AHHOTAIIUS K PABOYEH ITPOT'PAMME
yueOHOro npeamera «buosiorusi. bazoBblii ypoBeHb»
s ooygaromuxes 10 — 11 kmaccoB

[Ipu pa3paboTke mporpaMMmbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY IS
OTIpEJICNICHNs] TOAXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4YEOHOro TMpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, COIOepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIHX IEIX U
MPUHINNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanuu, a TakkKe IMOJOXKECHHUS O
cnenuguke OMOJIOruM, €€ 3HAaUeHUH B TO3HAHUU JKUBOW MPUPOABI U 00eCTeueHun
CYILIECTBOBAHHSI YeJIOBEeYeCKOro odOmiecTBa. COrnacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpeJIeICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpecTaBICHUE O IelIx, o0 oOien
CTpaTeruu OOYy4YeHMs, BOCHUTAHUS W Pa3BUTHUS OOYYAIOIIUXCA CPEACTBAMHU
yueOHOrO Tmpenmera «buosorusy», omnpeaenser o0s3aTenbHOE MPEAMETHOE
COepKaHHWe, €ro CTPYKTypy, pacopeiclieHue 1O pa3feinaM U Temaw,
PEKOMEHIyeMYIO TOCJIEI0BAaTEIbHOCTh M3YUEHUsI YYeOHOro Marepuana ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKH 0Opa3oBaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yJaromuXCsl.

B nmnporpamvme mo OuoloTMM TaK)XKe YUYUTBHIBAIOTCA TpPEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TIPEIMETHBIM pe3yJbTaTaMm
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
JeATENHbHOCTH/YICOHBIX JCHCTBUN OOYYaAIOMUXCSA IO OCBOEHHUIO COJICP KAHUS
OMOJIOrMYecKOro 0Opa30BaHUS.

B nporpamme no 6uonoruu (10—11 kiaccel, 6a30BbI YpPOBEHB) peain30BaH
MPUHIUAN TMPEEMCTBEHHOCTH B U3YY€HUM OHOJIOrMH, Ojaromaps uyeMy B Hel
MPOCMATPUBAETCSl HAMNPABICHHOCTh Ha pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopMHpoBaHEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHU, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SIKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM U OEpeXHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHOU cpene.
[ToaToMy Hapsimy ¢ W3ydeHHeM OOIIEOMOIOTUYECKUX TEOPHH, a TaKkKe 3HAHHH O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0 PAaHra U CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJIOTUM YJIEJIEHO BHUMAaHHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJI PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(UIAKTUKU HACICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHHS, 000CHOBaHUS AKOJIOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJIEHUS B OKPY)KAIOIIEH MNPUPOJHON cpene, aHaiu3a



BIIUSIHUAS XO3SHUCTBEHHOW JESITEIIbHOCTH YEJIOBEKAa Ha COCTOSHHUE MPUPOJTHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIAJHON HAIPaBIECHHOCTH
y4yebHoro npenmera «buosorus» mpoauKTOBaHO HEOOXOJAUMOCTBIO 00ECTICUeHUS
YCIIOBHM TSI PEIICHUS OJHOW M3 aKTyaJbHBIX 3a7ad IMMKOJILHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTOpas mpennonaraetT (GopMUpoOBaHHE Y  OOyYarOIIUXCS
CIIOCOOHOCTH aIallTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MHPA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT (GopMUpOBaHUE y OOYYArONIMXCS TPEICTABICHUN O
HAYyYHOW KapTHHE MHpA, pacliupsieT u o000IIaeT 3HaHHUS O JKUBOU MpUpOIE, €€
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOH OpTaHM3AIlMd W JBOJIOIHMH, CO3aET
YCIOBHSI  JJIsi:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOABI,  (GopMupoBaHUS
(GyHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 370pOBOTO M Oe3o0macHoro ooOpasa
KU3HU, YKOJIOTMUECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOUIEHUS K KUBOU MIPHUPOJIE
1 YEIIOBEKY.

bonbmmoe 3HaueHne OMOIOTHST UMEET TAK)Ke JIJISl PEIICHUS] BOCTIUTATEIILHBIX U
pa3BUBAIOIIMX  3aJad  CcpemHero  oOmero  oOpa3oBaHMs,  COIMAIHM3AIUU
oOyuaromuxcs. M3ydyenune 6uonoruu obecreynBaeT yciaoBHs i (OPMUPOBAHUS
WHTEJUICKTYaJbHBIX, KOMMYHHMKAIIMOHHBIX W HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAMK OWOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpPEJHA3HAUYCHUU y4EeOHOTO MpeaMeTa
«buonorus» COCTaBMIM OCHOBY IS ONpENCICHUS IOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHHIO €r0 COACpP)KaHWSA, TMPEACTABICHHOTO B IporpamMme II0
Ouonoruu.

Ot60p comepxanusi yuebHoro npenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TO3HWIHMHA KyJIbTypocOOOpa3HOTO TOAXOAa, B COOTBETCTBHH C
KOTOPBIM OOyYaromuecss TOJKHBI OCBOWTH 3HAHUS W yMEHUS, 3HAYMMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphI, OMPECIAIONME aJeKBaTHOE TIOBEICHHE
YeJioBeKa B OKpYXKaloled MpUpPOJHON cpenie, BOCTPeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKOU JesTeNnbHOCTH. Oco0oe MeCcTO B ITOM CHUCTEME 3HAaHMI
3aHUMAIOT DJIEMEHTHI COJIEP KaHMs, KOTOPBIE CIy>KaT OCHOBOH JyIsi (hOPMHUPOBAHHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTUHE MHpPA U
[IEHHOCTHBIX  OPUEHTAlUSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3AIHUH
OMOJOTMYECKOT0 00pa30BAHMSL.

CTpyKTypupOBaHUE COACpXKaHUSA Y4YeOHOrOo MaTepuaja B TPOrpaMMe IIO0
OMONIOTUH OCYIIECTBIICHO C YYETOM TMPUOPUTETHOIO 3HAYEHUS 3HAHUK 00
OTIIMYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aiiu u
ABOJTIOITMHU. B COOTBETCTBHHU C 3THM B CTPYKType y4eOHOTO mpeamera «bromorus



BBIJICJIEHBI CIIEAYIOUINE COAEp/KAaTEIbHbIe TUHUU: «buosorus kak Hayka. MeTobl
Hay4yHOro mHo3HaHMs», «Kierka kak Ouosormueckas cucrema», «OpraHuszM Kak
Oouonoruyeckas cuctemay, «CucremMa U MHOrooOpazue OpraHM4eCKOro MHpay,
«OBOJIIOLMSA KUBOU MMPUPOABD»Y, « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

Llenp u3yuenust yueOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE —
OBJIQZICHHUE  OOYYalOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(DyHKLIHMOHAJIBHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NOPUOOpPETeHHE YMEHHI
WCIIOJIb30BaTh 3TH 3HAHMS I TPAMOTHBIX JEWCTBUII B OTHOLUEHHWU OOBEKTOB
’KUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydyeHus yuebHoro npenmera «buonorus» Ha 6a30BoM
YpOBHE 00ecreunBaeTCs PeIIEHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPHSX,
YUECHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKAIUX OCHOBOU
i (OpPMUPOBAHUS MPENCTABICHUN O €CTECTBEHHO-HAYYHOW KAapTHUHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOCHUH, MHOTOOOPAa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHHM3aLMH, BBIIAIOIIUXCSA OTKPBITUAX U COBPEMEHHBIX
HCCIIEJOBAaHUSIX B OMOJIOTHH;

¢opMupoBaHrue y OOY4YarOIIMXCSl MO3HABATEIbHBIX, WHTEIUIEKTyaJIbHbIX W
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, UAEH M MOAXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 ypOBHSI OpraHUu3aluy;

CTaHOBJEHHE Yy oOywarommxcsi oOmel KydbTypbl, (YHKIMOHAIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBICHATH U OLEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa JKUBOW MPUPOALI HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX IpH
M3yYCeHHH OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCSl YMEHUH WJUIFOCTPUPOBATh 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTH YENOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TMO3HAHHS YEIOBEKOM >KHUBOM
OPUPOJIbl, HEOOXOUMOCTH OEPEHKHOT0 OTHOLIEHUS K HEH, COOMIOICHUS STUUECKUX
HOPM IpHU IPOBEJIEHUN OMOJIOTMYECKHUX UCCIIE0BAHMI;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM Ul MOBBILIEHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUN B MIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH IESITEIbHOCTH MO OTHOIICHHUIO K OKPYXalollen cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.



B cucreme cpemnero oOmiero obpaszoBanusi «buonorusy», u3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTENbHBIM YYE€OHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHON 001acTH « ECTeCTBEeHHO-HAayYHBIE PEAMETHD.

