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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl 1Mo OHOJIOTHU TEOPETHUYECKYIO OCHOBY JJISI ONpEAETICHUS TMOIXOJ0B K
(dbopMHpOBaHUIO cojepKaHUs ydueOHOro mpenMera «buonorus» cocTaBUiIU: KOHILENTYallbHbIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIeNieH, coep:KaHus, pe3ybTaToB OOyueHHs U TpeOOBaHUU K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOXEHUS 00 OOMMX IeNsaX M MNPUHIUINAX, XapaKTepHU3YIOIIUX
COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeqHero obmiero obpaszoBanus B Poccuiickoit dexepanmu, a Takxe
MOJIOKEHUA O crhenuduke OHOJOruM, €€ 3HAUYEHUU B MO3HAHUM JKUBOM NPUPOIBI U OOecreuyeHUun
CYLIECTBOBaHMS YeIOoBe4ecKOoro oomiectBa. COriacHO Ha3BaHHBIM IOJOXKEHHUSM, OINpPENEICHbl OCHOBHBIC
(GyHKIMH pOTpaMMBbl TI0 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma o 6uonoruu 1aéT MpeaCcTaBICHHUE O IENIX, 00 00IIel cTpaTeruu 00y4eHusl, BOCITUTAHUS
U pa3BUTUS OOydYaroIIMXCsl cpelcTBaMu ydeOHoro mnpeamera «buonorus», ompezenser o0s3aTelbHOE
IIPEIMETHOE COJIEPIKAHUE, €ro CTPYKTYpy, pPAclpeiciieHHuE IO pa3feslaM M TeMaM, PEKOMEHIYEMYIO
MIOCJIEZIOBATEIbHOCTh M3yUYEHUSI y4eOHOro maTepuana ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKH 00pa30BaTeIbHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUaIOIMUXCsl.

B nporpamme mo OHOJOTMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TPEJIMETHBIM pe3yibTaraM 0O0ydeHus B (POPMUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHON  JIEATEIbHOCTH/YYEOHbIX  JACWCTBUI  OOydaromuxcs IO OCBOEHHUIO  COZIEpXaHHs
OMO0JIOTHYECKOT0 00pa30BaHMU.

B nporpamme mno Ouomorun (10-11 kmaccel, 0a30BbIi YpOBEHb) peEANM30BAH MPUHIUI
MIPEEMCTBEHHOCTH B M3yYEHMH OMOJIOTHH, Oiiarojaps yeMy B HEeW IMpOCMAaTpHUBAETCS HAIPABICHHOCTh Ha
pa3BUTHE 3HAHUU, CBA3AHHBIX C (POPMHpPOBAHMEM €CTECTBEHHO-HAyYHOTO MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUs, MPEJICTaBICHUH O 37I0pOBOM 00pa3e >XKHU3HU H
OepeXHBIM OTHOLIEHMEM K OKpyXaromel npupoaHoit cpene. I[lostomy Hapsay ¢ H3ydeHHEM
00111€0MOIOTUYECKUX TEOPUH, a TaKKe 3HAHUH O CTPOCHMM KHMBBIX CHUCTEM Pa3HOTO PaHTra U CYLIHOCTH
OCHOBHBIX MPOTEKAIOIINX B HUX MIPOLIECCOB B IIpOrpaMMe Mo OMOJIOTHH y/I€JI€eHO BHUMaHUE UCIIOJIb30BaHUIO
MOJyYCHHbIX 3HAaHUW B TIOBCEAHEBHOM KHM3HM Ui pEIICHUs MNPUKIATHBIX 3a1ad, B TOM 4YHCIE:
Mpo(UIAKTUKY HACIEACTBEHHBIX 3a00JIeBaHMI ueJIOBEeKa, MEIHUKO-T€HETUYECKOTo KOHCYJIbTHPOBAHMUS,
00OCHOBaHHUSI HKOJIOTHUECKHU I1e7IeCO00pa3HOro MOBEACHUS B OKpY’Kalolled NpUpOAHOI cpene, aHaiIM3a
BJIUSTHUS XO3SMCTBEHHON JI€ATEIbHOCTH Y€JIOBEKa HA COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
VYcunenue BHUMaHMS K NPUKIAJHOW HANpaBIEHHOCTH ydeOHOro mpeamera «buojorus» MpoOIUKTOBAHO
HEOOXOUMOCTbIO 00ecreyeHus] YCJIOBUW JJisi pELIeHUs OHOW M3 aKTyalbHBIX 3a7ad IIKOJBHOTO
OMOJIOTHYECKOT0 00pa3oBaHUs, KOTOpas MpeanoyaraeT (popMHUpPOBaHUE y OOYYAIOLUIUXCS CIIOCOOHOCTH
aJIalTHPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpeaHero oouiero o0pa3oBaHHs 3aHUMaeT BakHOe MecTo. OHa obOecrieuyuBaeT
dhopmupoBaHHe Yy 00yUaIOIIUXCS MIPEACTABICHUN O HAYYHOU KapTHHE MHUPA, PACIIUPSIECT U 0000IIaeT 3HAHMS
0 JKUBOW mpupone, €€ OTIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allMd M 3BOJIIOLMH, CO3MAET
YCIIOBUSL JJIsi: TO3HAHUSA 3aKOHOB JKHMBOM MNpHUPOAbI, (popMHpOBaHUS (PYHKIMOHAIBHONM TI'PAaMOTHOCTH,
HaBBIKOB 3710pOBOT0 M 0€30MaCHOr0 00pasza *HU3HH, 3KOJIOIMYECKOT0 MBIIIICHUS, IEHHOCTHOI'O OTHOIIECHUS
K JKMBOUW IPUPOJIE U YEIIOBEKY.

Bonbiioe 3HayeHne OMOJIOTHS MMEET TakXKe JJISl PEeleHHs] BOCIUTATENIbHBIX M PAa3BUBAIOLINX 3a/au
cpemHero oOmero oOpa3oBaHHWsA, ComHaIM3aluu oOydarommxcs. W3ydenue Owonoruu oOecreunBaeT
ycinoBusa Juid (pOPMUPOBAHMUS HMHTEIJICKTYalbHbIX, KOMMYHHKAIIMOHHBIX W WH(OPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET MHTErpallud OMOJOIMYECKMX 3HAHUN C MPEICTaBICHUAMU U3
IpYyruX y4eOHbIX IMpeIMETOB, B YaCTHOCTH, (U3MKU, XUMUU U reorpaduu. Ha3BaHHbIE MOJ0XKEHUSA O
IperHa3HayeHun ydeOHoro mnpenMera «buonorus» cocTtaBuiaM OCHOBY JJIsi ONpPENENICHHs] MOJAXOJ0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAHUS, IPEJICTABICHHOIO B IPOrpaMMe 10 OHOJIOTHH.

Ot60p conepxkanusi yueOHOTO npeameTa «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C MO3UIIUANA
KyJIbTypOCOOOpPA3HOr0 IMO/AX0/a, B COOTBETCTBUU C KOTOPHIM OOydaromuecs: JAOJDKHBI OCBOUTH 3HAHUS U



yYMEHHsI, 3HAYUMbIE i1 (QOpPMHUpPOBaHUS OOIIEH KyJNbTypbl, ONPEACISIONNE aJCKBATHOE IOBEICHHUE
YeJIOBEKa B OKPY’KAIOIIECH MPUPOIHOMN cpejie, BOCTpeOOBAHHBIE B TOBCEAHEBHOM JKM3HU M MPAKTHYCCKOM
nestenbHOCTH. Oco00€ MECTO B TOM CHCTEME 3HAHMIA 3aHUMAIOT JIEMEHTHI COICPIKAHUS, KOTOPhIE CIYXKaT
OCHOBOM A7i1 (OpMHUpPOBAHUS MPEACTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAayYHOH KapTHHE MHUpa U
[IEHHOCTHBIX OPUEHTAIHIX THYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3AIUHA OMOJIOTHYECKOT0 00pa3oBaHusl.

