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INOACHUTEJIBHASA 3AIITMCKA

[Tpu pazpaboTke mporpaMMbl MO OMOJOTHH TEOPETHUECKYIO OCHOBY ISl OMIPE/IeNICHUs MOAX00B K
dbopMUpOBaHUIO coAep)KaHHUS ydeOHOro rmnpeamera «buomOrus» COCTaBWIM: KOHIENTyallbHBIC
nonoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€NIeH, COJAEp)KaHUs, Pe3ylbTaTOB OOY4YCHUS U
TpeOOBaHUII K YPOBHIO IOATOTOBKM BBIMYCKHUKOB, IMOJOXKEHHS 00 OOMmMHMX IeIsiX W IPHUHIIMIAX,
XapaKTEepPU3yIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero odmiero oOpa3oBaHusi B Poccuiickoii
®denepannu, a TakkKe MOJIOKEHU o0 cnenupuke OMOJIOruM, e€ 3HaYeHUH B MO3HAHUM KUBOW MPUPOIBI U
oOecreueHNN CyILIEeCTBOBaHUS 4ejoBeyeckoro obmiectBa. CorlacHO Ha3BAHHBIM  IOJOXKEHUSM,
OIpeieIeHbl OCHOBHBIE (DYHKIIUU MPOrpaMMBbl IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu [aéT MpelncTaBlIeHHE O IeniIX, o0 ofmiel cTpaTeruu oO0yueHHs,
BOCIIUTAHUSI M Pa3BUTUS OOyHaroOUIMXCS CpeAcTBaMM ydyeOHoro mnpeameta «buosorusi», ompexnenser
o0si3aTeNbHOE TMPEAMETHOE CO/epXkKaHHe, €ro CTPYKTYpy, paclpeleiieHHe IO pas3leliaM U Temaw,
PEKOMEHIYEMYIO MOCIIEI0BAaTENbHOCTh M3YUEHUsI y4yeOHOro marepuana ¢ y4€ToM MEXIPEIMETHbIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENBbHOIO IpoLEecca, BO3PACTHBIX OCOOEHHOCTEH
00y4YaroIIMXCA.

B mporpamme 1o OHOJIOTMHM TaKKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpEeAMETHBIM U IPEIMETHBIM pe3yjbTaTaM 00y4deHHsI B (POPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
[I03HABATEJIbHOM  /eATeIbHOCTH/y4eOHBIX JACHCTBMM OOydarommxcs 10 OCBOEHHUIO  COJAEpKaHHs
OHMOIOrMYecKOro 00pa3OBaHuUs.

B mnporpamme mo Owosoruum (10—11 xmaccel, ©0a30BbIii ypOBEHb) peaJiM30BaH IPHHIIUI
MIPEEMCTBEHHOCTH B M3y4YCHHH OMOJIOTHH, OJarofaps 4eMy B Hell TpoCcMaTpUBAETCs HAMPABICHHOCTh Ha
pa3BUTHE 3HAHUU, CBS3aHHBIX ¢ (POPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOI'0 MHPOBO33PEHHUS, LIEHHOCTHBIX
OpUEHTalM{ JIMYHOCTH, 3KOJIOTMUYECKOrO0 MBIILIECHUS, MPEACTaBIECHUN O 30pOBOM 00pa3e *KU3HH U
OCpeKHBIM OTHOIIEHHEM K OKpyXaromied npuponHoir cpene. I[losromy Hapsgy ¢ wu3ydeHHEM
00111601 0JTOTUYECKUX TEOPUH, a TaKKe 3HaHUW O CTPOCHUU >KMBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTU
OCHOBHBIX MpPOTEKAIOIIMX B HHUX MPOLECCOB B TMporpaMMe IO OHOJOTHU YAEIeHO BHHUMAaHHE
UCTOJb30BAHUIO MOJYYEHHBIX 3HAHUM B MOBCEIHEBHOM KU3HU JJIA PELICHUs MPUKIAIHBIX 3a7a4, B TOM
yucine:  NpoQUIIAKTUKM  HACJIEACTBEHHBIX  3a00eBaHMI  4YeIOBEeKa,  MEIUKO-TEHETHYECKOro
KOHCYJIbTUPOBAHUS, OOOCHOBAaHHS 5SKOJOTHYECKH I1€JIeCO00pa3HOro TMOBEIAEHUS B OKpY’Karolel
MIPUPOJTHON Cpefie, aHallu3a BIUSHUS X03IHCTBEHHOM J1eATEIbHOCTH YeJIOBEeKa Ha COCTOSHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX IKOCHCTEM. Y CHJIICHHE BHUMAHUS K TPUKJIATHONW HAMIPABIEHHOCTH Y4€0HOT O IIpEeIMETa
«buosiorus» NPOIUKTOBAHO HEOOXOAMMOCTBIO OOECHEUYeHHs] YCIOBUM JJisi PpEIICHUS OJHOM U3
aKTyaJbHBIX 33/1a4 HMIKOJIBHOTO0 OMOJIOTMYECKOr0 00pa3oBaHusl, KOTOPasi MpeArnoaraetT (opMupoBaHue y
oOyyaromxcs CIIOCOOHOCTH — aJalTUPOBAaThCA K HU3MEHEHUSAM JIMHAMHUYHO  Pa3BUBAIOLIETOCH
COBPEMEHHOI'0 MHUpA.

buonorus Ha ypoBHE cpenHero oouiero oopazoBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecrieynBaer
¢dbopmMupoBaHue y o0y4aroluxcs MPEACTaBICHUM O HayYHOH KapTHHE MHUpa, pacuupsier u obobimaer
3HaHUS O KUBOW NpUPOJE, €€ OTIMYUTENIbHBIX NMPU3HAKAX — YPOBHEBOM OpraHu3aludyd U SBOIIOLUH,
CO3/1aéT yCIOBHUS JUJIs: TIO3HAHHS 3aKOHOB JKUBOM NpUPOAbI, (GopMupoBaHusS (YHKIIMOHATHHOU
IPaMOTHOCTH, HaBBIKOB 3[0pPOBOrO U 0€30macHOro o0pasa >KHU3HH, JKOJOTHYECKOTO MBIIIICHUS,
LIEHHOCTHOT'O OTHOIIEHUS K KUBOH MPUPOJIEC U YETOBEKY.

Bonbioe 3HaueHNEe OMOIOTUS UMEET TaKKe JIJISl PEIISHHs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 3a/1a4
cpemHero ooOmiero oOpa3oBaHWs, colUanu3anuu olOydaromuxcs. M3ydenme Ouonorum obecrednBaeT
ycinoBHs Ui (POPMHUPOBAHMS MHTEJUICKTYabHBIX, KOMMYHUKAIIMOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOW KYJIBTYpbI, CIOCOOCTBYET MHTErpallMd OMOJOTMYECKUX 3HAHHUHM C MPEACTaBICHUSMHU M3
IPYTUX Y4eOHBIX MPEIMETOB, B YaCTHOCTH, (pu3uku, XuMuu U reorpaduu. HasBaHHBIEC MOJOKEHUS O
npeaHa3HayeHuu ydyeOHoro mpeameTta «bHoOJOrus» cocTaBWIM OCHOBY IS OMpENeSeHUs MOAXOI0B K
0TOOpY U CTPYKTYPHPOBAHUIO €TI0 COJEPKAHUS, MPEACTABIEHHOr0 B IPOrpamMmMe Mo OMOJIOTHH.



Ot60p conepkanusi yueOHOro penmeTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIUI
KYJIBTYPOCOOOPa3HOT0 MOAX0Aa, B COOTBETCTBUHU C KOTOPHIM O0y4YaroIIMecs JAOKHBI OCBOUTh 3HAHUS U
yMEHHUs, 3HAYUMble IS (popMupoBaHus 0OIIEH KyJIbTYphl, ONpENEsIONIME aJeKBATHOE MOBEICHHE
YelioBeKa B OKPYXKAIOIICH PUPOJTHON Cpelie, BOCTpEOOBAaHHBIC B MTOBCEAHEBHOM )KM3HU M MPAKTUYECKON
nestenbHOCTH. Ocob0oe MECTO B ITOH CHCTeMe 3HAaHWUN 3aHUMAIOT DJIEMEHTHI COAEPXKAHUS, KOTOpPbIE
CIIy>)kKaT OCHOBOH 151 ()OPMHPOBAHHMSI MPEACTABICHUH O COBPEMEHHOW €CTECTBCHHO-HAy4YHOH KapTHHE
MHpa W IICHHOCTHBIX OpPHUEHTAIUSX JHMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHH3alUU OHOIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypupOBaHUE COJIEpPKaHUsI Y4eOHOr0 MaTepuaja B MpOorpaMMe 10 OUOJIOTHMH OCYIIECTBICHO
C y4€TOM TPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIMYUTEILHBIX OCOOCHHOCTSIX KHBOH MPUPOJBI, O €€
YPOBHEBOW OpraHU3alil U JBOJIONHMH. B COOTBETCTBUM C ATUM B CTPYKType y4yeOHOro mpeamera
«buonorusy BeIIEIEHBI CIEAYIONIME CoJepKaTeNbHbIe JIMHUU: «broorus kak Hayka. MeToasl Hay4HOro
no3HaHus», «Kierka kak Ouonornyeckas cucrema», «OpraHusM Kak OHONOrMYecKas CHCTEMay,
«CucreMa 1 MHOroo0pasue OpraHM4ecKOro MHpa», «IBOIIOLMS KUBOM MPUPOABD, «IKOCHCTEMbI U
MPUCYIIIE UM 3aKOHOMEPHOCTH .

Lens wu3ydyenuss ydeOHOro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHE
00y4YarOIIMMHUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHu3aliy >KUBBIX CHCTEM Pa3HOI0 paHTa
Y IPUOOPETEHHE YMEHUW MCIOJB30BaTh 3TH 3HAHUS JJISI TPAMOTHBIX JICWUCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KH3HEHHBIX MPOOJIEM.

Hoctmkenne uenu wusydeHuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM  ypoBHE
00ecreunBaeTcs peleHHeM CIeIyIOIINX 3a1a4:

OCBOCHHE OOYYAIOIIUMUCS CHUCTEMBbl 3HAHHH O OMONOTMYECKUX TEOPHUSX, YUEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THIOTE3aX, MpaBHIaX, CIyKaIlUX OCHOBOW il (OPMUPOBAHUS IPEICTABICHUI O
€CTECTBEHHO-HAYYHOH KapTHMHE MHpa, O METOJaX HAyYHOro MMO3HAHWS, CTPOSHUH, MHOrooOpazuu u
0COOEHHOCTSIX KUBBIX CHCTEM Pa3HOr'0 YPOBHS OpraHU3alliH, BEIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHH;

dbopMupoBaHHEe Yy O0Oy4YalOIUXCS TMO3HABATEIBbHBIX, WHTEUICKTYaJbHBIX H  TBOPYECKHUX
CIOCOOHOCTEH B MpOIleCCe aHaIM3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJOTMM HAYYHBIX B3TJISIOB, UICH U
MO/IXO/IOB K M3YYEHHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHHU3allnu;

CTAaHOBJICHHE y OOYYalOmUXCsl OOIIEH KyJIbTYypbhl, (YHKIIMOHAIHPHOW TPaMOTHOCTH, Pa3BUTHE
yMEHUH OOBSCHATH U OLICHUBATH SBJICHUSI OKPY>KAIOIIEr0 MUPA )KHBOU MPUPOJIBl HA OCHOBAaHUHW 3HAHHH U
OTIBITA, MOJYYEHHBIX MPU U3yUYEHUU OMOJIOTHH;

dbopMupoBaHue y 0o0ydarOMMXCS YMEHUNU WIUTIOCTPHUPOBATH 3HAUCHHE OMOJIOTMYECKHMX 3HAHWUMA B
MPAKTUYECKON JeATEeTbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUUA H
arpoOMOTEXHOJIOT Ui,

BOCMUTaHUE YOSXKIEHHOCTH B BO3MOXHOCTH IIO3HAHHMS YEJIOBEKOM JKMBOW IPUPOJBI,
HEOOXOAMMOCTH OEPEKHOr0 OTHOIIEHUS K HEW, COOJIONEHMS] JTUYECKHMX HOPM IPH MPOBEICHUU
OHMOJIOrMYeCKUX HCCIeIOBAaHU;

OCO3HAHHME LEHHOCTU OMOJOrMYEeCKUX 3HAHUH JJIsl MOBBIIICHUS] YPOBHSI SKOJIOTUYECKON KYJIbTYPHI,
i1 GOpMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHUE TPUOOPETEHHBIX 3HAHUI M YMCHHI B TIOBCETHEBHOM JKM3HU JJIs1 OLICHKH TTOCJICCTBHIMA
CBOEH JESITENbHOCTH MO OTHOIIEHHUIO K OKPYXKAromIel cpene, COOCTBEHHOMY 310pOBbI0, 0OOCHOBAHUE U
coOmoienre Mep MpoUIaKTHKH 3a00JIeBaHUH.

