMBWJIM3ALINHU:
oOecrieyeHusi HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCICKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIEe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
obecrieueHusi  TepexojJa K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

IMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUIM OKPYKAIOIIET0 MUPa U MPOUCXOA[IINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
VMMEIOIIMNXCS JaHHBIX C LEJIBIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAITUSX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OHUOJOrMU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaXKarollue
IEJIOCTHOCTh HAy4YyHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJO0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HaOMIOJEHHWE, HM3MEpPEHUE, OKCIEPUMEHT U JpYTux),
yHUBEpCaJbHble y4eOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
oOyyJaroumxcs UCII0JIb30BATh OCBOECHHBIE MEXIMCIUTUIMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W yHUBEpPCaJIbHBIC y4YeOHBIE JCUCTBUS B
MO3HABATEILHON 1 COIMANIbHON MPaKTHKE.

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS IPOTPaMMbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaajaenue YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AeHCTBUSIMM:

1) 6a30Bble JJOrHYEeCKHe AeiCTBUA:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATh MX XapaKTepHBIC IMPU3HAKH, YCTaHABIMBATh
CBSI3M C IPYTUMH MTOHSATUSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU IEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JUIl 0OBsICHEHUS (PaKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IETbLHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHUN B M3Y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a

23



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

paspabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOACHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBHUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(GopMUPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHSX;

BBIIBIIATh I[IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalLlMsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LIEJICHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B MO3HABATEJIBHYIO M MPAKTHYECKYIO 00JacTH
KU3HEIEATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UpPOBATh
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UHGOPMAIIMIO PA3INYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUYECKU OLEHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIUpOBaTh 3alpPOCHl U MPUMEHSATH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI Y4eOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Jpyroe);

UCIOJIb30BaTh HAy4yHBIA S3BIK B KadyecTBE CpeAcTBa Hpu paboTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHEe, (u3nmueckue Hu
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (hOpPMYJibl, abOOpeBHAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BJaJ€Th  HAaBbIKAMU  pAaclO3HABaHMS U 3alIMTl  MH(pOpMaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgiajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JA€HCTBUAMM:

1) o0mmennme:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYLIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3a]aBaTb
BOIPOCHI, BBICKA3bIBaTh CYXKIACHHUS OTHOCHUTEIBHO BBINOJHEHUS MpeisiaraeMoin
3aJa4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMK PYTHX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HMKHOBEHMSI KOH(JIMKTHBIX CUTYalUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyIIUpoBaTh CBOM BO3PAKCHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHUs TPYNIOBbIX (JOpPM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWCTBHM C Y4€TOM OOILIuX
WHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;
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NpPUHUMATh 1I€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeienarh pojud ¢ Y4E€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATH KAade€CTBO CBOEr0 BKJIAJAa M KaXJOTr0 yYaCTHUKA KOMAaHJIBl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMH:

1) caMmoopranusanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUA NPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKU B CBOUX JEHCTBHUSIX M MOCTYINKAaX MO OTHOUIEHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH [MO3HABATEIbHYIO JIEITEIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3a/laul B 00pa30oBaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CroCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOILECCOB, HMX pE3YyJbTaTOB U
OCHOBaHHM, MCIOJb30BaTh MPUEMBI PEQIICKCUU ISl OIEHKH CUTYyaIluu, BBIOOpa
BEPHOI'O PEILLICHHS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHIKEHHIO;
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NPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HETOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUU JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue At yueOHoro npeamera « buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeo0pa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX y4EOHBIX CHUTYyallUsiX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeaMeTHbie
pe3yJbTaThl MPEACTABIICHBI MO TOJIaM 00yUYEHHS.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTHH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJIEPKAHUE OMOJIOTHYECKUX TEPMUHOB W TIOHSTHIA:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEeH BeEIIeCTB U TMpeBpalleHue
DHEPTUM), TOMEOCTa3 (CaMOperyJsiiivs), YPOBHEBasI OpPraHU3aIis KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YMEHHME WU3JIaraTb OHWOJIOTMYECKUE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 IeHTpax MHOTOOOpa3us u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJaMU HAyYHOTO MO3HAHUs B OMOJIOTHH: HAOMIOACHUE U
OMMCAHUE MKUBBIX CUCTEM, IMPOIIECCOB W SIBJIICHHM, OpraHU3alusl U MPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIMYMHAMU, OOBSICHEHHE IMOJYyYECHHBIX
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pE3yNbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOTOKIJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LEeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOErO 3J0pOBbS M 3J0POBBS
OKPY>KaIOIIUX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPY KaIoLIei
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIH30BAHHS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJelI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M MpakTUYecKue padoThl, COOIIOIAThH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATh HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpPAa M HAYYHOIO MHPOBO33PEHHS, O BKJIAJE POCCHUUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BU/JI, MOMYJISALMS, TeHODOH, IBOJIONMS, JBIKYIIHE CHIbI ((PAaKTOPhI) SBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
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HKOCHCTEMa, MPOIAYLEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu MHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoreHos, onocdepa;