CTpyKTypHpoBaHHE COJEp>KaHUSl yueOHOro MarepHalia B Mporpamme Mo OMOJIOTUU OCYIIECTBIIEHO C
y4éTOM TMPUOPUTETHOTO 3HAYCHHS] 3HAHWNA 00 OTIMYUTEIHHBIX OCOOEHHOCTAX >KHUBOM MPUPOIBI, O €&
YPOBHEBOM OpraHu3allid M HBOJIIOLMU. B COOTBETCTBHMM C 3TUM B CTPYKType ydeOHOro mpeaMera
«buonorus» BbIIENEHBI CIEAYIOIIUE CoAepkKaTeNbHble JTUHUHU: «buomorus kak Hayka. MeToJabl Hay4HOTO
no3HaHusm, «Kierka kak Guonornyeckas cucrema», «Opranusm kak 6uosoruueckas cucreMay, «Crucrema u
MHOT000pa3ue OPraHUYECKOTO MHUPa», «IBOJIONUS KUBOW MPUPOIBD», «IKOCUCTEMBI U TPHUCYIIUE UM
3aKOHOMEPHOCTH.

Lenp n3yuenus yuebHoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBJIAJIEHUE O0YUYAIOITUMUCS
3HAHUSIMU O CTPYKTYPHO-(DYHKITMOHAIBHOW OPTaHHM3aIlMU JKMBBIX CHCTEM Pa3HOTO paHra W NMPHOOpETeHHE
YMEHHI HCIONb30BaTh 3TU 3HAHMS JJIS1 TPAMOTHBIX JIEHCTBUH B OTHOLICHHH OOBEKTOB JKUBOW MPHPOMABI U
peleHus pa3IuvIHbBIX )KU3HEHHBIX MPOOIIEM.

JlocTuxkeHne e u3yueHus: yueOHoro npenmera «buonorus» Ha 6a30BOM YpOBHE 00€CIIeUMBACTCS
pelIeHHEM CIEIYIONX 3a4au:

OCBOEHHE OOYyYaIOIUMUCS CHCTEMbl 3HAaHUH O OHOJOTHMYECKHX TEOPHSIX, YUYCHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTEe3ax, MpaBuUiaxX, CIyXalluX OCHOBOM ans (opMHUpOBaHMS MPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHMHE MHUpa, O METOJaX HAy4YHOrO IMO3HAHUS, CTPOCHUHU, MHOTOOOpasuu Hu
O0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3AIMH, BBIIAIOIIMXCA OTKPBITHSIX M COBPEMEHHBIX
UCCIIeIOBaHMIX B OMOJIOTHH;

(dbopMupoBaHHE y 00yYarOIIUXCS MO3HABATEIbHBIX, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B NPOIECCe aHaIM3a JAHHBIX O MyTSAX PAa3BUTUS B OMOJOTUU HAyYHBIX B3IJISIOB, MJEH M TOJIXOJOB K
M3YUYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTaHHU3AINN;

CTaHOBJICHHE Yy 00yYarommxcs o0ei KyiabTypbl, GYHKIIMOHATHHOW TPAMOTHOCTH, Pa3BUTUE YMEHUI
OOBSCHSITh U OLICHUBATH SIBJICHHUS OKPY KAIOIIETO MHUpPA KUBOUM MPUPOJIbI HA OCHOBAHWM 3HAHHWM W OIIBITA,
MOJIy4E€HHBIX IPU U3YYSHUH OHOJIOTHY;

¢bopMupoBaHue y oOyyaroluXcs YMEHMH WIIIOCTPUPOBATh 3HAYEHUE OUOJIOTMYECKUX 3HAHUN B
MPAaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTMH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BOZMOKHOCTH MO3HAHUS YEIIOBEKOM YKUBOUM MPUPOJIbI, HEOOXOAUMOCTH
OCpEeXKHOTO OTHOIIEHUSI K HEH, COONIOJCHHUS OSTUYECKHMX HOPM TIPH TPOBEACHUH OHOJIOTHYECKUX
HCCIIEIOBAHUIM;

OCO3HAHUE IIEHHOCTU OMOJIOTMUECKUX 3HAHUU JIJISl TOBBIMICHHS YPOBHS JKOJIOTHUECKOW KYJIbTYPHI,
i GopMHUpPOBaHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W YMEHUW B MOBCEIHEBHOW JKM3HU JIJISI OIEHKH TOCIIECTBUMA
CBOCH NeATeIbHOCTH MO OTHOIICHHIO K OKpYXaloliel cpeqe, COOCTBEHHOMY 3J0pOBBIO, 0OOCHOBaHHME U
coOroieHre Mep MPoHIIaKTUKH 3200 ICBaHH.

B cucteme cpennero obmero oOpasoBanus «buonorus», uzydaemas Ha 0a30BOM ypOBHE, SIBISIETCS
00s13aTeTbHBIM YUEOHBIM MPEAMETOM, BXOMSIIUM B COCTaB MpeaMeTHou obnactu «EcTecTBeHHO-HAy4YHBIC
MPEAMETHD.

Jliist m3ydenus Onoyiornu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus OTBOAUTCS 68 4acoB: B
10 xmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTeCTBEHHBIMH HayKamu, ¢uiocodueit, 3THKOH, 3CTeTuKO u mpaBoM. Ponp Ouonoruu B
(hopMUPOBaHUH COBPEMEHHOW HayYHOU KapTUHBI Mupa. CucteMa OMOJIOTHUECKUX HaYK.

MeToab!l MO3HAHUSA KUBOM NpUpOAb! (HaOII0AeHUE, SKCIIEPUMEHT, OMMCAaHUEe, U3MEpEHHE,
KJaccuukanus, MoJASIMPOBAHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoncTpauuu:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Konsuos, x. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS JKUBOW TPUPOIBIY.

JlaGopaTtopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckass pabora Ne 1. «Vcnonp3oBaHue pa3iIWYHBIX METONOB MpPU H3YUYCHHUU
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHM3AIUSA.

Kusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosjoruu. OTIWYHMe >KHUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPOJIBI.

CgoiicTBa OWocHMCTEM ¥ HUX pa3HoOoOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIM,  KJIIETOYHBIM,  TKAaHEBbIA, OpPraHU3MEHHBIM,  MOIYIALHOHHO-BUIO0BOM,
9KOCUCTEMHBIHN (OMOreo1eHOTHYECKH ), OOoChepHbI.

JdemoncTpanum:

Tabmuipl 1 cxembl: «OCHOBHbIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3alUMU >KUBOU
IPUPOIBI».

O6opynoBanue: moaens Mosekybl JTHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJICTKH.

XHAMHMYECKUH  COCTaB  KIIETKH. XHAMHUYECKHE  DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOJBl M MHUHEPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIrO
OanaHca.

benku. CocraB u cTpoeHHe 6€IKOB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHUCIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYphl OEIKOBOU
MOJIEKYJIbl (IEpBHYHAs, BTOpUYHAs, TPETHYHAs U 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIUN OETKOB.

®epMeHThl — Ouosornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crnemuduuHocts. Kodepmentsl. Burtamuubel.  Otiauuus  gepMeHTOB  OT
HEOPraHUYECKUX KaTaJlIn3aTOPOB.

VYraeBoabl: MOHOCAXapH bl (TJII0K03a, pubo3a 1 J1e30Kcupud03a), Aucaxapuisl (caxaposa,
JaKTo3a) M MoJMcaxapuibl (Kpaxmals, TJIMKOTeH, LeJUIoao3a). buonornyeckue QyHKunu
YTJIEBOJIOB.

Jlununel: tpurauuepunsl, Goconunuasl, crepounsl. ['uapoduIbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue Gpynkunu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JIUIHJIOB Kak
MCTOYHUKOB SHEPIHH.

Hyxneunossie kucnorsl: JTHK u PHK. Hykneortuasl — MOHOMEpBI HYKJIEHHOBBIX KUCIIOT.
Crpoenne u ¢yuxuuu JHK. Crpoenne u ¢ynkuuu PHK. Buasr PHK. AT®: crpoenue u
(GyHKIMH.

[uronoruss — Hayka o kierke. Kiierounas teopus — npumep B3aMMOJEHCTBHS UICH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEHUS KIIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOlue Npu3HaKM KIETOK: 3aMKHYTasi Hapy>KHast
meMmOpaHna, mosiekynbl JIHK kak reneTnueckuil annapat, cucTeMa CUHTe3a Oeka.



Tumbl KIETOK: JyKapHOTHUECKass M mpokapuoTuyeckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTnyeckoil kinetku. Kierounas crenka Oakrepuil. CTpoeHne 3yKapuOTHUYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIbHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIHUKC, UX (YHKIUH.
[Ina3matuueckas memOpaHa, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ OpraHoOWbIL.
OnnomemOpannbie opraouibl kietku: DIIC, anmapat [N'onsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHApPUH, IMIacTuiabl. IIponcxoxaeHne MUTOXOHAPUM U IUIACTHI.
Bune mnactun. HememOpanHble opraHOUIbl KIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIIH,
pECHUYKH, KIyTUKU. DyHKIINN OpraHOMAOB KIETKU. BKitoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: saepHas o0oj0uKa, Kaproruiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemMoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®paunkinun, K. M. bap.