B cucreme cpennero obmiero odpaszoBanusi «buonorus», nzydaemas Ha 0a30BOM ypOBHE, SIBIISIETCS
00s13aTENbHBIM YYEOHBIM TTPEIMETOM, BXOJISIIUM B COCTaB MPEIMETHOM 00sacTi « ECcTeCTBEHHO -HAyYHbIe
MIPEIMETBD».

Jns n3ydenust Onosnoruu Ha 6a30BOM ypOBHE CPEAHEro 00IIero o6pa3oBaHus OTBOIUTCS 68 4acoB:
B 10 xmacce — 34 vaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1 gac B Hezenio).



COJAEPKXAHHUE OBYYEHUA

10 KUIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBs3p OuoNoruu C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U JIPYTUMHU
€CTECTBEHHBIMH HayKaMu, (puaocoduei, STUKON, 3CTETUKON | MpaBoM. Poib Onosoruu B GOopMUpOBaHUHT
COBpPEMEHHOH HayuyHOM KapTUHBI MUpa. CrucTema OMOJIOrHYeCKUX HaYK.

MeTtoasl mo3HaHUS KUBOW TNPUPOABI (HAOMIOJEHHE, OSKCIIEPUMEHT, ONHCAaHUE, H3MEpeHue,
KJ1accupuKaIus, MOAeIMPOBaHNe, CTATUCTHUECKast 00paboTKa JaHHBIX).

JdemoHcTpanuu:

[MopTpetsi: Y. Japsun, I'. Menaens, H. K. Konbios, /. Yorcon u @. Kpuk.

Tabmuue! U cxembl: «MeToabl TO3HAHUS KUBOM PHUPOIBDY.

JlaGopaTopHble 1 NpakTH4YecKue padoThbI:

[Tpaktnueckas pad6ora Ne 1. «/cnosib30BaHKE pa3IUYHBIX METOIOB IIPU U3yUYEHUH OMOIOrMYECKUX
00BEKTOBY.

Tema 2. ’)KuBble CHCTEMbI M UX OPTraHU3ALMS.

Kusble cuctembl (OMocucTeMBbl) Kak MpeaMeT u3ydeHus: ouonoruu. Ominune XUBbIX CUCTEM OT
HEOPraHUYECKOM MPUPOJIBI.

CpoiicTBa OMOCHCTEM M HMX pa3sHOOOpazue. YpOBHM OpraHu3allMi OMOCHUCTEM: MOJEKYJISPHBIH,

KJIETOYHBIH, TKAHEBbIH, OpraHU3MEHHBIN, MOMYJISIIIAOHHO-BUJIOBOM, 3KOCHUCTEMHBIN
(buoreorieHoTHYECKHU ), OnochepHBIii.
JdemoHcTpanum:

Tabmuie! u cxembl: «OCHOBHBIE MPU3HAKH KU3HUY», « YPOBHU OPraHU3AINH KUBOU IIPUPOJIBI».

Ob6opynoanue: moxens Monekysl JJHK.

Tema 3. XuMHYeCKHH COCTAB M CTPOCHUE KJIETKH.

XUMHUYECKUI COCTaB KJIETKH. XUMHUYECKUE HJIEMEHTBI: MAaKPOAJIEMEHTHI, MUKPOJIEMEHTHI. Bona u
MUHepaJbHbIE BEIIECTBA.

@OyHKIUY BOJBI U MUHEPAJILHBIX BElIecTB B kieTke. [lognepxanne ocMoTuyeckoro 6anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. HeszameHumble U
3aMEHUMbIE AMUHOKHCIIOTHl. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl OCJIKOBOH MOJIEKYJIBI
(mepBu4HAas, BTOpPHYHAs, TPETUYHAs W UETBEPTHYHAs CTPYKTypa). XHUMHUECKHE CBOHCTBa OEJKOB.
buonornueckue QyHKIMM OEIKOB.

®depmeHTbI — OHoIornUeckue katanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, CyOcTpaTHas
cneunpuuHocTs. Kopepmentsl. Butamunsl. OTianunst GepMeHTOB OT HEOPraHUYECKUX KaTalu3aTOpOB.

VYrieBoasl: MOHOCaXapuabl (TIIFOK03a, pud03a U Je30Kcupru003a), 1ucaxapu/ibl (caxaposa, JaKkTo3a)
U HonMcaxapuipl (Kpaxmal, IIMKOreH, LeUI0103a). buonornyeckue pyHKIMM yrieBo10B.

Jlununel: TpuraMuepuabl, ¢ocdomunuael, crepounbl. I'mapodunbHO-THIPO(OOHBIE CBOMCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB M JUIUAOB KaK HMCTOYHHKOB
SHEPrUH.

HykneunoBeie xucnorel: JJHK um PHK. Hykneotuasl — MOHOMEpHl HYKJIEHHOBBIX KHUCIHOT.
Crpoenue u ¢pynkiuu JHK. Crpoenne u ¢dyaknun PHK. Buast PHK. AT®: crpoenue u pyHKINU.

[Mutonorust — Hayka o kietke. KierouHas Teopusi — mpuMep B3aUMOJCHCTBUS UIeH U (PAKTOB B
Hay4YHOM MO3HAHUU. MeTObl N3Y4UEHUSI KIETKHU.

Krnerka kak menocTHas >kuBas cucrema. OOImume NpU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
MemOpaHa, monekyisl JIHK kak reneTnueckuii anmnapart, cucTeMa CHHTe3a Oenka.

Tunel  KJIETOK:  JyKapuoTHYeckass W mHpokapuornudeckas. OCOOEHHOCTH  CTpOEHHS
npokapuoTudyeckoi kietkd. Kierounas crenka Oaktepuil. CTpoeHue HYKapuOTHUYECKOM KIIETKH.
OCHOBHBIE OTJINYHS PACTUTENILHOM, )KUBOTHON U IPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAasi CTEHKAa, TIJIMKOKAIMKC, HX (QYHKIHH.
[TnasmaTtuueckas memOpana, e€ cBoiictBa U pynkuuu. [{utonnazma u e€ opranouasl. OgHOMEMOpaHHbIE
opranouasl kietku: OIIC, ammapat ['onbmxku, sm3ocombl. [loayaBTOHOMHbBIE OpPraHOWBI KIIETKH:
MUTOXOHJIPUH, TIIACTUbI. [Iponcxoxkaenne MUTOXOHApUI W muiactua. Buael mnactua. HememOpanubie
OpPraHoMJIbl KIJIETKU: PHUOOCOMBI, KJIETOYHBIH LIEHTP, IEHTPUOJU, PECHUYKH, KTYTUKH. QDYyHKIHH
OpPraHouJ0B KJIETKU. BritoueHus.

SAnpo — perynsartopHbslii 1eHTp kierku. CTpoeHue sjpa: spepHas 000JI0dYKa, Kapuoriasma,
XPOMATHUH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcOpT BENIECTB B KIIETKE.

JdemoHcTpanum:

[TopTtpetsi: A. JleBenryk, P. I'yk, T. lllanu, M. llneiinen, P. Bupxos, [x. Yorcon, ®. Kpuk, M.
VYunkunce, P. ®panxnun, K. M. bap.

Huarpammsl: «PacnipeneneHne XMMHUECKMX 3JIEMEHTOB B HEXHBOW mpupoze», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLIE».

Tabmuuel u cxembl: «llepuoanueckas Tabiaua XUMUYECKUX JIEMEHTOB», «CTpPOEHHE MOJIEKYJIbI
Bozb, «buocuntes Oenka», «CTpoeHue Moiiekynbl Oenka», «CtpoeHue ¢epmeHTtay, «HykiaenHoBble
kuciotel. JHK», «Ctpoenue monekynbl AT®», «CTpoeHue 3yKapuoTH4ecKoM KieTkn», «CTpoeHue
KUBOTHOU KJIETKW», «CTpOeHHEe pacTUTENbHOM KIeTKH», «CTpOEHHE HNPOKAPUOTUYECKON KIETKNY,
«CTpoeHue spa KIETKW», «YTIEeBOAbDY, «JIMmuasD).

O6opynoBaHue: CBETOBOI MHKPOCKOM, 000pyAOBaHUE JJIsl IPOBEAECHUS HAOII0AeHUH, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KHBOTHBIX U OaKTEPUANIbHBIX KIETOK.

JlabGopaTopHble U MpaKTHYeCKHe PadOThI:

JlaGopaTopHasi pabora Ne 1. «/M3yueHue KaTaJIMTUYECKOH aKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMMJIa3bl WK KaTaJla3bl)y.

JlabopartopHas pabota Ne 2. «M3ydeHne cTpoeHUs! KIETOK PaCTeHHI, KUBOTHBIX U OaKTepuil moj
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIpENapaTax ¥ X OMUCAHUEY.

Tema 4. ’KusHeaesTeJIbHOCTb KJIETKH.

OOMeH BemlecTB, WJIM MeTaboiau3M. AcCCUMUISAIMS (MJIACTHUYECKUH OOMEH) M JAMCCUMMIISLIUS
(oHepreTuueckuii 0OMeH) — JIB€ CTOPOHBI €IMHOro Ipoiecca Merabonan3ma. Posb 3aKOHOB COXpaHEHHs
BEIIECTB U SHEPTHH B IOHUMAaHUH MeTaboIu3Ma.

Tunel oOMeHa BellecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponbs ¢pepMeHTOB B 0OMEHE BellecTB U
IIPEBPALLEHUN SHEPTHH B KIIETKE.

®otocunTe3. CeToBas U TeMHOBasl Qa3bl porocuHre3a. Peakuun gorocunreza. DPp¢HEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3a ISl XKU3HU Ha 3emie. BausHue ycnoBuil cpeapl Ha (OTOCUHTES U
CIOCOOBI MTOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYpPHBIX PaCTEHUI.

XeMocuHTe3. XeMOCUHTE3UpYoIIKe OakTepun. 3Ha4YeHUE XEMOCHHTE3a /ISl )KU3HU Ha 3eMuie.

OHepreTuueckuii oOMeH B KkieTke. PaciiemieHue BeIIECTB, BbIIEJIEHHE U AKKyMYJIHPOBaHUE
SHEpPruM B KIETKE. DTambl SHepreTuueckoro oomena. I'mukonus. bpoxkenue u ero Bunsl. Kucnoponnoe
OKHCIIEHHEe, WM KieTouyHoe pAbixanue. OxucioutensHoe (ochopunupoBanue. IPPeKTHBHOCTD
SHEPreTUYECKOoro ooMeHa.

Peakuuu matpuuHoro cunrtesza. ['eHernueckas mHpopmanus u JJHK. Peanuzanus reHetndyeckomn
uH(popMaIuu B KieTke. | 'eHeTndeckuii Koa u ero cBoictea. TpaHckpunmus — MaTpudHblid cuHTes PHK.
Tpancmsanus — OuocuHTe3 Oenka. DTtambl TpaHchsauu. KomupoBanue aMHHOKUCIOT. Ponb pubocoMm B
OnocuHTe3€e OenKa.