yMEHUE H3araTh OWOJOTHYECKHE TeopuH (dBONIOIMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIpaBiICHUN H
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMUYECKOTO  DIKCIEPUMEHTA,  BBIIABIKEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIECAYEMbIMH BEITUYMHAMH, OOBSICHEHHE MOTyYEHHBIX
pE3yJbTaTOB, MCHOJB30BAHHBIX HAYYHBIX NOHATUN, TEOPUNH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DKOCHCTEMaxX, AHTPONOTCHHBIX H3MEHEHHUU B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXaIOILKX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
NepeHoca BEIleCTB U SHEPTUU B dIKOCUCTEMAaX (1€MW MUTaHUS);

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M MpPaKTUYECKUe padoThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh U HWHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMarTpuBaTh  TIJIOOaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MMO3UIIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
000011as1 OMOJIOTHYECKYIO MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

buonorus xkak HayKa

JKuBbie CUCTEMEBI U UX opraHu3anusa

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

0.5

DJIEeKTPOHHbBIE
(undgposbie)
oOpa3oBaTejibHbIE
pecypchbl, 000py10BaHuE
«Touka pocra»

bubnuoreka [{OK
https://m.edso00.ru/7f41c292,
HOYTOYK, udpoBas
nabopatopus 0 OMOIOTHH,

MHUKPOCKOITBI CBETOBBIE,
n(poBEIe, TOTOBBIE
MHUKPOIIPEIapaTsl, JIaKaThl
M TaOJIMIBI

bu6nmorexa LIOK

https://m.edso00.ru/7f41c292,
HOYTOYK, ITU(poBast

nabopaTopus Mo OHOIOTHH,
MHKPOCKOITBI CBETOBEIE,
UQPOBBIC, TOTOBBIC
MHUKPOTIPEaparhl, IaKaThl
1 TaOJINALBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292,

HOYTOYK, udpoBas
71a00paTopus 10 OHOIOTHH,
MHUKPOCKOTIBI CBETOBBIE,
UQPOBEIE, TOTOBBIE
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

MHUKPOIPENapaThl, IIAKAThI
U TaOJINALBI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c292,
HOYTOYK, udpoBas
mabopaTopus 10 OMOJIOTHH,

KusnenesTenbHOCTh KIIETKH 6
MUKPOCKOIIBI CBETOBBIC,

n(poBEIe, TOTOBBIE
MUKpPOTIpENaparhl, IaKkaThl
M TaOJIMIBI

bubmuoreka [{OK
https://m.edsoo.ru/7f41c292,
HOYTOYK, 1tudpoBast
PazmHoXeHME 1 MHAMBUYaIbHOE Pa3BUTHE 5 1 11abopaTopus Mo GHOIOTHH,

OpraHu3MOB MHUKPOCKOITbI CBETOBBIE,
UQPOBBIC, TOTOBBIC
MUKpPOIIpernapaThl, IIaKaThl
U TaOJIULBI

bu6mmoteka IIOK
https://m.edso00.ru/7f41c292,
HOYTOYK, ITU(poBast
HacnencrBeHHOCTh M1 UBMEHYMBOCTD 11aBopaToOpHs 110 GHOIOTHH,

OpPraHu3MOB MHUKPOCKOIIBI CBETOBBIE,
UQPOBEIE, TOTOBBIE
MUKpPOTIpENaparhl, IaKaThl
U TaOJINLIBI

but6mmoreka [IOK
https://m.edso0.ru/7f41¢c292,,
3 HOYTOYK, LudpoBas

Cenekrust opranu3mMoB. OCHOBBI

OMOTEXHOJIOTHHI
n1a00paTopus 10 OHOIOTHH,

MHKPOCKOIIbI CBETOBBIC,
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https://m.edsoo.ru/7f41c292
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udpoBkIe, TOTOBBIE
MUKPOTIpENapaThl, TUIAKATHI
U TaOJIALBI

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

HOYTOYK, 1t poBast
nabopaTopus 0 OMOIOTHH,

8 PeszepBHOE Bpems 1
MHKPOCKOIIBI CBETOBEIE,
UQPOBEIE, TOTOBBIE
MUKpPOTpENaparhl, IaKkaThl
U TaOJIALBI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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11 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMmbl

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
(uudgposbie)
oOpa3oBaTejibHbIE
pecypchbl, 000py10BaHuE
«Touka pocra»

DBOIOIMOHHAST OMOIOTHS

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74,
HOYTOYK, 1t poBast
nabopaTopus o OMOJIOTHH,

IJIaKaThl U Ta6J'II/II_ILI

BoO3HUKHOBEHHE U pa3BUTHE KU3HU Ha
3emie

0.5

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74,
HOYTOYK, 1tu¢poBast
nabopaTopus Mo OMOIOTHH,

IJ1aKaTbl 1 Ta6J'II/II_ILI

OpranusMsl 1 OKpysKarolias cpeaa

bubmmoreka IIOK
https://m.edsoo.ru/7f41cc74,
HOYTOYK, ITU(poBast
nabopaTopus Mo OMOIOTHH,

IJ1aKaTbl 1 Ta6J'II/II_ILI

COO6III€CTB3 1 3KOJIOTUYECKUEC CUCTEMBI

bubmmoteka IIOK
https://m.edsoo.ru/7f41cc74,
HOYTOYK, udpoBast

71a00paTopus 10 OHOIOTHH,
ITAKATHI U TAOTUIIBI

PesepBHOE Bpemst

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
HOYTOYK, iudpoBast

71a00paTopus 1O OHOJIOTHH,
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IJIaKaThbl U Ta6J'II/II_ILI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxkruueckue u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTuueckas padorta Ne 1
2 «Hcnonp30oBanne pa3IudHbIX 1 0.5 bubmorexa LHOK
https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTHYECKHX 0O0BEKTOBY
3 buosiornueckue cucremsl, MPOLECCHI 1 bubnuotexa [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XumMuueckuii cocras KiIeTku. Boga u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 benku. Cocta u ctpoeHue 0enKoB 1 https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIH KaTamas3bl)»
7 Yraesopl. JInnuas 1 bubnmuotexa [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso00.ru/863e6870

bubmuoreka [JOK
8 HyxenroBeIe KneioTsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u meToas! n3ydeHus bubmumoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1esoctHas xuBast
cucreMa
CtpoeHue dyKapuOTHYECKOM KIETKH.
JlaboparopHuas padota Ne 2
«3y4yeHue cTpoeHus KIETOK bu6mmorexa [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OIIMCaHUE»
bu6mmoreka [JOK
12 OOMeH BemecTB WM MEeTab0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 dnepretieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 6enka. Peakmmst bu6mmorexa [IOK
MAaTpUYHOI0 CUHTE3a https://m.edso00.ru/863e796e
17 Tpaucasius — OnocunTres Oenka bubnnorexa [JOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

18 Hexknerounsie hopMbI )KU3HU — bubnnoreka [HOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubmuorexa [JOK
20 M
o3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
91 JlabopaTtopnast pabota Ne 4 05 bubnnoreka [JOK
«/3y4yeHune cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NuauBuyanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnnorexka [HOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 pu3HaKoB. MoOHOTHOpUIHOE bubmorexa HOK
p ] P https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpEIUBaHuE. 3aKOH
25 i[CSaBI/II()JI/IiL/IOFO H&inl: OBaHUS bubmiorexa LIOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HaClIeJJOBaHHE
26 npu3HakoB. JlabopaTopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60
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https://m.edsoo.ru/863e7f4a
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CKPEILIMBAHUA y JPO30(HIIBI HA
TFOTOBBIX MUKpOIIpEnapaTax»

97 I'enetuka nona. HacinenoBanue 1 bubmuorexa [JOK
MIPU3HAKOB, CIEIIJICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HeHacneacreeHHas
W3MEHYHMBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnnorexa [HOK

28 . 1 0.5
MOAU(UKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOSHHE BApHUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHass N3MEHYMBOCTD.

29 JlaboparopHuas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»

bu6mmoreka [JOK

30 Peneriia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O600111eHNE 10

31 teme «HacneacTBeHHOCTh U 1
M3MEHYMBOCTh OPTaHU3MOB»

bu6mmoreka [IOK

32 Cenekums kak Hayka i npotece 1 https://m.edso00.ru/863e9214

33 MeTobl U TOCTHKEHUS CENTEKIINU 1 bu6mmorexa [IOK
pPacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME
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11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
1 DBOJIIOLIMS U METOJIbI €€ U3yUYEeHHS 1 Bubmorexa ITOK
https