Jlist uzyueHust OMoa0ru Ha 6a30BOM YPOBHE CpEIHEro o0IIero o0pa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henmento), B 11 kmacce — 34
yaca (1 gac B Heziel0).



COJEPXAHME OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHHU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocopuend, ITUKOH, ICTETUKOU H
npaBoM. Posib Ouosiorun B (OpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KApTHUHBI
mupa. Cucrtema OMOJOTMYECKHUX HAYK.

Meronpl TIO3HAHUS KUBOM MpUPOAbl (HAOIIOJEHUE, DSKCIEPUMEHT,
omnucaHWe, HW3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JdemoncTpanuu:

[Toprpersr: Y. HapBun, I'. Mennens, H. K. Konpuos, /x. Yorcon u @.
Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOW TTPUPOIBI».

JlabopaTopHble U NpaKkTHYecKne padoThbl:

[Tpaktuueckass padora Ne 1. «Mcmonb3oBaHue pa3iMdHBIX METOJOB TPH
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMsl.

XKuple cuctembl (OMOCHCTEMBI) Kak TpPEAMET H3YyYCHHs] OHOJIOTHH.
OTnuune KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CpoiicTBa OuocucteM M WX pazHooOpaszue. YPOBHU OpraHHU3alluu
OMOCHCTEM:  MOJIEKYJAPHBIN, KIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN,
MOIYJISILIMOHHO-BUIOBOM, DKOCUCTEMHBIHN (OHOreOIEHOTHYCCKHI),
ounochepHsbIil.

JdeMoHcTpanuu:

Tabmuiet u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHHU
OpTraHu3aly >KUBOU MPUPOJIBDY.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHNE KJICTKH.

XHUMHUYECKHIN COCTAB KIETKU. XUMUYECKHE AJIEMEHTHI: MaKpOAJIEMEHTHI,
MHKpPOAJIEMEHTHI. Boga 1 MUHEpanbHbIE BEMIECTBA.

OyHKIMHA BOABI M MHUHEpaAJbHBIX BeEIECTB B KieTke. [lomnep:kanue
OCMOTHYECKOr0 OajaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETIKOB.
He3zameHnMble W 3aMEHHMBIE AMUHOKHUCIOTBI. AMHWHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpPBI OCIKOBON MOJEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHAS CTPYKTypa). XHUMHUUYECKHE CBOMCTBa OelkoB. buonormueckue
GyHKITUU OCITKOB.



®depmenTsl — Ouonoruueckue Karanuzatopsl. CrtpoeHue (epmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuudpuyHoctb. Kodepmentsl. BuramuHsbl.
OTnnuns pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrineBoasl: MoHOcaxapuasl (TJIOKO3a, pubo3a ©  Je30KcHpr0o03a),
aucaxapuipl (caxaposa, JIaKTO3a) M HoJucaxapuabl (Kpaxmaj, TIJIMKOIEH,
HeJI0I103a). buonornvyeckue GyHKIMH yIIIE€BOOB.

Jlunuasl: TpuriMuepuasl, Qocoaunuasl, crepouasl. ['mapoduIbHO-
rupodoOHbIe CcBOMCTBA. buonormdeckue ¢yHkuuu aunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB U JUIHI0B KaK HCTOUHUKOB SHEPTHUHU.

HyxnennoBeie kucnorsl: JHK wm PHK. Hykineornaer — MoHOMeEpBI
HyKJ1euHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u ¢dyHkumu
PHK. Buasr PHK. AT®: ctpoenne u GyHKIUH.

[uronormss — Hayka o kiuerke. Kieroynas teopus — mpumep
B3aUMOJICUCTBUS Haed U (DAKTOB B HAYYHOM MO3HAHUU. METOIbl M3yyeHUs
KJIETKH.

Kierka kak nenoctHas »xuBas cucreMa. OOmue MNPU3HAKK KIIETOK:
3aMKHYTas HapyxHas MeMOpana, mosekysbl JJHK kak renetnueckuii annapar,
CUCTEMa CUHTe3a OelKa.

Tunel KIETOK: 3yKapUOTHYeCcKas M Mpokapuotruuyeckas. OcoOeHHOCTH
CTpOeHHUs TpoKkapuoTudeckoil kinetku. Kierounas crenka Oakrepuit. CTpoeHue
DYKapHOTUYECKON KIIETKM. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >KMBOTHOW WU
IrpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAsl CTEHKA, TTIMKOKAJIMKC,
ux (Qysaknuu. [lnasmatudeckas MemOpaHa, €€ cBoWcTBa U (DYHKIIHUH.
[uronnazma u e€ opranouabl. OnHomemMOpaHHble opraHouasl kietku: IIIC,
armapat  [onbmxu, Jsm30coMbl. [lomyaBTOHOMHBIE OPraHOWIBI  KIIETKHU:
MUTOXOHAPHUH, MIIACTUABL. [IpoucxokaeHne MUTOXOHIAPHUA W IiacTua. Bumsl
wiactu. HememOpaHHbIe OpraHouabl KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP,
LEHTPHUOJIH, PECHUYKH, KI'YTUKU. DyHKIIMM OPraHOUIO0B KJIETKU. BKiIroueHus.

SAnpo — perynsTopHblil IeHTp kieTku. CTpoeHue sapa: siiepHas 000J04Ka,
KAapHOILIa3Ma, XpPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbl:  «PacnipeneneHne XMMHYECKMX JJIEMEHTOB B  HEKHBOU
npupoze», «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIE».

Tabnuupl u cxemsl: «Ilepuonnyeckas Tadaua XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHue Monekysbl Boabl», «buocunres Oenka», «CTpoeHHE MOJEKYJIbI



oenka», «Ctpoenue depmentay, «Hyknennossie kucnorsl. JJTHK», «Ctpoenue
Mosiekysibl  AT®», «CTpoeHHe >yKapuOTUUECKOM KiIeTKku», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTIEBOJbI»,
«JInnuae.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYIOBaHUE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, 3KCIEPUMEHTOB, MUKpPOIpPENapaTbl PacTUTEIbHbIX,
KUBOTHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYeCKHe padoThI:

JlaGopatopuass pabora Ne 1. «/3yueHue KaTaaUTUYECKOW AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WM KaTalasbl)y.

Jlabopatopuasi pabota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHI,
KUBOTHBIX M OAKTEPHl 1OJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OIIMCAHUE.

Tema 4. 7KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, WK METa00IM3M. ACCUMIIAIMS (TUTACTUYECKH OOMEH)
U JUCCUMWISIMS (PHEPreTUYeCKuil 0OMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHUs! BEILECTB M DHEPrUU B MOHUMAaHUU
MeTaboau3ma.

Tuner oOmMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbIi. Ponb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®orocunte3. CBeroBass M TeMHOBass ¢a3bl (¢oTtocuHTe3a. Peakuuun
dbotocunTeza. OddexTuBHOCTH (PoTocuHTE3a. 3HaueHwe (oTocuHTE3a s
KU3HM Ha 3emisie. BiusHue ycnmoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €r0 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHUHTE3UpYyIolre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
JUIS KU3HU Ha 3eMUIE.

DHepreTuueckuii oOMeH B kieTke. Paciienyienue BemiecTs, BbIACIECHUE U
AKKyMYJUPOBaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYEecKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KHCIOPOIHOE OKUCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
HHEPTETHYECKOI0 OOMEHA.

Peakuum wmatpuuHoro cuHrte3a. I'eHermueckas wuHbopmanus u JHK.
Peanuzauust renetnyeckoil mHbopMmaluu B KieTke. ['eHeTUuecKuil Koa U ero
corictBa. TpaHckpunius — wmarpuudbsli cuHTe3 PHK. Tpamcmsamusa —
OouocunHte3 Oenka. Otanbl TpaHchasuuu. KoaupoBanue amuHOKHCHIOT. Ponb
pubocom B OmocuHTE3e Oerka.

Hexkinerounsle ¢popmbl ku3HU — BUpYCHL. MicTopust otkpbiTusa Bupycos (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEHHOTO IIMKJIA BUPYCOB.



bakrepuodaru. bonesnun pacteHuii, >KMBOTHBIX W YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynoaedpunura yenoseka (BUY) — Bo3doyaurens CIIN/la.
OOpaTtHass  TpaHCKpUIIMS, peBepTraza ©  uHTerpasza. llpodunakruka
pacnpoCcTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIl.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsises.