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcrtopust otkpsiTust BupycoB (/. W. MBaHoBckwuii).
Oco0eHHOCTH CTPOCHHUS U KU3HEHHOT0 LIMKJIa BUpYcoB. bakrepuodaru. bone3nu pacreHuii, >)kUBOTHBIX U
4eNoBeKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmynoaeduuuta yenoseka (BUY) — Bo3doyautens CIIN/da.
OOpaTHasi TpaHCKpUINLIMS, peBepraza U uHTerpasa. l[IpodunakTuka pacrnpocTpaHEHUsT BHUPYCHBIX
3a0o0JeBaHui.



JdeMoHcTpanuu:

ITopTpetsi: H. K. Kosbuios, [I. . UBanoBckuii, K. A. Tumupszes.

Tabmuuel u cxembl: «Tunel nutaHus», «Metabomuzm», «MHUTOXOHAPUA», «IHEPreTUYECKUI
obMeny, «Xmopormiacty, «®otocunre3y», «Crpoenune JIHK», «CtpoeHrne u GyHKIIMOHUPOBAHKUE I'eHAY,
«Cunte3 Oenka», «['eHeTHUeckuii koa», «Bupycel», «bakrepuodaru», «CTpoeHUE U KU3HEHHBIN ITUKII
Bupyca CIIN1a, 6axtepuodaray», «Pemmmkanus JTHK».

O6opynoBanue: moaenu-anmumkanuu «Yapoenue JIHK u tpanckpunuus», «buocuHres Oemnkay,
«CTpoeHune KIeTkn», Mmozieb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHHMe M HHAUBHUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslit UK, UM KU3HEHHBINA MUKJ KiaeTku. MHTepdaza u mutos. [Iporecchl, mpoTekarommue
B uHTepdase. Permmkamnus — peakius marpuaHoro cuate3a JJHK. Ctpoenune xpomocom. XpoMOCOMHBII
Ha0op — KapuoTHUIl. JIUTIIIOUTHBIN U TalJIOUIHBIA XpOMOCOMHBIE HAO0OPBL. XpomaTuasl. Llutomorndyeckue
OCHOBBI Pa3MHOKEHHUS U UHJIUBUIYAIIBHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenne knerku — muto3. Cragum muto3a. [Ipomeccel, mpoucxoasimMe Ha pPa3HbIX CTAIUSAX
MHTO3a. BUOJOrMYeCKUii CMBICII MUTO3A.

[Iporpammupyemasi ruOeb KISTKH — aroITo3.

@dopmbl  pa3MHOKEHHUSI OPraHU3MOB: Oecrmojioe W ToJoBoe. Buubl 0ecronioro pa3MHOXKEHHUS:
JICNICHWEe HAJIBOE, I[IOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHHWE, BEreTaTUBHOE
pasmMHoOxeHue. ICKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYEHUE JJIS1 CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTINYUS OT OECIOJIOrO.

Meiios. Ctaguu merosa. [Iporeccsl, mporcXoadIme Ha cTaausx Meio3a. [loBegenrne XxpoMocoM B
meiio3e. Kpoccunrosep. buonornueckuii cMbIci M 3Ha4Y€HUE Mei03a.

['amerorene3 — mpoiecc OOpa3OBaHUS TOJOBBIX KIETOK Yy JKMBOTHBIX. IloNMOBBIE >Kee3bl:
CEMEHHUKH U sndHUKU. OOpa3oBaHuE U Pa3BUTHUE MOJOBBIX KIETOK — FaMeT (CIepMaTO30u/, STHIIEKIIeTKA)
— cmepmatoreHe3 u oBoreHe3. (COOEHHOCTH CTPOCHHS SHIIEKIETOK W CIIEPMAaTO30HIOB.
OmnonorBopenue. Ilaprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHanIbHOE pa3BuUTHE (IMOpHOreHe3). ITarbl
AMOpPUOHATIFHOTO Ppa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTPYJSAIUs, OpPraHOTreHE3.
[ToctomMOpuoHanpHOE  pa3BUTHE. TUNBI  MOCTAMOPHMOHATBHOTO  Pa3BUTHSA: TPSAMOE, HENpsMoe
(MmumHOUYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIECHHBIC
YpOJACTBa.

Poct u pa3Butme pacreHuil. OHTOT€HE3 IBETKOBOIO PACTEHHUS: CTPOECHHUE CEMEHH, CTaIuu
pa3BUTHA.

JdeMoHcTpanuu:

Tabmuuel u cxembl: «POpMbl Pa3sMHOKEHUS OPraHU3MOB», «JIBOIfHOE OIJIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3sMHOXKEHHME pacTeHUi», «JleneHue KieTku OakTepHii»,
«CTpoeHue moaoBBIX KIETOK», «CTpoeHue xpoMocoMbl», «Knerounslid mukiy, «Penmukanusa JTHK»,
«Muto3s», «Melo3», «Ilpsamoe u HenpsaMoe pazBuTue», «l'amerorenes y MIEKONUTAIOUX U YEIOBEKAY,
«OCHOBHBIE CTaIMM OHTOT'€HE3a».

OGopynoBaHue:  MHUKPOCKON,  MHUKponpenapaTtbl  «CHepMaro3oujbl  MIIEKOMHUTAIOLIET0Y,
«Sineknerka miekonurawliero», «KapuokuHes B KJIETKaX KOpEIIKa JIyKa», MarHWTHas MOJEJb-
anmkanus «Jlenenne kietkn», moaenb JIHK, Moaens MeTadazHol XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYeCKHe PadoThI:

JlabopartopHas pabota Ne 3. «HabmroneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax».

JlabopaTopHass pabora Ne 4. «M3yueHue CTpPOCHHUS TIONOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».



Tema 6. HaciiencTBEeHHOCTH U K3MEHYUBOCTH OPraHU3MOB.

[Tpenmet u 3amauyu reHetuku. McTopus pa3BuUTHS TeHETUKH. Poib HUTOIOTUU U SMOPUONOTHH B
CTaHOBJICHMM TE€HETHKU. BKIaa poccHiiCKUX M 3apyOexHBIX y4EHBIX B Pa3BUTUE T'€HETUKH. MeToIbl
TeHeTUKH  (THOPUAOJIOTUYECKHM, I[MTOI€HETHYECKU, MOIEKYISIpHO-TeHeTu4Yeckuii). (OCHOBHBIC
reHeTHYecKre NoHsATUs. ['eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMax CKpelluBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS IMPU3HAKOB, ycCTaHOBIeHHble [. Mennenem. MoHoruGpumHoe
CKpelIuBaHue. 3aKoH eIMHO-00pa3usi THOPUIOB MEepBOro MokoJjeHus. [IpaBuno JOMHUHHpPOBAHUS. 3aKOH
paciieryieHust mpu3HakoB. ['unoreza uncTorsl raMet. [1ojIHOE 1 HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpenpBaHue. 3aKOH HE3aBHCUMOTO HaclieZOBaHUs Mpu3HaKoB. [{uToreneTnyeckue
OCHOBBI  JTUTHOPUIHOTO  CKpelMBaHUWsA.  AHamu3uWpylomee  ckpemmBaHue.  Vcmomb3oBaHue
AHAJIM3UPYIOIIETO CKPEIUBAHUS JJISI ONIPEICIICHUS TEeHOTHUITA OCOOH.

CuerieHHOe HacienoBaHue Mpu3HakoB. Pabora T. Moprana mo CIENJIEHHOMY HacJeIOBaHHUIO
reHoB. HapyiieHue clienyienus rTeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMOCOMHasi TEOpHUS HACIEACTBEHHOCTH. [ e HEeTHUECKUE KapThl.

'enetnka mnosa. XpoOMOCOMHOE OmpenaeseHue Imoja. AyTOCOMbI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIE U reTeporaMeTHble Opraiu3mbl. HacnenoBanue npru3HakoB, CUEIIEHHBIX C ITOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleACTBEHHas. Ponb cpensl B
HEHACJIEICTBEHH O1 M3MEHUYHUBOCTH. XapaKTepuCTHKA MOAU(UKAITMOHHON M3MEHYUBOCTH.
BapuanuonHslii psng u BapuanMoHHas kpuBas. Hopma peaknmm npusHaka. KoiaumdecTBeHHbBIE H
KauyeCTBEHHbIE MPU3HAKH U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHOM U3MEHUYHUBOCTH.

Hacnencresennas, My reHOTUIIHYECKAsA, N3MEHYNBOCTE. KOMOMHAaTHBHAA N3MEHYHUBOCTL. Melo3 U
MOJIOBOM TpoIlecC — OCHOBA KOMOWHATHMBHOH HM3MEHYMBOCTH. MyTallMOHHAsS HW3MEHYUBOCTD.
Knaccudukanus wMyrtanuii: TEHHbIE, XPOMOCOMHBIC, T€HOMHBbIEC. YacroTa M TPUYMHBI MYTaIlHM.
MyTtareHHbie (akTOpbl. 3aKOH TOMOJOTHYECKHX pPSIOB B HAcleACTBEeHHONH wu3menunBoctd H. .
Basunoga.

BresgepHas HacienCTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka denoBeka. Kapumotun dyenoBeka. (OCHOBHBIE METOAbl TIE€HETUKM  YEJIOBEKa:
TeHEaJIOTHYECKUi, OJM3HEIOBBIN, ITUTOTSHETHYECKUN, OMOXUMUYECKUMA, MOJICKYJSIPH O-TE€HETUYECKUM.
CoBpeMeHHOE OIpeNeIeHNe TeHOTUIA: MOJHOTEHOMHOE CEKBEHHMPOBAHHUE, T'€HOTHUIHUPOBAHHUE, B TOM
yucie ¢ momonipio [TI[P-anann3a. HacneacTBenHbie 3a001eBaHus Y€IOBEKa: TeHHbIE 00JI€3HU, OOJIE3HH C
HACJIEICTBEHHOW IMPEIPaCIOIOKEHHOCThIO, XpOMOCOMHBIE Oosie3HH. CoMaThYecKnue M TeHEPaTHBHBIC
MyTanui. CTBONOBBIE KJIETKH. [IpHHIIUIIBI 310pOBOr0 0o0pa3a *KU3HHU, TUATHOCTUKHU, TPOPHIAKTHKUA U
JICUCHHs TeHEeTHUeCKUX OoJie3Hel. MennuKo-TeHeTUUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIIMHCKOM
T€HETHKHU B MIPEIOTBPALICHUH U JICYEHUU TeHETHYECKUX 3a00JIeBaHU YeJIOBEKa.

JdeMoHcTpanuu:

[Moptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UetBepuxon, H. B. Tumodees -Pecorckuid,
H. U. BaBuios.

Tabmuuel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LUTOTeHEeTHYecKas OCHOBa», «3aKOH
pacuielieHuss M €ro IUTOr€HETUYecKas OCHOBa», «3aKOH YHCTOTHI ramer», «Jlurubpunnoe
CKpenmBanuey, «L{luTosornyeckue OCHOBBI JUTMOPUIHOTO CKpelMBaHusy, «Meio3», «B3anMmoaelicteue
aJyIeNbHBIX T€HOB», «['eHeTudyeckue KapThl pacTeHHH, JKUBOTHBIX M 4eloBeKa», «['eHeTuka moman,
«3aKOHOMEPHOCTH HAaCJEA0BaHUA, CLEIJIEHHOro ¢ MojoMm», «KapuoTumel yernoBeka W >KUBOTHBIXY,
«Bunpl u3menunBocTH», «MonudukanronHas HW3MEHUYHBOCTHY», «HaciemoBanue pesyc-hakTopay,
«I"eneTrka rpynn Kposu», « MyTallMOHHAsi ©3BMEHYUBOCTbBY.

O6opynoBanue:  Moaenu-amiumkanuu  «MoHoruOpuaHoe  ckpemuBaHuey»,  «HemomHoe
JOMHHUpOBaHHE», «JluruOpumnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON H

Mukponpenapat «JIpozoduna» (Hopma, mytanuu GOpMbl KPbUIBEB U OKPACKU Tema), repdapuii «I opox
TOCEBHOM».



JlaGopaTopHble 1 MpakTHYecKHe PadoThI:

JlabopatopHasi pabotra Ne 5. «M3yueHue pe3ylIbTaTOB MOHOTHOPHIHOTO U AUTHOPUIHOTO
CKpEIIUBaHUs Y Ap0o30(UiIbl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopaTopHass pabora Ne 6. «M3ydyeHne MOAM(PUKAIMOHHON M3MEHUHUBOCTH, IIOCTPOCHHE
BapHAIIMOHHOTO Psiia U BapUAILIMOHHOW KPUBOM».