Muarpammsl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXKHMBOM  IPUPOAEY,
«Pacnipenenenne XuMH4YeCKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupr u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «brocunTes Genka», «CTpoeHue Moinekyisl 6enka», «CtpoeHue GpepmMeHTay,
«Hyxneunossie kucnotel. JTHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapruOTHYECKON
KIeTKn», «CTpoeHne XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KieTKn», «CTpoeHue
IPOKAPUOTUYECKON KiIeTKN», « CTpoeHUE Apa KIETKN», «YTIEBOJbDY, «JIMIuIbI».

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, 0O0OpyIOBaHME Mjs IPOBEJECHHUS HAOIIOJCHUI,
U3MEPEHUH, 3KCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENbHbBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlaGopaTopHble U NpakTHYecKHe padoThI:

JlaGopatopnast pabora Ne 1. «M3ydyeHue KaTalUTHYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMEepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «V3yueHHe CTpOEHHs KIETOK PACTEHHH, *XMBOTHBIX WU
OaxTepuil 0]l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHUEY.

Tema 4. ZKu3HeaeATeJIbHOCTD KICTKH.

O6men BemiecTB, WIM MeTa0OaU3M. AcCcUMWISIIMS  (IJIaCTUUECKUH OOMEH) u
JTUCCUMMIIALIUS (SHEpreTUYecKuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolrecca MeTabonusma. Ponb
3aKOHOB COXPAHEHHUs BEIECTB U SHEPIrUU B IOHUMaHUU MeTadosIn3Ma.

Tunbel o6meHa BemiecTB: aBTOTpPoGHBIA U rereporpodHblil. Pons depMeHTOB B 00MeHe
BEIIECTB U MIPEBPALLEHIUH SHEPTUHU B KIIETKE.

®otocunte3. CBeroBas u TeMmHOBas Ha3bl (orocuHTe3a. Peakuuu ¢doTtocuHTe3a.
DddexkTuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A JIs )KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHH.

XeMocHuHTe3. XEMOCHHTE3UPYIOIHe OaKTepHUu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emie.

OHepreTndyecknii oOMeH B  KJeTKe. PacmieruieHue  BEIIeCTB, BBLICICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUU B KJIETKe. DTalbl JHEpreTuueckoro oomMena. I nukonus. bpoxxenue n
ero Buabl. KucimoponHoe okuciaeHwe, WIM  KI€TOYHOe JAbixaHue. OKUCIHUTEIbHOE
¢bochopunuposanue. DPPeKTUBHOCTH FHEPTETUUECKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHte3a. ['enermueckass wunpopmamus u JIHK. Peanuzauus
TreHETHYEeCKON MH(pOpMaIuu B KJIETKE. | eHETMUECKHI KOJ M €ro CBOWCTBA. TpaHCKpHUIIIIHS —
matpuunblid cuaTe3 PHK. Tpancnsus — 6uocunTte3 O6enka. Dtanbl Tpancusiuud. Kogupoanue
aMUHOKHCIIOT. Ponb pubocom B GnocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3HH — BUpychl. HMcropust otkpeitms BupycoB (. U.
WBanoBckwmit). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO 1MKJIa BUpYcoB. baktepuodaru. bonesnu



pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC BUpYycaMu. Bupyc uMmmyHoaeunura dyenoBexa

(BUY) — Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpHUIIIKSA, peBEepTaza M HMHTETpasa.
[Mpodunaktrka pacmpocTpaHEeHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpauuu:

[optpetsr: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuuert w  cxembl: «Tunel  muradusy, «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xmoporiact», «Dotocunres», «Ctpoenne IHK», «Crpoenue u
¢yHkumoHupoBanue reHa», «CuHte3  Oenka», «l'eHermueckuit  kom», «Bupyce,
«baktepnoparn», «Ctpoenne wu xku3HeHHbId 1Mk Bupyca CIIMla, Oakrepuodaray,
«Pemmukanms [JHK».

Ob6opynoBanue: Monenu-amminkauu «Yasoenue JJHK u tpanckpunims», «buocunres
6enka», «CTpoeHue KIeTKn», Mojieb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslif 1uki, WM >KU3HEHHBIM wukin kinetku. Wurtepdaza u mutos. I[Ipouecchi,
npotekaromue B uHTepdaze. Pemnmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUI. JMIUTOMAHBIA W TaIUIOMAHBIA XPOMOCOMHBIC
HaOopel. XpoMaTuael. LluTromornueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAIBbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — muro3. Cragum muto3a. Ilpouecchl, mpoucxonsdiue Ha pas3HbIX
CTaIuIX MUTO3a. BHoIornaeckuii CMBICII MHTO3a.

[Iporpammupyemas rudesb KJIETKH — aronTo3.

@®opMmbl  pa3MHOXKEHMsSI OpPraHM3MoB: Oecrosoe U mosioBoe. Buapl Oecrnosioro
pPasMHOXKEHUS: JEJCHUE HaJBOE, IMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUU.

[TosnoBoe pa3zMHOXKEHUE, €r0 OTIIMYUS OT OECIIONOTO.

Meiio3. Craguun Meniosza. Ilponeccsl, npoucxopsimue Ha craausax Mmeiosza. [loBenenue
XpoMocoM B Merno3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JKese3bl:
CEMEHHHUKHU M sIMYHUKHU. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — raMmeT (CHepMaTo30M],
ALEeKIeTka) — chepmartoreHe3 u oBoreHed. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK MU
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WnpuBuayanbHOoe pa3BuTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel 3MOPHOHANIBHOIO Pa3BUTHS Yy MO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranoreses. IloctamMOproHanbHOEe pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOIO Pa3BUTHS: MPAMOE,
HenpsMoe (JIMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOACTBA.

PocTt u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PaCTEHUs: CTPOEHUE CEMEHH, CTaJAuU
pa3BUTHS.

JdemoHcTpauuu:

TaGmuuel u cxembl: «@OpPMbI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOIIHOE OMIIOI0OTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTmBHOe pa3MHOXEHUE pacTeHUN», «JleleHne KIeTKH
Oakrepuit», «CTpoeHUE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIH LUK,
«Pemmukanus [JHK», «Murtosy, «Mehos», «lIpsmoe u Henpsmoe pa3Buthe», «l'ameToreses y
MJIEKOTIUTAOIIUX U 4eJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKpomnpenaparbl «CrepMaTo30Hibl MIIEKOIUTAIOLIETO,
«Sineknerka Miekonuramomero», «KapuokuHe3 B KIETKaX KOpPEIIKa JIyKa», MarHUTHas
MoJienb-amuInKanys «/Jlenenue kierkny, moaens JJHK, Mogens meradazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTH4YecKHe padoThi:

JlabopaTtopHnast padora Ne 3. «HabGmtonenne MuTo3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».



JlaboparopHass pabota Ne 4. «l3ydeHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieqcTBeHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

IIpenmer wu 3amaum reHeTUkW. Mcrtopus pa3BUTHUS TEHETHUKH. Poiib LMTOJIOTMH U
SMOPHUOIIOTUY B CTAHOBJICHUH T'€HETUKU. BKi1am poccHiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHEeTUKH. MeToapl TEeHETHKH (THOPUAOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYJIISIPHO-
reHetuueckuii). OCHOBHbBIE TeHETHUECKUE MOHATHUS. [ eHeTHdYecKkas CHMBOJIMKA, UCTIONb3yeMasi B
CXEMax CKpEeIIMBaHHII.

3aKOHOMEPHOCTU  HAclIedOBaHUs  MPU3HAKOB, YycTaHoBleHHble [.  Mennenewm.
MonoruOpuaHOoe CKpenBanue. 3aKoH eIMHO00pa3us THOPUAOB MEepBOTO MokoJieHus. [Ipasuio
JOMUHUPOBaHMUS. 3aKOH paculeluieHus npu3HakoB. ['mumote3a uyuctoThl ramer. [lomHoe u
HEMOJIHOE TOMUHHPOBAHUE.