Tabnuiel u cxembl: «Tumnesl nutanusy, «Mertadonuzmy», «MUTOXOHIPUDY,
«HepreTuyecKkuii 00MeHy», «Xioporuiacty, «Potocuntesy, «Ctpoerune JJHK»,
«CtpoeHue u (PyHKIMOHUpOBaHME TreHay, «CuHTe3 Oenka», «I eHeTnyeckui
Kom», «Bupyce», «bakrepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYca
CIINda, 6aktepuodaray, «Permmukarus [JTHK».

Tema S. PasMHOKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslit 1MKII, WM KU3HEHHBIN MUK KieTku. MHTepdaza u MHUTO3.
[Tpoueccol, npoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTpUuYHOro
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAOOp — KapUOTHII.
JIMTUIONHBIA UM TAarUIOUAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMAaTHJIBI.
[utonornuyeckue OCHOBbI Pa3MHOXKEHUS W HWHIWBUAYAIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Jenenue knetku — muto3. Craauu murtosa. [Iponeccel, mpoucxoadmue Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKUN CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKUA — aromnTo3.

@®opMbl  pa3MHOXEHUSI OpPraHU3MOB: Oecrojioe u MoJoBoe. Bubl
Oecrnojoro  pasMHOXKEHHS: JEJIEHHE HaJABOE, II0YKOBAaHWE OOHO- U
MHOT'OKJIETOYHBIX, copooOpa3zoBaHue, BEr€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIOJIOTO.

Meiio3. Cranuu meno3sa. [Iponeccsl, nmpoucxoasmue Ha CTaIusIX MENo03a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bHOIOrMYECKU CMBICT H
3HaYeHUE Meio3a.

["ametorene3 — mpouecc oOpa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHU U SMYHUKUA. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrepMaTo30M], SUUEKIETKAa) — CIEPMAaTOr€HE3 M OBOIEHE3.
Oco0EHHOCTH CTpOEHUsl SUIEKIETOK U CrepMaTro3ouaoB. OIUI0I0TBOPEHHE.
[TapTreHorenes.

NunuBuayanbHoe pa3Butve (OHTOreHe3). OMOpPUOHAIBHOE Pa3BUTHE
(aMOpuorenes). Drarnbl IMOPUOHATIBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyisius, opraHorenes. [loctamOpuonanbHoe pazBuTe. Turbl
NOCTA3MOPUOHAIBHOTO Pa3BUTHS: MpsIMOE, HempsAMoe (JIMYMHOYHOE). BnusiHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3HIBATH BPOKIAECHHBIC
YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUSA: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbI pa3MHOXKEHHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE Y UBETKOBBIX pAaCTEHUN», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oaktepuii», «CTpOeHHE TOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kitetounblii ukiny, «Permukanus JJHK», «Mutos»,
«Meno3y», «llpsgmoe u HenpsiMoe pa3BUTHE», «I'aMeTOTeHEe3 Y MIIEKOTTUTAKOLINX
Y 4EJI0BEKa», «OCHOBHBIE CTAIMU OHTOTEHE3a».

O6opynoBanue:  MHUKPOCKOI,  MHKporpenaparbl  «CriepMaTo30ubl
MJIEKONIUTAIOWEro», <« JSlilekneTka miekonurammero», «Kapuokunes B
KJIETKAaX KOpEUIKa JIyKa», MarHUTHasl MOJEb-aNIuIMKaIus «JleJieHue KIeTKu,
moaens JIHK, Mmoaens MeradazHoil XpoMOCOMBI.

JlabopaTopHble U pakTH4ecKue padoThbl:

Jlabopatopnas pabora Ne 3. «HaGmrogenue muTo3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENnapaTaxy.

Jlabopatopnas padota No 4. «M3ydeHue cTpoeHUs MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIPEINApATaX).

Tema 6. HacsieicTBEeHHOCTh U K3BMEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Kcropuss pa3BuTHs TeHETUKU. Poib
UTOJIOTUUA W 3MOPHUOJIOTMU B CTAHOBJIEHWU T€HETHKU. BKIIaJl pOCCUNCKUX U
3apyOEXHBIX  YYEHBIX B  pa3BUTHE TEHETUKH. METONbl  T€HETUKH
(rMOpUIONOTUYECKUHN,  IUTOTCHETUYECKUM,  MOJEKYJISPHO-T€HETHUECKHIl).
OCHOBHBIE T€HETUYECKHE OHATHS. [ eHeTHYeCKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBAHUSl  MPU3HAKOB, yCTaHOBJEHHble [
Mennenem. MoHoruOpuaHoe CKpeniuBaHue. 3aKOoH eauHOo00pasusi ruOpuioB
MEepBOro MOKOJIeHWs. [IpaBuino JOMHHUPOBAHMS. 3aKOH PaCILEIUICHUS
npu3HaKkoB. ['unoresa yuctorel raMet. [1onHOE M HEMOJHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpenuBaHue. 3aKOH HE3aBUCHMOTO  HACJEIOBaHUS
npu3HakoB. [luToreHernyeckue OCHOBBI  JTUTHOPUIHOTO  CKpPEIIMBAHMSL.
AHanusupyroliee CKpEIIMBAHUE. Hcnonb3oBanue AHAJIU3UPYIOIIETO
CKpEILUBaHUs JIJIsl ONPEICIICHHs TeHOTHUIAa OCOOU.

CuerienHoe HacienoBanwe Tnpu3HakoB. Pabora T. Moprana mo
CUCIUICHHOMY HACJIEJOBaHHIO TeHOB. HapylieHue cuemieHuss TE€HOB B
pe3ysbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTH. [ eHeTuUeCcKue KapThl.



I'eneruka noma. XpoMOCOMHOE OINpENEIEHUE Moiaa. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['oMoOrameTHele M reTeporaMmeTHble opraHu3Mmbl. HacimenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHYnBOCTSD. Buget  u3MeHumMBOCTH: HECHACJIEJACTBEHHAs W
HacleACTBeHHas. Poib cpeapl B HEHACIEACTBEHHOW  WM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOW W3MEHYMBOCTH. BapuanuoHHBIN psa U
BapranvoHHass KpuBas. Hopma peaknum npusHaka. KonuuecTBeHHBIE H
KaueCTBEHHbIE MPU3HAKU U WX HOopMa peakmuu. CBOHCTBa MOIUMDUKAITMOHHON
U3MEHYMBOCTHU.

HacnencrBeHHasi, WjiM reHOTUNIMYECKas, U3MEHUYMBOCTh. KoMOMHATUBHAs
U3MEHUYMBOCTh. Meio3 M MOJOBOM MpoUecc — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTUA. MyTanyoHHass W3MEHYUBOCTh. Kiaccudukamuss MyTaimii:
IrE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa Y MNPUYMHBI MYTalHil.
Myrtarennbsie (akTopbl. 3aKOH TOMOJOTMYECKUX PSAJOB B HACIEICTBEHHOU
m3MeHunBoctd H. 1. BaBuiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYNUBOCTD.

I'eneruka uvenoBeka. Kapuorun udenoBeka. OCHOBHbIE METO/bI T€HETUKHU
4eJI0BEKa: reHeaJ0rn4eCKU, OM3HEIOBLIH, LIUTOTCHECTUYECKHUM,
OMOXUMUYECKUN, MOJIEKYJIsIpHO-reHeTuYecKkuidl. COBpEMEHHOE OIpeAesieHue
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C
nomoinpto [1I[P-ananu3a. HacnencrtBennole 3a00jeBaHUs 4YelIOBEKAa: T'€HHbBIC
001e3HU, 00JIE3HU C HACIEICTBEHHON MPeIpacioioKeHHOCThIO, XPOMOCOMHbBIE
ooneznn. ComaTHUecKue U TIeHepaTUBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpunHIUIIEI 310pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPODUIAKTUKHN U JICUCHHUS
reHeTHYeCKUX Oosie3Hel. MeanKO-reHeTHYeCKOe KOHCYJIbTUPOBaHNEe. 3HAUCHHE
MEIMIMHCKOW TE€HETUKHM B TMPEAOTBPAIICHUM U JICYEHUH TE€HETHUYECKHUX
3a00JIeBaHU YeTI0BEKA.

JdemoncTpanuu:

[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTHOPUIHOE  CKpEIlUBAaHUE U  €ro
UTOT€HETUYECKAs] OCHOBA», «3aKOH PACIICIUICHUS W €ro LUTOreHEeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI Tamer», «JluruOpuaHoe CKpenuBaHue,
«llutonornyeckue  OCHOBBI ~ JUTHOPUIAHOTO  CKpeliuBaHus», «Meio3y,
«B3aumonencTBue ajuIeNbHBIX TE€HOB», «l'e€HeTHYecKkne KapTbl pPaCTECHHM,
KUBOTHBIX U 4eloBeKa», «['eHeTuka moya», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOrO0 ¢ Tmojom», «KapuoTumbl 4YenoBeka M IKUBOTHBIX», «Buabl
U3MEHUMUBOCTIY, «MoaudukanmoHHas u3MeHYUBOCThY», «HacnenoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs: U3MEHYUBOCTH.