JlabGopaTopHas pabora Ne 7. « AHanu3 MyTaruil y Apo30(uiibl Ha TOTOBBIX MUKpOITperapaTax.

[TpakTrueckas pabota Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIIOBHBIX YETIOBEKAY.

Tema 7. Cesiekunst opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka U Mpolecc. 3apokaeHue celieKuuu u noMmectukanus. Yuenue H. . BaBusnosa
0 IMEHTpax TMPOUCXOXKIEHUS W MHOrooOpaswsi KyJIbTYpHBIX pacTeHui. LIeHTpbl TpPOMCXOXKIECHUS
JIOMaITHUX KUBOTHBIX. COPT, MOpOJa, IITAMM.

CoBpeMeHHBIE METO/IbI CEJIEKIIMA. MacCOBBIN U WHIUBUAYAJIbHBIA OTOOPHI B CENIEKIIMH PACTCHUN H
KHUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpPOACTBEHHOE CKpeIlMBaHME — WHOpUAMHI. YucTas JTHHHSL.
CkpemrBaHue YUCThIX JUHUHK. ['ereposuc, wim rubpuaHas cuia. HepoacTBeHHoe cKpemmMBaHuE —
ayropuaunr. OtnanénHas ruOpunuszanus U e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 W IOJy4YeHue
MOJIMIUIOUI0B. [JJOCTHIKEHHS CEEKIIMU PACTEHU, ) KUBOTHBIX U MUKPOOPTraHU3M OB.

buorexHomorus kKak ~oTpacib MPOM3BOACTBA. [ €HHAasT HHXXEHEpPHs. Tambl  CO3JAHUA
pexombunanTHoi JIHK u Tpancrenneix opranuzmoB. Knetounas mHxeHepus. KieTouHble KynbTypBbl.
MuKpoKIIOHaJIBHOE Pa3MHOKEHHE pacTeHui. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CENTbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJOTHYECKHEe M dTHYeckue mpobiembl. MO — reHetuyecku
MO (UIIUPOBAHHBIE OPraHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. N. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuuer U cxembl: kapra «LleHTpBI TPOMCXOKIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX PACTEHHI,
«[Topompl TOMaIIHUX KUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHui», «OtnanéHHas TUOpUIU3ALNY,
«Pabotel akamemuka M. ®. HsanoBa», «llomummougusy, «OO0LEKTH OHOTeXHOIOrHM», «KieTouHnie
KYJbTYpbl U KIOHHpOBaHUE», «KOHCTpyHpOBaHME U TEPEHOC I'EHOB, XPOMOCOM).

O6opynoBaHue: MyJSDKU TUIOOB U KOPHEIIONOB JUKUX (JOPM U KYJIBTYPHBIX COPTOB PAcTEHHUH,
repbapuii «CesbCKOX035IIICTBEHHBIE PAaCTECHUSI».

JlabopaTopHble U NpaKTHYeCKHe PA0OThI:

Okckypcust «OCHOBHBIE METOIBI W JOCTHDKCHHS CEJICKIIMM PACTeHHWH U JKMBOTHBIX (Ha
CEJICKIITMOHHYIO CTAHIIMIO, INIEMEHHYIO ()epMY, COPTOUCHIBITATEIbHBIN YYaCTOK, B TENIMYHOE XO3SIICTBO,
71a00pPaTOPUIO arpOYHUBEPCUTETA UM HAYUYHOI'O LIEHTPA)».

11 KUIIACC

Tema 1. IBoIIONMOHHAS OHOJIOTHS.

IIpennocbulkKu BO3HUKHOBEHMS DBOJIIOLMOHHOM TEOPHUH. DBOJIIOLMOHHAs TEOpPUS U €€ MECTO B
Ouonoruu. BiausiHue 3BOIIOIMOHHON TEOpHH Ha pa3BUTHE OMOJIOIMU U IPYTHX HayK.

Cuzerenscrsa »Bojrouuu. [lameoHToNOrHuYecKue: MOCIEN0BATENbHOCTh IOSABICHUS BHJIIOB B
MAJICOHTOJIOTMUECKON JICTOMMCH, TIepexoaHble popMbl. bruoreorpaduueckue: cxoncTBo U pazauuue dpayH
1 (JI0p MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W  PA3IM4yusl SMOpPHOHOB pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIPHO-aHATOMUYECKNE: TOMOJIOTUUHBIE, AHAJIOTUYHBIEC, PYAMMEHTapHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHYECKHE:  CXOJACTBO  MEXaHM3MOB  HACIEJCTBEHHOCTH U OCHOBHBIX
MeTa0OoJIMYECKUX MyTeH y BCEX OpraHu3MOB.

OpomonunoHHasg Teopuss Y. Jlapeuna. Ilpennoceuiku BO3HMKHOBEHUS JapBUHM3MA. JIBHKylue
CWJIBI 3BOJIIOLIMM BHUJOB 1O JlapBuHY (M30BITOYHOE pa3MHOKEHHE IMPH OrPAaHUYCHHOCTH PECypCOB,
HeonpenenéHHas U3MEHUYUBOCTb, 00ph0a 3a CyIIEeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunternueckas Teopus somonuu (CTI) u e€ ocCHOBHBIE MTOJIOKEHUS.



Muxkpossomonus. [Tomynsanus kak eAMHUIA BUA U 3BOJIIOLHH.

JBuwxynme cuibl  (QakTopsl) SBOJIONMU BUAOB B mpupoae. MyTalMOHHBIA Tpolecc u
KOMOMHATHBHAs U3MEHYUBOCTD. [lomysiioHHbIe BONHEI U Apeiid reHoB. M3omauus u Murpamnusi.

EcTecTBeHHBI 0TOOp — HAMpaBIsIFOIIUK (aKTOp BOMOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TprcrocoOICHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOJIIONMH. [IpUMeEpbl MPHCIIOCOOJICHHHA Y
opranu3mMoB. ApoMop(h03bl U UANO-a AN TAI[IH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE POpMBI BUA000pa30BaHuUs: Teorpaduaeckoe,
9KOJIOTMYECKOE.

MakposBomoniusg. @DopMmbl  3BoSIOLMU:  (QUIETHYECKas, JMBEPreHTHas, KOHBEpPIreHTHasd,
napajuienbHas. HeoOpaTUMOCTh 3BOJTIOLINH.

IIpoucxoxaeHne OT HeCHeUMaau3upOBaHHBIX MpeAakoB. [Iporpeccupyromas crnenuain3anus.
AJnanTuBHas paauanus.

JdemoHcTpanum:

[Toptpetsl: K. JIunneii, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Mromep, A. H. CeBepros.

Tabmuubl u cxembl: «Pa3BuTHe OpraHmdyeckoro Mupa Ha 3emiiey», «3apoJIbIIIM IMO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl O0pbObl 3a cyuiecTtBoBaHHe», «EcTecTBeHHBI 0TOOPY,
«MHoroobpasue coproB  pacTteHuil», «MHorooOpasue moOpoJ  KUBOTHBIX»,  «llomymsiuuny,
«MyTanMoHHass M3MEHUYHBOCTBHY, «Apomopdoss», «Mmuoamantamuu», «OOmas aereHepanus,
«ABmxymme cunbl sBomouuny», «Kapra-cxema mapuipyta mytemectBusi Y. Jlapsuna», «bopnba 3a
cyuiectBoBanue», «lIpucrnocobmeHHOCT,  OpraHu3moBy», «leorpaduueckoe BHI000pa30BAHHEY,
«DKOIOTUYECKOE BUI000PA30OBAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMHU OKPACKH, HA0Op IIIO0B U CEMSH,
koiekius «IIpuMepbl 3alUTHBIX TPHUCIIOCOOICHUH y KUBOTHBIX», MOZelb «OCHOBHBIC HANpaBlIEHUS
IBOIIOIIUNY, 00BEMHAs Moeb « CTpOEHUE TOJIOBHOTO MO3Ta TTO3BOH OUHBIX).

buoreorpaguueckas kapra Mupa, KoJiaekius «DopMbl COXpPaHHOCTH HCKOMAEMBIX >KUBOTHBIX U
pacteHui», Mozgenb anmumkanusa «llepekpéct xpomocom», BlaxHbele mpenapaTtel «Pa3Butue
HacekoMoroy, «Pa3Butue nArymkun», Mukpomnpenapat «/posodunay» (Hopma, MyTanuu GopMbl KpbUIHEB
Y OKPACKH Tela).

JlabopaTopHble U NpaKTHYeCKHe PA0OThI:

JlabopartopHas pa6ora Ne 1. «CpaBHeHuUE BHI0B 110 MOP(OJIOTHUECKOMY KPUTEPHIO.

JlaboparopHas padora Ne 2. «OnucaHue npUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOIO
XapakTepar.

Tema 2. Bo3HMKHOBEeHHE ¥ pa3BUTHeE KU3HM HaA 3emuie.

JloHay4yHble IPEACTABICHUS O 3apOKACHNHN KU3HU. HaydHble rUIIOTE3bl BOSHUKHOBEHUS JKM3HU Ha
3emuie: abuoreHes U maHcnepmusi. XuMu4ueckas BOIONUA. AOHOTeHHBI CUHTE3 OPraHMYECKUX BEIIECTB
13 HEOPraHMYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON 3BoMonnK. HadaneHble sTamnsl
ouonornyeckoii sBomonuu. [unoresa PHK-mupa. dopmupoBanue MeMOpaHHBIX CTPYKTYp |
BO3HMKHOBEHUE NpPOTOKJETKU. [lepBble kieTkH W ux 3Bomouus. POpMUPOBAHHE OCHOBHBIX TIPYII
KUBBIX OPraHHU3MOB.

Pa3Butue xu3Hu Ha 3emie mo spaM u nepuonam. Karapxeil. Apxeiickas U mpoTepo3oicKas pbl.
[Taneo3oiickass 2pa u €€ mepuoAbl: KEeMOPUNCKHIA, OpPHOBUKCKUN, CHIypUHCKUH, JIEBOHCKUU,
KaMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIM, FOPCKUI, MEJIOBOM.

Kaiino3zolickast apa u €€ nepuobl: najaeor eHOBbIM, HEOT€HOBBIM, AHTPOIOT€HOBBIM.

XapakTepucTuka KJIMMaTa W TeOoJOrHYeckux ImpoueccoB. (OCHOBHBIE 3Tambl  3BOJOLHU
pPacTUTENHHOI'O0 U KUBOTHOIO MHpa. ApoMopdo3bl y pacTeHUi U KUBOTHBIX. [losBieHue, pacuser u
BBIMHUPAHUE TPYIIIT KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro Mupa Kak OTpa)keHue 3BoJoluu. OCHOBHbIE CHCTEMAaTUYECKUE IPYIIIIbI
OpPraHU3MOB.

OBoironus 4enoBeka. AHTPOMOJIOTUsl Kak Hayka. Pa3BUTHe NMpEACTaBICHUN O MPOMCXOXKIACHUH
yernoBeka. Meronbl u3yueHus aHTponoreHesa. CXOACTBa M Pa3IUyuMs 4YEJIOBEKA U JKUBOTHBIX.
CucremaTtuueckoe MoJIOKEHUE YeTIOBEKA.

JBmxynme cuibl (dakTopsl) aHTpororenesa. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
or6op. O6IIecTBEHHBII 00pa3 KU3HU, H3TOTOBJIICHUE OPYIUI TPyAa, MBIIIICHUE, PEUb.

