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10-11 KJIACC PABOUYAS TIPOTPAMMA oo ot e e oo
NOSICHUTEJBHAS 3AITMCKA

[Ipu pazpaboTke mporpaMmbl 1o OUOJIOTUU TEOPETUUECKYIO OCHOBY JIs
onpeIeNICHUsI TOX010B K ((POPMUPOBAHUIO COACPKAHUS YUEOHOTO MpeaMeTa
«buonorus» cocraBunu: koHUenTyanbHble noioxenus I'OC COO o
B3aMMOOOYCJIOBICHHOCTH 11eJIeH, COJIepKaHUsl, pe3y/IbTaTOB 00yUYeHUs U TPeOOBaHUI
K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB, MOJOKEHHUS 00 OOIIUX LEJAX U MPUHIINIIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHEro 00IIero
oOpazoBanus B Poccuiickoit denepaiuu, a TakxKe MOJI0KEHHUS O criennuduke
Ouonoruu, €€ 3HaUeHU! B MIO3HAHUY >KUBOU MTPUPOBI U 00ECTICYCHUN
CYIIIECTBOBAHHUS Y€I0BEUECKOT0 o01ecTBa. CormacHo Ha3BaHHBIM MOJIOKEHUSM,
OTIpe/ICIICHB OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTUH U €€ CTPYKTYpa.
[Tporpamma o Guosoruu Ma€T MpeCTaBICHUE O METAX, 00 O0IIeH cTpaTeruu
oOyueHUs1, BOCIIUTAHUS U Pa3BUTHs 00yUarOIUXCs CPEACTBAMU y4eOHOrO MpeaMeTa
«buonorusy, onpenenser 00s13aTeIbHOE MPEMETHOE COIEPKaHKE, €T0 CTPYKTYPY,
pacnpeielieHle Mo pa3fesiaM U TeMaM, PEKOMEHYEMYIO MOCIeA0BATEIbHOCTh
M3y4YeHHUs y4eOHOTO MaTepuaia ¢ yuéToOM MEXIPEAMETHBIX U BHY TPUIPEIMETHBIX
CBsI3€H, JJOTUKU 00pa30BaTeIbHOTO MPOoIIecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaronuxcs.

B nporpamme 1o OMOIOTHM TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMbIM
JUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM pe3yJibTaTaM 00y4eHHUs B
(GhopMUPOBAaHUN OCHOBHBIX BHUJIOB YUCOHO-TIO3HABATEILHON JAEATEIbHOCTH/ydeOHBIX
JENUCTBUN 00yJarOIIMXCS IO OCBOCHUIO COACPKaHUS OMOIOTMYECKOTO 00pa30BaHus.
B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIH ypOBEHB) peain30BaH MPUHITUTL
MIPEEMCTBEHHOCTH B M3yYCHUH OUOJIOTHH, Oarogaps 4eMy B HEl TpOCMaTpruBaeTCs
HaIPaBJIEHHOCTh HAa Pa3BUTHUE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-
HAYy4YHOT'O MUPOBO33PEHUSI, [ICHHOCTHBIX OPUEHTAINI JIMYHOCTH, IKOJIOTUYECKOTO
MBIIIUICHUS, TTPEACTABICHUN O 3J0POBOM 00pa3e *KU3HU U OCPEKHBIM OTHOIIIEHUEM K
OKpYyXarollen npupoauou cpeae. [loartomy Hapsay ¢ n3y4yeHUEM
00111e0M0IOTHYECKUX TEOPU, a TAKKE 3HAHUIN O CTPOCHHH JKUBBIX CUCTEM Pa3HOIO
paHra u CylHOCTH OCHOBHBIX MPOTEKAIONIMUX B HUX IIPOLIECCOB B MPOrpamMMe o
OMOJIOTUY yAeJIeHO BHUMAHUE MCIIOJIb30BAHUIO MTOJTYYEHHBIX 3HAHUN B MOBCETHEBHON
’KU3HU JUIsl peHICHUs] TPUKIIAIHBIX 3a7a4, B TOM YHCIIe: MPOPUIAKTUKA
HACJICICTBEHHBIX 3a00JIeBaHUI YEIOBEKA, METUKO-TEHETUYECKOTO
KOHCYJIETUPOBaHMSI, 000CHOBAHMSI KOJIOTHYECKH 11€JI€CO00Pa3HOTO TTOBEICHUS B
OKpY>Karolllel MPUPOIHON CpeAE, aHAIIN3a BIIMSHUS XO35IMCTBEHHOU 1€ TEIbHOCTH
YeJI0BEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. YCUIICHUE
BHUMAaHUA K IPUKJIATHON HANIPaBIEHHOCTH yuyeOHOTo npeameTa «bruonorus»
MPOJIMKTOBAHO HEOOXOIUMOCTBIO O0ECTICUEHHUSI YCIIOBUM JIJIsl PEIICHUSI OTHOU U3
aKTyaJbHBIX 3a/a4 IKOJIHOTO OMOJIOTHYECKOTO 00pa30BaHuUsl, KOTOpast
npeanoaraeT GopMupoBaHue y 00yUJaroIIUXCsi CHOCOOHOCTH aJanTUPOBATHCS K
W3MEHEHUSM JTMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

buonorust Ha ypoBHE cpeiHero ooiero oopa3oBaHus 3aHUMaET BaxkHoe MecTo. OHa



obecrieunBaeT GOpPMUPOBAHUE Y O0YyHAFOIINXCS TIPEICTABICHUN O HAYyYHON KapTHHE
MUpa, pacIupsieT U 0000IIaeT 3HAHUS O JKUBOU MPUPOJE, €€ OTIUIUTEIbHBIX
MPU3HAKAX — YPOBHEBOI OPraHU3aLMU U 3BOJIIOLMH, CO3MAET YCIOBUS JJIs: O3HAHUS
3aKOHOB JKMBOU MpuUpobl, HopMUpoBaHUs PYHKIIMOHATLHON IPAMOTHOCTH, HABBIKOB
3JI0POBOTO U O0e30MacHOT0 00pasa >KM3HU, SKOJIOTUYECKOTO MBIIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K ’KUBOU MPUPOJIE U YETIOBEKY.

Bonbioe 3HadyeHrne OMONIOrUsl UMEET TaKKe AJI PEIICHUS] BOCITUTATENIbHBIX U
Pa3BUBAIOIIKX 3a]1a4 CPEeIHEro 00111ero 00pa3oBaHus, COLUATN3ALNUNA 00yYarOIINXCS.
N3yuenune Ouonorun o0ecrneunBaeT yCcaoBus Aid popMUpOBaHUS
MHTEJUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOU KYJIBTYPHhI, CIIOCOOCTBYET MHTETPAIIMU OMOJIOTUYECKUX 3HAHUM C
MPE/ICTABICHUSAMH U3 JIPYTUX YUEOHBIX MIPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMUU U
reorpaduu. HazBaHHbIE TIOOKEHUS O MPEHA3HAYCHUN YUYEOHOTO MTpeaMeTa
«buonorus» cocTaBuIM OCHOBY ISl ONIPEICICHUS MTOIX0I0B K 0TOOPY U
CTPYKTYPHUPOBAHUIO €TI0 COJIEPKaHMs, IPEACTABIEHHOIO B POrpaMMe 0 OHOJIOTUH.
OT160p conepxanus yueObHoro npeamera «buonorus» Ha 0a30BOM ypoBHE
OCYLIECTBJIEH C MO3UIUI KYJIbTYPOCOOOPA3HOIO MOIX0/1d, B COOTBETCTBUU C KOTOPHIM
oOyyJaroluecs 10J)KHbI OCBOUTh 3HAHUSI U YMEHHUSI, 3HAYUMBbIe 17151 (POPMHUPOBAHUS
o011l KyJIbTypbl, ONPEAEIISIONINE a/IEKBATHOE MMOBEACHUE YETIOBEKA B OKPY KatoIen
PUPOIHOM Cpelie, BOCTPEOOBAHHbBIE B TOBCEAHEBHOM )KM3HU U MPAKTUYECKON
nesitenbHOoCTH. Oco00€e MECTO B ATOM cucTeMe 3HAaHUM 3aHUMAIOT 3JI€MEHThI
COJIEp>KaHUsl, KOTOPbIE CIY>KaT OCHOBOM I (POPMUPOBAHUS MPEACTABICHHUM O
COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MUPA U EHHOCTHBIX OPHUEHTALIMX
JUYHOCTH, CITIOCOOCTBYIOIIMX TYMaHU3AIMKA OMOJIOTHYECKOT0 00pa30BaHus.
CTpyKTypupOBaHUE CoepKaHusl yueOHOTro Marepraia B MporpaMMe 1Mo OMOJI0THU
OCYIIECTBJICHO C yUYETOM IPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMUUTEIbHBIX
O0COOEHHOCTSX KUBOW MTPUPOJIBI, O €€ YPOBHEBOW OpraHU3alMK U 3BOIOLIUU. B
COOTBETCTBHH C 3TUM B CTPYKType yueOHOro npeamera «bruonaorus» BblieneHsbl
CIIeyIOUINE CoAep KaTebHble TMHUU: «buonorus kak Hayka. MeTo/ bl HayYHOTO
no3HaHusm», «Kinerka kak Ouosornueckas cuctemay, «Opraiusm Kak Ouosoruyeckas
cuctemay, «Cucrema 1 MHOroo0pasue OpraHuyecKoro Mupay, « IBOJIIOIMS KUBOU
OPUPOAB», « IKOCUCTEMBI U PUCYIIHE UM 3aKOHOMEPHOCTH.

[enp n3zydenus yuebHoro npenmera «buonorus» Ha 6a30BoM ypoBHE — OBJIaJCHUE
00y4arolMMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpTraHU3aIMH KUBBIX
CUCTEM Pa3HOTO paHra v MpuoOpeTeHrne yMEHUI UCTIOIb30BaTh ATH 3HAHUS IS
IPaMOTHBIX JCHCTBUIN B OTHOIIEHUU OOBEKTOB KMBOU MPUPOIBI U PEIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOIEM.

Joctmxenue nenn usydenus yueOHoro npenmera «buosiorus» Ha 6a30BOM ypoBHE
00ecreunBaeTcsl PEIICHHEM CIEAYOIINX 3a/1au:

OCBOEHHME O00yYaIOIUMUCA CUCTEMbI 3HAHUW O OMOJIOTMYECKUX TEOPUSIX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTEe3aX, paBuiIax, CIIyX alluX OCHOBOM ISt
(dbopMUpOBaHUS IPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METOAAX
HAy4YHOTO [MO3HAHUSI, CTPOEHUHU, MHOTOOOPAa3uU U OCOOEHHOCTSIX KUBBIX CHCTEM
pPa3HOTO YPOBHSI OpraHU3aIluH, BBIJAIOIINXCS OTKPHITUSX U COBPEMEHHBIX
UCCJIeIOBAaHUSAX B OMOJIOTUY;



dbopmupoBanue y o0y4aronuxcs M03HaBaTENbHbBIX, HHTEIJIEKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B IPOIECCE aHaM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTHH HAyYHBIX
B3IJISIJI0OB, UJCH U MOIXOIOB K U3YyUEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS
OpTaHU3alNH;

CTaHOBJICHHE Y O0yYaroIUXCsl 00 KylIbTypbl, PYHKIIMOHAIBHON I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH U OIICHUBATH SIBICHUS OKPY>KAIOIIETO MUPA KUBOU
IPUPOJIBI HA OCHOBAHUY 3HAHUH U OTIBITA, MOTYYCHHBIX MTPH U3YYCHUH OMOJIOTHH;
dbopMupoBaHue y 00y4aronnuxcs yMEHUH WILTIOCTPUPOBATh 3HAYE€HUE OMOJIOTHYECKHUX
3HAaHMM B MPAKTHUYECKON ACSATEIBHOCTH YEI0BEKa, PA3BUTUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTH;

BOCITUTAaHHUE YOSKIEHHOCTH B BOZMOXKHOCTH MTO3HAHUS YEJIOBEKOM KHUBOU MPUPOJIBI,
HEO0OXOIUMOCTU OEPEKHOTO OTHONICHHS K HEH, COOIOIEHUST A TUIECKUX HOPM TIPH
IPOBEJACHUH OMOJIOTMUECKUX UCCIIEOBAHUI;

OCO3HaHHE [IEHHOCTH OMOJIOTHYECKUX 3HAaHUHN /ISl IOBBIIIICHUS YPOBHS
HKOJIOTHYECKOM KyNIbTYpBl, A5l (POPMUPOBAHUS HAyYHOTO MUPOBO33PECHHS;
NPUMEHEHNE TPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCETHEBHOM JKU3HH TSI OLICHKU
MOCJIE/ICTBUI CBOEH JIEATEILHOCTH MO OTHOLIEHHUIO K OKpY>KaroIIel cpene,
COOCTBEHHOMY 3/10pOBBI0, 000CHOBaHUE U COONIOIEHNE Mep TPODUITAKTUKI
3a00JIeBaHUI.