JlurubpugHoe  CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACTENIOBaHUS  IPU3HAKOB.
[{uTtoreHeTH4YECKNE OCHOBBI IUTHOPUIHOTO CKpEUIMBAaHMS. AHATU3UPYIOIIEE CKPEIIMBAHHE.
Hcnonb3oBaHne aHATM3UPYIOMIETO CKPEUTUBAHUS TSl ONIPEACTICHHUS T€HOTHUIIA OCOOM.

CuernnieHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana 0o CHEIUIEHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHue cuerieHns: TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPUS HACIEICTBEHHOCTHU. [ €eHeTUUeCKne KapThl.

I'enetuka nosna. XpoMOCOMHOE OIpeaeieHue Moia. AyTOCOMbI U MOJOBBIE XPOMOCOMBI.
l'omorameTHble W rereporaMeTHble OpraHu3Mbl. HaciemoBaHue NpHU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

HN3MeHunBOCTh. BHIbl N3MEHYMBOCTH: HEHACJIEACTBEHHAs U HAcleACTBeHHas. Ponb cpenbl
B HCHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTEPUCTHKA MOIU(PUKANUOHHOW H3MEHYUBOCTH.
Bapuanvionsslil psn v BapuanuoHHas kpusas. Hopma peakuun npusnaka. KonnuecTBeHHbIE U
KauyeCTBEHHbBIC IPU3HAKU M UX HOpMa peakuuu. CBoicTBa MOIUPUKAIIMOHHON U3MEHYMBOCTH.

HacnencTBenHas, wiM reHOTUNIMYECKAs, N3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 ¥ TMOJIOBOM TpoOIECC — OCHOBA KOMOMHATUBHOW W3MEHUYMBOCTH. MyTalllOHHAs
W3MEeHUYMBOCTh. Kiaccudukainusa myTtanwii: TeHHBIE, XPOMOCOMHBIE, T€eHOMHBIE. YacTtoTa U
OpPUYUHBI MyTalil. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIIEJICTBEHHON
m3menurnBocty H. Y. BaBunosa.

BHesnepHas HacneaACTBEHHOCTh U U3MEHUYHUBOCTD.

I'enetnka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJBI TEHETHKH YEJIOBEKA!
reHealloTUYeCKul, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKHUH, MOIEKYISIPHO-
reHetudeckuii. CoOBpeMEHHOE OIpe/eNieHHe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUe, B ToM uucie ¢ nomoiuipio I1[[P-ananuza. HacnenctBenHbie 3a0oneBaHus
YeJIoBeKa: TeHHble Ooye3Hd, OO0JIE3HM C  HACJICACTBEHHOW  MPEApacronoKEeHHOCTHIO,
XpoMocomMHble Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHIEL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(DHUIAKTUKHA U JICYCHUS TEHETHICCKIX
Oone3neil. MeauKo-TeHeTUUECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
MPEIOTBPAIIEHUH U JICUEHUU TeHETHYECKUX 3a00JIeBaHM YeTOBEeKa.

JdemoHncTpaumnu:

[optpetsr: I'. Mengpens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBumos.

Tabmurel u cxeMbl: «KMOHOTHOPUIHOE CKpPENIMBAHUE M €r0 IUTOTEHETHYECKasi OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYeCKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurubOpunHoe ckpenuBanue», «lluToMOTMYECKHE OCHOBBI AWTHOPUIHOTO CKPEIIMBAHHS,
«Meio3», «B3auMoeiCcTBYE alIENbHBIX T€HOBY», «['eHeTnueckrne KapThl pacCTeHUH, JKUBOTHBIX
U 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTUICHHOTO C TIOJIOMY,
«Kapuotunsl uyenoBeka H IKMBOTHBIX», «Bunmbl wu3MenunBoctn», «MoauduxamonHas
U3MEeHUYMBOCTHY, «HacnenoBanue pesyc-dakrtopa», «['eHeTnka rpymnm kpoBu», «MyTanmoHHas
U3MEHUYMBOCTBY.



Ob6opynoBanue: Mopaenu-anuikanun «MoHorubpuaHoe ckpeuBanue», «HemnomaHoe
JOMUHUpOBaHUE», «JuruOpuaHoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
MuKponpenapat «po3oduna» (Hopma, myTarmu GOpMbl KpbUILEB M OKpackH Teja), repbapuit
«I"0opox moCceBHOW».

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

JlabopaTtopuas pabota Ne 5. «3y4ueHue pe3ynbTaToB MOHOTHUOPHIAHOTO U JTUTHOPHTHOTO
CKpELIMBaHUA y Jp030(UiIbl Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlabopaTtopnas padota Ne 6. «3yuenune MoaupuKaMOHHON U3MEHUYUBOCTH, TTIOCTPOEHUE
BapHaLlMOHHOTO psifia U BapUallMOHHON KPUBOIY.

Jlabopatopnas pabora No 7. «Ananu3 wMytammii y Apo30(mibI Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTuueckas padora Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W Tporiecc. 3apokKIeHHe CEeNeKINu U AoMecTukanusa. Yuenne H. WM.
BaBunoBa 0 LEHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KyJNbTypHBIX pacTeHHi. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, HOpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MaccoBbI U MHAWBUAYAIbHBIH OTOOPHI B CENEKLUU
pacTeHuil U KUBOTHBIX. O1leHKa 3KcTepbepa. bn3kopoicTBEHHOE CKpelBaHe — MHOPHUINHT.
Uucras nuHus. CkpelyMBaHuEe YUCTBIX JMHUH. [erepo3uc, wunum rubpuaHas cuia.
HepoactBennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpumm3anuss U e€ yCHEeXH.
HckyccTBeHHBI MyTareHe3 M IOJY4YEHUE NOJUIUIONAOB. JIOCTHMKEHMS CEJIEKIMHM PacTEHH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kKak orpaciib IpPOM3BOACTBA. ['€HHas HHXEHepUs. ITanbl CO3AAHUSA
pexomOunantHot JIHK u Tpancrensusix opranumsmoB. Kiierounas wunxkenepus. Kiierounsie
KyJbTYpbl. MUKPOKJIOHAJIBbHOE Pa3MHOKEHUE pacTeHUi. KiioHMpoBaHUe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPIraHM3MOB. OKOJOTMYecKHe M 3Tudeckue npodisemel. MO —
TeHEeTUYECKU MOAU(PULIINPOBAHHBIE OPraHU3MBI.

JemoHcTpanuu:

[optpetsr: H. 1. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. IBaHOB.

Tabmuipl w1 cxembl: kKapta «LleHTpbl NpPOMCXOXKIEHUS M MHOTooOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnan€HHas
rubpunmzamus», «Paborer akagemmka M. @. HWanoBay, «l[lomummongusy», «OOBEKTHI
OouotexHonorun», «Kiaerounsle KylabTyphl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U HEpeHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MYJSDKU IUIOJIOB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYpHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHbIe N NIpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METO/BI M JIOCTHXKEHUS CEJEKLUU PAacCTeHMH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIH Y4YacTOK, B TEMJIMYHOE
X035UCTBO, JTAOOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOIIMOHHAS 0MOJIOTHSI.

[IpennoceiIki BO3HUKHOBEHHSI IBOJIOLMOHHOW TEOpPHUU. DBOIIOLMOHHAS Teopus U e
MecTO B Orosoruu. BinsHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CBHIETENBCTBA DOBOMIOLMHU. IlaJl€OHTONIOTHYECKHE: IIOCIEI0BATEILHOCT ITOSBICHHS
BUJIOB B ITAJICOHTOJIOTMYECKON JICTOIMCH, TepeXoaHble GopMbl. broreorpaduyeckue: cXoacTBO
U paznuyue payH u Grop MaTEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJICTBA W Pa3UYHs SMOPHOHOB PA3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHBIE, PYJUMEHTapHbIE OpTaHbl,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHM3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX IyTeH y BCEX OpraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. Ilpeamocbulku BO3HUKHOBEHMS JapBHHU3MA.
JIBuwkyliye Cuiibl 3BOJMIOLMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompesenéHHas H3MEHYHMBOCTh, Oopn0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

Muxkposontorus. [Tonmynsnus kak eIuHUIA BUIAa U BOJIOLUH.

JBwxymue cuibl ((hakTophl) BOJIOLUN BUAOB B MpHUpojae. MyTallMOHHBIN mIpolecc U
KOMOMHAaTHBHAsE WM3MEHUYMBOCTh. [lomymnsiuoHHble BOJHBI M apeid reHoB. Mzomsuus u
MUTpanus.