OCHOBHBIE CTaAMM W BETBM 3BOJIIOLIMM YEJIOBEKA: aBCTpajionuTeku, YernoBek ymenslil, YemoBek
npsamoxoasnmii, YemoBek HeaHaeptanbckuii, YenoBek pa3yMHbIil. Haxoakum HMCKOmaeMbIX OCTaTKOB,
BpeMs CyIIECTBOBaHUs, 00JaCTh pacpPOCTPaHEHUS, 00HEM rOJTOBHOT'0 MO3Ta, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckue packl. OcHOBHBIE OOJbIIME pachl: eBponeougHas (eBpasuiickas), Herpo-
aBCTpaJIOuHas (3xBaTOopHanbHa), MOHTOJIOWTHAs (a3maTcko-aMepuKaHCKasi). YepTol
MIPUCIIOCOOJIEHHOCTH TpEICTaBUTEeH YENOBEYECKMX pac K YCIOBHSM CYLIECTBOBaHHA. EnnHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapBus.

Tabmuue!l u cxembl: «Bo3HukHoBeHHEe CONHEUHOW cUCTEMbl», «Pa3BUTHE OPraHHYECKOro MUpPay,
«PacturenbHas kinetka», «KuoTHas kierkay, «[Ipokapuoruueckas kierka», «CoBpeMeHHas cucrema
OpraHu4eckoro mMupa», «CpaBHEHHE aHATOMHUYECKUX YEpPT CTPOEHUS YEJOBEKa M UYEJIO0BEKOOOpA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJCOHTONOTHYECKMX HAaXOJOK MPEIKOB COBPEMEHHOTO YEIIOBEKay,
«JlpeBHeitue nmoan», «JIpesuue moan», «IlepBbie COBpeMEHHbIE JIION», «UeT0BEUEeCKUE Pach.

Ob6opynoBanue: mynsku «I[Ipoucxoxnenune denoBekay (OFOCTBI aBCTPATIONUTEKA, MUTEKAHTPOIIA,
HeaH/AepTaliblla, KPOMAaHBOHIIA), CIIENKU MM U300pakeHUsT KAMEHHBIX OPYAHi MepBOOBITHOTO YeIOBEKa
(kaMHU-YOIIIEepBl, pyOusa, ckpedia), TeoxpoHoIorndeckas Tabnuia, Komiekuus « PopMbl COXPAaHHOCTH
HCKONAE€MbIX KUBOTHBIX U paCTEHUI.

JlabopaTopHble U NpaKTHYeCKHEe PA0OThI:

[Ipaktuueckass pab6ora No 1. «V3ydeHWe HCKOMAEMBIX OCTATKOB pPACTECHHUH M JKUBOTHBIX B
KOJIJIEKITUSX).

DKCKypcusi «DBOJIIOIMS OpPraHMYeckoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeIYECKUN My3ei).

Tema 3. OpranusmMsl 1 OKpYKal0Las cpeaa.

OKonorus Kak Hayka. 3aJaud W pas3feibl dKOJOrMH. MeToabl IKOJIOTMYECKHUX HCCIEAOBAHUM.
DKOJIOrMYecK0e MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/yIIIHAS, TIOYBEHHAS, BHYTPHOPraHU3MEHHAsL.

Oxonmornueckne  (axropel. Kmaccudukanuss 3Kojgormdeckux — (GaxTopoB:  abuoTHUECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. [leificTBue sKoIornueckux (GakTopoB Ha OPraHU3MBI.

AbGuoTtnueckne (GakTopbl: CBET, TeMIepaTypa, BIaKHOCTh. DotomepuonusMm. I[IpucrnocobneHus
OpPraHu3MOB K JeHCTBUIO aOHOTHYECKUX (PaKTOpoB. bronornueckre puTMBlL.

buotnueckue ¢dakropel. Buibl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPCHIIUS, XHUIIHHYECTBO,
cumbuo3z u ero Qopmbl. Ilapasutusm, Koomepamusi, MyTyalu3M, KOMMEHCAIH3M (KBapTHUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEHUTpaiau3M. 3HaueHHE OMOTHYECKMX B3aMMOJCHCTBHHA IS
CYIIECTBOBAHHSI OPTaHU3MOB B IMPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU NonyJisiuud. OCHOBHBIE MOKa3aTeNlyd MOMYJALHUHA: YUCICHHOCTb,
MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPUPOCT, MUTpalus. JIMHaMUKa YMCIEHHOCTH MOMYJSUUUA U e€
perynauus.

JdemoHcTpanum:

[Toptpetsi: A. 'ym6oabar, K. @. Pynbe, 3. I'ekkens.



Tabmuuel u cxemsl: kapra «IIpuponnsie 30HbI 3emin», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Dotonepuoausm», «l[lonmynsamum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIUU HH(Y30puu-
Typenskm», «[lumessie enm».

JlabopaTopHble U MpaKTHYeCKHe PadOThI:

JlaGopaTopHass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTEHUW M3 Pa3HBIX MECT
OOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuueckast pabota Ne 2. «ITogcuét MIOTHOCTH MOMYJISIIUNA Pa3HbIX BUIOB PACTEHUI.

Tema 4. CoobmecTBa ¥ 3K0JI0THYECKHE CHCTEMBI.

Coo0bmiectBO opraHu3mMoB — OuoineHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (numesas). Bunsi-nomuHanTsl. CBS3HM B OHMOLIEHO3E.

Okonoruueckue cuctembl (9kocuctemsbl). [lonstme 00 dSkocuctemMe U OHOreoleHO3E.
OyHKIHNOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMbI: MPOAYLEHTHl, KOHCYMEHTBHI, peAyleHThl. Kpyrosopot
BEIIECTB U INOTOK PHEPruM B 3KocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU 3KOocH cTeMbl. [luiieBbie
nenu ¥ cetd. OCHOBHBIE MOKA3aTeNN SKOCUCTEMbI: OHMoMacca, MPOAYKLHUA. DKOJIOIMUECKUEe MUPAMUIbI:
IIPOAYKIHH, YHCIEHHOCTH, OoMacchl. CBONCTBA 3KOCUCTEM: YCTOWUUBOCTD, CAMOPETYJISALMs, pa3BUTHE.
Cyxkueccus.

IIpupogHble  3KOCHCTEMBI. OKOCHUCTEMBI 03€p M pEK. OKOCHUCTEMa XBOMHOTO  WIM
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpONOTeHHBIE  DKOCHCTEMBI.  ATPOIKOCHUCTEMBL.  YpOOIKocHUCTeMbl. buomormdeckoe u
XO3sIICTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpa3ue kak ¢akrop ycToiiumBocTH dKocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3HooOpasus Ha 3emMiie.

VYuenne B. U. Bepuanckoro o Ouocdepe. I'panuipl, coctaB U cTpykTypa Oomocdepsl. Kupoe
BemiectBOo U ero ¢yHkmuu. OcobeHHOocTH Ouocdepbl Kak TIo0ambHOW 3KOcHcTeMbl. JlMHaMHuecKoe
paBHOBecue U o0paTHas CBA3b B Onocdepe.

KpyroBopoTs! BemiecTB U OMOreoXMMHUUYECKHE LUKIIBI 3JIeMEHTOB (Yriiepoja, a30Ta). 30HaJIbHOCTh
o6unochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenmoreuecTBO B Omocdepe 3emyd. AHTpONOTeHHbIE H3MEHEHUS B Oumocdepe. ['mobanbHBIC
HKOJIOTHYECKHUE MPOOTIEMBI.

CocyuiectBoBaHMe NpUpoabl M dYesnoBedecTBa. CoxpaHeHue OuopasHooOpasuss KaK OCHOBa
ycTouuBocTd Ouocgepbl. OcHOBa palMOHAJILHOIO YIPABJICHHUS MNPUPOAHBIMU peECypcaMu M HUX
ucrnojb3oBaHue. JlocTuxkeHus: OMOJIOrUU U OXpaHa IPUPObI.

JdeMoHcTpanuu:

IToprpersr: A. [Ix. Tencim, B. H. Cykaués, B. 1. BepHanckuid.

Tabmuuel u cxembl: «llumeBsle nenu», «buoneHo3: cocraB M CTpyKTypa», «llpuponHsie
cooOmectBay, «llenn nurtanus», «Okonoruueckas nupamuiaa», «buocdepa u yenoek», «IKocucTeMa
LIIMPOKOJIMCTBEHHOI O Jiecay, «IDKOCHUCTeMa XBOWHOro Jjecay, «buoueHo3 BomoéMma», «ArpoLeHO3»,
«ITpuMepHble aHTPOMOIreHHbIE BO3JACUCTBUS Ha NpUPOAY», «BaxHellline HCTOYHUKHU 3arpsi3HEHUS
BO3/[yXa U TPYHTOBBIX BoA», «[louBa — BaxkHeiimasi cocraBistonas ouocdepor», «PakTopbl Aerpananuu
nouB», «IlapHukoBbii 3dexT», «DakTOopsl pPaTUOAKTHBHOrO 3arps3HeHuss Ouochepb», «OOmas
CTpykTypa Omocdepsi», «PacmpocTpaHeHue xu3Hu B Omocdepe», «O30HOBBI JKpaH OuOChEpHI»,
«Kpyrosopot yriepozna B 6uochepe», «Kpyropopor a3ora B mpupoze».

O6opynoBanue: Mojaenb-anmiuukanus «Tunumunele OuomeHO3b», repbapuii  «PacTurenbHbIC
cooOmrecTBay, Koekuuu «buoneHo3», «Bpenutenn BakKHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYJIBTYP»,
repbapuu U KOJUIEKIUU PACTEHMH M >KUBOTHBIX, MPUHAJIEKAIINE K PAa3HBIM JKOJIOTHYECKUM TpYIIaM
onHoro Buaa, Kpacnas xuura Poccuiickoit ®@eneparuu, n300pa’keHusl OXpaHsAEMbIX BHIOB PAaCTEHUN U
YKUBOTHBIX.



ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 BUOJIOTUM HA BA3OBOM
YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yabTaTaM OCBOSHUS 00y4YaroIMMUCS
MIPOrpamMm CpeaHero ooIIero oopazoBaHus: JNYHOCTHBIM, METATIPEAMETHBIM U MIPEIMETHBIM.

JJUYHOCTHBIE PE3YJIBTATHI

B cTpykType NTMUYHOCTHBIX PE3yJbTATOB OCBOCHHS Mpeamera «buonorus» BBIACIECHBI CIEAYIONINE
COCTaBJIIONINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCUMCKOW TPaKTAHCKON MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPENCIICHUI0, HATMYUE MOTUBAIIUNA K O0y4EHUIO0 OMOJIOTHH,
LIEJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JMYHOCTH HAa OCHOBE KIIFOYEBBIX IICHHOCTEU H
HUCTOPUYECKUX TPATULIUNA Pa3BUTHSI OMOJIOTHUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00Y4aroUXcs
PYKOBOJICTBOBATbCSI B CBOEW JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTAaHOBKAMH, IPUCYILIUMH
cucTeMe OMOJIOTMYECKOro o0pa3oBaHUs, HAJUYHE HSKOJIOTMYECKOr0 IPaBOCO3HAHMS, CIOCOOHOCTU
CTaBUTb LIEJU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» nocturaroTcs B €AMHCTBE Y4eOHOU U
BOCITUTATENbHON JAEATEIBHOCTH B COOTBETCTBUU C TPAJULHMOHHBIMA POCCUMCKHUMHU COLUOKYJIBTYPHBIMU,
HUCTOPUYECKMMH W JIyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPHHATHIMH B OOIIECTBE MpPaBWIAMH H
HOpPMaMH TIOBEICHHS W CIIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHHUS W CaMOpPa3BUTHS,
pa3BUTUS BHYTPEHHEW NO3UIUHM JMUYHOCTH, NATPUOTHU3MA, YBAXXEHUA K 3aKOHY W MPABOIMOPSIKY,
YEIIOBEKY TPyJa U CTapiieMy IOKOJICHHIO, B3AUMHOT'0 YBOKECHHUSI, 0EPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY
HAcleAUl0 M TpaJAulUsM MHOTOHAIMOHAILHOrO Hapoaa Poccuiickoir @enepanuu, HOpUPoOJEe U
OKpYyXarollen cpese.

JInaHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4deOHOro mpeameTa «bHONOTHS» MODKHBI OTpaKaTh
TOTOBHOCTh M CITIOCOOHOCTh 00YYarOIIMXCS PYKOBOJICTBOBATHCS C(DOPMUPOBAHHON BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHCTEMOM  IICHHOCTHBIX  OPHEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX  yOeXICHUH,
COOTBETCTBYIOIIMUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITa W ONbITa JACATEILHOCTH B MPOIECCE peai3allid OCHOBHBIX HAINpPaBICHUW BOCHUTATEIbHOU
JIESITCIIbHOCTH, B TOM YHCJIC B YaCTH.:

1) rpaIaHCKOro BOCIIUTAHMSA:

Cc(OPMUPOBAHHOCTh T'PAKIAHCKOW IMO3UIIMU OOYYAOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 00IIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPAB U 0053aHHOCTEN, yBa)KEHUE 3aKOHA U MPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOU TBOPYECKOM JAEATEIBHOCTU MPHU CO3JaHUN YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U [M03HABATEIBHBIX 3314, BHIITOJHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO MO3HMIIMIO MO OTHOILICHUIO K SIBICHHUSM COBPEMEHHOMH
JKM3HHU U O0OBICHITE €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHMBHOTO B3aMMOCHCTBUS
JOJIEH C pa3HBIMH YOSKICHHUIMH, KYJIbTYPHBIMHU IIEHHOCTSIMH M COLIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOJHEHHUS yU4eOHBIX, ITO3HABATEIbHBIX
MU UCCIEAOBATEIbCKUX 3ajJlad, YBAXKUTEJIBHOIO OTHOIICHHS K MHEHHUIO OMNIMOHEHTOB MPH OOCYKICHUH
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJICPIKAHMS;

TOTOBHOCTh K TYMaHUTapPHON Y BOJOHTEPCKOMN A€ TENbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIUTAHMS

chOpPMHUPOBAHHOCTh POCCHIICKON TPaXKTAHCKON MIEHTUYHOCTH, TATPUOTHU3MA, YBAXKCHHS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH nepes PoauHoN, TOpIOCTH 3a CBOM Kpall, CBO0 PoavHy, CBOM A3BIK U
KyJbTYpY, IPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEIUI0 M TaMITHUKAM MPUPOAbI, JOCTHXKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYE;



CIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBIEHHE M pa3BUTHE OUOIOTHH,
MOHUMAaHUS 3HAa4YeHHs] OMOJIOTUU B TIO3HAHUM 3aKOHOB MPUPOABI, B JKU3HHU YEIOBEKA U COBPEMEHHOTO
o0IIeCTBA;

uzeliHas yoexIEHHOCTh, TOTOBHOCTh K CIYXEeHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €ro
cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUUCKOr0 HapoAa;

chOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOWYHUBOTO Oy IYIIETO;

OTBETCTBEHHOE OTHOUIIEHHWE K CBOUM POAMTENSIM, CO3/IaHMI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATHS LUEHHOCTEN CEMEHHON )KU3HU B COOTBETCTBUM C TPaJIULUAMH HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETHMYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas OSCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOIrO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHUE SMOLIMOHAIILHOT O BO3EHCTBUS KUBOU TPUPOJIBI U €€ IIEHHOCTH;

TFOTOBHOCTb K CaMOBBIPAXEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE IPOSBIATh KayecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GOPMHUPOBAHUS KYJILTYPHI 310POBbA M IMOLMOHAJIBLHOIO
Os1aronosy4yusi:

MOHMMaHHWE W peanu3alus 3J0poBOro u Oe3omacHoro oOpasza XU3HU (3I0pOBOE MHTaHUE,
COOJIIO/IEHNE TUTHEHWYECKUX IMPaBWI U HOpPM, cOATaHCUPOBAHHBIM PEKUM 3aHATHH M OTABIXA,
perymnsipHast ¢uznueckas aKTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIECHHUS K
COOCTBEHHOMY (PU3MYECKOMY U NCUXHUYECKOMY 3/10POBBIO;

MOHMMAaHWE IIEHHOCTH MPAaBUJI WHIUBHUIYAIHHOTO W KOJUIEKTHBHOTO O€30MacHOrO TMOBEICHUS B
CUTYaIHsIX, YTPOXKAIOIINX 3I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHME MOCIIEACTBUN U HETIPUATHSI BPEIHBIX MPUBBIYEK (YITOTPEOJICHHS aIKOT 0151, HAPKOTHKOB,
KypeHus);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYAOI00uE;

FOTOBHOCTh K AaKTUBHOW JAESATEIBHOCTH TEXHOJOTUYECKOM U COLMAILHOW HAIpPaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATh U CAMOCTOSITEJIbHO BBIMOIHATH TAKYIO I€ATEeIbHOCTD;

UHTEpPEC K pa3Nu4yHbiM cdepam mnpodeccruoHaTbHOM eSITeNbHOCTH, YMEHHE COBEpPINATH
OCO3HAaHHBIN BBIOOP OyIy1Ie Mpodeccuu U pean30BbIBaTh COOCTBEHHBIE KU3H EHHBIE IJIAHBI;

TOTOBHOCTh ¥ CHOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BAHUIO HA MPOTSIKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMSI:

HKOJIOTHYECKH I€1ecCO00pa3Hoe OTHOUICHHE K MPUPOJe KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIlleCTBOBaHMUS,

MOBBIIICHUE YPOBHS IKOJIOTUYECKOIM KYJIbTYphI: MPUOOPETEHUE OMbITA TUIAHUPOBAHUS MTOCTYIKOB U
OIIEHKHU WX BO3MOKHBIX MTOCIEICTBUAM JJIs1 OKPYXKAIOLIEH CPEbI;

0CO3HAHUE TI00aTBHOI0 XapakTepa SKOJIOTHYECKUX MPOOIeM U MyTel UX PeIICHUs;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOPETaEMBbIC NMPU WU3YYECHUW OWOJIOTMHM 3HAHUS U YMEHHUS TPHU
pelieHnr TpoOJIeM, CBSI3aHHBIX C PalMOHAJIBHBIM MPUPOIOIOIB30BAHUEM (COOIOCHNE TPaBUII
MOBEICHUSI B TMPUPOJIC, HAMPaABICHHBIX HAa COXPAaHEHHE PABHOBECHsS] B JKOCHCTEMaX, OXpaHy BHJIOB,
IKOocHCTeM, Orochepsr);

aKTUBHOE HEMPUITHE ACUCTBUH, MPUHOCAIIUX BPEI OKPYKAIOUIEH MPUPOAHOW Cpene, YMEHHE
MPOrHO3UPOBATh HEOJIATONPHUSATHBIE JKOJOTMYECKHE TOCICACTBUS MPEANPUHUMAEMBIX JACUCTBUH H
Mpe0TBpaliaTh UX;



HAJIMYUE Pa3BUTOrO SKOJOTUYECKOT'O MBIIICHHS, YKOJIOTUYECKON KYIbTYPbI, OIMbITA 1eATeIbHOCTH
DKOJIOTUYECKOW  HAMpaBICHHOCTH, yMEHHS  PYKOBOACTBOBATbCS MMHU B  IO3HABATENLHOW,
KOMMYHHUKATUBHOM U COIIMAJbHOM MPaKTHKE, TOTOBHOCTH K YYacCTHIO B MPAKTUYECKOW NEATEeIHbHOCTU
HKOJIOTUYECKON HAMIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA THAJIOre KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MUDE;

COBEPIICHCTBOBAHMUE SI3bIKOBOM M YUTATEILCKON KYJIbTYPhl KaK CPEICTBA B3aMMOACHCTBUS MEKIY
JFOJIbMH Y TIO3HAHUS MHpa;

MOHUMaHuEe crenupuku OWOJIOTMM KaK HayKd, OCO3HaHusS e€ poau B  (OPMHPOBAHUHU
paIMOHAEHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU IEIOCTHOTO IMPEICTABICHUS 00 OKPYXKAIOMIeM MHUPE
KaK O €JMHCTBE MPUPOIBI, YEIIOBEKa U O0IIECTBA, B TIO3HAHUU MIPHPOIHBIX 3aKOHOMEPHOCTEH 1 pelICHUN
po0JIeM COXpaHEHUs! TPUPOIHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHU ISl COBPEMEHHOW ITMBUIIM3AINK: O0ECIIEUSHHS] HOBOTO
YPOBHSL Pa3BUTUS MEIUIIMHBI, CO3JaHHE IEPCIEKTHUBHBIX OWOTEXHOJOIHH, CIOCOOHBIX pEIIaTh
pecypcHbBIe TTPOOJIEMBI Pa3BUTHSI YENIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 TI00ATBHBIX SKOJIOTHYECKUX
mpobiieM U obecreyeHHs] Mepexofa K YCTOWYMBOMY pa3BUTHIO, PAIlOHAILHOMY HCIIOIH30BAHHUIO
MPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHHU OHOJNOTMYECKMX 3HAHMM B IENAX TOBBIIMICHUS OOIIei
KYJIBTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAJILHOW I'PaMOTHOCTH
oOyuarommxcs, GopMUpyeMoi pu U3y4eHUH OUOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH
UCIIOJIb30BaTh TOJIydaeMbIe 3HAHHS JUIS aHajiu3a M OOBSICHCHUS SIBJICHHHA OKPYXAIOMIETO MHpa H
MPOMCXOMSIINX B HEM HM3MEHCHHH, YMEHHUE JIeJiaTh OOOCHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCS JJAHHBIX C I[ETBI0 TIOJYUYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIOJBh30BAaTh OMOJOTMYECKHE 3HAHUWS IS PEIIeHHs poljeM B
peaNbHBIX )KU3HCHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAyYHOW JCSITEIbHOCTH, TOTOBHOCTh OCYINECTBISATH TMPOCKTHYIO U
HCCJICZIOBATEIHCKYIO ICITEIbHOCTh HHIAMBUIYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOPAa30BAHHMIO M CaMOOOpPa30BaHUIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHU 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yIbTaThl OCBOCHHS Y4eOHOTro npeaMera «bruosorusy BKIIOYAIOT: 3HAYHMbIE
it (OPMHPOBAHMSI  MHUPOBO33PEHUS  OOYYAOMIMXCA  MEKIUMCHHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOIIIeHayYHbIE MOHATHUS, OTPAKAIOIIME IETOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEU(UKY METOJIOB
MO3HAHU, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, dHEPrHs, SIBICHHE, MPOIECC, CUCTEMA,
Hay4HbId (DAKT, TPHUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBAHHE, HAOIIOJICHHE,
W3MEpeHue, OHKCIEPUMEHT M JIPyTHX), YHHUBEpcalibHble ydeOHble JeHCTBUS (ITO3HABATEJIbHBIE,
KOMMYHHUKATHBHBIE, PEryJIITUBHBIC), OOecrednuBarIme GopMupoBanue (PyHKIIMOHAILHON TPaMOTHOCTH
U COIMATBHONH KOMIETEHIIMH OO0YyYaloUIMXCsi, CIIOCOOHOCTh OOYYaIOIMXCS HMCIOIh30BAaTh OCBOCHHBIC
MEXIUCIHUIIIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHUBEpPCaJIbHBIE ydeOHBIC JEHCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MPAKTHKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IMPOTPAaMMBI CPEIHEro 00IIero oOpa3oBaHUs JIOKHBI
OTpaXkaTh:

OBiaseHue yHMBepPCATbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH J1€ICTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeCTBUS:



CaMOCTOSITENILHO ()OPMYIMPOBATH M AKTYyaJIU3UPOBATh IPOOIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEGHUM 3HAHMM NPUEMBI JOIMYECKOro MBIIUIEHHs (AaHAJIU3a, CHHTE3a,
CpaBHEHHMs, Kiaccudukanuu, o000IEeH ), PACKPBIBATh CMBIC] OMOJIOTHYECKUX MOHATUH (BBIAEIATH MX
XapaKTepHbIE IPU3HAKH, yCTAaHABIMUBATH CBA3H C APYTMMHU HOHSATHIMH);

OIIpENeNIATh LM ACATEIbHOCTH, 3a/1aBas MapamMeTpbl U KPUTEPUU UX JTOCTH)KEHHUS, COOTHOCHTb
pe3yJIbTaThl ACSITEILHOCTU C IOCTaBICHHBIMU LIEJISAMU;