B cucreme cpeanero obuiero oopazoBanus «buonorus», uzydaemasi Ha 0a30BOM
YPOBHE, SBJISIE€TCS 00s13aTEIbHBIM YU€OHBIM IIPEIMETOM, BXOJISIIUM B COCTaB
npenMeTHol obnactu « EcTecTBeHHO-HAyYHBIE TPEAMETHD.

Jlnst u3yuenus 6uonoruu Ha 6a30BOM YPOBHE CpeHEro oO1iero oopa3oBaHus
orBoautcs 68 wacoB: B 10 kiacce — 34 yaca (1 gac B Heaento), B 11 kmacce — 34 yaca
(1 yac B Henento).



COAEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTMHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMHu, puiiocopueit, STUKON, ICTETUKON U ITPABOM.
Posnb 6uonoruu B popMupoBaHUM COBPEMEHHON Hay4YHOU KapTUHBI Mupa. Crucrtema
OMOJIOTUYECKHUX HaYK.

MeTtozb! M03HaHUS )KUBOU MTPUPO/IBI (HAOIIONEHNE, SKCIIEPUMEHT, ONHCaHUE,
u3MepeHue, Kiaccudukaims, MoJeIMpOBaHUE, CTaTUCTUYECKasi 00pabOoTKa TaHHBIX).
JlemoHcTpanuu:

IToprpeter:Y. HapBun, ["Mennens, H. K.Konsuos, [Ix.Yorcon nu @.Kpuk.
Tabnuitel U cxembl:«MeToabl MO3HAHUS KUBON MTPUPOIBD.

JlaboparopHbie U NpaKTHYEeCKHE PadoThI:

[Ipaktnueckas padora Ne 1. «/cnonb30Banue pa3InyHbIX METOJOB IPHU U3YUEHUHU
OMOJIOTrNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cCUCTEMbI M UX OPTraHU3ALMS.

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT U3ydeHus: Onosoruu. OTIndue >KUBbIX
CUCTEM OT HEOPTraHUYECKON MPHUPO/IBI.

CBolicTBa OMOCUCTEM U X pa3zHOOOpasue. YpOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIN, OPraHU3MEHHBIH, TTOMYJISAILIMOHHO-BUI0BOH,
HKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOChHEPHBII.

JleMmoHCcTpanuu:

Tabauubl u cxembl: « OCHOBHBIE IPU3HAKHU KU3HWY, « YPOBHU OpPraHU3alMU KUBOI
PUPOIIBIY.

Oo6opynoBanue: moaenas Mosekyasl JJHK.

Tema 3. XuMH4eCcKHil COCTaAB M CTPOCHHE KJICTKH.

XUMHUYECKUHN COCTAB KJIETKU. XUMHUYECKUE DIIEMEHTBI: MAKPOAJIEMEHTBHI,
MHUKPO3JIEMEHTHI. Boj1a 1 MUHEpasbHbIC BEIIECTRA.

@DyHKIUMYU BOJIbI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [lognepxanue 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6eKoB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMbIe 1 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKHUCIIOTHBINA COCTaB. YPOBHU
CTPYKTYpbI OETTKOBOM MOJEKYJIbI (IEPBUYHAS, BTOPUYHASI, TPETUYHAS ¥ YETBEPTUUHAS
CTPYKTypa). XuMUYECKHe CBOUCTBa OelKkoB. bronornyeckue GpyHKINN OEITKOB.
depMeHTHI — Ononornueckue karanu3aropbl. CTpoeHue hepMeHTa: akTUBHBIN IIEHTD,
cyoctparHas cnienu@uuHoctb. Kopepmentsl. Buramunsl. OTiinuus pepMeHTOB OT
HEOPraHUYECKUX KaTajanu3aTopoB.

VYrneBoabl: MOHOCaxapu/ibl (TJII0KO3a, pub03a 1 Je30KCUprod03a), 1ucaxapuibl
(caxapo3a, J1JakTO3a) ¥ MoJrucaxapuasl (Kpaxmai, INIMKOTeH, EeJUTI0N03a).
buonornueckue pyHKIIUU YIIIEBOIOB.

Jlununer: Tpurmunepuasl, pochonunuasl, crepouasl. 'uapoduibHO-ruapodoOHBIC



cBoiicTBa. buonornyeckue ¢pyHkumnu aunua0B. CpaBHEHHE YIIIEBOIOB, OEIKOB U
JIMNUA0B KAK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnorsl: JJHK n PHK. Hykiieotuasl — MOHOMEPBI HYKJIIEMHOBBIX
kucioT. Crpoenue u ¢pynkuuu JJHK. Crpoenue u pynkuuun PHK. Buast PHK. AT®:
CTpO€HHUE U (PYHKLHUH.

[{uronorus — Hayka o kieTke. Kierounas reopus — mpuMep B3auMOAECHCTBHS UAECH U
(akTOB B HAyYHOM MO3HAHUH. MEeTOIbl U3yUEHUs KIETKH.

Krnerka kak nenoctHas xuBast cucrema. OOume npu3Haku KJIETOK: 3aMKHyTas
HapyxHas MeMOpana, monekynsl JIHK kak reHeTnueckuil anmnapar, cuctema CUHTe3a
Oenka.

Tumbl KJIETOK: dyKapuOTHYEeCKas U pokapuoTuieckas. OCOOEHHOCTU CTPOCHUS
nmpokapuoTHdecko kietku. Kierounas crenka 6akrepuii. CtpoeHue
DyKapUOTHYECKOU KIeTKU. OCHOBHBIC OTIUYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM
KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASI CTEHKA, TNIMKOKAJIUKC, UX (DYyHKITUH.
[1nazmatuueckas MemOpaHa, e€ cBoricTBa U (pyHKuMH. [{uToriasma u e€ opraHoubl.
OnnomemOpanHbie opranousl kietku: II1C, annapar ['oibaKu, TU30COMBI.
[TomyaBTOHOMHBIE OpraHOUIBI KIETKH: MUTOXOHIpUH, IacTuabl. [Iponcxoxnenue
MUTOXOHIpUM U mnactu. Buasl miuactua. HememOpaHHble OpraHoUIbl KIETKU:
pruOOCOMBI, KIECTOYHBIHN IIEHTP, [IEHTPUOJIU, PECHUYKH, )KTYTUKU. DYyHKIIUH
OpraHOMJOB KJIETKU. BKIIOUeHUSI.

Anpo — perynaropubiii eHTp KiIeTku. CTpoeHue siapa: saepHast 000Jiouka,
KapuoIlIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIIETKE.

JleMmoHCcTpanuu:

Hoptpetsi:A.JIeBenryk, P.I'yk, T.IIsann, M.11Ineiinen, P.Bupxos, [Ix.YorcoH,
@.Kpuk, M. Yunkunc, P.®panxinn, K. M.bap.

[unarpammel: «Pacnipenenenne XuMU4eCKUX 3JIEMEHTOB B HEXKUBOUW TPUPOIEY,
«Pacripenenenne XuMUYECKUX JIEMEHTOB B )KUBOU ITPUPOIEY.

Tabauiel u cxembl:«lleprognueckas TabIMa XUMUYECKHUX IIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJIbI», «bruocunTes 0enkay», «CTpoeHue MoJekyibl 0enka», «CtpoeHue
dbepmenrtay, «Hyknennossie kuciaotsl. JIHK», «Ctpoenne momnekynsl ATOy,
«CTpoeHue 3yKapuoTHUYECKON KIETKN», « CTpOCHHE )KUBOTHOM KIETKH», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpOeHHE MPOKAPUOTUIECKON KIIETKN», « CTpOCHHE sapa
KJIETKNY, « YTIIEBOABIY, «JIMIUabI.

O060opyIoBaHKE:CBETOBOM MUKPOCKOT, 000pyJ0BaHHE JIJIsl TPOBEICHUS HAOIIOICHUH,
V3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIIPEINAPATHl PACTUTENBHBIX, )KUBOTHBIX U
OakTepuabHBIX KIETOK.

JlaboparopHble U NpaKTHYEeCKHE PadoThI:

JlabGoparopnas padora Nel. «M3ydeHne kaTaauTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha
NpUMEPE aMUJIA3bl WM KaTalas3bl)y.

JlaGoparopnas pabora No2. «3ydyeHue CTpoeHUs KJIETOK pacTeHUH, )KUBOTHBIX U
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENaparax U UX OMUCAHUE.




Tema 4. /KuzHenessTeIbHOCTh KJIETKH.

OOMmeH BemecTB, Wi MeTaboIn3M. ACCUMIITATINS (TIACTUYECKUNA OOMEH) 1
JTUCCUMWISIIUSA (SHEPreTUYECKUl 0OMEH) — IB€ CTOPOHBI €JMHOTO MpoIiecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U SHEPTUU B MIOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BeniecTB: aBTOTPOdHBIN U reTepoTpodHbIid. Posib pepMeHTOB B
oOMEHe BEIIECTB U PEBPAIICHUN SHEPTUU B KJIETKE.

dorocuntes. CBeroBas u TeMHoOBas (pa3bl hoTocuHTEe3a. Peakiuu oTtocunTesa.
O¢ddextuBHOCTh PoTOCHMHTE3A. 3HAUEHUE (HOTOCUHTE3A AJIS KUZHHU HA 3eMIIe.
Bnusiue ycnoBuii cpebl Ha GOTOCUHTE3 U CIIOCOOBI MOBBILIECHUS €r0
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUII.

XemocuHTe3. XeMOCHHTE3UPYIOINUE OaKTEepUH. 3HAYCHNE XEMOCHHTE3a TS )KU3HH
Ha 3emJIe.