EctectBeHHblil 0TOOp — HampaBisitomuii gaxtop 3Boiouuu. DOpMbl €CTECTBEHHOIO
otOopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yJsibTaT 3Boitonuu. [Ipumepsl nmpucnocoOaeHui
y Opranu3mMoB. ApoMop(03bl U UIN0AANITAIUH.

Bun u BumooOpasoBanue. Kputepun Buaa. OcHOBHbIE (OpPMBI BHUI000pPa30BAHUSA:
reorpagpuueckoe, IKOJI0rHIECKOE.

MakposBomtonus. @opMbl 3BOTIONUHU: (UIETUYECKas, IUBEPreHTHAas, KOHBEPreHTHas,
napanensHas. HeoOpaTumMocTh 3BOMIOLNY.

[IpoucxoxaeHne  OT  HECNECIHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas paidalus.
JdemoHcTpaumnu:

[optpetsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabmuuelt u cxembl: «Pa3Butue opranuueckoro mupa Ha 3emie», «3apOoblIIu
NO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CyIIECTBOBAaHHUEY,
«EctectBenHbIit  0TOOP», «MHOroo0pasue copToB pacTeHuil», «MHoroodpasue Mopox
KUBOTHBIX, «ITonmynsauumny, «MyTanuonHas M3MEHYUBOCTDY, «Apomopdo3bD»,
«Mmnoanantanuny», «OOmas nerenepauusy, «JBrkylge cuiibl 3Boironun», «Kapra-cxema
mapuipyra nytemectsus Y. [lapsuna», «bopbba 3a cymectBoBanue», «lIpucnocodieHHOCT
opranusMoBy, «I'eorpaduyeckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJ000PA30BAHUEY.

O6opynoBaHMe: KOJUIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPACKH, HAOOp MJI0/I0B U
ceMsiH, KoJutekuus «lIpumepsl 3aUTHBIX TPUCTIOCOOTEHUH Y KUBOTHBIX», MOJeNIb « OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoeKuus «@PopMBl COXPAaHHOCTH MCKONAeMbIX
KUBOTHBIX U pacTeHMiD», Mozaenp anmuukanusa «llepekpéct xpomocom», BIaKHbIE MpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/lpozoduna» (Hopma,
MyTaluu (GOpMbI KPbUIbEB U OKPACKH TEJIA).

JlabopaTopHbIe N NIpaKTHYeCKHe PadoThI:

JlabopaTtopnas pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIIOTHUECKOMY KPUTEPHUION.

JlaGopatopHass pabota Ne 2. «OmucaHue npPUCHOCOONIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEIIBHOTO XapaKTEPA».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4dHbIe TPEJCTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3bl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: aOUOreHe3 W MaHcHepMus. XUMHUYEcKas 3BOJIIOLUSA. AOGHOTCHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPXKIACHUE
XUMUYECKOH 3BoJronry. HadanpHblie 3Tanbl Ouonorndeckoi spommonun. I'umoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKU. IlepBble KIETKH U UX
sBooMst. POpMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



PasButne xu3sHu Ha 3emwsie nmo spam u nepuogam. Karapxeil. Apxeiickas Hu
npotepo3oiickas 3pel. [lameos3oiickast spa u €€ mepuoabl: KeMOPUHCKHM, OpPIOBUKCKHMA,
CUJIypUNCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o3o0iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

KaiiHo3o0¥ickas apa u €€ nepuo/pl: NajgeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTuKa KJIMMaTa M reojlorndeckux ImpoieccoB. OCHOBHbBIE 3Talbl 3BOJIIOLHMH
pPacTUTENILHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl Y pacTeHUd M KUBOTHHIX. llosiBieHue,
paciBeT ¥ BBIMUPAHUE TPYMI )KUBBIX OPTraHU3MOB.

Cucrema opraHMuecKoro Mupa Kak OTpa)K€HUE 3BOJIOLUU. OCHOBHBIE CUCTEMATHUECKUE
IpyIIbl OPTaHU3MOB.

OBonronusl yenoBeka. AHTpPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHMH O
MIPOUCXOXKACHUN YeloBeKa. MeTo/ibl u3ydueHus aHTpornorenesa. CXoAcTBa U pa3inyusl 4elioBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE NTOJIOKEHHUE YEIIOBEKA.

JBuwxyme cuisl  (paxTopsl) aHTpomorenesa. HacnencTtBeHHas HM3MEHUHMBOCTh H
ecTecTBEeHHbII 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBJICHUE OPYIUil Tpya, MBILUICHHE,
peyb.

OcHOBHBIE CTaguU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK yMeEIbIi,
UYenosek mnpsamoxoasamuii, YenoBek HeaHaepTalbckuii, YenoBek pasymHbld. Haxonku
HCKOIIAeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh pacHpoOCTpaHEHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckre pacbl. OCHOBHBIE OOJBIINE pachl: €BponeouaHas (eBpas3uiickas), HEerpo-
aBcTpajioujiHas  (PKBaTOpHaJIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepuKaHckas). YepTsl
OpUCHIOCOOTIEHHOCTH TPEACTAaBUTENCH UeIOBEYECKUX pac K YCIOBUSAM CYLIECTBOBAHMSL.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

Jdemoncrpanumn:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mwmnep, I'. FOpu, Y. JlapBun.

TabGnuuel u cxemsl: «Bo3HukHOBeHHe COIHEYHON cHcTeMbl», «Pa3BUTHE OpraHUYECcKOro
mupa», «PacturenpHas kietka», <« KuBoTHas kiuetka», «l[lpokapuoTnueckas KieTKay,
«CoBpeMeHHasl CUCTEMAa OPraHUYeCKOro mMupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHUS
YEeJIOBEKa M YEJIOBEKOOOpPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJO0K
IPEJKOB COBPEMEHHOIO 4YelOBeKa», «JlpeBHelmme moaw», «lpeBHue mogm», «llepsbie
COBpPEMEHHBIE TN, «YenoBeueckue pacol».

Ob6opynoBanue: Mynsku  «lIpoucxoxkaenue denoBeka» (OIOCTBI  aBCTPATOMHUTEKA,
NUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CJIENKA WIH U300pakKeHHUs] KAMEHHBIX OpyIuit
NEepBOOBITHOrO YenoBeka (KaMHHM-4OIIepsl, pyOuia, ckpebia), TeoXpoHOoJIoruyeckas Tabiauna,
KoJiek1usa «DopMbl COXPaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PaCTCHUI.

JlabopaTopHbIe N NIpaKTHYeCKHe PadoThI:

[Ipaktrueckas padora Ne 1. «M3yueHne uckomaeMblx OCTaTKOB PACTEHUN U )KUBOTHBIX B
KOJUIEKLIASAX).

DKCcKypeusi «BOJIOLUS OpraHU4YecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIYeCKU My3€il).

Tema 3. Opranu3msl 4 OKpYy:Kamoas cpeaa.

OKojorusi Kak Hayka. 3ajaud M pasfesibl  dKOJOTMH. MeToabl JKOJOTMYEeCKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOWTaHUS ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3JYIIHAs,  IOYBEHHas,
BHYTpUOpraHU3MEHHasl.

Okonorndeckue (axropsl. Kiaccudukanus skonornyeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHEIE. J[eliCTBUE SKOJIOTHIECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTophl:  CBET, TeMIepaTypa, BIKHOCTb.  DOTONEPHOAU3M.
[TpucnocobneHns OpraHu3MoB K JIEHCTBHIO aOHMOTHUYECKUX (haKTOpOB. bruomorndeckne puTMel.



buotnueckne  Qakroppl. Buasl OMOTHMYECKMX  B3aUMOJEHCTBHMHA:  KOHKYPEHIIMSA,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusM, koomnepanus, MyTyaJiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHcaIM3M, HEUTpaau3M. 3HaueHHe OMOTHYECKUX
B3aMMOJEHCTBHI JUIsI CYIIE€CTBOBAHUSI OPIaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMyssuu. OCHOBHBIE IIOKA3aTeId MOMYJIALHUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauusd. JuHamuka
YHMCJIEHHOCTHU NOIYJISIMY U €€ peryssausl.

JdemoHcTpaumnu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuups! u cxemsl: kapta «IIpupoansie 3086 3emin», «Cpenbl 0OUTaHHUS OPTraHU3MOBY,
«Dotonepunoguzm», «llomynsamum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALNN
nHpy3opuu-Typenpkn», «Ilumessie nenm».