UCIOJIb30BaTh OMOJIOrNYECKUE MMOHATHU S Il O0BsICHEHHs (PaKTOB U SIBJICHUH KUBOI IPUPOABL;

CTPOUTH JIOTMYECKHE pacCyX AeHHs] (MHAYKTUBHbBIC, NEIYKTUBHBIE, 10 aHAJOTWH), BBIABIATH
3aKOHOMEPHOCTH U TMPOTHBOPEYUS B PpACCMaTPUBAEMBIX SIBJICHUSAX, (OPMYIMPOBATH BHIBOABI H
3aKJIIOYEHUS;

IPUMEHSTh CXEMHO-MOJENbHBIE CpEACTBa JJISi MpPEACTAaBIEHHUS CYyIIECTBEHHBIX CBA3eH U
OTHOIICHWH B H3y4aeMbIX OHMOJOrMYECKMX OOBEKTaX, a TakKe MPOTHBOPEYHI pa3HOro pona,
BBISIBIICHHBIX B Pa3JIMYHBIX WH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTheiBaTh IJIaH pEHICHHs MPOOJEeMbl ¢ Y4YETOM aHalIM3a HMMEIONIUXCS MaTepUalTbHBIX MU
HeMaTepUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM, OL[EHUBAThH
PHMCKH MOCIEACTBUN AESITEIbHOCTH;

KOOPJMHHMPOBATh W  BBIIOJHATH PabOTy B  YCIOBUSX pEAIbHOI'0, BHUPTYalIbHOTO H
KOMOMHHPOBAHHOT'O B3aUM O/ CTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIEHUE IIPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEI0BATENbCKHE TEHCTBHS:

BJIAJCTh HABBIKAMU Yy4eOHO-HMCCIIEAOBATEILCKOM W MPOEKTHOM JeATEeIbHOCTH, HaBBIKAMHU
paspernieHus npoodieM, CioCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/IOB pelleHHs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3IMYHbIX METOJI0B ITO3HAHMUS;

UCMOJb30BaTh pPA3IUYHbIE BUIBl JEATEIBHOCTH 10 TOJYYEHHUI0O HOBOTO 3HAHUS, €ro
MHTEpIpeTalny, Tpeodpa3oBaHnI0 U MPUMEHEHNUIO B YyU€OHBIX CUTYyallUsiX, B TOM YHCJIE MPHU CO3AAHHUU
y4eOHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMHUpoBaTh HAy4YHBIH TUI MBIIUIEHUS, BIAJAE€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSIMU U METOAAMH;

CTaBUTh U (pOpMyIHpoBaTH COOCTBEHHBIE 3314l B 00Pa30BaTEIHHON NEATEIbHOCTH U KU3HEHHBIX
CUTYallUsX;

BBISBJIATH NPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyalM3UpOBATh 3a/ady, BBIABUIAaTh TMIOTE3Yy €€
pellieHus, HaXOAUTb apryMEeHThl JUIsl JO0Ka3aTelbCTBA CBOUX YTBEPXKACHUH, 3a/laBaTh MapaMeTpbl U
KPUTEPUU pELIEHUS;

aHAJIM3MPOBATh IOJYyYEHHBIE B XOJ€ PEUICHUs 3aJaud pe3ysibTaTbl, KPUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBMSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

OCYILECTBIIATh LIEJICHAIPABICHHBIH IOMCK IEpeHOoca CPEACTB M CHOCOOOB JEHWCTBUSA B
podeCCHOHANILHYIO Cpeny;

YMETh MIEPEHOCUTD 3HAHU B [T03HABATEIbHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBbIE WJIEH, IpelaraTb OPUIMHAIbHBIE MOAXOABI U PELIeHUs, CTABUTh IPOOIEMbI U
3aJ1a4yu, JOMyCKaloIIle aJbTepHATUBHBIEC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpPHEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX MH(OpManuu (TEKCTe y4eOHOro mocodusi, Hay4dHO-
MOMYJISIPHON JTUTEpaType, OMOJOrMUECKUX CIIOBApsAX U CIPAaBOUYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHanu3upoBaTh MH(GOPMALMIO pa3IMYHBIX BHUJIOB M (OPM MpeacTaBiICHUS, KPUTHUECKH
OLIEHUBATh €€ TOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;



(bopMyIHPOBATH 3aMIPOCH] U MPUMEHATH pa3IMYHbIE METOABI IPU TIOMCKE U OTOOpE OMOIOrUYECKOM
uHpopMaIuu, He0OXOTUMOM JJIs BHITOHEHUS y4eOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  KCIOJB30BaHHUS ~ MHGOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTH,
COBEpIICHCTBOBAThH KYJIbTYyPY aKTHBHOTO M CIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAaJbHYIO (OpMY IMpeAcTaBiICHUS OMOJIOTHYSCKOM MH(OpPMALHH
(cxembl, rpaduKu, AMArPaMMBbl, TaOIULIbI, PUCYHKU U APYTOE);

MCII0JIb30BaTh HAYYHBIN SI3BIK B KaUYECTBE CPEICTBA MpU padoTe ¢ OMosornueckord uHQopmaiumei:
MPUMEHATh XUMUYECKre, GU3NYecKue U MaTeMaTH4YecKre 3HaKu U CUMBOJIbI, (hopMyIibl, abOpeBuarypy,
HOMEHKJIATypy, UCIOJIb30BaTh U MPeo0pa30oBhIBATH 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISITHOCTH;

BJIaJIETh HAaBBIKAMM pACO3HABaHUS M 3aIlUThl WHGMOpManuu, MHPOPMAIIMOHHON Oe30macHOCTH
JIMYHOCTH.

OsJageHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JIEHCTBUSIMH ¢

1) o61enne:

OCYIIECTBIISATH KOMMYHHUKAIIMM BO BCeX c(epax XHU3HH, aKTMBHO y4acTBOBATh B JHAJIOTE WIIH
JUCKYCCUU IO CYILECTBY 00CyXxaaeMoll TeMmbl (YMEHHE 3aJaBaThb BOIIPOCHI, BBICKA3bIBaTh CY)KIEHUS
OTHOCHUTENIFHO BBIITOJHEHHS MpeJIaraeMoil 3a/1a4M, yYUTHIBaTh HHTEPECHl M COTJIACOBAHHOCTh TTO3HMIIUI
APYTUX YYaCTHUKOB JUAJIOTA WITH JHCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelcTBAa OOIIEHUS, MOHMMATh 3HAYCHHE COLUAJBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYyallMid, yMETb CMAT4YaTh KOH(IUKTHI U BECTH
MIEPETOBOPHL;

BJIQJIETh PA3UYHBIMU CIIOCO0aMH OOIEHUS M B3aUMOJCHCTBHUS, MOHMMATh HAMEPEHUS APYTUX
JIOJIEH, TPOSBIIATh YBAKUTEILHOE OTHOIIEHUE K COOCCEHUKY U B KOPPEKTHOH (hopMe (popMyIMpoBaTh
CBOU BO3PaKECHUS;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPECTB.

2) cOBMeCTHAs 1eSITeJIbHOCThD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAJIbHON pabOoThl IPHU pelIeHUN
Oouonornueckoi  mpobiemMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb IPUMEHEHHUS TPYHIOBBIX  (GOpM
B3aMMOJICHCTBUS NIPH pEICHUN yueOHOU 3a1auH;

BbIOMpAaTh TEMaTUKy W METOJIbl COBMECTHBIX JEHCTBHI ¢ y4yéToM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)K0ro 4JIeHa KOJJIEKTHBA;

NPUHUMATH IeJIH COBMECTHOH JEATeIbHOCTH, OPraHU30BbIBATH M KOOPIAMHUPOBATH ACHCTBUS O €€
JTOCTHKEHHIO: COCTABIAITh IUIAH JEHCTBHH, pPACHpeAensaTb pOJIM C Y4YETOM MHEHHH YYaCTHHKOB,
00CYyXJ1aTh pe3yJIbTaThl COBMECTHOM pPaOOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJIOTO yYaCTHMKAa KOMAaHIBI B OOHIMHA pe3ynbTaT MO
pa3pabOTaHHbBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IPOEKTHI, OLEHUBATh HUIEH C MO3ULIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATErMYECKOe IMOBEACHHE B PA3IUYHBIX CUTYalHsIX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIBHBIMH PEryJIiTUBHBIMH JAeiiCTBUSIMH:

1) camoopranu3anusi:

UCIOJb30BaTh OMOJOTUYECKHE 3HAHUS IS BBIIBICHHUS MPOOJEM M UX PEIICHHS B )KHU3HCHHBIX U
Y4eOHBIX CUTyalHsIX;

BbIOMpaTh HAa OCHOBE OWOJIOTMYECKMX 3HAHUM LIE€JeBble M CMBICIOBBIE YCTAHOBKM B CBOUX
JNEUCTBUAX M TMOCTYIKAaX [0 OTHOIIEHUIO K JKUBOW MPUPOJE, CBOEMY 3JI0POBBIO U 3I0POBbHIO
OKpY’KaloIluX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENbHYIO ACSTENbHOCTD, BBISBIATH MPOOIEMbI, CTABUTh U
dbopmynupoBaTh COOCTBEHHBIE 3aJa4H B 00pa30BaTEIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



CaMOCTOSITENIbHO COCTaBIISITh IJIAH pEIHICHUS MPOOJeMbl € Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYallMsIM;

pacuupsITh paMK1 Y4eOHOT O IIpeMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHHIA;

JeNaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO IIMPOKON 3PYIUIIMU B Pa3HBIX 00JIaCTAX 3HAHUH,
MTOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIa/IETh HAaBbIKAMHU I103HABATEIbHON peQIEKCMM KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUH U
MBICJIUTENBHBIX TPOIECCOB, MX pe3yJbTaTOB M OCHOBAHWH, HCIOJIb30BaTh NPUEMBI peIIEKCHU IS
OLIEHKU CUTYallll, BBIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIIEHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTHUBBI X aPT'YMEHTHI IPYTHX [P aHAJIU3€E PE3yJIbTaTOB AESTEIbHOCTH;

3) npuHsiTHE cedsT M APYTrUX:

MPUHUMATH ce0s, TOHUMAas CBOM HEJOCTATKU U JTOCTOUHCTBA;

MPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX MPU aHAJIU3€E PE3YJIbTaTOB JAESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYIUX HA OMIMOKH;

pa3BUBATh CHOCOOHOCTH MOHMMATh MUP C MO3UILIUU APYTOro YeIOBeKa.

MNPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonmoruu Ha 0a30BOM YpOBHE
BKIIIOUAIOT crienuduueckue ans ydyeOHoro mpeameTa «buonorus» HaydHbIE 3HAHHS, YMEHUS U CIIOCOOBI
JNEHCTBUU TI0 OCBOCHHUIO, WHTEpPHPETAllMd W TpeoOpa3OBaHUIO 3HAHUH, BHUABI JACSITCIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHS M TMPUMEHEHUIO 3HAHWW B PA3MYHBIX y4EOHBIX CHTYyalMsX, a TaKkKe B
peanbHBIX KU3HEHHBIX CHUTYAIUsX, CBA3aHHBIX ¢ Owonorueid. B mporpamme mpeaMeTHbIE pe3ybTaThl
MIPEJICTABJICHBI 10 TOJIaM 00 yUYCHUS.