DHepreTuueckuii oOMeH B KiieTke. Pacieniienne BemecTs, BbIICTICHUE U
aKKyMYJMPOBAHHME SHEPIHH B KJIETKE. DTalbl SHEPTeTUYECKOT0 oOMeHa. I mnkomnus.
bpoxenue u ero Buapl. KuciopogHoe OKHCIIEHUE, WA KIETOYHOE JbIXaHUE.
OxucnurenbHoe GochopuniupoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO 0OMEHa.
Peakuuu marpuunoro cunresa. [enernueckas nupopmanus u JJHK. Peanuzamus
reHeThYecKkor nH(popMaluu B KiieTke. [ eHeTHYecKuil Ko U ero CBOMCTBa.
Tpanckpurnuus — marpuunbiii cunte3 PHK. Tpancnsamus — OuocunTes Oenka. DTansl
Tpancisiuu. KogupoBanue amuuokuciot. Posib pubocoM B GuocuHTe3e Oernka.
Hexkierounbie popMbl sku3HU — BUpPYChL. icTopus oTKpbITHS BUpYCOB (/.
N.NBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuii, )KUBOTHBIX U YETIOBEKA, BHI3bIBAEMbIC BUPYCAMHU.
Bupyc nmmynoneduiuta yenoseka (BIY) — Bozoyaurens CI1la. OGparnas
TPAHCKPUIIIIKSA, peBepTa3a U uHTerpasa. [Ipodumaktiuka pacnpocTpaHeHus BUPYCHBIX
3a00JIEBaHMIA.

JlemoHcTpanuu:

Ioprpetsl:H. K.Konbuos, 1. M.MBanosckuii, K. A. Tumupsizes.

Tabnuibl u cxembl: « Tumbl TuTanusy, «Metadonu3zmy», « MUTOXOHIPUSY,
«HepreTudeckuii ooMen», «Xmoporact», «dorocunresy, «Ctpoenue JJHK»,
«Ctpoenue u PpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTHuecKuil Komy,
«Bupycw», «baktepuodaru», «CtpoeHue 1 sxu3HeHHbIN UK Bupyca CIIN a,
0akrepuodaray, «Permkanus JJHK».

O6opynoBanue: moaenu-anmnkanuu « Yasoenue JIHK u Tpanckpunims»,
«buocuntes 6enka», «CTpoeHUE KICTKN», MoJieiab CTpyKTyphl JTHK.

Tema 5. PasMHoOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KneTounblil nukI1, WK KU3HEHHBIA UK Ki1eTku. UaTepdasza u muto3. [Iponeccsl,
npoTekaromre B uHTepdasze. Perumkanus — peakius marpuyHoro cuare3a JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHIl. JIUIIOUIHBIN 1
rarIouAHBIA XPOMOCOMHBIE HA0OPBL. XpoMaTusl. L{utomornueckue 0CHOBBI
Pa3MHOKEHHUS U UHAUBUIyaIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne knetku — muto3. Craauu muto3a. [Iponeccsl, mpoucxoasine Ha pa3HbIX
CTaAMSAX MUTO3a. BHOIOTNYECKHI CMBICT MUTO3A.



[IporpamMmmupyemasi TuOesb KJIETKU — aromnTo3.

dopMBbI pa3MHOKEHHSI OPTAaHU3MOB: OECIIOIoe U mojIoBoe. Bumbr 6ecmonoro
Pa3MHOXKEHUS: JEIEHUE HAJBOE, IOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX,
CIIOpOo0Opa30BaHUE, BETeTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJI CEIEKIIUU.

[TonoBo€ pa3MHOXKEHUE, €r0 OTIINYUS OT OECIOJIOTO.

Meiio3. Craguu meiio3a. [Iporeccsl, mpoucxondiuue Ha cragusax Meio3a. [losenenune
XpoMocoM B Meio3e. KpoccuHrosep. bruonornuecknii CMbICIT M 3HAYEHHUE MEN03a.
["ameTrorenes — npoiiecc 00pazoBaHusl MOJOBBIX KIETOK Y KUBOTHBIX. [TosoBbIE
’KeJle3bl: CeMEHHUKHU U snyHuKU. OOpa3oBaHuE U pa3BUTHE MOJOBBIX KIETOK — raMeT
(cmiepmato3ou/, STUIEKIIETKA) — criepMaToreHes u oBorene3. OCOOEHHOCTH CTPOEHUS
SUIEKJIETOK U ciepmaTo30u10B. OmonoTBopenue. [lapreHorenes.
NunuBrayanbHoe pa3Butre (OHTOTeHE3). OMOPHOHAIEHOE pa3BUTHE (IMOpHOTEHE3).
Orarbl SMOPHOHAIBHOTO PA3BUTHSI Y TIO3BOHOYHBIX KUBOTHBIX: APOOJIECHNE,
racTpyJsius, opranorenes. [loctamOpruoHanbHOE pa3BUTHE. TUTIBI
MOCTAMOPHUOHANILHOTO PA3BUTHUSA: MpsIMOE, HENMpsiMoe (TMUMHOYHOE). BiusHue cpebl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPbI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pazButue pactenuii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJu1 Pa3BUTHSL.

JleMmoHCcTpanuu:

TabGauiibl U cxeMbl: «DOpMBbI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOiHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX PACTEHUI», «BereTaTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kinetku 6akrepuin», « CTpoeHHE MONOBBIX KIETOK», «CTpoeHHe
XpomocoMbI», «Kitetounsiii nukiDy, «Permnukanus JJHK», «Muto3y», «Menos»,
«IIpsimoe u HenpsiMoe pa3BUTHEY, «]'aMeTOreHe3 Y MIIEKOMUTAIOIIUX U YE€JIOBEKa,
«OCHOBHBIE CTaJIUU OHTOTCHE3A.

O06opyn0BaHKE:MUKPOCKOII, MUKpoTpenaparbl «CrepMaTo30uIbl MICKOIIUTAIOIIETO,
«SlinexneTka MIIEKONATAOIEroy», «KapuoknHes3 B KIETKaxX KOPEIIKa JIyKay,
MarHuTHas MoJelib-anmukanus «/lenenue knetku», monens JTHK, monens
MeTadazHoil XPOMOCOMBI.

JlaGopaTropHble M NPaKTH4YeCKUE PadOThI:

JlaGoparopnas pabora Ne3. «Habmronenrne MuTo3a B KJIeTKaX KOHUMKA KOpelIka JykKa
Ha TOTOBBIX MUKpOIIpenaparax».

Jlaboparopnas padora No4. «M3yueHnue cTpoeHHUsI MOJTOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOTpEnaparaxy.

Tema 6. HacieicTBEeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3apaun reHeTUKU. MIcTOpus pa3BUTUSA T€HETUKU. POJIb IUTOJIOTMU U
AMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKiTam pocCHICKUX U 3apyOS)KHBIX YUEHBIX
B Pa3BUTHE F€HETUKU. METO/IbI TeHETUKHU (TUOPUI0TOTUYECKUI, IUTOT€HETUYECKUH,
MOJIEKYJISIPHO-TeHEeTHUeCKHil). OCHOBHBIE TeHETUUECKHUE MOHATUsA. [ eHeTHueckas
CHUMBOJIMKA, UCTIOJIb3yEMas B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, YCTaHOBJIEHHbIE [.MeHenem.
MonorubpuHoe ckpelBaHue. 3aKOH eIMHO00pa3rs THOPUIOB IEPBOTO
nokoJieHus. [IpaBuno noMrHMpPOBaHMS. 3aKOH paclIEIUIEHNs NpU3HaKkoB. ['unoresa



yuCcTOTHI TameT. [1oJIHOe U HenmoTHOe TOMUHUPOBAHUE.

JluruOpuaHoe cKkpemyBanne. 3aKOH He3aBUCUMOTO HACIICIOBAHUS ITPU3HAKOB.
[{uToreHeTHYECKIE OCHOBHI JUTUOPHUIHOTO CKPEITMBAHUS. AHATU3UPYIOIIICE
cKpemmBanue. Mcnoib30BaHNE aHATU3UPYIOIIETO CKPENIMBAHUS JISI OTIPEICIICHUS
reHOTHIa OCOOH.

CuennenHoe HacienoBaHue npusHakoB. Pabora T.MopraHa 1o clernieHHoMy
HACJIeIOBaHUIO TeHOB. HapylieHue cuemnyieHus reHoB B PE3yJIbTaTe KPOCCUHIOBEPA.
XpoMOCOMHas TEOpUs HACIEICTBEHHOCTHU. | eHeTUYEeCKrEe KapThl.

['eHeTnka nojga. XpoMOCOMHOE OIPEAEIEHUE M0JIa. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. [ OMOTraMeTHBIE U TreTeporameTHble opranu3mel. HacnenoBanue
IIPU3HAKOB, CUEIUICHHBIX C IOJIOM.

N3menunBoCTh. BUabl N3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HAclIeICTBEHHAas. Poib
Cpellbl B HEHACIIEJICTBEHHON N3MEHYMBOCTH. XapaKTepUCTUKa MOAU(DUKAIIMOHHOMN
M3MEHUYMBOCTH. BapuanuoHHbIN psi U BapualimoHHas kpusas. Hopma peakiuu
npu3HaKka. KolmnmuecTBEeHHbIE U KAU€CTBEHHBIC PU3HAKA U UX HOpMa PEAKIUH.
CaoiicTBa MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnenctBenHasi, uiu reHOTUIIMYECKAst, U3MEHUYMBOCTh. KoMOMHaTUBHAS
M3MEHUYMBOCTh. Mel03 U TI0JI0BOM MpOIecc — 0OCHOBa KOMOMHATUBHOM
M3MEHYMBOCTU. MyTallMOHHAsI N”3MEHUYUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluidi. MyTareHHbIe ()aKTOPBI.
3aKOH rOMOJIOTHYECKHX PSAOB B HACIIECTBEHHON n3MeHunBocT H. Y. BaBumoga.
BHesinepHas HaclIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bI FTEHETUKH YEJIOBEKA!
reHeaJornyeCKuii, OJM3HEIOBBIM, IINTOTCHETUYECKUH, OMOXUMHYCCKHH,
MOJIEKYJISIpHO-TeHeTHYecKuil. COBPEMEHHOE OIpEEIeHUE TeHOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C TIOMOIIBIO
[TIIP-ananu3a. HacnencrBeHHble 3a001eBaHNs YelIOBEKa: TCHHBIC 00JIe3HH, O0JIC3HH
C HACJEJACTBEHHON MPEAPACTION0KEHHOCTBI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue U reneparuBHble MyTalui. CTBOJIOBbIEC KIETKU. [[prHIUIIBI
3I0POBOTO 00pa3a KU3HU, JUATHOCTUKH, TPO(PUIAKTUKY U JICUSHUS] TEHETUYECKUX
0osne3Hel. Meanko-reHeTUYeCKOe KOHCYJIBTUPOBaHNEe. 3HAUCHUE MEAUITUMHCKON
TCHETUKH B TIPEIOTBPAILICHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUM YeIoBeKa.
JleMoHcTpanuu:

[oprpetsi:I"Mennens, T.Mopran, I'. Jle ®pus, C. C.UerBepuros, H. B.Tumodees-
Pecosckuii, H. 11.BaBuinos.

Tabauiiel U cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH PaCIICIUICHUS U €r0 IUTOT€HETUYECKasi OCHOBaY, «3aKOH YUCTOTHI
rameT, «Jlurubpumnoe ckpemmBanuey, «l{utomornyeckre 0CHOBBI AUTUOPHUIHOTO
CKpelmBanus», «Menos», « B3auMoaerncTBre aJUIeNIbHBIX T€HOBY, «] eHETHUECKHe
KapThl PACTCHUN, )KUBOTHBIX U YEJIOBEKA», «[ eHeTHKa nosa», «3aKOHOMEPHOCTH
HACJIEJIOBAHUSA, CIIEITIEHHOTO C TTOJIOM», «KapruoTumel yenoBeka u KUBOTHBIXY,
«Buael maMeHUHBOCTIY, «MoaudukalmoHHas U3MEHYUBOCThY, «HacnenoBanue
pesyc-hakTopay, «'eHeTruKa rpymnn KpoBu», « MyTalluOHHAsI ”3BMEHUUBOCTH.
OO6opynoBaHue: MoJIeU-anTIuKauu « MOHOTHOPHUIHOE CKpeluBanuey, «HemnomHoe
JOMUHHUpOBaHUEY, « lurndpuaHoe ckpemrBanuey, «llepekpéct xpomocom,




MUKPOCKON ¥ MUKponpemnapar «J{po3oduna» (Hopma, MyTaruu GOpMbI KPbUILEB U
OKpAacKu Tena), repoapuii «[ 0pox moceBHOI.