JlabopaTopHbIe N NIpaKTHYeCKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
OOUTaHUD.

JlabGopaTtopHnas padota Ne 4. «BnusiHre cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[IpaxTuyeckas padora Ne 2. «Iloacd€T MIOTHOCTH NOMYJISAILMMA Pa3HBIX BUIAOB PACTCHUI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CUCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3.  CTpykTypsl — OuoleHo3a:  BHJOBaf,
IPOCTPAaHCTBEHHAs, Tpopuueckas (nmumiesasi). Bunpl-nomunantel. CBsizu B OHOLIEHO3E.

Okonoruyeckue cuctembl (d9kocucremsl). [lonsTe 00 sKocucTeMe M OHOrEOLEHO3E.
QOYHKIHOHAIbHBIE KOMIIOHEHTbl JKOCHCTEMBI: MPOAYLEHTbl, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopoT BemiecTB M HOTOK SHEPrMM B 3KocucTeMe. Tpoduueckue (HUILEBbIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IIOKa3aTelu 3KOCHCTEMBbI: Ouomacca,
OPOAYKIM. DKOJIOTWYECKHE NHpaMHJIbl: HPOAYKIUH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryJisiiusi, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI O03€p M PpEK. OKOCHCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTeHHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOoskocucteMsl. buonoruueckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycToiunBocTH 3KocucTeM. CoxpaHeHue OHOIOrMYEeCKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB u CTpyKTypa OHOCHEpPHI.
Kuoe BemectBo u ero ¢GyHkiuuu. OcoOEHHOCTH OMocdepbl Kak I100allbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecUe U oOpaTHasi cBs3b B OHocpepe.

KpyroBopoTsl BemecTB W OMOT€OXMMHUYECKHE IUKJIBI 3JEMEHTOB (yrjiepojaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emian. AHTpornoreHHbie u3meHenus B onocdepe. ['nmodanpHbIe
9KOJIOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHME MPUPOJIBI U yenoBedecTBa. CoxpaHeHue OMopazHooOpa3rs Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHATIBHOIO YIPABICHHUS MPUPOJHBIMU pecypcaMu U UX
UCIOJIb30BaHue. JlocTrykeHust OMOJIOruM U OXpaHa MPUPO/IBIL.

JdemoHncTpaumnu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «Ilumesble nenu», «buoeHo3: cocTaB U CTpyKTypa», «IIpupogHsie
coobmectBa», «llenn mnuranua», «OKkonoruueckas nupamugay, «buochepa u uenosex»,
«OKOoCUCTEMa IIUPOKOJUCTBEHHOro Jiecay, «ODKOocHcTeMa XBOHHOro jeca», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbBIE BO3JEHCTBUS HA MPUPOLY»,
«Baxneilme MCTOYHMKM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «I[louBa — BakHeiIuas
cocrasisomas onocheps», «DakTopsl Aerpaganun nouBy, «I[lapHUKOBEI d3hherT», «DakTophI
PaIMOaKTUBHOIO 3arps3HeHus: 6uocdeprl», «O01as cTpykTypa 6uocheps», «Pacnpocrpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoaa B Guocheper,
«KpyroBopot a3ota B Ipupoe».

Ob6opynoBanue: MO/JIeJTb-aNTIIHKAIHS «TunuyHsle OMOIICHO3bD», repoapmii
«PactutensHble  coobOmiecTBa», Kkoieknuu — «buomenos», «Bpemurtenn — BakHeMIIMX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUIGKIIMHM pacTeHUl U KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM 3KOJIOTMYECKUM IpymaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, H300pakeHHUsI OXpaHIEMBIX BHJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHMA

Cornacho ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00y4aroIyUMUCs NPOrpaMM CPEIHEro 0OLEero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIHWYHOCTHBIX peE3yJIbTaTOB OCBOEHUsI mpeamera «buomorus» BblIeneHbI
CICAYIOINE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHMCKOW  TpayKIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOMPEJEICHUIO,
HaJIMYUEe MOTHBAIlMM K OOy4YeHUIO0 OWOJIOTHH, LeJeHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeKICHHIA JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LEHHOCTEH M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OHMOJOrMYECKOro 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloluXcs PYKOBOACTBOBATHCSA B
CBOEH  JCATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKaMH, MPUCYUIUMU  CHUCTEME
OHMOJOrMYecKoro 00pa3oBaHUs, HaJIMYHWE SKOJIOTMYECKOro IPaBOCO3HAHHUA, CIIOCOOHOCTU
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHMs HpeameTra «buomorus» mocTUraloTcs B €AUHCTBE
y4eOHOM U BOCIUTATEIBHON NEATEIHHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUECKUMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMH B
oOmiecTBe TMpaBUJIaMU U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MAaTPUOTU3MA,
YBaXXEHHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplIeMy I[OKOJEHUIO, B3aUMHOIO
yBaXEHUs, OEpEeKHOr0  OTHOWIEHUS K  KYJbTYpHOMY  HACJIEOUI0O U  TpaJulUsaM
MHOTOHalIMOHAJIBHOTO Hapoxaa Poccuiickon Penepaunn, IPUPOAE U OKPYKAIOLIEH cpee.

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «buoorusy MOKHBI OTPaXaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIMXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpPEHHEH
MO3UIIUEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAllMi, TO3WTHUBHBIX BHYTPEHHHUX
yOXKIACHHIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KU3HEHHOTO OMbITa M OMbITa JEATEILHOCTH B IMPOIIECCE peaTu3aliil OCHOBHBIX
HaIpaBJeHUN BOCIUTATEILHOMN IEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO O0IIECTBa;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHHWE 3aKOHA U
MPaBOMOPSIIKA;

TOTOBHOCTb K COBMECTHOUM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JAHUHM YUEOHBIX MPOEKTOB,
penieHnn yueOHbIX 1 MTO3HABATENIBHBIX 33/1a4, BHIMOTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIIEHHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE yYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOACH C pPa3HBIMU yOKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU ¥ COLIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX W UCCJENOBATENbCKUX 3a/lay, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTITIOHEHTOB MPHU 00CY ACHUH CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJOHTEPCKOU EATEITbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTH POCCUICKON IPaXKTAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, TropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBO A3BIK U KYJBTYpPY, MPOIILIOE U HACTOAILEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPHUPOJAHOMY HACJIEOUI0 M TMaMATHUKAM [PHUPOJIBI,
JnocTHXREeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHWsI 3HAYEeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPOJIBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujeiiHas yoex1EHHOCTh, TOTOBHOCTD K CIYXeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO IOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYalMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM PpOAMTEISAM, CO3JAHHIO CEMBUM HAa OCHOBE
OCO3HAHHOTO NPUHATHSA LIEHHOCTEH CEeMEMHOM KM3HU B COOTBETCTBUU C TPAAMLUSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHUI;

MOHUMAaHUE SMOIIMOHAJIBHOT'O BO3IEUCTBUS KMBOM NPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIISTH
KaueCTBa TBOPUYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (OpPMHPOBAHMA  KYJLTYPbl  3A0POBbSI M
IMOLUOHAIBHOIO0 0JIArONOJIYYMS:

MOHUMAaHWE W pealn3aius 3I0pOBOro U 0e30MacHOro 0bpasa Ku3HU (30pOBOE NMUTAHUE,
COONIOICHUE TUTHEHUYECKUX MPAaBWI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHA U OTIbIXA,
peryisipHas (¢u3NyecKas AaKTUBHOCTb), OEpEeKHOTo, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHHS K COOCTBEHHOMY (PU3UUECKOMY M IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHHE LEHHOCTU TPaBUJ HWHAMBUIYAJIbHOTO M KOJUIEKTUBHOIO 0O€301acHOro
MOBEJCHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOCH;

OCO3HaHHE MOCJEACTBUM M HENPUATHS BPEIHBIX MPHUBBIYEK (YNOTPEOJECHUS aJKOTOoJs,
HapKOTHUKOB, KypeHUs);

6) TpyA0BOro BOCIMTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKOHN U COIIMAIbHOM HallpaBIeHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IJIAHUPOBATH U  CaMOCTOSTENbHO  BBIONHATH  TaKylo
JeSITENIbHOCTD;

UHTEpeC K pa3nuyHbIM cepam mpodeccHoHaNbHON AeITeIbHOCTH, YMEHHE COBEpIaTh
OCO3HAHHBIN BEIOOpP Oyaymiei mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BaHUIO Ha MPOTHKEHUHU BCE
KU3HH;