O6opynoBaHue: MUKPOCKOT

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 5. «M3ydeHue pe3yibTaTOB MOHOTUOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnass pabora Ne 6. «M3yuenume mMoaUPUKAIUOHHON
M3MEHUYMBOCTHU, IOCTPOCHUE BAPUALIMOHHOTO PsiJia U BAPUALIMOHHOM KPUBOW.

JlabopartopHas pabota Ne 7. «AHanu3 myTtaruil y 1po30(uiibl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue ¥ aHajau3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa U Mpouecc. 3apoKAeHUE CENEKIUU U TOMECTUKALIMS.
Yuenne H. WM. BaBuioBa 0 IleHTpax MPOUCXOXKIACHUS M MHOT000pa3us
KYJIbTYPHBIX pacTe€HU. [[eHTpbl NPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CopT,
opoja, IITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKITMU. MacCOBBI U MHIUBUTYTbHBINA OTOOPHI
B CEJICKIIMH PACTEHUI U XKUBOTHBIX. OlLIEHKA 3KcTepbepa. biM3kopoacTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpenuBaHUE YHUCTBHIX JIMHUM.
I'ereposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHUe — Ay TOPUIANHT.
Otnanénnas tubpumuzamus W e€ ycmnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIyYEHHUE MOJUILTOUAO0B. JIOCTHXKEHUSI CEJIEKUUMU PACTEHHM, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib NPOU3BOJCTBA. ['€HHAsA MHXKEHEPUS. DTambl
co3ganusi pekombunantHor JIHK wu TpaHcreHHwsix opranuszmoB. Kierounas
uHxkeHepus. KnetouHble  KyJdbTypbl. MHKpPOKIOHAIBHOE  PAa3MHOKEHHE
pacrenuil. KioHupoBaHME BBICOKONPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHu3MOB. JKOJormdyeckue u stuyeckue npoodsnemsl. MO — renernyecku
MOTU(PUITUPOBAHHBIE OPTAaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuubl u cxembl: Kapta «lIeHTpBI TPOUCXOKIEHUS U MHOT000pa3us
KyJbTYpHBIX pacTeHui», «llopoapl moMamHMX  KUBOTHBIX», «Copra
KYJbTYPHBIX pacTeHui», «OtnanéHHas ruOpuauzanusy, «PaboThl akaaeMuka
M. ®. BanoBay, «Ilomummonausy», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJbTYpbl M KIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEPEHOC TIEHOB,
XPOMOCOM).



11 KIIACC

Tema 1. DBoJIIOIIHOHHASL OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHMS HBOJIIOLMOHHOW TEOPUHU. DBOJIIOLMOHHAS
Teopus U €€ MecTo B OMOJOrMU. BiusiHue 3BOIIONMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUY U IPYTUX HAYK.

CBuzerenscTBa 3BOOLMH. [laleoHTOIOTrHMYECKHE: TOCIEA0BATEIBHOCTD
HOSIBJIGHUSI BUJOB B IMAJCOHTOJOTUYECKOW JIETONUCH, IMEPEXOJHbIE (DOPMBI.
buoreorpadguueckue: cxonctBo W paznuuue (GayH U (GIOp MaTEpUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA M Pa3lnuyusi IMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJOTUYHbIE, AHAJIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTel y Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. Ilpeanochuiku BO3HUKHOBEHHS
napBUHU3MA. JIBUKYIME CHIIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE npu OTrpaHUYEHHOCTHU pECypcoB, HeomnpeaenEHHas
U3MEHYHBOCTh, O0pH0a 3a CyIIeCTBOBaHHUE, €CTECTBEHHBIN 0TOOP).

Cunretnueckas teopus 3Bosronuu (CTI) u €€ OCHOBHBIE MOJIOKEHHS.

MukposBomornus. [lomymsius kak eAMHUIA BUAA U SBOJIOLUU.

JIBrxyiiye cuibl ((paKkTopbl) 3BOJIOLMH BUAOB B IpUpoae. MyTalmoHHbINA
IpoIecc U KOMOMHATHUBHAS M3MEHUMBOCTH. [lomynsiiimoHHbIe BOMHBI U apeiid
reHoB. M3041us 1 Murpanus.

EcrectBeHHbIil 0TOOp — HampaBiswonmi ¢aktop 3Boonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCTh OPTaHW3MOB KaK pe3yibTaT 3Boiouud. llpumeps
MPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl M HAUO0AATITAIIUH.

Bun wu BupooOpazoBanue. Kpurepuum Bumga. OcHOBHbIE (POPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IKOJIOrHIECKOe.

MaxkposBomonusi. PopMbl  3BOMIONMK:  (pUIETHUECKAs, AUBEPreHTHAs,
KOHBEpreHTHasl, napajenbHas. HeoOpaTtuMocTh 3BONIOIHH.

IIpoucxoxnenue oT HECIEeHNaIu3UPOBAaHHBIX IIPEIKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAS paaualnsl.
JdemoncTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mroiep, A. H. CeBepuos.

Tabmuiel U cxembl: «Pa3BuTue OpraHMyeckoro wmupa Ha 3emiiey,
«3apobIIN TO3BOHOYHBIX JKUBOTHBIX», «ApXEoNnTepHKcy, «Popmbl OOpbOBI 3a



cymectBoBanue», «EcrtecTtBeHHbi  oTOOpP», «MHOroobpasue  COpTOB
pacTeHUun», «MHuoroobpazue OO YKUBOTHBIX), «Ilomynsiuumy,
«MyTanuoHHasi U3MEHYUBOCTHY, «ApoMopdo3b», «Manoanantanumy, «O0mas
nereHepanus», «JBuKymme cuiabl 3Boionun», «Kapra-cxema MapuipyTa
My TEIIECTBUS 4. JapBuHay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobneHHOCTh OpraHu3moBy, «l'eorpaduyeckoe BUA00Opa3OBaHUEY,
«IKOJIOrMYECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIHMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPAacCKH,
HA0Op TUIOZOB U CeMsH, KoJutekius «lIpuMephl 3alIUTHBIX MPUCTIOCOOTEHUH Y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIE HANPABIEHUS 3BOJIIOLIMIY, 00bEMHAS MOJENb
«CTpOoeHHE TOTOBHOIO MO3Ta MO3BOHOYHBIX .

buoreorpaduyeckas kapra mwupa, koiuiekuus «Dopmbl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHUi», Mojlenb ammiukanusa «llepekpéct
XpOMOCOM», BIaxHble mnpenapatel «PazButne Hacekomoro», «Pa3Burue
JATYLWIKW», MUKponpenapat «Jpo3zopuna» (Hopma, MyTauuu (OpMbl KPbUIbEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopartopnas pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

JlaGopartopHas pabota Ne 2. «OnmcaHue MPUCIIOCOOICHHOCTH OpraHHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE )KU3HHU Ha 3emie.

JloHay4yHbIe NPEICTABICHUS O 3apOXKACHHM >KM3HU. HayuHble runotessl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 W MaHcmepMus. XUMHYecKas
IBOMIOIUSI. AOMOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHUX.
OKCIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomtounu. HavanbHbie
stanbel Ouonornueckoil spomouuu. I['mnmoreza PHK-mupa. dopmuposanue
MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBhie KIETKH U UX
sBotOLMS. DOPMHUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PasBurtre xu3HU Ha 3emiie 1o pam u nepuonam. Karapxei. Apxenckas u
nporepo3oiickas Hpbl. llaneo3olickas 3pa u €€ nepuoabl: KEeMOPUMCKUIA,
OPIOBHUKCKHUH, CHUTYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, TEPMCKHUU.

Me3o30KcKkas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass 3pa W €€ Tmepuolbl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPOIOTECHOBBIM.

XapakTepucTuKa KIMMaTa 1 reoJIOrM4ecKuX nporeccoB. OCHOBHBIE 3TaIbI
HBOJIIOIIMU PACTUTEIBHOTO W KMBOTHOTO MHUpPA. ApoMopdo3bl y pacTeHU u
KUBOTHBIX. [losiBIeHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHpa KaK OTpa)K€HHE HBOIOLHMH. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBoyonMsA ~ 4YeloBeKa.  AHTpONOJIOrMS ~ Kak  Hayka.  PasButme
MPEICTABIEHUM O  INPOUCXOXKJICHUM  4YeloBeKa. Meronpl  M3ydeHUs
aHTporniorene3a. (CxoacrBa M pa3iauyusl  4YEJIOBEKa U KUBOTHBIX.
CucreMaTnyecKoe MOJIOKEHNE YETOBEKA.