JlaboparopHble U NpaKTHYEeCKHE PadoThI:

JlaGoparopnas padora No5. «3ydenue pe3yabTaTOB MOHOTHUOPUIHOTO U
JUTHOPUIHOTO CKPELIMBAaHUS Y APO030(hUIIbl HA TOTOBBIX MUKpPOIIPENapaTax».
JlaGoparopnas pabora Ne6. «3ydueHne MoaupuKarmoOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PAZla U BAPUALIMOHHON KPUBOI».

JlaGoparopnas pabora No7. « AHanu3 MyTanuil y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIpEnaparaxy.

[Ipaktuueckast pabora Ne2. «CocraBiieHUEe U aHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa U IPOLECC. 3apOKICHUE CEIEKIUU U JOMECTHUKALMS. Y YeHNE
H. M.BaBuiioBa o meHTpax MpOUCXOXKICHUS U MHOTOOOpa3usl KYJIbTYPHBIX PACTEHUH.
L{eHTpBI MPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. COpT, MOpO/a, IITaMM.
CoBpeMeHHbIe METOABI CeleKIUU. MacCoBbIi U MHIMBUIyalbHBIA OTOOPHI B
CEJIEKIIMU PACTEHUM U KUBOTHBIX. OIIEHKA dKCTEpbepa. bIM3KOpOACTBEHHOE
ckpemnBaHue — UHOpuAUHT. Yuctas nuHus. CKpeluBaHue YUCThIX JTUHHM.
['ereposuc, ninu rubpunnas cuna. HepoacTBeHHOE CKpelIMBaHUE — ay TOPUJIUHT.
Otnanénnas rubpuauzanus u e€ ycnexu. MIckyccTBeHHbI MyTareHes3 u Mojy4yeHue
MOJINTUIONIOB. JIOCTUKEHUS CEIEKIINH PACTEHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.
buorexHoorus Kak oTpacib NpOU3BOACTBA. | eHHAsI MHKEHEpHUs. DTalbl CO3AaHuUs
pexomOunanTHol JIHK u Tpancrennsix oprann3moB. Kiierounas unxxeHepusi.
KneTounsle KynpTypbl. MUKPOKIIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KitoHnpoBanue
BBICOKOITPOAYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U
strueckue mnpodieMbl. 'MO — reHeTruecku MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

Loprpersl:H. M.BaBunos, . B.Munuypus, 1. [.Kapneuenko, M. ®@.1BanoB.
TabGnuiel U cxeMbl:kapTa «LIeHTpbl IPOUCXOXKIEHUS U MHOT000pa3usl KyJlIbTypPHBIX
pacTeHunit», «I1opoasl ToManIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX PACTEHUIN»,
«Otnanénnas rudpunuzanus», «Padoter akagemuka M. @.1BanoBay,
«JTonumnongus», «O0beKThl OMOTEXHOIOTUNY, «KileTouHbIe KYIBTYpHI U
KJIIOHUPOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM).
O60pyI0BaHKE: MYIISIKH TIOJIOB U KOPHEIUIOAO0B TUKUX (POPM U KYIBTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSD.

JlaGopaTopHble U MpakTHYEeCKHE PAdOTHI:

Okckypcusi«OCHOBHBIE METOBI U IOCTUKEHHSI CEJIEKIIMU PACTEHUIN 1 dKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTILITATEbHBIA yUaCTOK, B
TEIUIMYHOE X0341CTBO, TAOOPATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».




11 KVIACC

Tema 1. IBoIOLIMOHHAS OMOJIOTHS.

[Ipennoceuiku BOSHUKHOBEHUS 3BOIIOLIMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPUS U €€
MeCTO B OMOJI0TUU. BiausiHue 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUH U
JIPYTUX HayK.

CBuaerenbcTBa 3BOMONMM. [laneoHToNOrNYECKrE: MOCIET0BATENBLHOCTD ITOSBICHUS
BUJIOB B MAJICOHTOJIOIMYECKOMN JIETONUCH, IepexoaHbie (popmbl. buoreorpadpuueckue:
CXOJICTBO M pasnnuue ¢ayH u Gop MaTepukoB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOACTBA U PA3INUUs SMOPUOHOB PA3HBIX BUJIOB MTO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE, PYAUMEHTAPHbIC
Oprasbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa0O0JIMYECKUX MTyTeH Y BCEX OPraHU3MOB.
OpomononHast teopust Y. JlapBuna. [Ipeanocbuiku BOSHUKHOBEHUS IapBUHU3MA.
JIBIKyIIME CUITBI BOJIIOIMHU BUIOB 10 [{apBUHY (M30BITOUHOE PA3MHOKEHUE MPU
OTPaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYUBOCTh, O0OpHOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonuu (CTI) u e€ 0CHOBHbBIE OJIOKEHUS.
MuxposBomtonud. [Tonynsmus kak eIMHUIA BUJA U SBOJIOLUH.

JBmxyniye cuiibl ((aKTOphl) SBOIIOLMH BUOB B MpUpojie. MyTallMOHHBIN MPOIIECC U
KOMOWHATUBHAS U3MEHYUBOCTb. [lOMynsiinOHHbIE BOJIHBI U Apeid renoB. M3omsius
Y MUTpaLusl.

EctecTBenHsbIit 0T00p — Hanpapmstomui GakTop 3Boaonun. PopMbl €CTECTBEHHOTO
orbopa.

[Ipucnoco0neHHOCTh OPTaHU3MOB KaK pe3yJbTar dBOMIOIUU. [Iprumepbl
MPUCTIOCOOJICHHA Y OpraHu3MOB. ApoMOpP( 036l U UIN0ATATITAIIHH.

Bun u BunooGpazosanue. Kpurepuu Buaa. OcHoBHBIE ()OPMBI BUI000Pa30BaHUS:
reorpauueckoe, IKOJIOrnYeCcKoe.

Maxkpoasosonusi. Dopmbl 3BONIIOIUH: GUIETHYECKAs, AUBEPreHTHA,
KOHBEpreHTHas1, napajienbHas. HeoOparuMocTs 3BONIOIUY.

[IpoucxoxkaeHue OT HeCIENUAIM3UPOBAHHBIX NMPeaKoB. [Iporpeccupyromast
crienanu3anus. AJanTUuBHAS pagualus.

JleMoHcTpanuu:

[Moprperel:K.JIunnei, XK. b.Jlamapk, Y./lapsun, B. O.Kosanesckuii, K. M.bap,
O.I'ekkens, @.Mromep, A. H.CeBepuos.

Tabauiiel U cxeMbl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emIie», «3apOIbIIIu
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepuxc», «Dopmbl 60pbOBI 3a CYIIIECTBOBAHUE,
«EctectBeHHbIi 0TOOPY», «MHOTO00pa3ue COpToB pacTeHui», « MHOTOOOpa3ne
MOPOJI )KUBOTHBIX», «Ilomynsiiuny, « MyTallMOHHAsI U3BMEHYUBOCTDY,
«Apomopdo3sly, «Manoananraruny, «O01as nereHepanusy, «JIBUKyme cUuibl
sBosoLINY, «Kapra-cxema mapupyra nytemectsust Y. lapsunay, «bopbda 3a
cylecTBoBanuey, «IIpucrnocodbieHHOCTh OpraHnu3MoBy, «I eorpapuyeckoe
BUJ1000pa30BaHuey, « IKOJIOTHUECKOE BUI000PA30BAHUE).

O60py/I0BaHKE: KOMIIEKIUSI HACEKOMbIX C Pa3JIMYHBIMU TUIIAMH OKPACKH, HA00p
IJIOZ0B U CeMsTH, KoJuteKIus «IIpuMepsl 3alIMTHBIX TPUCTIOCOOIEHUHN Y JKUBOTHBIX Y,




Mozienb «OCHOBHBIC HAITPABJICHHS dBOTIONUNY, 00bEMHAsS Mojienb «CTpoeHue
TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX).

buoreorpadguyeckas kapra Mupa, KOJeKus «DopMbl COXPAaHHOCTH HCKOTTAEMBIX
YKUBOTHBIX M PaCTCHUI», MO armuIukanus «[lepekpéct XxpoMocom», BIaKHbIC
npenaparsl «Pa3BuTre HacekoMoroy, «Pa3BuTre AATYIIKM», MUKpOIIpenapar
«JIpozoduna» (Hopma, MmyTaruu GOPMbI KPHUTLEB U OKPACKH TEJIA).
JlaGopaTropHble M NPaKTH4YeCKUE PAdOThI:

Jlaboparopnas padota Nel. «CpaBHeHHE BHI0B 10O MOP(OIOTHUECKOMY KPUTEPHIO».
Jlaboparopnas padora No2. «Onucanue npucrnocooJIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHNE M pa3BUTHE )KU3HN Ha 3emure.

JloHayuyHble peICTaBICHUs O 3apOXKICHUH KU3HU. HayuHble runoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: aOMOTeHe3 U MaHCHepMUsl. XUMHUUYECKast
ABOJTIOLMS. AOMOTE€HHBII CHHTE3 OPraHUYeCKUX BELIECTB U3 HEOPIaHUYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XMMHUUIECKOM 3BOOIMU. HavanbHble dTansl
ounonoruyeckoit apomonuu. I'unoreza PHK-mupa. ®opmupoBanre MmeMOpaHHbIX
CTPYKTYp YU BOBHUKHOBEHHUE MPOTOKIETKH. [IepBble KIIETKH U UX IBOJIOLIHSL.
dopMHUpOBaHKE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PaszBurture xxu3Hu Ha 3emiie 1o spam u nepuonam. Karapxei. Apxeiickas u
npotepo3sorickas dpsl. [laneo3oiickas spa u e€ nepuobl: KeMOPUMCKHUIA,
OPIOBUKCKHUI, CUITYPUUCKUH, IEBOHCKUMN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.
Me3so0301icKast 3pa U €€ NMepUOabl: TPUACOBBIHN, FOPCKUM, MEJIOBOMU.

KaiiHo3oiickas spa u €€ nepuo/ipl: MaJeOreHOBBIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIN.
XapakTepUCTUKA KIMMaTa U T€0JOTHYECKUX Mpo1ieccoB. OCHOBHBIE ATAIbI
HBOJIIOLMU PACTUTEIILHOTO U dKUBOTHOTO MUpa. ApoMOp(O3bl Y pacTeHUN U
*KUBOTHBIX. [losiBNIeHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.
Cucrema OpraHu4eCcKOro Mupa Kak OTpaxeHue 3BoMonnr. OCHOBHBIE
CUCTEMATHYECKHUE TPYNIbl OPraHU3MOB.