7) IKOJIOTHYECKOr0 BOCTIMTAHMUS:

9KOJIOTMUYECKHU 11eJ1eCO00pa3HOE OTHOIICHNE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHUS;

NOBBILIIEHUE YPOBHS SKOJIOTMYECKON KYJbTYphl: MPHOOPETEHUE ONbITAa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HAHME TII00ATBHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIeM H IyTel UX PELICHHUS;



CHOCOOHOCTh MCIIONIB30BaTh MPHOOpETaeMble PU U3yUYCHUHM OMOJIOTUU 3HAHMS U YMEHUS
MIpU pEIIeHUH NpoOJieM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJOINOIB30BaHUEM (COONIIOIEHNE
IIPaBWJI TOBEJIEHUS B NPHUPOJAE, HAIPABICHHBIX HAa COXPAHEHUE PABHOBECUS B JKOCUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHOoCchepbl);

aKTUBHOE HENPUATHE NEHCTBUM, NPHUHOCAIIMX Bpel OKpYyXKarolled NpUpOJHOW cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HYKOJIOTMYECKUE MOCIEACTBUS MPeIIpUHUMAEMBbIX
JENUCTBUN U NIPEAOTBPALLATh UX;

HaJW4yue Pa3BUTOrO HKOJOIMYECKOTO MBILIUICHUS, 3KOJOTUYECKOW KyJbTYpHhl, OIIbITa
JEATENIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCSI HMHU B
M03HABaTEIbHOM, KOMMYHHKAaTUBHOW M COLIMAJIbHOW MNPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOM AEATEIbHOCTU YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM MpaKkTUKH, OCHOBAHHOIO Ha JUaJOTe KYyJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIbTYpPbI KaK CpEACTBa B3aUMOICHCTBUS
MEXy JIFOJIbMU U II03HAHUS MUDA;

NOHUMaHUE crenupuKd OMOJOTMM KaK HAayKH, OCO3HaHUS €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAYYHOTI'O MBIIIJICHHUS, CO3aHUHU LIEIOCTHOTO MPECTAaBICHUS 00 OKpY’KalolieM
MUpE Kak O €IMHCTBE IMpPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOJIeM COXpaHEHUS IPUPOHOTO PABHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIi COBPEMEHHOW IUBWIM3ALMU: 00€CHeUeHUS
HOBOTO YPOBHS pa3BUTHsI MEIMILIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemath pecypcHble MpoOeMbl pa3BUTHUS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJA U3 II00aNbHbBIX
9KOJIOTHYECKUX MPpo0sIeM U obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IIPUPOJIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIPAMOTHOCTH, KaK COCTaBHOM YacTU (YHKIIMOHAIbHOU
IpPaMOTHOCTH 00y4aroumxcs, popMupyemMoit pu U3ydeHuu OUoIoruH;

NOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHUS, MCIOJIb3yEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IOJyyaeMble 3HAHUS Ui aHaluu3a M OOBSCHEHUS SBICHUN
OKpPY’XaloIIero MuUpa M MPOUCXOJSAIIMX B HEM H3MEHEHUH, yMEHHE JellaTb 0O0OCHOBaHHbIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4yHBIX (PAaKTOB M MMEIOLIUXCSA JAHHBIX C LEIbI0 IMOMyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul peIIeHUs
po0JieM B peaIbHBIX )KU3HEHHBIX CUTYalMSIX;

OCO3HAaHHE IIEHHOCTH HAay4HOH JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH NMPOECKTHYIO U
HCCJIEIOBATENBCKYIO AESITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpbIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUA IO OHOJOTMH B COOTBETCTBHH C JKM3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3ybTaThl OCBOCHHUS ydeOHOro mpeamera «buonorusy BKIHOYAIOT:
3HaYUMBble Ui (OPMHpOBAHUS MHMPOBO33PEHMSI OOYyYalOIIMXCS  MEXKIUCUUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOLIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJOCTHOCTh HAyYHOU KapTUHBI MUPa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHbIX HayKax (BELIECTBO, SHEPIus,
SBJICHHE, IpPOIECC, CUCTeMa, HAay4HbIM (akT, NMPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCle0BaHUEe, HAOJIIOJeHHE, U3MEpPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIE
yueOHble JeiicTBUs (MO3HABaTelbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 00€CIEeUNBaIOIINE



(hopMupoBaHre (QYHKIIMOHATHHOW T'PAMOTHOCTH W COIMAIBHON KOMMETCHIIMH O0YYaroIIuXcs,
CIIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTITMHAPHBIE,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpCAIbHBIC Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COIMAJIbHOW MPAKTHUKE.

MertarnpeIMeTHbIE pe3yJIbTaThl OCBOEHHsI MPOTPaMMBI CpeHero oOIiero oOpa3oBaHuUs
JIOJIKHBI OTPaKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 0a30Bble JJOrMUYecKUe AeHcTBUS:

CaMOCTOSITENILHO (hOpMyIHpOBaTh U aKTyalU3UpPOBaTh MNpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIONB30BaTh MPU OCBOCHWM 3HAaHWUN TMPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHUS, KilaccuUKalu, 0000IIEHHUs1), pPacKphIBaThb CMBICI OHOJIOTHYECKHX
MOHATUHN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMU MOHITUIMH);

ONpeAeNaTh LEeMH JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HX JOCTHKEHMHS,
COOTHOCHUTB PE3yJIbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJIb30BaTh OHMOJOTMYECKHE MOHATHS JUIsl OObSICHEHHS (DAaKTOB U SIBJICHUHM KUBOU
PUPOIBL;

CTPOUTH JIOTMUECKHE pACCYXKICHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, [0 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH
BBIBOJIBI U 3aKTIOUCHUS;

IPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTaBICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHWH B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMUHBIX HHGOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabatbIBaTh IUJIaH PELIEHUS MPOOIEMbI ¢ YYETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHbIX
U HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKHU MOCIEACTBUI ESITEIbHOCTH;

KOOPJIMHUPOBATh W BBINIOJNHIATH PabOTy B YCIOBUAX PEAIBHOTO, BHUPTYaAIbHOTO |
KOMOMHHMPOBAHHOTO B3aHMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW IEATEIbHOCTH, HaBbIKaMU
paspernieHust npoodsieM, CIOCOOHOCThI0 U TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY MOMUCKY METOJIOB
pelieHust MpakTUYECKHUX 3aJ1ay, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJIBI ACSATEIBHOCTH MO MOJYYEHHID HOBOIO 3HAHHUS, €ro
WHTEPIpPETAINH, MPEeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUYEOHBIX CHUTYyallUsX, B TOM YHCIIE MPHU
CO3/IaHUU YUEOHBIX U COIHABHBIX IPOEKTOB;

(hopMupOBaTh HAYYHBIM THIT MBIIIJIEHUS, BIaJACTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMHU
MOHSTUSAMHU U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENLHON NESITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJIAITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3UpPOBaTh 3ajady, BBIABUTATH
TUMNOTe3y €€ pelleHHs, HaxXxOAuUTh apryMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh apaMETPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE peUICHHs 3aJadd  pPe3yJabTaTbl, KPUTHUYECKU
OLIEHHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJICHAIIPABJICHHbIN MOUCK IMEpPEeHOca CPEACTB M CIOCOOOB JEHUCTBUS B
po(heCcCHOHATBHYIO CPENy;

YyMETb TEPEHOCUTHh 3HAHUS B  I[IO3HABaTEIbHYIO M  IMPAKTUYECKYI0  00JacTu
KU3HECATEIbHOCTH;



YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJEH, Ipeajaratb OpUTHHAJIbHBIE TMOAXOAbI U PpELICHHs, CTaBUTH
npoOJIeMbl U 3aJ1auu, JOIyCKAIOIUe aJbTePHATUBHBIEC PELICHHUS.