JBwxymue  cuibl  (dakrtopel)  aHTpomnoreHeza.  HacnencrtBeHHas
U3MEHUYMBOCTh M €CTECTBEHHBIN 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
W3rOTOBJIEHUE OPYJIUN TPYAQ, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaAMM M BETBU DJBOJIIOLMAM YEJIOBEKAa: aBCTPAIONUTEKH,
Yenosek yMmenblid, YenoBek mNpAMOXOadimuni, YenoBeK HEaHIEPTAIbCKUM,
UYenosek pasyMHblid. Haxogku MCKOMaeMpIX OCTAaTKOB, BPEMs CYIIECTBOBAHMS,
00J1aCTh pacpOCTpPaHEHHs], 00BEM T'OJIOBHOTO MO3Ta, 00pa3 dKU3HH, OPYIUsl.

Yenoseueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpasmiickasi), HErpo-aBCTpaJiOUJiHasl (SKBAaTOpUalbHAsA), MOHTOJIOUHAS
(a3maTcko-amepukaHckas). YepTel NPUCTOCOOICHHOCTH  MPEACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBUSIM CYILECTBOBaHUA. EIMHCTBO YEIOBEUECKUX pacC.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpets: ®@. Pean, JI. [lactrep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBeHne COIHEYHOM CHUCTEMBI», «Pa3Butue
Opranmyeckoro mwupa», «PacturenbHas kinetka», <«OKuWBOTHas KieTKay,
«ITpokapuoTtnueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKAa M UYEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJIONMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOIO YeJOBEKay, «/lpeBHenme oam», «pesanue moam», «llepsbie
COBPEMEHHBIE JIIOAW», «HemoBeuecKue pacoh.

O6opynoBanue: Mymspku  «[Ipoucxoxnenue  demoBeka»  (OrOCTHI
aBCTpaJIONUTEKA, MUTEKAaHTPOIa, HeaHAepTaiblia, KPOMAHbOHIIA).

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

[Tpaktuueckast pabora Ne 1. «M3yueHne uCKOmaeMbIX OCTATKOB PACTCHHIA
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi « DBOJIOLMS OPraHUYECKOTo MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKHUI My3€eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKoJorusl Kak Hayka. 3aJadd M pa3feibl  J3KOJOrMu. MeTojbl
AKOJIOTHYECKUX HUCCIIETOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO
YEJI0BEKA.



Cpenbl oOUTaHUS OPraHW3MOB: BOJIHASI, HA3€MHO-BO3/IyIIIHAS, IOYBEHHAs,
BHYTPHUOPTaHU3MEHHASI.

Okosornueckue ¢akropsl. Kiaccuukanuus 3K0JIOrHUECKUX (PaKTOPOB:
abuoTnueckue, OMOTHYECKHE M AaHTPOIOTreHHbIe. JIeHCTBHE SKOIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTrnyeckue (hakTopHI: CBET, TeMneparypa, BJI&KHOCTb.
®dotonepuoausm. IIpucnocobsieHrs opraHu3MOB K ACHCTBUIO aOMOTHYECKHUX
dakropoB. buomornueckre puTMBI.

buotnueckne  dakToppl. Buasl  OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapazutusm,
KOOMepalus, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAaXJIEOHUYECTBO).
AMeEHcCaIu3M, HEWTpalu3M. 3HauCHHE OWOTHYSCKHX B3aWMOJCUCTBUN IS
CYILIECTBOBAHMS OPTAHU3MOB B IMIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyisauud. OCHOBHBIE IOKa3aTelu
NOMYJISIUMU: YUCIEHHOCTh, IUIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTh, IPHUPOCT,
Murpanus. J{nHaMuka YyuCIEHHOCTU MOMYJISIUU U €€ PeryJIsaiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['exkerns.

Tabmuupl u cxembl: kapta «[Ipupoansie 30Hb1 3emin», «Cpeabl oOuTaHus
opranusMoBy», «®otonepuoausmy», «llonynsuun», «3aKOHOMEPHOCTU pPOCTa
YHCIIEHHOCTH NOMYJISUU UHGY30pUU-Tyhenbk», «lluiessie nemnmy.

JlaGopaTopHble U NpakTHYeCKHe padoThl:

Jlaboparopnas padota Ne 3. «Mopdonornueckne 0COOEHHOCTH pacTeHUM
U3 pa3HBIX MECT OOUTAHH.

JlabopatopHass pabora No 4. «BnusiHMe cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa».

[Ipaktuueckass padora Ne 2. «[loacu€T MIOTHOCTH MOMYJALMA Pa3HbIX
BUJIOB PACTCHUI.

Tema 4. Coo011ecTBa 1 YK0JIOTHYeCKHEe CHCTEMBI.

Coo0bmiecTBO opranu3mMoB — O0uoreH03. CTPYKTypbl OMOLIEHO3a: BUIOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Bunbl-nomMuHaHThl. CBs3U B
OuoIeHO3E.

Dkoyoruueckre cucrembl (dkocuctembl). [lonstne 00 sKocucteme u
ouoreorneHoze. OyHKIMOHATIbHBIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemeCTB M TMOTOK DSHEPrUd B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOCUCTEMBI. [luteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelld DJKOCHCTEMBbI: OuoMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMUIBL: TPOIYKIMHU, YUCICHHOCTH, Ornomacchl. CBoiCTBa
AKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIALHNS, pa3BuTHe. CyKUecCus.



[Ipupogubie sKOCHMCTEMBI. DKOCHUCTEMBI O03Ep W peK. IKocucTema
XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHBbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035HUCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akTop ycroiunBocTtu 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, cocTaB U CTpyKTypa
ouocheprl. XKuBoe BemectBo u ero ¢yukmuu. OcoOeHHOCTH Ouochepsl Kak
r100anbHON 3KOoCcHCTeMBbl. J[MHaMHueckoe paBHOBecHME M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemectB u OHOTCOXMMHUYECKHE ILHKIBI 3JIEMEHTOB
(yrnepona, azora). 30HaIBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Ouochepe 3emsid. AHTPOINOTCHHbIE W3MEHEHHS B
ouochepe. 'modabHBIE SKOJIOTHYECKHE TPOOTIEMBI.

CocyuiecTBoBaHUE MPUPOABI u YEJI0BEUYECTBA. CoxpaHnenue
OouopazHooOpa3usi Kak  OCHOBa  yCTOWYMBOCTH  Oumocdepsl. OcHOBa
PalMOHAIIBHOTO YMPAaBICHUS TPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTrkeHHst OMOJIOTUH M OXpaHa TMPUPO/IBL.

JdemoncTpanuu:

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

Tabnuupl u cxembl: «IlumeBbie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuiecTBa», «llenu nuranus», «IKOJOTUYECKAS MUPAMUIA,
«buochepa wum uenoBek», «IKOCHUCTEMa IMUPOKOIMCTBEHHOTO  JIeCay,
«JKocucteMa XBOWHOro Jeca», «buoreHo3 BomoéMay, «ATPOIEHO3Y,
«IIpumepHble aHTPOMOrEHHBIE BO3JEHCTBUS Ha MpuUpoay», «BaxHeime
WCTOYHUKH 3arpsi3HEHUs BO3AyXa W TPYHTOBBIX BOia», «llouBa — BakHeWIas
cocraBisitonias Ouocdepn», «DakTopbl nerpagauuud MnouBy», «llapHUKOBBIM
abdexT», «DakTOpsl PAAMOAKTUBHOTO 3arpsisHEHHS Ouochepb», «Oomas
cTpykTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBBIIM
sKkpaH ouocdepn», «Kpyropopot yriepoaa B 6uocheper», «KpyroBopot azora B
IPUPOICH.

INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOTPAMMEBI I1IO
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHHMA



Cornacno @I'OC COOQ, ycranaBnuBalTCs TpeOOBaHUA K pe3yJibTaTaM
OCBOEHHUS OOYy4YalOIIUMHUCS MPOrpaMM CpeAaHero ooOmero oOpa3oBaHUSA:
JMYHOCTHBIM, METAPEIMETHBIM H PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType NTUYHOCTHBIX pe3yJIbTATOB OCBOEHUsA NpenmMera «buonorus»
BBIJICJICHBI  CJIEAYIOIIME  COCTAaBJSIONIME:  OCO3HAHHWE  O0yYarolMMHUCH
POCCHICKOM Tpa)XJaHCKOM HMAEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO,
CaMOCTOSATEILHOCTH U CaMOOTPEEICHUIO, HATMYUE MOTHUBAIMH K OOYYEHUIO
OMoJI0THH, LIeJICHAIPABICHHOE PA3BUTHE BHYTPECHHUX YOCKACHHUM JIMUHOCTH Ha
OCHOBE KIIOYEBBIX IEHHOCTEM M HCTOPUYECKUX TPAIULMNA  pPA3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCSI B CBOEU  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHU, MPUCYIIUMHU CHUCTEME OHMOJOTUYECKOro OO0pa3oBaHUsl, HAIWYUE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JInyHOCTHBIE PE3YyJBTaTBl OCBOCHUS Mpeamera «bhoaorus» IOCTUTarTCs
B €JUHCTBE Yy4eOHOM M BOCHIHUTATEIHHON NEATENTHHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMA  POCCUUCKAMHM  COLUMOKYJIBTYPHBIMH, HMCTOPUYECKUMH U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEJACHUS U  CIOCOOCTBYIOT  MpoIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW MO3ULIMHU JTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHUA K 3aKOHY U TIPABOINOPANIKY, YEJIOBEKY Tpyla H
CTaplieMy T[OKOJICHHIO, B3aUMHOIO YBaKECHHS, OEpPEKHOr0 OTHOIICHUS K
KYJIbTYPHOMY HACIEOUI0 M TPAAUUMAM MHOIOHAMOHAJIBHOIO HapoJaa
Poccuiickon @enepanuu, NpUpPOAE U OKPYKAKOIIEH Cpelie.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mpeamera «buonorus»
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTB M CIOCOOHOCTh  0Oy4Yaromuxcs
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHON BHYTPEHHEH TMMO3HIIMEH JTUYHOCTH,
CHUCTEMOU 1EHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPATULIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIEeCTBa,
paclipeHre KWU3HEHHOIO OMNbITa W ONbITA JESTEIbHOCTH B MPOILECCe
peain3ali OCHOBHBIX HANPABJICHHUN BOCIHUTATEIBHOU JESITEIBHOCTH, B TOM
YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOYyYaromerocs  Kak

AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;



OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATEIBHOCTA IPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHNN YIeOHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO IO3MIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUYNUTHIBATh B CBOMX JICUCTBHIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUSI JIIOJICH C pa3HbIMU yOEKIECHUSIMHU, KYJIbTYPHBIMU IEHHOCTSMHU
U COITMAJILHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOILIECCE COBMECTHOI'O BBLIMOJIHEHUS
y4eOHBIX, TO3HABATENBHBIX W WCCIIENOBATEIbCKUX 3a7a4, YBaKUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB MpPH OOCYXKIEHUU CIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOM JAEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  POCCUICKON  TIpakJaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MAa, YBaKEHUS K CBOEMY Hapojay, YyBCTBA OTBETCTBEHHOCTH TMEpPE]
Ponuuou, ropmocty 3a cBoW Kpai, cBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACICAUI0 W MaMITHUKAM
NPUPOJIbI, JOCTHXKEHUSAM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyAe;

CIIOCOOHOCTh OIIEHWBATH BKJIAJI POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OHOJOTHUU, MOHUMAHUS 3HAYEHHS OHOJOTHM B TO3HAHUU 3aKOHOB
MPUPO/JIbI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyX€HHUI0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUI0 U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMUTENSIM, CO3JaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOIO MPUHATUS LEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaauusiMu Hapo0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS



ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, O0IIECTBEHHBIX OTHOLICHUH;

NOHMMAaHUE 3MOLIMOHAIBHOIO BO3JCHCTBUSA JKUBOW MPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMIICHHE
IPOSBIIATH KAYECTBA TBOPUYECKON JTMUYHOCTH;

5) ¢pusuyeckoro BocnuTaHusA, (POPMHUPOBAHMUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJBHOIO0 0J1arOMOTyYHA:

NOHUMAaHUE W peaju3alus 30pOBOr0 M 0e30macHoro obpasza KU3HU
(31opoBoe  mMHUTaHWE, COOMIOJEHUE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, pEryispHas Quanyeckas
aKTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (DPU3MYECKOMY U MICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTU TMpPaBUJ HWHIUBUIYAIBHOIO U KOJUIEKTUBHOI'O
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXAOIIKMX 3J0POBbI0 M KU3HU
JIIOJIEH;

OCO3HaHWE  TMOCJIEICTBUM M  HEMPHUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOiaeHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCcTBa, TPy 10Jt00ue;

TOTOBHOCTh K aKTUBHOMW JESITENIbHOCTU TEXHOJIOTHYECKON M COIMATbHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, IUIAaHUPOBATH u
CaMOCTOATEILHO BBINOJIHATH TAKYIO I€ATEIbHOCTD;

UHTEPEC K pa3audHbiM chepam mnpodecCHOHATBHONW JesATEIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp OyayIieit mpodeccun u peann3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3K0JIOrH4€eCKOr0 BOCIIUTAHMSA:

AKOJIOTUYECKU 1€JIeCO00pa3HOE OTHOILIEHHWE K MPUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMUYECKON KyJbTypbl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKM WX BO3MOXHBIX IOCIEACTBUN s
OKPY’KarOIIEU CPEbIL;

OCO3HaHHUE ria00aJbHOr0 XapakTepa HKOJIOTHYECKUX MPOOJIEM U MyTel HX
peLieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU HM3YyUYEHUU OMOJIOTUU
3HAHUST U YMEHHS MpPU pEUICHUU MpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOJIONOIb30BaHUEM  (COOJIOICHUE TpaBU  MOBEJAEHUS B  MPUPOJE,



HaIlPaBJICHHBIX HAa COXPAaHEHHWE PAaBHOBECHA B JKOCHCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCAIIUX BPEH OKPYXKaIOLIEH
IPUPOIHON CpeJie, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUYECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBPAIIATh UX;

HaJU4Yue Pa3BUTOTO HKOJOTHYECKOTO  MBINLICHUS, HAKOJOTHYECKOM
KYJbTYpPBbl, OIbITA JESITEIBHOCTH HSKOJOTMUYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOACTBOBAThCSI UMY B MIO3HABATEIIbHON, KOMMYHUKATUBHON U COLMAIIBHOM
NpPaKkTHUKE, TOTOBHOCTH K YYacTHKO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOMN HaAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOErO0 MECTa B IMOJMKYJILTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M UUTATENbCKON KYJBTYphl KaK CpPEJICTBA
B3aUMOJEHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHUE crenuuku OWOJOTHM KaK HayKd, OCO3HaHUS €€ polu B
GbopMUPOBAHUU PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU 1IEIOCTHOIO
MPEICTABICHUS 00 OKpYXKAIOIeM MHUPE KaK O €AMHCTBE MPUPOJIbI, YeTIOBEKA U
oO1ecTBa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEW W pEelIeHUU MpodiieM
COXpaHEHUS TIPUPOTHOTO PAaBHOBECHSI,;

yOeXAEHHOCTh B 3HAUMMOCTH OUOJIOTUH ISl COBPEMEHHOM UBUIIN3ALINY:
oOecrieueHnss HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3/aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX peliaTh pPeCypcHble MPOOJIEMbI  Pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BBHIXO/1a U3 TJIO0ATBHBIX IKOJIOTUYECKUX MPodIieM
u o0ecreueHus TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHHH OHWOJIOTMYECKUX 3HAHUM B LEIAX
MOBBIIIEHUST OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAYyYHOM TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TPAaMOTHOCTH  OOydYaromuxcs,
dbopmupyemMoil py U3y4eHUU OHOJIOTUY;

NMOHUMAHWE  CYIIHOCTH  METOJIOB  TO3HAHUS, HCIOJIB3YyEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTHU HCIOJIb30BaTh MOJy4aeMbIe 3HAHUS s
aHanu3a U OOBSICHEHUS SBICHUN OKPYXKAIOMIET0 MUPA M MPOUCXOSAIINX B HEM
U3MEHEHHM, yMEHUE JieJaTh 0OOCHOBAHHbBIE 3aKIJIIOUCHUS HA OCHOBE HAYUYHBIX
(haKTOB U UMEIOIIUXCS JAaHHBIX C LEJIbIO MTOJTYYEHHUSI IOCTOBEPHBIX BHIBOIOB;



CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOIb30BaTh OMOJIIOTMYECKUE 3HAHUS IS
penieHus: npoOJieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHME LIEHHOCTH HAy4YHOM AEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISThH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATENbHOCTh HUHANBUAYAJIBbHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTb K HENpPEpPHIBHOMY OOpa30BAHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOCHUS  Y4eOHOro  MpeaMmeTa
«buosorus» BKIIOYAIOT: 3HAYMMBIE JJi1 (OPMHUpPOBAHUS MHUPOBO33PEHUS
oOyyarommxcst  MEXAUCHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIIEHAYyYHbIC
MOHATHS, OTPAKAIOIINE ICJIOCTHOCTh HAYYHOW KApTUHBI MHpPA W CHEIUDUKY
METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO,
SHEprusi, SBJICHUE, MPOIECC, CUCTEMAa, HAY4YHBIH (akT, NPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHHME, HaOJIOJIEHHE, H3MEpPEHHE,
OKCIIEPUMEHT W JAPYIWX),  YHHBEpCAJIbHbIE  ydeOHBbIE  JIEHCTBHS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), OOECIEeUYNBAIOIINE
dbopmupoBaHrue (PyHKIIMOHAIBHOM T'PAMOTHOCTH U COLMAIBHOW KOMIIETCHIIUU
0o0yyarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCSl  MCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIe IEUCTBHS B TO3HABATEILHOM U COIMATIbHOM MPAKTHKE.