DBOJIOLMS YEIOBEKA. AHTPOIOJIOTHS KAK HayKa. Pa3BuTHE NpeacTaBiIeHN O
IIPOUCXOXKJICHUH YesloBeKa. MeTopl n3ydeHus aHTponorene3a. Cxoncraa u
pa3yInyus YeJI0BEKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHNE YETOBEKA.
JBrxymue cuisl (hakTopsl) aHTpornorene3a. HacnencrseHHas ”3BMEHYUBOCTD U
ecTecTBeHHbINH 0TOOp. OOIIeCTBEHHBIN 00pa3 ®KU3HU, U3TOTOBJICHUE OPYAUN TPYAa,
MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM Y BETBH 3BOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKHU, YEeIIOBEK yMENbIN,
Yenosek npsaMoxoasainii, YemoBek HeaHIepTalibCkuil, Yenosek pazymubii. Haxonku
MCKOIaeMBIX OCTATKOB, BPEMsl CYLIECTBOBaHUS, 00IaCTh pacpoOCTpaHeHus, 00bEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSI.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIIKME PACl: €BpOINECOUIHAs (€Bpa3uiickas),
HErpo-aBCTpaJIonHas (3KBaTOpUaibHAasl), MOHIOJIOU IHAS (a3MATCKO-aMEPUKAHCKas).
YepThl MpucnocoOIEHHOCTH NPEACTABUTENIEH YETOBEUECKUX Pac K YCIOBUIM
CyILlleCTBOBaHMs. ENMHCTBO denoBeueckux pac. Kputuka pacusma.
JdeMoHCcTpanuu:

IHoptpetel: d.Pean, JI.ITactep, A. U.Onapun, C.Mumnnep, I"FOpu, Y./lapBuH.



Tabmunel B cxeMmbl: «Bo3ankHoBeHHEe CoTHEYHOHN cucTEMBDy, «Pa3BuTtue
OpraHUYECKOro Mupay, «PacturenbHas KieTkay, « KuBOoTHas KIE€TKay,
«IIpokapuornueckas kieTka», « CoBpeMeHHasi CUCTeMa OPraHu4eCKOro MUpay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA U YETOBEKOOOPa3HBIX
00e3bsaH», «OCHOBHBIE MECTA MaJICOHTOJIOTMYECKUX HAXOJIOK MPEKOB COBPEMEHHOTO
4yenoBeKay, «JlpesHeniue moan», «Jpesaue aonan», «llepBeie cOBpeMEHHbIE
TN, «HeloBeuecKue pach».

Oo6opynoBanue:myssbku «IIpoucxoxaenne yenoBeka (OFCThI aBCTPAIONUTEKA,
MUTEKaHTPOIa, HeaHiepTaiblla, KPOMAaHbOHIIA), CIENKHU UM U300paKeHUs
KaMEHHBIX OPYAUi IEPBOOBITHOTO YeIOBEKa (KaMHHU-YOMIEPHI, pyOuniIa, ckpedia),
reoXpoHoJornyeckas Tabiauia, KoyeKius «PopMbl COXPAaHHOCTH UCKOTIAEMBbIX
YKUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpakTHYeCKHE PA0OTHI:

[Ipaktrueckas padota Nel. «M3yueHne HCKOMAeMBbIX OCTAaTKOB PACTEHUI 1
YKUBOTHBIX B KOJIJICKITUSX).

DKCKypcHs «IBOJIOLMSI OPTaHUYECKOTO0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAY YHbBIH
WIM KpaeBeAuECKU My3ei).

Tema 3. Opranusmbl U OKpPY:KaKIIAs cpeaa.

DKoJIOTHs KaK HayKa. 3a7jaqu U pa3/ielibl 3KOJIOTHH. MeTo/Ibl 3KOJIOrMYECKUX
UCCIIEI0BAaHNN. DKOJIOIMYE€CKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.
Cpenpl 00MTaHNS OpPraHU3MOB: BOAHASI, HA3€MHO-BO3/yIlIHAsl, [IOYBEHHAs,
BHYTPUOPIaHU3MEHHA.

Okonoruueckue dakropsl. Kinaccudukarius 3K010ru4eckux (GakTopoB:
abuoTnueckre, OMOTUYECKUE U aHTPOIIOTeHHBIE. JleficTBHE SKOJIOTHYECKUX
(GhaKkTOpOB Ha OPTaHU3MBI.

AOuotnueckue (hakTopbl: CBET, TEMIIEPATYpa, BIAXKHOCTh. DOTONEPHOAU3M.
[TpucnocoOnenus: Oprauu3MoB K JEHCTBUIO A0UOTHYECKUX (PAKTOPOB.
buonornueckne puTMBl.

buotnueckue paxtopsl. Buabl O0MOTHYECKMX B3aUMOIEHCTBHIM: KOHKYPEHIUS,
XHUIIHUYECTBO, CUMOMO03 U ero Gopmel. [Tapazutusm, koonepaius, MyTyalu3M,
KOMMEHCaIN3M (KBapTUPAHCTBO, HAXJIEOHNYECTBO). AMEHCAIN3M, HEUTPAJIU3M.
3HaueHne OMOTUYECKUX B3aUMOACUCTBUMN Ul CYIIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapAKTEPUCTUKH MOy asiuu. OCHOBHBIE ITOKA3aTeNN MOMYIISILIUM:
YHUCIIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTPALHSI.
JInHaMUKa YUCIEHHOCTH MOMYJISLIUU U €€ perysusl.

JleMoHCcTpanuu:

[Moptpeter: A.I'ym60m1baT, K. @.Pynbe, 3.I'ekkens.

TabGauiel u cxembl:kapta «IIpupoanbie 30HbI 3eMiin», «Cpelibl OOUTaHus
opranusmoBy, «Doronepuoausmy», «llonynsaunn», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTU MONYJISUU UHPY30puu-Tyhenbku», «llumessie nenmy.
JlaGoparopHble M NIPaKTH4YeCKUE PadOThI:

JlaGoparopnas pabora Ne3. «Mopdonorunyeckue 0COOEHHOCTH PACTEHUM U3 Pa3HbBIX
MECT OOUTaHU.



Jlaboparopnas padora No4. « Biusiarie cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.
[Ipaktrueckast padbota Ne2. «[loacu€r MIOTHOCTH MOMYJSLUNA pa3HbIX BUIOB
pacTeHU.

Tema 4. Coo01iecTBa U IKOJIOIHYECKHE CHCTEMBbI.

Coo01ecTBo opraHu3MoB — OuoeHo3. CTpyKTyphl OMOIIEHO3a: BUIOBAS,
MpOCTpaHCTBeHHAs1, Tpoduueckas (muiieBas). Buabsl-nomunantel. CBsi3U B
OHOoLIeHO3E.

DKkoyioruueckue cucTeMbl (3kocucteMsl). [lonsiTue 00 sKOCUCTEME U OHOTEOLIEHO3E.
QOYHKIMOHAIbHBIE KOMIIOHEHTHI SKOCUCTEMBI: POAYLIEHTbI, KOHCYMEHTHI,
penyueHnTbl. KpyroBopoT BemecTB U MOTOK SHEPTHH B dKocucteMe. Tpoduueckue
(muuieBbie) ypoBHH 3KocHCcTeMBI. [TumeBbie nenu u cetr. OCHOBHBIE TTOKA3aTeNN
HKOCHUCTEMBI: OnoMacca, IpoIyKIus. JKOJIOTHUYeCKUe MUPaMUIbl: IPOAYKLHUH,
YUCIIEHHOCTH, OMoMacchl. CBOMCTBA AKOCUCTEM: YCTOMYUBOCTh, CAMOPETYIISLIMS,
pa3ButHe. CyKIeccusl.

[IpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPONIOTE€HHBIE SKOCUCTEMBI. ATPO3KOCHUCTEMBI. YpOO3KocucTeMbl. bruonornueckoe
U XO34CTBEHHOE 3HAYE€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3zue kak akrop ycroitunBoctu s3kocucteM. CoxpaHeHue
OMOJIOrHYEeCKOro pa3HO00pasus Ha 3eMIie.

VYuenue B. .Bepnajackoro o 6mocdepe. ['panuiipl, coctaB v CTpyKTypa 0mocdephl.
’Kusoe BemectBo U ero ¢pyHkiuu. OcodbeHHocTH 6rocdepsl Kak oO0aIbHON
IKOcHCTeMBI. JIMHaMHueckoe paBHOBECUE U 0OpaTHast CBA3b B Ouocdepe.
KpyroBopoTsl BEIIeCTB 1 OMOTr€OXUMUYECKUE ITUKIIBI 3JIEMEHTOB (yIJIepo/ia, a30Ta).
3oHanbHOCTH OHocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoseuecTBO B Onocdepe 3emn. AHTpOTIOTEHHBIE H3MEHEHHs B Onocdepe.
['mobanbHbIE SKOTOTUYECKUE TPOOIEMBI.

CocyiiecTBoBaHME NpUPOJIBI U yenoBeuecTBa. CoxpaHeHne 0Mopa3Ho0Opas3us Kak
OCHOBa ycToiunBocTH 6uoceprl. OCHOBA PalMOHAIIBHOTO YIPABIEHUS
IPUPOIHBIMU PECYPCAMHU U UX MCHOJIb30BaHue. JloCTHKEeHNs OMOJIOTUH U OXpaHa
MIPUPO/IBI.

JleMoHcTpanuu:

IHoprpetni:A. JIx.Tencnu, B. H.Cykaués, B. U.Bepnaackuii.

Tabauiel u cxembl: «ITumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupoausie coobiiecTBay, «llenu muranusy, « IKOJIOTHUECKas TUPAMUIAY,
«buocdepa u uenoBek», «IKocucTEMA MIUPOKOIUCTBEHHOIO JIeCa», « DIKOCUCTEMA
XBOMHOTO Jiecay, «buorenos3 Bogoémay, «ArporeHos», «[IpumepHbie
aAHTPOIIOTEHHBIE BO3IECUCTBUS HA PUPOAY», «BaKHEUIIME UCTOYHUKH 3arpsA3HEHUS
BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BaxkHelas cocTapistomas ouochepsn»,
«®DakTopsl Aerpaganuu nouBy, «l[lapaukosseiil apPexT», «PakTopbl pauoaKTUBHOIO
3arpsisHeHust ouocdepni», «O0mas crpykrypa ouochepni», «PacnpocTpaneHue
KU3HU B Onocdepe», «O30HOBBIN dkpaH duocheprl», «KpyroBopot yrieposa B
ouochepe», «KpyroBopor azora B IpUpOIE».

O60opynoBaHKEe: MOJIENIb-aNIIIUKaLUS « TUIMYHBIE OMOLIEHO3bI», repOapuit




«PacturenbHbBIe cO00IIECTBaY, KOJuIeKIHH «bruorenosy, «BpeauTenn BaKHSHIITNX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», repOapuu U KOJJIEKIIMU PACTEHUN U dKUBOTHBIX,
MpUHAJJICKAIINE K PA3HBIM SKOJIOTUUECKUM IpynnaM ofHOro Buaa, KpacHas kuura
Poccuiickoit denepanyu, n300paxeHHs! OXpaHIEMbIX BUIOB PACTEHUN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMBI 10O BUOJIOT N
HA BFA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHI A

Cornacao ®I'OC COO, ycraHapnuBaroTcs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00y4JaroIMMHUCs IPOrpaMM CPEHEro 00I1Iero 00pa3oBaHusl: TUYHOCTHBIM,
METanpeAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpyKType TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IpeaMeTa « buonorus» BbIAEICHbI
CJIETYIOIINE COCTABIISIFOIINE: OCO3HAHUE 00YUaAIOIIUMHUCS POCCUNUCKOM Ipak1aHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTU U
CaMOOTIPEICIICHUI0, HAIMYUE MOTUBAIINY K 00yUeHUI0 OUOJIOTHH, 1IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOESKJICHUIN JMYHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEN U
HUCTOPUYECKHUX TPAAUIINI pa3BUTHUS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTD H
CIIOCOOHOCThH 00YYarOIIMUXCS PyKOBOACTBOBATHCS B CBOEH IE€ATEIBHOCTU IEHHOCTHO-
CMBICJIOBBIMHU YCTaHOBKAMU, TPUCYIIUMHU CUCTEME OUOJIOTHYECKOTO 00pa30oBaHusl,
HaJIM4ue HKOJIOrMYECKOTO TPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bHOIOrusD JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIIUTATENIbHON AESTEIBbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKMMU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMHU, IPUHITHIMU B OOIIECTBE IPABUIIAMHU U HOPMaMH MOBEJICHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOBOCTIUTAHUSI U CAMOPA3BUTHA,
Pa3BUTHUS BHYTPEHHEN NO3UIMHU JINYHOCTH, NTATPUOTU3MA, YBAKECHUS K 3aKOHY U
IIPaBOMNOPSIAKY, YEIIOBEKY TPYy/Jla U CTAPLIEMY MMOKOJIEHHUIO, B3AUMHOIO YBAXKECHUS,
OEepEeKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACJIEIUIO U TPAAUIUAM
MHOTOHalMOHAIBHOTO Hapoaa Poccuiickoit @eaepanun, Ipupoe U OKPYKAIOMIEH
cpexe.