[IpenmeTHBIE pE3yIbTaTHl OCBOEHMsI yueOHoro mnpeamera «buomorus» ¢ 10 kKnacce ROIKHBI
OTpa’kaTh:

chOpPMHPOBAHHOCTh 3HAHUN O MECTE M POJIU OMOJIOTHH B CUCTEME HAYYHOI' O 3HAHMS €CTECTBEHHBIX
HayK, B (OpPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KAPTUHBI MHpAa U HAYYHOTO
MHUPOBO33pEHUSI, O BKJIAJI€ POCCHUUCKUX M 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHUH,
(yHKIIMOHAJIBHOM rPaMOTHOCTH YEJIOBEKA JJIsI PELISHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpBIBaTh COJEpKaHHE OMOJOTHYECKUX TEPMHUHOB M TOHSTHHA: >KW3HB, KIIETKA,
opranusM, meTabonm3M (0OMEH BEHIECTB W MPEBPAIICHHE HHEPruu), TOMEocTa3 (CaMOpEeryJIsIus),
YPOBHEBAsl OpraHM3alusi *UBBIX CHCTEM, CaMOBOCHpPOU3BEIEHHE (PENpOAYKIMS), HACIEICTBEHHOCTb,
M3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE M3J1araTh OMOJIOTHYECKHe TEOPHH (KJIETOYHAs, XpOMOCOMHAs, MyTal[MOHHAs, IEHTpalbHas
JIorMa MOJICKYJIIpHO# Ouosoruu), 3akonbl (I'. Menaens, T. Moprana, H. . BaBunoBa) u y4yenus (o
LIEHTpaX MHOrooOpa3usi M MPOUCXOXKICHUS KyJbTypHBIX pacteHuii H. M. BaBuioa), omnpenensTs
IPaHMIIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BJIAJCTh METOJAMHU HAyYHOT'O MMO3HAHUS B OMOJIOTWU: HAOJIOEHWE W OMHCAHUE JKUBBIX
CHCTEM, TIPOIIECCOB W SIBJICHWH, OpraHu3alis W TPOBEACHHE OWOJOTHYECKOTO HKCIIEPUMEHTA,
BBIJIBIDKEHUE THUIOTE3bI, BBIABJICHHE 3aBUCUMOCTH MEXK]y HCCICIYEMbIMU BEIUYMHAMHU, OOBSICHCHHE
MOJIYYCHHBIX PE3YyJIbTATOB, MCIOJb30BAHHBIX HAYYHBIX TMOHSITHH, TECOPHH W 3aKOHOB, YMEHHUE JeiaTh
BBIBOJIbI HA OCHOBAHUH TIOJy4EHHBIX PE3yJIbTaTOB;



YMEHHME BBIICNATH CYLIECTBEHHBIE IPU3HAKUM BUPYCOB, KIETOK IPOKAPUOT M DYKApHUOT,
OZTHOKJICTOYHBIX M MHOTOKJETOUHBIX OPraHM3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BELIECTB U
NpeBpallleHUs SHEprud B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M SHEPreTM4eckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, ME03a, OIJIOA0TBOPEHUS, PA3MHOXKEHHS, UHIUBUYAJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOrEHE3);

YMEHHME IPUMEHSATh M1OJydEHHbIE 3HAHUS ISl O0BSICHEHUS! OMOJIOTMYECKUX MTPOLECCOB U SIBJICHUH,
JUI TIPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEJIHEBHOM JKHU3HM C 1LI€NbI0 oOecredeHus: 0e30MmacHOCTH
CBOEr0 3/I0POBbSI M 370POBbSI OKPYKAIOLIUX JIOJIeH, COOJIIOJEHUS HOPM TI'PaMOTHOIO TOBEICHHS B
OKpYXalolllel MPUPOJHON cpelne, TMOHUMAaHWE HEOOXOAMMOCTH HCIOJB30BaHUS  JOCTIKCHHM
COBpEMEHHON OMOJIOTHH U OMOTEXHOIOTHH JUIs PallMOHAIBHOTO TPUPOIONOIb30BaAHUS;

YMEHHE pellaTh 3JIEMEHTapHble TeHETUYEeCKHE 3aJauld Ha MOHO- M JUTHOpPHAHOE CKpeIlMBaHUE,
CLIETJICHHOE HACJIEOBaHHE, COCTABISTH CXEMbl MOHOTMOPHUIHOTO CKPEUIMBAHMSA IS IpeaCKa3aHUs
HACJIEZIOBaHUS IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHBIE U MPaKTHUYECKUE pabOThI, cOOMI0NATH MpaBHia IpH padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHME KpPUTUYECKH OLEHHWBATh W  HUHTEPIPETUPOBATh HMHPOpPMALUIO0  OHOJIOrMYECKOro
COZlepXKaHUsl, BKJIIOYAIOIIYIO I1CEBJIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX MCTOUYHUKOB (CpEACTBa MacCOBOM
uHGOPMaLlUU, HAyYHO-NIOMYJIApHbIE MaTepHalbl), STHYECKHE ACIEKThl COBPEMEHHBIX HCCIEIOBAHUN B
Ouonoruu, MeauIuHe, OMOTEXHOIOT UH;

YMEHHUE C03/1aBaTh COOCTBEHHbIC MUCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001as OMOIOrnuecKyro
MHGOPMALIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCII0JIb30BaTh NOHATUHHBIN annapat OMOJIOrHH.

[IpeameTtHble pe3ysbTaThl OCBOEHHs yueOHoro mnpeamera «buonorus» 6 11 kKnacce HOIKHBI
OTpa’KkaTh:

c(OpMUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAy4YHOM KapTMHBI MHpPa U Hay4dHOIO
MHUPOBO33pEHHs, O BKJIAJ€ POCCHUHCKUX U 3apyOeXHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYyHKIMOHAJIbHON TPAaMOTHOCTH YeJIOBEKa I pEelIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHME pPACKpbIBAaTh COJEp)KaHWE OMOJOTMYECKUX TEPMHHOB W MOHITHUH: BUJA, MOMYJSIIHNS,
reHo(OH, SBOMIONMS, ABWXKYLIME CHUJIBl ((aKTOPbI) 3BOJIOLUHU, MPUCIOCOOJIEHHOCTh OPraHHU3MOB,
BUJI000pa30BaHuE, IKOJIOTHYECKUE (DAKTOPBI, IKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEIyLIeHTHI, IIeTH
MUTAHUs, YKOJIOTHYECKast MMpamMuia, OnoreoreHnos, ouocdepa;

yYMEHME H3JlaraTb OMOJIOrHuYecKkue Teopuu (3BoJroluoHHass Teopus Y. JlapBuHa, CHMHTETHUYECKas
TEOpUsl HBOJIIOLIMHU), 3aKOHBl U 3aKOHOMEpPHOCTH (3apozsimieBoro cxoxcrtsa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBiieHui u myter sBomonuu A. H. CeBepuosa, yuenust o ouochepe B. M. Bepnanckoro),
OIpeNENsATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHME BJAJE€Th METOJAMU HAYYHOr'o MO3HAHUS B OMOJIOrMU: HAOJIIOJIEHUE U OMMCAaHUE >KMBBIX
CUCTEM, HpOLIECCOB U SIBJICHUIH, OpraHu3anuss W MPOBEJCHHE OUOJIOrHYECKOro SKCIEpPUMEHTa,
BBI/IBUKEHUE THUIIOTE3bl, BBIABIECHHE 3aBUCUMOCTH MEXIy HCCIEAyEeMbIMH BEIWYMHAMHU, OOBSICHEHHE
IIOJyYEHHBIX PE3YJIbTATOB, MCIOJB30BAHHBIX HAYYHBIX IOHATUH, TEOPUH U 3aKOHOB, YMEHUE J€JaTbh
BBIBOJIbl HA OCHOBAHUU MOJY4YEHHbBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIC IPHU3HAKK CTPOEHHMsS OHOJOrMYECKUX OOBEKTOB: BHUJIOB,
HOMYJISAIMHA, MPOJYLEHTOB, KOHCYMEHTOB, PEAYLICHTOB, OMOr€OI€HO30B M 3KOCHCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHI000pazoBaHuS,
MIPUCIIOCOOIEHHOCTH OPraHu3MOB, JACHCTBHUSI JKOJOTMYECKMX (PaKTOpOB Ha OpraHu3Mbl, IepeHoca
BEIIECTB M TOTOKAa DJHEPrUHM B HKOCHCTEMAX, AHTPOIMOICHHBIX H3MEHEHHH B HKOCHUCTEMaX CBOEH
MECTHOCTH, KpPyTOBOPOTA BEIIECTB U OMOre0XHMHUYECKUX LIUKIIOB B Onocdepe;

yYMEHHE IPUMEHSATh MMOJydeHHbIC 3HAHUS ISl O0BICHEHUS! OMOJIOTHYECKUX MPOLECCOB U SIBJICHUH,
JUIS TIPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOM >KHU3HH C IIeNbI0 olOecreueHus 0e30macHoCTH
CBOETO 3/I0pOBbSI M 3[I0POBbS OKPYXKAIOIIMX JIOJIEH, COONIOCHUS HOPM TPAaMOTHOTO MOBEICHHS B



OKpy’Kalollleil NpUpOJHONM  cpelne, TMOHUMAaHUE HEOOXOIMMOCTH HCIIOJIB30BAHUS  JOCTHKEHHM
COBpEMEHHON OMOJIOTHH IS PAlliOHATIHLHOT'O0 TPUPOIOOJIb30BAHNUS;

YMEHHE peliaTh dJeMEeHTapHble OMOJOTHYEeCKUe 3a7a4l, COCTABISTh CXEMbl IIEPEHOCA BEIIECTB U
SHEPruu B dKocucTeMax (1[eMu MUTaHus);

YMEHHE BBIMOIHSTH JJA0OpATOpPHBIE U MpaKTUYECKHue paboThl, cOOMOIATh MpaBuia Ipu padore ¢
y4eOHBIM U J1a00PAaTOPHBIM 00OPYIOBAHHUEM;

YMEHME KpPUTUYECKHM OLEHUBATh UM  HHTEPHPETHUPOBAaTh HHGPOPMALMI0  OHOJOrMYECKOro
cofiepXaHusl, BKJIIOYAIOIIYIO MCEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB (CpEACTBa MacCOBOM
uH(popMaIuy, Hay4yHO-TIOMYJIApHbIE MaTepualbl), paccMaTpuBaTh TIJI00AJIbHBIE SKOJIOTHMYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHUE CO37aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001Iasi OMOIOTHIECKYIO
MH(POPMALIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATUHHBIN anmapat OMOJIOrHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No | Hammenopane KoanuecrBo yacos JIEKTPOHHBIE
(uudpoBbie)
n/ | pasigesioB H TeM Bceer | KonTpoabn IIpakTH4eck
oOpa3zoBarejbHbIE
n NPOrpamMMsbI 0 ble padoThI ue padoThbl
pecypchl
BroNors KaK bubmoreka IJOK
HOJIOTHSI
vica 2 0.5 https://m.edsoo.ru/7f41c
" 292
JKuBnle cucTeMbl butmmorexa TIOK
1 https://m.edsoo.ru/7f41c
Y UX OpraHu3aIus
292
XuMHYEeCKUH bubmioreka [IOK
COCTaB H 8 1 https://m.edsoo.ru/7f41c
CTPOCHHE KIIETKU 292
KusnenesreabHO bubmmorexa TIOK
A 6 https://m.edsoo.ru/7f41c
CTb KJICTKH
292
P
a3MHo>Ke;me I/(I)e bubmmoreka [JOK
WHIUBUIyalbH
AHBEY 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE
292
OpraHU3MOB
HacnencreenHoct bubmorexa [JOK
b ¥ I3MEHYHUBOCTh 8 15 https://m.edsoo.ru/7f41c
OpraHU3MOB 292
OCGH:KH;HO bu6moreka [JOK
raHH3MOB.
p 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OMOTEXHOJIOT U =
bu6moreka [JOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 4

I[TPOTPAMME
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11 KJIACC

No HanmenoBanu | KosimyecTBo yacos DJIeKTPOHHbIE
" | epa3ienoBu (undpoBbie)
n/ Bcer | Koutpoabnsl | IlpakTuuecku
TeM oOpa3oBaTeJibHbIE
n 0 e padoTsI e padoThI
NporpaMMmel pecypcbl
5 . bubmoTeka [JOK
1 BOTIOLHONH 9 1 https://m.edsoo.ru/7f41cc
st OMOJIOTUST
74
B
OSHHIHOBCHH but6mmoreka [JOK
€ M pa3BUTHE
2 P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HH Ha
74
3emiie _
OpraHusmsl u bubmmoreka LIOK
3 OKpY>KaroIas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOuiecTBa 1 butimoreka [JOK
4 JKOJIOTUYECKUE 9 https://m.edsoo.ru/7f41cc
CHUCTEMBI 74
PesepBroe bub6mmoreka [JOK
BH
5 P 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 25
I[TPOTPAMME
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