MeranpenMeTHbIe Pe3yabTaThl OCBOSHUSI MPOTPaMMbl CPEIHETO OOIIETo
00pa30BaHUs IOJKHBI OTPaXKaTh:

OBjiajeHne  yHUBEPCAJIbHBIMH  Y4eOHbBIMH  NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JJOTNYeCKHeE IeHCTBHS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U aKTyaJIU3UpPOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanu3a, CUHTE3a, CpaBHEHMs], Kiaccuukanuu, 000OIIEHMS), pPACKPHIBATH
CMBIC]T OHOJIOTMYECKUX TMOHATUM (BBLAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHSATUSIMU);

ONpENENATh LIENIM JEATEIbHOCTH, 3ajJlaBasi NapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JEATEILHOCTH C TOCTaBJICHHBIMU
LETISIMU;

UCIIOJIb30BaTh OWOJOTHYECKUE TIOHATHS I OOBSICHEHHS (HAKTOB U
SIBJICHUW )KUBOU MPUPOJIBL;



CTPOUTH JIOTHYECKUE pacCyXJeHUd (MHAYKTUBHBIC, IETyKTUBHBIC, IO
AQHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH W MPOTUBOPEYHUSI B PacCMaTpHUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUECHUS;

NPUMEHATh  CXEMHO-MOJICJIbHBIE ~ CpeJICTBAa  JUIi  IPEJCTaBJICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJOTHMUYECKUX O0OBEKTaX,
a TaKXke TMPOTUBOPEUYMH Pa3HOrO pPOJA, BBISBICHHBIX B  Pa3IUYHBIX
MH()OPMALIMOHHBIX UCTOYHUKAX;

pa3pabaTeIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOITUXCS
MaTepHuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBUE
pPE3yIbTATOB 1IEJISIM, OLICHUBATh PUCKU MOCJEACTBUN JIEATEIbHOCTH,

KOOPJAMHUPOBAaTh W BBINOJHATH pabOTy B YCIOBHSAX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaICTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MPOEKTHOMN
NEATeIbHOCTH, HaBBIKAMHM  pa3pelieHus  mnpoOieM, CIOCOOHOCThIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYECKUX
3a/1ay, IPUMEHEHUIO PA3JIMYHbIX METO0B MO3HAHMUS;

WCIIOJIb30BaTh PA3JIWYHbIC BHUJbI JICSITEILHOCTH IO TMOJYYEHHIO HOBOIO
3HaHUA, €r0 HMHTEPHpETAIuu, MPeoOpa30BaHUI0 M MPUMEHEHHUIO B YUEOHBIX
CUTyaIlUsX, B TOM YHUCJIE TIPU CO3J]aHUU YUEOHBIX U COIUATIbHBIX ITPOCKTOB;

dbopMupoBaTh  HAy4HbIM  TUI  MBIIUICHUS,  BJIAAETh  HAYYHOUH
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHIATUSIMH U METOJIAMHU;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa3oBaTEILHOMN
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3U U aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIIeHUs, HAaXOJAUTh apryMEHThI I JOKa3aTelIbCTBa
CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTECPUU PEIICHUS;

aHaJU3UPOBaTh TIOJIYUYEHHbIE B XOJIe¢ pEIIeHUs 3aJadd Pe3ysbTaThl,
KPUTUYECKU OLIEHUBATh MX JOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH 1I€JICHAMPABICHHBIN MTOMCK MEpPEeHoca CPEACTB U CIIOCOOOB
NENCTBUSA B MPOPECCUOHAIBHYIO CPEAY;

yMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO M IPAKTHYECCKYIO 00JaCTH
YKU3HEIESITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;



BBIJIBUTATh HOBBIE UJIEH, TIPE/IJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

3) padora ¢ uHpopMaLHen:

OpUEHTHUPOBAThCS B PA3NIMUHBIX MCTOYHUKAX HUH(oOpManuu (TEKCTe
y4eOHOTO MOCOOMS, HAy4YHO-NIOMYJSIPHOM  JHTepaType, OHOJOTUYECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEpHBIX Oa3zax IaHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh WH(GOPMALIMIO DPA3IWYHBIX BHUAOB U (OPM MpeACTaBICHHUS,
KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIMpPOBATH 3aIIPOCHI U IPUMEHSThH Pa3IMYHbIE METOABI ITPU TTOUCKE U
oTObope Ouosjoruueckor uHQPOpMaIMK, HEOOXOJUMOW JJIsi BBIIOJHEHUS
y4eOHBIX 3aj1ay;

npUOOPETaTh OMBIT MCIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATH KYJIBTYPY AaKTUBHOIO  HCIIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (OopMy mpeacTaBiIeHUS
ouonorndyeckoit wuHbopmaruu (cxembl, TpaduKu, AHArpaMMBbl, TaOIHUIIBI,
PUCYHKH U JAPYyTOE);

UCTIONb30BaTh HAYYHBIM S3bIK B KayeCTBE CpeICTBa MpU paboTe C
ouonornyeckol uMHGOpPMALME: NPUMEHSITh XUMHUYECKHE, (QU3NYECKHE U
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (hOpMYyJIIbl, a0OpeBHATypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPEeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHUYECKHE  CPEICTBA
HaTJISTHOCTH,

BJaJIeTh  HAaBBIKAMHM  pAcCllO3HABaHUS W 3alIUTHl  WH(OpMAaLHUH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByageHue yHMBepPCaIbHBIMA KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) oOmenmue:

OCYIIECTBIISITh KOMMYHHKAallUM BO BceX cdepax KHU3HU, aKTUBHO
y4acTBOBaTh B JUAJIOT€ WM JAMCKYCCHUU IO CYHIECTBY OOCYXIaeMOMl TeMbl
(yMeHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEJIHHO
BBITIOJTHEHHS TIpeIiaraéMoi 3a/1auul, YIUThIBaTh HHTEPECH M COTJIACOBAHHOCTH
MO3UIMH IPYTHX YYACTHUKOB JAUAJIOTa WU AUCKYCCHH);

pacrno3HaBaTh HeBepOajbHbIE CpeACTBa OOILICHHS, MOHMMATh 3HAYECHUE
COILIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(MIMKTHBIX CUTYAIIH,
YMETh CMATYATHh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHHS M B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JAPYTuX JIIOJieH, TPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (HopMyIMpoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHad AeSITeJIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAJIbHOM pabOThl MpH pEUIeHUH OHOJIOTMYECKOW MpoOJIeMBl,
000CHOBBIBATh HE0OXOIMMOCTh NPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJEMCTBUSI IPU pelIeHUH yueOHOW 3a/1auH;

BBIOMpATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUN C yu€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA;

OPUHUMATh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh ACUCTBUA IO €€ JOCTHKEHUIO: COCTaBIIATH IUIAH JIEHCTBHM,
pacnpenensaTh pojau ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYKIAaThb PE3yJbTAThl
COBMECTHOI padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa M KaXXJOr0 yYacTHHKA KOMaH[bl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OLEHUBATh HAEH C TMO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE ITOBEJEHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

Ogy1aleHUe YHUBEPCAJIbHBIMHU PeryJIsTHBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS JUIsl BBISBICHUS NPOOJIEeM U HX
pEILIEHNUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWM 1EJEeBbIE U CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX MO OTHOLIECHUIO K dKUBOM MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYIKAIOIIMX;

CaMOCTOATENIBHO  OCYIIECTBIIATh  IIO3HABATEIIBHYIO  JEATEIBHOCTb,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHbIE 3a7aud B
00pa30BaTeIbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYAaIUX;

CaMOCTOSITENIFHO COCTAaBJISITh IJIaH pEHIeHUs MpoOJeMbl C Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUH;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclMpsATh paMKM  y4yeOHOro mpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  aprymMeHTHpoBaTb  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOU SPYIUIMH B
pa3HbIX 001acTAX 3HAHUM, MMOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENbHBIN U
KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPO.Ib:



JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIAJCTh HAaBBbIKAMHU II03HABATEJIbHOW pPEPIEKCUHM KaK OCO3HAHUS
COBEpLIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu sl OLIEHKU CUTYalluu, BbIOOpa
BEPHOI'O PEILLIECHUS;

YMETh OLEHMBATh PUCKA W CBOEBPEMEHHO INPUHHUMATh PELICHHS MO UX
CHIDKEHHUIO;

IPUHUMATh MOTHBBI U apryMEHTBHl IPYTuMX IpU aHAJIM3€ pPE3yJbTaTOB
NEeATENbHOCTH;

3) npuHsATHE ce0s M APYTrUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI U apryMEHTBHl IPYTuMX IpU aHAIM3€ pPE3yJbTaTOB
NEeATENbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OLINOKY;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP € O3HUIMH JPYrOro 4eaoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbrarhl ocBoeHHs mporpammbel COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHerupuyeckue i y4yeOHOro mpeaMera
«buonorus» HayuyHble 3HaHHS, YMEHHS M CHOCOOBI JAEHCTBMIA MO OCBOCHHIO,
UHTEPNIpPETAllMd M TNpeoOpa3oBaHUIO 3HAHWM, BHUJBI JEATEIBHOCTH TIO
MOJIYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUM B Pa3JIMUHBIX YUEOHBIX
CUTyallMsX, a TakKe B pEaJbHbIX KU3HEHHBIX CHUTYyalUsiX, CBSI3aHHBIX C
ounosnorueii. B mporpamMme mpeaMeTHBIC pe3yJbTaThl MPEACTABICHBI IO TOJIaM
00yueHus.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS YueOHOTO npeamera «buomorusy 6 10
Kjlacce JOJIKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHH B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKIIAJIC
pOCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA JJISl PEIICHUS KU3HCHHBIX 3a7a4;

YMEHUE PACKpBIBATh COJEP)KaHUE OMOJOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (0OMEH BEIIECTB W MpEBpalllCHUE
SHEPruM), TrOMeocTa3 (CaMOperyJisiius), YypOBHEBas OpraHU3alMs KUBBIX
CHCTEM, CaMOBOCITPOU3BEICHUE (penpoaykuusi), HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE;



yMEHHME H3jaraTh OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAsI, LIEHTpajbHasi JOrMa MOJEKYJIsIpHOM Ouosoruu), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydyeHus (0 HEHTpax MHOToo0pasus u
MPOUCXOXKJEHUST KylIbTypHbIX pacteHuid H. . Basuioa), omnpenensite
I'PAaHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIa/IETh METOJaMHU HAyYHOT'O NTO3HAHUA B OMOJIOTHH: HAOJI0IeHHE
Y ONKMCAHME KUBBIX CUCTEM, POLIECCOB U SIBJICHUI, OPraHU3alusl U TPOBEICHUE
OMOJIOTMYECKOTO  DKCHEPUMEHTA, BbIABM)KCHHE  TUIIOTE3bl,  BbISBICHHE
3aBHCHUMOCTH MEXJy HMCCIEAYEMBbIMH BEIMYMHAMM, OOBSICHEHUE MOIYyYEHHBIX
pe3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJbI HA OCHOBAHUY MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KIETOK IPOKAPUOT
U DYKApuOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IpoLIeCCOB: OOMEHa BEIIECTB U MPEBPAILEHUS SHEPTUH B KJIETKE, (POTOCUHTERA,
IUTACTHYECKOTO M JHEPreTUYecKOro OoOMeHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIWBUAYAJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOIYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SBJIECHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KHU3HU C LEJbl0 obOecriedeHusi Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpYXaloIUX JIIOJeH, COONIOAEHHS HOPM TIPaMOTHOIO IIOBEACHHUS B
OKpY>Karollled MpUPOIHOM cpesie, MOHMMaHUe HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTH)KEHU COBPEMEHHON OMOJOrMM U OMOTEXHOJOTMH AJI1 paldOHAIBHOIO
IPUPOAOIIOIB30BAHUS;

YMEHHUE pellaTh JJIEMEHTAPHBIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
JTUTHOPUAHOE CKpEIMBAHKE, CLEIJIEHHOE HACIIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTMOPHUIHOTO CKPELIMBAaHUS JIUIsl IPEICKa3aHUsl HACIIEJOBAHUS IPU3HAKOB Yy
OpraHu3MOB;

YMEHHE BBINOJIHATH JJAOOpPaTOpHbIE U MPaKTUUYECKHE paboThl, COOMI0AATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKU OLIEHMBaTh M HMHTEPIPETUPOBATH HH(OpPMALUIO
OHMOJIOTMYECKOTO COAEpXkaHMsI, BKIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3iMuYHbIX HMCTOYHMKOB (CpelIcTBa MaccoBOM HMH(OpMaluM, Hay4yHO-
NOMyJISIPHbIE MaTe€pUaibl), ITUUECKHE aCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OHOJI0THH, MEAUIIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3[aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE COOOIICHHUS,
0000mass OuONOrMYecKyr0 HH(OpMaAIMI0O U3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO MCIOJb30BATh MOHATUMHBIN annapar OMOJIOTHH.



[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npenmera «buonorus» 6 11
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUH O MeCT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHS, O BKIAJe
pPOCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA [Tl PEIICHUS KU3HEHHBIX 3aa4;

YMEHUE PACKPBIBATh COJEP)KaHUE OMOJOTUYECKUX TEPMUHOB U TIOHSTHIA:
BUJI, TOMyJsAUMs, TeHOMOHJ, OBOJIONMS, JBIKYyIMEe CWIBl ((PaKTOpHI)
3BOJIIOLUH, PUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30oBaHue,
AKOJIOTHYECKUE (DaKTOPBI, IKOCHCTEMA, IPOAYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
SN MATAHUs, SYKOJOTHUECKas MupaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3JlaraTh OMOJOTUYECKHE TEeOpuHu (IBONIOIMOHHAS Teopusi Y.
JlapBruHa, CHHTETHYECKas TEOpHWs DBOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoacrsa K. M. bapa, yepenoBaHus riaBHBIX HalpaBiIE€HUN U
nyTei oo A. H. CeBeprioBa, yuerus o omochepe B. Y. Bepnaackoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BIIaJIETh METOIaM1 HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOJII0ICHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OPraHU3aIMs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA, BBIABMIKEHHWE THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJTYYCHHBIX
pe3yIbTaTOB, UCITOJIH30BAHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHUE
JieNaTh BBIBOJIBI HA OCHOBAHUU TMOJTYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIJCIATHh CYIIECTBEHHbIE MPHU3HAKH CTPOEHUS OMOJIOTHYECKUX
00OBEKTOB: BHJOB, MOMYJSALUNA, MTPOIYIIEHTOB, KOHCYMEHTOB, pEIyIECHTOB,
OMOTEOIICHO30B U HIKOCHCTEM, OCOOCHHOCTH TIPOIIECCOB: HACJEICTBEHHOM
WU3MEHYHUBOCTH, €CTECTBEHHOT'O otOopa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHWU3MOB, JIEUCTBHSI JKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, TIEpEeHOCa BEIIECTB M TMOTOKAa DSHEPIMH B HKOCUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa
BEILIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE MIPUMEHSTH MOyYSHHBIC 3HAHUS TSl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SABJICHUM, JJISI TPUHSITHUS IPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOM
KU3HU C LEIbl0 obecredeHrsi OE30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpYXAIOIIMX JIIOJEH, COONIOACHHSA HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY’Karollel MpUPOAHON Cpelie, MOHUMaHUE HEOOXOAMMOCTH MCHOIb30BaHUS
JTOCTUXKEHUN COBPEMEHHOMU ounonoruu LTSI paIlMOHAIILHOTO
IPUPOIOTIONH30BAHHS;



yMEHHUE peIlaTh JJIEMEHTapHbIE OMOJOTHYECKUE 3aJlayd, COCTaBISAThH
CXEMBbI [IEPEHOCA BEIIECTB U SHEPTHH B SKOCHCTEMax (LEMy MUTaHus);

YMEHUE BBIOJIHATH J1a00paTOPHbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHUYECKU OIIEHHBaTh M MHTEPIPETUPOBATh HH(MOpMAIUIO
OMOJIOTMYECKOTO COACPKaHMsI, BKIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3NMYHBIX HCTOYHHMKOB (CpPEICTBA MaccoBOM HH(OpManuu, HayYHO-
HOMYJISIpHBIE ~ MaTepuaibl), paccMaTpUBaTh IJIOOAJTBHBIE 3KOJOTUYECKHUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
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YMEHHE CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000mas OHOJOTHUECKYI0 HMHGOPMAIIMI0 W3 HECKOJbKHX HCTOYHHKOB,
I'PaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.