JInyHOCTHBIE PE3yJAbTaThl OCBOCHUS YUEOHOTO MpeaMeTa « bronorusy JoMKHbI
OTpakaTh TOTOBHOCTh M CLIOCOOHOCTH O0YUYAIOIIUXCSI pPyKOBOJICTBOBATHCS
c(hopMUpOBAaHHON BHYTPEHHEW MO3UIIUEH JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOECKICHUM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUIMCKOTO 00IIECTBA, pacIMpEeHUe KU3ZHEHHOTO
OIIBITA U OIIBITA JICSITEIBHOCTH B MPOLIECCE pealnu3alid OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1)rpaskaaHncKoOro BOCIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MTOZUITMH 00YJArOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO OOIIECTBA;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKCHHUE 3aKOHA U
MIPaBONOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATETLHOCTH MPU CO3TaHUHN YUEOHBIX
MIPOEKTOB, PEIICHUN YUCOHBIX U TTO3HABATEIIBHBIX 3a/1a4, BHITIOJTHEHUH
OMOJIOTUYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTB ONPENEIIATh COOCTBEHHYIO ITO3HUITHIO TI0 OTHOIICHUIO K SBJICHHUSIM
COBPEMEHHOM YKU3HH U OOBSICHITH €€;

YMEHHE YYUTHIBATH B CBOMX JCHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JTIOJICH C pa3HBIMH YOCIKICHHUSIMH, KyJbTYPHBIMHU [ICHHOCTSMH H
COIIMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJTHCHHS YICOHBIX,
M03HABATEIbHBIX M UCCIICIOBATEIbCKUX 3a/1a4, YBAXKUTEIHBHOIO OTHOLICHHUS K
MHEHHIO OIITOHCHTOB IIPHU 00CYKICHUH CITOPHBIX BOIPOCOB OMOJIOTHYECKOTO
COZIep KAHMS,

TOTOBHOCTh K TYMaHHTAPHOM U BOJOHTEPCKOM JAEITEIbHOCTH;

2)IaTpUOTHYECKOTO BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTHh POCCHMCKOM IpakJaHCKON UACHTUYHOCTH, TaTPUOTH3MA,
YBAXXEHUA K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH neped PonnHoM, ropaocTu 3a
CBOU Kpau, cBOXO PoauHy, CBOM SI3BIK M KYJBTYPY, OPOILLIOE U HACTOSIIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACJIEAUIO U TaMSITHUKAM MPUPOIBI,
IocTrXeHusM Poccuu B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTB OIIEHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HAYCHHSI OMOJIOTHH B TTIO3HAHUHU 3aKOHOB IMPUPOJIBI, B KU3HU
YyeJioBeKa U COBPEMEHHOTO OOIIECTBA;

ujeitHas yoex1EHHOCTh, TOTOBHOCTH K CIIYEHUIO U 3amuTe OTedecTna,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHUE TYXOBHBIX EHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHUS,
CIIOCOOHOCTH OIIEHMBATh CUTYAllUIO U IPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyLIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJIUTEIISIM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUM C TPATULIUSAMHU
HaponoB Poccuu;

4)3CTETHY€CKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUasi 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYy/la, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHHE YMOIMOHAJIBHOTO BO3/ICHCTBUS )KUBOM MIPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTb K CAMOBBIPAXEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE TTPOSIBIISITh
Ka4eCcTBa TBOPUYECKOU JTUYHOCTH;

S)pusnyeckoro BocnuTaHusi, OPMUPOBAHUA KYJIbTYPbI 310POBbS U
IMOLMOHATBHOIO 0J1aroNnoJy4ns:

NOHMMaHUE U peajan3anus 310poBOro 1 0e3onacHoro oopasa ku3HHM (30poBOE
NUTaHue, COONIOICHNE TMTHEHNYECKUX PABUI U HOPM, COAJTaHCUPOBaHHBIN PEKUM



3aHATUN U OTJbIXA, peryisapHas Gu3nyeckas akTUBHOCTb), OEPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOILIEHUS! K COOCTBEHHOMY (PHU3UYECKOMY U
MICUXUYECKOMY 37J0POBBIO;

NOHUMAaHUE IIEHHOCTH MPaBHJI MHAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30M1acHOI0O
MOBEICHUS B CUTYalUAX, YTPOXKAIOLIUX 310POBBIO U KU3HU JIIOEH;

OCO3HAHUE MOCJIECTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT OIS,
HapKOTUKOB, KypEHHUS);

6)TpynoBOro BOCIIUTAHMSA:

TOTOBHOCTb K TPY/Ly, OCO3HAHKE IIEHHOCTH MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOMW JI€SITEIIBHOCTU TEXHOJIOTUYECKON U COLIMAJIbHOU
HaMpaBJIeHHOCTH, CIIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSATEIHHO
BBIIIOJIHATD TAKYIO I€ATEIbHOCTE;

UHTEpEC K pa3InuHbIM cepam npodhecCuOHATBHOM eATEIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIeil mpodeccun u peaan30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Pa30BaHUIO U CAMOOOPA30BAHMIO HA MPOTSHKEHUH
BCEM KHM3HU,

7)3K0JI0rM4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH 11eJ1ecO00pa3HOe OTHOLIEHUE K MTPUPOJE KaK MCTOUYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBaHMS;

MOBBIIICHUE YPOBHS SKOJIOTMYECKON KYJIBTYPhI: PUOOPETEHNE OMBITA MJIAHUPOBAHUS
IIOCTYIIKOB U OLICHKH UX BO3MOYKHBIX ITOCJEICTBHUM JIJIS1 OKPYKAIOLIEN Cpebl;
OCO3HaHHKE I00AILHOTO XapaKTepa dKOJIOTHYECKUX MPoOIeM U MyTel UX pelieHus;
CIOCOOHOCTh UCIIOIB30BaTh MIPHUOOpETaeMble MPU U3YUCHUH OMOJIOTUH 3HAHUS U
YMEHUS IPH pEUICHUH NPOo0IeM, CBA3aHHBIX C pallHOHATIbHBIM
IPUPOIOIOIB30BAHUEM (COOIOAECHUE PABUII TOBEAECHUS B IPUPOJIE, HAITPABICHHBIX
Ha COXPAaHEHHE PaBHOBECHS B DKOCHCTEMAaX, OXpaHy BHJIOB, IKOCHCTEM, Onocdepsl);
aKTUBHOE HEMPUSATUE ACUCTBUHN, NPUHOCAILLUX BPEJl OKPYXKaIoLEeld TPUPOIHOH Cpeie,
YMEHHUE MPOrHO3UPOBATH HEOIATOMPHUSATHBIE KOJIOTMUECKUE TTOCIIEICTBUS
peANpPUHUMAEMbIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIBTYpbI, OIbITA
JEATEIIbHOCTH KOJIOTUUECKOM HAPABICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMU B
[I03HABATEJIbHOM, KOMMYHHMKAaTUBHOM U COLIMATIbHOU IPAKTUKE, TOTOBHOCTH K
YYACTHIO B IPAKTUYECKON AEATEIBHOCTH 3KOJIOITMYECKONW HAIIPaBICHHOCTH;

8)ueHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIECTBEHHOW MTPAKTUKH, OCHOBAHHOI'O Ha IUAJIOre KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;
COBEPILIECHCTBOBAHME SI3BIKOBOM M YMTATENBCKOM KYJIBTYPbI KaK CpEICTBA
B3aMMOJCHCTBHS MEXY JIFOAbMH U MIO3HAHUS MUPA;

NOHUMaHue cnelurKy OUOJIOTUH KaK HayKH, OCO3HAaHMs €€ poid B (popMUpOBaHUU
PaIMOHAIbHOIO HAyYHOTO MBIIIIEHUS, CO3JaHUH LIEJIOCTHOTO MPEACTaBICHUS 00



OKpY>KaroIIeM MUPE KaK O €IMHCTBE MPUPOBI, YEIOBEKa U 00IIECTBA, B IO3HAHUH
MIPUPOIHBIX 3aKOHOMEPHOCTEH U pEIeHUH MpoOJieM COXpaHEHUS TPUPOTHOTO
paBHOBECHSI;

yOKIEHHOCTH B 3HAYMMOCTH OUOJIOTHH JIJISI COBPEMEHHOW ITMBIITH3AIUH:
o0ecIiedeHus HOBOTO YPOBHS Pa3BUTHS MEIUITUHBI, CO3IaHUE TIEPCTICKTUBHBIX
OMOTEXHOJIOTUM, CITIOCOOHBIX pelIaTh PECYpCHBIC MPOOJIEMbl PA3BUTHS YETIOBEUECTBRA,
MOMCKA IyTEeH BBIXO/IA U3 TIIOOATBHBIX YKOJIOTHYECKHUX TIPOOJIeM U 00ecTIeueHUs
nepexojia K yCTOHYMBOMY Pa3BUTHIO, PAllHOHATLHOMY UCIIOJIb30BAHHUIO TIPHPOTHBIX
pecypcoB U HOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYECHUH OMOIOTHYECKUX 3HAHUM B 1IEJISX TOBBIIIECHUS
oO01Iel KyJabTypbl, €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTaBHOM 4acTH
(bYHKIIMOHAIBHON TPaMOTHOCTH 00yYaromuxcst, opMupyemMoit npu nu3y4eHuu
OouoJorum;

MOHNUMAaHUE CYITHOCTH METOOB IMO3HAHMS, HCTIOIh3yEMbIX B €CTECTBCHHBIX HAyKaX,
CIIOCOOHOCTH UCIOJIb30BATh MOJTyYaeMble 3HAHUS JIJIs aHATN3a U 00BSICHCHUS
SIBIICHUW OKPYKAIOIIET0 MUPa M MPOUCXOAINX B HEM H3MEHEHUH, YMEHHE JIeaTh
000CHOBaHHBIC 3aKITIOYCHUS HA OCHOBE HAyUHBIX (DAKTOB M UMEIOIIIMXCS JAHHBIX C
TETBI0 TTOTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIIEHO UCIIOJIb30BaTh OMOJOTHYCCKIE 3HAHUS TS PEIICHUS
po0JIeM B peaIbHBIX KU3HCHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM AESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO NEATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMO00OPa30BaHUIO, K
AKTUBHOMY TMOJTYUYEHHUIO HOBBIX 3HAHUH TI0 OMOJIOTUH B COOTBETCTBUU C )KU3HEHHBIMU
NOTPeOHOCTSIMHU.

METAINPEIAMETHBIE PE3YJ/IBTATBI

MeTtanpeaMeTHbIe pe3ysIbTaThl 0CBOSHUS Y4eOHOTO TIpeaMeTa « broorusy
BKJTFOUAIOT: 3HAYUMBIE 711 (DOPMHUPOBAHUS MUPOBO33PEHUS 00yIAFOIITIXCS
MEXIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHATHS, OTPAXKAIOITUE
IIEJIOCTHOCTh HAyYHON KapTHHBI MUPa M CIICIIU(PUKY METOIOB ITO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs, SBICHHUE, IIPOIIECC,
CUCTeMa, Hay4HbIN (PaKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccie0BaHre, HaOMI0ICHUE, H3MEPEHUE, SKCTICPUMEHT U JPYTHUX), YHUBEPCATbHBIC
y4eOHbIC IeUCcTBUSA (IT03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIC),
obecrneunBaromye GopmupoBanre GyHKIIMOHATHLHOW TPAMOTHOCTH U COIIMAIBHON
KOMITETCHITH 00YYaronIuXcs, CTOCOOHOCTh 00YyJarOIINXCS UCIIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MEPOBO33PCHUCCKUE 3HAHUS M YHUBEPCAJIbHBIC YICOHBIS
JICUCTBHS B IO3HABATENLHON U COLIMATIbHON MPAKTHKE.

MeTtanpeaMeTHbIE pe3ysIbTaThl 0CBOCHUS MPOTPAMMEBI CPETHETO O0IIEro 00pa3oBaHuUs
JOJIKHBI OTPAKATh:

OBJaneHne yHUBepPCATbHBIMHI YUeOHBIMH NMO3HABATEIbHBIMHY I€HCTBUSIMU:
1)0a30BbIe JJOrMYecKue AeiicTBUS:



CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTyaJIM3UPOBATh IPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

MCIIOJIb30BATh [P OCBOCHUH 3HAHUU MTPUEMBI JIOTHYECKOTO MBILUIEHUS (aHAIN3a,
CUHTE3a, CPaBHEHUS, KilacCu(UKAIMU, 0000IEHNs), paCKPBIBATh CMBICIT
OMOJOTrMYECKUX MOHATHH (BBIAEIATh UX XapaKTEPHbIE TPU3HAKH, YCTAHABINBATb
CBSI3U C JIPYTUMU NOHATUSMU);

OTIPEACIIATH LIeNU ACSITENbHOCTH, 3a/1aBasli MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTH PE3YJIbTAThI IEATEIbHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS 17151 OObSICHEHUS (DAKTOB U SIBIICHUH KUBOMN
IPUPOJIBL;

CTPOUTD JIOTUYECKUE PACCYKACHUSI (MHAYKTUBHBIE, IEIyKTUBHBIE, [10 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX,
(bopMynHpOBaTh BBIBOBI U 3aKIIIOUEHUS;

PUMEHSATh CXEMHO-MOJIEIbHBIE CPEACTBA JIJISl IPEJICTABICHUS CYIIECTBEHHBIX CBA3EH
Y OTHOLICHUI B U3y4aeMbIX OMOJIOTMYECKUX O0BEKTaX, a TAK)KE MPOTUBOPEUNIA
Pa3HOTo PO/, BBISBJIEHHBIX B PA3JIMYHBIX WH()OPMALIMOHHBIX HCTOUHUKAX;
pa3pabarbIBaTh IUIAH PELICHUS NPOOIEMbI C YUYETOM aHaIN3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTEPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B EATEIBHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB LIEIISIM,
OLICHUBATh PUCKHU MOCIEACTBUH NESITEIbHOCTH;

KOOPJIUHUPOBATH U BBIIOIHATH paOOTy B YCIOBUSX PEAIBHOIO, BUPTYaIbHOIO U
KOMOMHHPOBAaHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEAaTHBHOE MBILUIEHNE IIPU PELLIEHUH KU3HEHHBIX MTPOOJIEM.

2)0a30BbIe HCCJIEI0BATEILCKHE 1eCTBUS:

BJIQ/ICTh HABBIKAMU YUEOHO-UCCIIEA0BATEIHCKOM U MMPOSKTHOM IEATETLHOCTH,
HaBbIKAMU pa3pelieHus npodieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY ITOMCKY METOJIOB PEIICHUS TPAKTUICCKUX 3a]1ad, TPUMEHEHUTO
Pa3TUYHBIX METOJOB MMO3HAHUS;

WCITOJIB30BaTh Pa3IUYHBIC BUJIBI IEITEILHOCTH TI0 IMOTYUYSHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B YUYCOHBIX CUTYAIUAX, B TOM
YHCJIC TTPU CO3/TaHUH YICOHBIX M COIMATBHBIX ITPOCKTOB;

dbopMupoBaTh HAYYHBIN THUI MBIIUICHHS, BIaJCTh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMH TTOHATHUSAMH U METOJIAMH;

CTaBHUTh U (hOPMYIMPOBATh COOCTBEHHBIC 3a/1a4H B 00pa30BaTEeIIbHOM JICITCIIBHOCTH U
JKU3HEHHBIX CUTYaIUsIX;

BBISBIIITh IPUYHMHHO-CIICJICTBEHHBIC CBSI3M M aKTyJIM3UPOBATh 33/1a4y, BHIJIBUTaTh
TUNOTE3y €€ PeIIeHUs, HAaXOAUTh aprYMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHUS;

aHAJTM3UPOBATH MOTYYCHHBIC B XOZC PEIICHUS 3a/1aud PE3yAbTaThl, KpUTHICCKU
OIICHUBATh UX JOCTOBEPHOCThH, POTHOZUPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;
JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OTIBIT;
OCYIIECTBIIATH IeICHANPABICHHBIN MOUCK MIEPEHOCA CPEICTB M CIIOCOOOB ICHCTBHS B
npodeCCHOHANBHYIO Cpey;

yMETb MEPEHOCHUTh 3HAHUS B IMO3HABATEILHYIO U MPAKTUYECKYIO 00IaCTH



KU3HEJICSITETbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTelH;

BBIJIBUTATh HOBBIE UJEH, ITPEIaraTb OPUTMHAIIBHBIE TOIXOIbI U PEMICHHUS, CTABUTD
npoOJIeMBbI U 3a]1a4H, IOMYCKAIOIIUE aJTbTePHATUBHBIE PEIICHMUSI.

3) pabora ¢ uH(popMmaluei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX UH(POPMALIMH (TEKCTE y4eOHOTO
1nocoOust, HayYHO-TIOMYJSPHON JTUTEPATYpE, OMOJOTUYECKHUX CIOBAPAX U
CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTE), aHaIu3UpOBaTh
MHGOPMAIUIO PAa3INYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh €€
JIOCTOBEPHOCTb U HEIPOTUBOPEUYNBOCTE;

(bopMynHMpOBaTh 3aMPOCHl ¥ MPUMEHSTH pPa3IUUHbIE METO/IBI IIPH IOUCKE U 0TOOpE
Ounonorudeckoit nHPpopMaIu, HeoOXOTUMOM JIJIs BBHITIOIHEHUS YISOHBIX 3a71a4;
npuoOpeTaTh OMBIT UCIOIB30BaHU HHPOPMALIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTUI, COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOIO UCITOJIB30BAHUS PA3IHYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BBIOUpATh ONTUMAJIbHYIO (DOPMY MPEACTABICHUS OMOJIOTMYECKOM
uH(popmanuu (Cxembl, TpaduKu, TUarpaMMbl, TaOIHILIbI, PUCYHKH U JPYToe);
UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MIPU paboTe ¢ OMOTOTUYECKON
uH(popMalLMel: NPUMEHITh XUMUUYECKUE, PU3NUECKUE U MAaTEeMAaTUYECKHUE 3HAKU U
CUMBOJIBI, (OpMyIIbl, a00OpeBHATYPY, HOMEHKJIATY Py, UCIIOJIb30BaTh U
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HAIVISITHOCTH;

BJIaJIETh HAaBbIKAMM PACIO3HABAHUS U 3alIUThI HHPOpMAIUH, HH()OPMALIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OByajgenne yHUBepPCcaJIbLHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMMU:

1)o61menue:

OCYIIECTBISATH KOMMYHHKAITMH BO BCeX c(hepax KM3HU, aKTUBHO YUaCTBOBATh B
JIMaJIOTe I JUCKYCCHU TIO CYIIECTBY 00CyK1aeMoii TeMbI (YMEHHUE 3a1aBaTh
BOTIPOCHI, BEICKA3bIBaTh CYXXJACHHUS OTHOCUTEIHHO BBITOJIHCHHS TIPETaraeMoi
3aJla4M, YYUTHIBaTh HHTEPECHI U COTIIACOBAHHOCTD MO3UIIUNA JPYTUX YYACTHHKOB
JMasora Wik JUCKyCCUN);

pacrno3HaBaTh HeBepOaIbHBIE CPEICTBA OOIIEHUS], IOHUMATh 3HAYEHHE COIMATTbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYallUl, YMETh CMSTYaTh
KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCO0aMU OOIIEHUS U B3aUMOJICHCTBUSA, TOHUMATh
HaMEpEHUS APYTHUX JTIONIEH, TPOSBISATh YBAKUTEIBHOE OTHOIIIEHUE K COOCCETHUKY U
B KOPPEKTHOH opMe (HOpMyTHpOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PCHHUSI C UCIIOTH30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMecTHAasl 1eATeJIbHOCTh:

MOHUMATh U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHHON 1 MHIMBUIYyalbHOU PaOOTHI
[P pelIeHuU OMOIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBbIX (JOPM B3aMMOAEHUCTBUS IIPU PEIICHUN YUeOHOM! 3a1auu;



BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUIN C YUETOM OOILIMX UHTEPECOB U
BO3MOYKHOCTEW KaXKJ0TO 4JI€HA KOJUIEKTUBA,

IIPUHUMATH LIEJIM COBMECTHOM AEATEIBbHOCTH, OPTaHU30BbIBATH U KOOPINHUPOBATH
JNEUCTBUA 110 €€ JOCTHKEHUIO: COCTABIIATH IUIAH IEUCTBUMN, PACIIPEAEIISITH POIU C
y4€TOM MHEHUHN YYaCTHUKOB, OOCYKJaTh pPe3yJIbTaThl COBMECTHOM padOThI;
OLICHMBATh KaY€CTBO CBOETO BKJIAJa M KaXKI0I0 yYaCTHUKA KOMaH/Ibl B OOIIUI
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IIPEAJIaraTh HOBBIE ITPOEKTHI, OLICHUBATh UJIEU C MTO3UIIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH MO3UTUBHOE CTPATErNYECKOE MTOBEJICHUE B PA3JIMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBi1aieHHe YHHMBEPCANbHBIMH PeryJATHBHBIMH AeHCTBUAMU:
1)camoopranusanus:

UCTIOJIH30BaTh OMOJIOTHYECKIE 3HAHUS JIJIsl BBISBIICHUS MPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYalUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJEBbIE U CMBICIIOBbIE YCTAHOBKHU B
CBOMX JICMCTBUSIX U IOCTYIIKAaX IO OTHOWIEHUIO K )KMBOM IIPUPOLIE, CBOEMY 30POBBIO
Y 3JI0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEIILHO OCYIIECTBIIATH IM03HABATEIBHYO JIEATEIIbHOCTD, BBISBIATh
npoOsieMbl, CTaBUTh U (hOPMYJIUPOBATh COOCTBEHHBIE 3a7a4u B 00pa30BaTeIbHON
JEATEIbHOCTH Y KU3HECHHBIX CUTYALUsX;

CaMOCTOSITEJILHO COCTABIISATH IJIaH PEIICHUs TPOOJIEMbI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BOZMOKHOCTEH U MPETOUYTCHHM;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacuupsTh paMK{ y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUI;

JieJiaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 3a
penieHue;

OLICHMBATh MPUOOPETEHHBIH OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYAULIMU B PA3HBIX
00acTAX 3HAHUM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBINA U KyJIbTYPHBIN
YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ICSATEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB LIEJISIM;

BJIQ/ICTh HABBIKAMU TTO3HABATEIHHON PEIICKCHUHU KaK OCO3HAHUS COBEPIIIAEMBIX
JEUCTBUYN U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, HCIOJIb30BAaTh
npuEMBI pedICKCUU I OIIEHKH CUTYAaIlNH, BHIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATH PELICHUSI IO UX CHUXKEHHUIO;
MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIIM3E PE3yJIbTATOB JCSITEILHOCTH;

3)npunsaTHE ce0s U APYIrUX:
NpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMAaTh MOTUBBI U apTYMEHTHI APYTHUX IIPU AHAJIN3€E PE3YJIBTaTOB IEATEIbHOCTH;



MPU3HABATH CBOE TIPABO U MPABO JIPYTUX HA OIINOKU;
pa3BHUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3UIINH IPYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtHble pe3ynbrarhl ocBoeHus nporpaMmbl COO no 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crielipuyeckue sl yueOHoro npeamera «buonorusy» HaydHbie
3HAHMSI, YMEHUS U CIIOCOObI ICUCTBUI IO OCBOCHUIO, MHTEPIIPETALIUU

U IpeoOpa30BaHMIO 3HAHUI, BUJIbI IEATEIBHOCTH M0 NOJYYEHUO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUW B Pa3IMUHBIX YUEOHBIX CUTYalLlUsX, a TAKXKE B peabHbIX
’KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C Ouosyorueil. B nmporpamme npeaMerHble
pe3yAbTaThl MPEICTABICHbI 10 ToJ1aM O0yUYEeHHUSL.

[TpenmeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE U PO OUOJIOTMH B CUCTEME HAYYHOI'O 3HAHMS
€CTECTBEHHbIX HayK, B ((OPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUNUCKUX U 3apyOeKHBIX
y4E€HBIX-OMOJIOTOB B pa3BUTHE OUOIOTUH, (PYHKIIMOHAILHON I'PaMOTHOCTH Y€JIOBEKa
JUTSl peLIeHUs )KU3HEHHbIX 3a/ay;

YMEHHE PacKpbIBaTh COJIEPKaHNE OMOIOTMUECKUX TEPMUHOB U MOHITUN: KU3HB,
KJIETKa, OpraHu3M, MeTabosin3M (0OMEH BEIIECTB U MIPEBPALIICHUE SHEPTUN),
roMeocTas (CaMOperyIsliys), YpOBHEBAsI OpraHU3alus )KUBBIX CUCTEM,
CaMOBOCITpOU3Be/IeHUE (pEenpOAyKIIKs), HACIEACTBEHHOCTh, U3MEHUYUBOCTH, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OMOJIOrMYeCKHE TEOpUH (KJIETOYHAsl, XpOMOCOMHAs!, MyTalluOHHAS,
HEHTpaIbHas 10rMa MOJIEKYIsIpHOI Ononorun), 3akousl (I"Mennens, T.Moprana, H.
M.BaBuiosa) u yueHus (0 LEHTpax MHOToO0Opas3usi U MPOUCXOXKIEHUS KYJIBTYPHBIX
pactenuii H. 1.BaBunoBa), onpenensiTh IpaHULIbl UX IPUMEHUMOCTHU K KUBBIM
cucTemMawm;

YMEHUE BJIAJIETh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOEHUE U
ONKMCAaHME KUBBIX CUCTEM, MPOLECCOB U SIBJICHUH, OpraHU3alus U IPOBE/ICHUE
OMOJIOrMYECKOTO HKCIIEPUMEHTA, BBIIBUKEHHE TUIIOTE3b], BHISBICHUE 3aBUCUMOCTH
MEXJly HUCCIENyEeMbIMU BEITMUMHAMU, OOBSCHEHUE MOIYYEHHBIX PE3YIIbTATOB,
VICIIOJIb30BAHHBIX HAyYHBIX MOHATHI, TEOPUI U 3aKOHOB, YMEHHE JI€aTh BBIBO/BI HA
OCHOBAHMM ITOJTYYEHHBIX PE3YIIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE IPU3HAKN BUPYCOB, KIIETOK IPOKAPUOT U
9YKApHUOT, OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IPOIECCOB: OOMEHA BEIECTB U MPEBpAIICHUs YHEPTUH B KJIETKe, (POTOCHUHTE3A,
IUTACTUYECKOTO ¥ DHEPTETUYECKOTO OOMEHA, XEMOCUHTE3a, MUTO3a, MEi103a,
OILTOJIOTBOPEHUS, PA3MHOKEHHUS, MHIUBUTyaJIbHOTO Pa3BUTHS OpraHu3ma
(oHTOTEHE3);

yYMEHUE NPUMEHSTh TOJYyUYEHHbIE 3HaHUS JJIs1 OObSICHEHUSI OMOJIOTMYECKHUX
MPOLIECCOB U ABJICHUM, ISl PUHATHSA MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM
’KM3HU C LIEJIbI0 00ecneueHus: 0e30MMacHOCTH CBOETO 370POBbsI U 3J0POBbS



OKPY>KaIOIIUX JIFOCH, COOMIOACHISI HOPM TPAMOTHOTO TOBEJICHUS B OKPY KaIOIIeh
MIPUPOTHOH Cpelie, TOHNMaHNE HEOOXOTUMOCTH UCTIOb30BAHMSI IOCTHKEHUN
COBPEMEHHOU OMOJIOTUN U OMOTEXHOJOTUHN JTsl palliOHATHFHOTO
TIPUPOIOTIOIE30BAHMUS;

YMEHUE pelaTh 3JIEMEHTAPHBIC TECHETUICCKUE 3a/1a9M HA MOHO- U TUTHOPHUTHOE
CKpEIIMBaHUE, CICTUICHHOE HACIICIOBAaHNE, COCTABIATh CXEMbl MOHOTHOPHUTHOTO
CKpEIIMBaHUS IS MPEACKA3aHMs HACICOBAHUS TIPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOIHATH J1a00PaTOPHBIE U MPAKTHYECKHE PabOThI, COOTIONATh TTpaBuiIa
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BaAHUEM;

yMEHUE KPUTHYECKU OIIEHUBATh U HHTEPIIPETUPOBATH HH(HOPMAIIMIO OHOJIOTHYECKOTO
COJICp>KaHUsl, BKITIOUAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HICTOYHHKOB
(cpencTBa MaccoBoii HUH(pOPMAIUH, HAYYHO-TIOMYJIIPHBIE MaTepUabl), STUHUECKUE
aCTIIEKThl COBPEMEHHBIX HCCIICIOBAHNUM B OMOIOTHH, METUIIUHE, OMOTEXHOJIOTUH;
YMEHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOITICHUS, 00001Ias
OroI0rnYeCcKyI0 HH(POPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIB30BaTh
NOHATUIHBIN armapar OUOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 11 kaacce
JTOJKHBI OTPaXKaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMHPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAYYHON
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIa/I€ POCCUNUCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OUOIOTHH, (PYHKITMOHAILHON TPaMOTHOCTH Y€JIOBEKa
JUISL PEIICHUS AKU3HEHHBIX 3a/1a4;

YMEHUE PACKPHIBAThH COJIEPIKAHME OMOIIOTHUYECKUX TEPMUHOB U TIOHITHIL: BU]I,
MOMYJISITTHS, TeHO(GOH T, BOJIFOIHS, IBYDKYIITUE CHITBI ((haKTOPHI) SBOIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHNe, YKOJIOTHYECKHE (PaKTOPHI,
HKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTBI, PEAYIIEHTHI, LIEMH MTUTAHUS, SKOJIOTUYECKas
nvpaMmujia, OuoreoreHos, onocdepa;

YMEHUE U3j1aratb OUOJIOTHYECKUEe TeopuH (dBoomonHas tTeopus Y. /lapBuna,
CUHTETUYECKas TEOPHs IBOJIOIMH), 3aKOHBI K 3aKOHOMEPHOCTH (3apOJIBIIIIEBOTO
cxoactea K. M.bapa, uepenoBaHus I1aBHBIX HAIPABICHUIN U ITyTEW 3BOJIIOLNU A.
H.CegepuioBa, yuenus o 6uocdepe B. 1.Bepnaackoro), onpeaensarTs rpaHUIbI UX
MIPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHUE BJIQJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTHHU: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IPOLIECCOB U SIBJICHU, OpraHu3alus U MpOBEIACHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISBIICHHE 3aBUCUMOCTH
MEXIy UCCIETYEMbIMHU BEIMUYNHAMH, OOBSICHEHHE MTOTYYCHHBIX PE3YIbTATOB,
WCIIO0JIb30BAHHBIX HAYUHBIX MOHSATUM, TEOPUI U 3aKOHOB, YMEHHUE JIeJIaTh BHIBO/IbI HA
OCHOBAHUH MOJTYUYECHHBIX PE3YJIBTATOB,;

YMEHUE BBLJICNATh CYIIECTBEHHBIE TPU3HAKU CTPOCHUSI OMOJIOTUUECKUX OOBEKTOB:
BUJIOB, MOMYJIALNHI, IPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U
HKOCUCTEM, 0COOEHHOCTH MPOIECCOB: HACIEACTBEHHOU U3MEHYHNBOCTH,
€CTECTBEHHOIO 0TOOpa, BU1000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPTaHU3MOB,
JENUCTBUS SKOJIOTUUECKUX (PAaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEILIECTB U MOTOKA



HEPIHH B SKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHHH B 9KOCHUCTEMAax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOTCOXMMHUYECKUX ITUKIIOB B Orocdepe;
YMEHHE MPUMEHSTh MOTyUYEeHHBIE 3HAHUS JUISI OOBSICHEHUS OUOIOTUYECKUX
IIPOLIECCOB U ABJIECHUH, 1S IPUHATHUSA MPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOU
KU3HU C IIEeTBI0 00ecreueHns 6e30MacHOCTH CBOETO 3/I0OPOBBS U 310POBbS
OKpY>KaIOIUX JIFO/IeH, COOIOICHNS HOPM TPAaMOTHOTO TOBEICHUS B OKPYKaroIIen
IPUPOTHOU Cpefie, MTOHUMaHNEe HEOOXOTUMOCTH UCIIOBb30BaHUS JTOCTHIKCHUN
COBPEMEHHOI OMOJIOTHH ISl PAIMOHATLHOTO MTPUPOIOTIONH30BAHNUS;

yYMEHUE pelaTh dJeMEHTapHbIe OMOIOTUUECKHUE 3a]]aul, COCTABISATh CXEMbI IEpEeHOCca
BEIIECTB U SHEPTHUH B IKOCHUCTEMAX (LIETIH MUTAHMUS);

YMEHUE BBITIOJIHATH J1a00paTOpHbIE U MPAKTHYECKUE PabOThl, COOIIONATH TpaBuiIa
pu paboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHUECKHU OLIEHUBATh U MHTEPIIPETUPOBATh HH(HOPMAIIUIO OHOIOTHYECKOTO
COZICp KaHMsI, BKJIIOYAIOIIYIO IICEBJJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UICTOYHUKOB
(cpenctBa MaccoBO# MH(POPMAIINH, HAYYHO-TIOMY/ISIPHBIC MaTEPHUAIIBI),
paccMaTpuBaTh IOOATBHBIE SKOIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH,
dbopMupOBaTh MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 00001as
ouonornyeckyo HHGOPMAINIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh
MOHATUIHBIN arrapar OUOJIOTHH.
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