3) padora c undopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHMKAX HMH(oOpMaruu (TeKcTe y4eOHOro mocoowus,
Hay4YHO-TIONYJISIPHON JHUTEepaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
06a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALMIO pa3IMYHBIX BUAOB U (opMm
MIpe/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

(dbopMyIHpOBaTh 3aMpoChl U NPUMEHATh pPA3IUYHBIE METOAbI NPU TOUCKE M OTOOpe
Ouooruueckoi nHpopMauu, He0OX0IMMOM JJIsl BHIITOJIHEHUS YUEOHbIX 3a/1a4;

npuoOperaTh OMBIT HCIHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMYy NpEICTaBICHUS OHOIOTHYECKOM
nHpopmanuu (cxeMsl, rpaduKy, JuarpamMmmbl, TaOJIUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
nH(popMalven: NPUMEHATh XUMHUYECKUE, (U3MYECKUe U MAaTeMaTU4YeCKHE 3HAKH M CHMBOJIBL,
¢dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIONb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISITHOCTH;

BJIAJCTh HABbIKAMU PpACHO3HABaHUS M 3alIMThl MHpOpPMaLUH, HH(POPMALIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OByagenne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) o0menune:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax >KU3HU, aKTUBHO Yy4acTBOBATh B JUANIOTe
WIM JUCKYCCHU IO CYLIECTBY 00Cyk/IaeMoil TeMbl (YMEHHE 3aJjaBaTh BOIIPOCHI, BBICKA3bIBATh
CY)KIEHHsI OTHOCUTEIIBHO BBIIIOJHEHMS IIpejlaraéMoil 3ajaud, Y4MTHIBaTb HHTEPECHl U
COIJIACOBAHHOCTD MO3UILUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEICTBA OOILICHMS, MOHUMATh 3HAUYEHUE COLMATbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUl, YMETh CMr4aTh KOHQIIUKTHI U
BECTH I1IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJCHCTBHS, MOHMMATh HaMepEeHUs
JpYyTUX JIOAEH, MPOSIBISATh YBAXUTEIbHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMynHUpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

NOHUMAaTh M MCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIMBUAYaIbHON pabOThl MpuU
peLeHny GMOJIOrNYecKoi MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOAEHCTBUS MPH PEIICHUH yUeOHOH 3a/1auu;

BBIOMpPATh TEMATUKy M METO/bl COBMECTHBIX JEMCTBUH C y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4IeHa KOJUIEKTHUBA;

IPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPTraHW30BbIBAaTh M KOOPIMHUPOBAThH
JNIEUCTBUA MO €€ JOCTMIKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUM, pACHPENENIATh POIU C y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OLICHHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)/J0r0 y4aCTHHKA KOMaHbl B OOIIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEHU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B PA3IUYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBy1aeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1efiCTBUAMM:

1) camoopranu3anus:



UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS U BBIABICHHS NOpoOJIeM U HX pELICHHUS B
YKU3HEHHBIX U Y4EOHBIX CUTYaLUsX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIeJIeBbIe U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M MOCTYIKAX 0 OTHOWICHHIO K >KMBOM NPHUPOAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENIbHO OCYILECTBISATh MMO3HABATEIbHYIO JIE€ATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIHPOBaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH PelIeHHs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PEeCypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEOUYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHHUIO MIMPOKOM 3PYIUIIMH B PA3HBIX 00JaCTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JE€UCTBUN
Y MBICJIUTEJIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOIB30BATh MPUEMBI pedieKcun
JUISL OLICHKU CUTYalluH, BHIOOpA BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUKCHMUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTATOB JIEATEIBbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

[IPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJILTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MHP C MO3ULMU APYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3yabTaTel ocBoeHHs mporpammbl COO no Ouosoruu Ha 0a30BOM ypOBHE
BKITIOYAOT crieruduyaeckue sl yaeOHoro npenmera «bruonorusy Hay4dHble 3HAHHS, YMCHUS U
crocoObl JeMCTBUH 1O OCBOEHHMIO, HHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BHIbI
NeSITEIbHOCTH TI0 TTOJyYEHHIO HOBOTO 3HAHUS W NMPHUMEHEHHIO 3HAHWHA B PAa3IMYHBIX YYCOHBIX
CUTyallUsiX, a TaKKe B pEaIbHbIX >KU3HEHHBIX CUTyallUsX, CBS3aHHBIX C Owuosorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI IO ToJaM 00yUJeHHUs.

[IpenmetHble pe3ynbTaThl OCBOCHHMs YydeOHoro mnpenmera «buonorus» 6 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/le POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OHOJIOrOB B Pa3BUTHE
Ouostornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa IS PEIICHHS KU3HCHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOIOrMYECKHX TEPMHHOB M MOHITUMN: )KU3Hb, KIETKA,
opranusM, Merabosm3M (OOMEH BEHIECTB M MPEBpallleHHEe dSHEPruH), TOMEeoCTa3
(camoperynauusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEJCHUE
(penpomyKiusi), HaCIEICTBEHHOCTh, U3MEHUNBOCTh, POCT M Pa3BUTHC;

yMEHUE u3jiaraTb OHOJOTMUECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajJbHasl J0rMa MoJeKyJsgpHoW Ouosorun), 3akoHel (I. Menpens, T. Moprana, H. U.



Bagusosa) u yueHus (0 LeHTpax MHOT0o00pa3us M MPOUCXOKACHUS KyJIbTYpHBIX pacteHuit H. U.
BasuiioBa), onpenensTs rpaHuibl UX IPUMEHUMOCTH K KHUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJCHHWE U ONMHUCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBeAeHHE OHOJIOTrHYEeCKOro
SKCIIEPUMEHTA, BBIABM)KEHHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyEMBIMU
BEJIMYMHAMU, OOBSCHEHHE NOJYYEHHBIX Ppe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSATUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYyUYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U DYKapHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHa BEIIEeCTB U
MIPEBPALLEHUS] SHEPTUU B KiE€TKe, (POTOCHUHTE3a, IUIACTUYECKOTr0 M SHEPreTHUecKoro odMmeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PAa3MHOXKEHUS, WHIAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSATh MOIy4YEeHHbIE 3HAHUS I OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBJICHUH, JUUISl IPUHATUS MPAKTUUECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0eCTieueHus
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOIIONEHUS HOPM
IrPaMOTHOTO TMOBEACHHUSI B OKpYy)KaloIled MNPUPOAHON cpelle, MOHMMaHue HeoOXOJUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH Ul palrOHaIbLHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble TIeHETHYEeCKHe 3aJayd Ha MOHO- U JAUTHOpHUIHOE
CKpEIlMBaHUE, CLEIUIEHHOE HACE0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS TIpEICKa3aHusl HAcJIeA0BaHUs IPU3HAKOB Y OpPraHU3MOB;

YMEHHE BBINOJIHATh JJAOOpPATOpHbIE U MPAKTHYECKHE padOThl, COOMIOIATh MpaBUia MpU
pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHYECKH OLIEHWBATh M HHTEPIPETHUPOBATh HH(OPMALNIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO0 IICEBIOHAYYHbIC 3HAHMUA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeICTBa
MaccoBOM HMH(}OPMAaLUY, HAyYHO-TIONYJISIPHbIE MaTEpUasbl), ITUUECKUE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJIOTHYECKYI0 HH(POpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BATh
HNOHATUHHBIN anmapar GUOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOCHMsS YydeOHoro mnpenmera «buonorus» ¢ 11 knacce
JTOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M pOJU OMOJOTMHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4HOI KapTUHBI MUpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIa/le POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OHOJIOIOB B Pa3BUTHE
Ouoorum, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COiep)KaHUue OMOJOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALIMS,
reHooHA, HBOJIIOLMS, JBMUXKYLIME CHUIbl ((aKTOpbl) SBOJIOLUH, MPUCIOCOOIEHHOCTH
OpPraHu3MOB, BH000pa3oBaHME, SKOJIOTMYECKHE (AKTOPBI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTHI, PeyLIEHTHI, SN MUTaHHs, YKOJOTHYeCcKas MpaMua, OnoreomneHos, onocgepa;

yMEHUE Wu3naratb Ouosnornyeckue Teopun (3BomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPHS SBOJIOLNN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTra K. M.
bapa, yepenoBanus rinaBHBIX HampaBieHuil u myTei sBomonun A. H. CeepuoBa, ydyeHus o
ouocdepe B. 1. BepHaackoro), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOJIOJCHHWE U ONMHUCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBEIEHHE OHOJIOTrHYECKOro
9KCHEPUMEHTa, BBIJBM)KCHUE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXAy HCCIeLyeMbIMU
BEJIMYMHAMU, OOBSICHEHHE IOJYUYEHHBIX PpEe3yJlbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHSATUH,
TEOPHii U 3aKOHOB, YMEHHE JeJIaTh BBIBO/Ibl HA OCHOBAaHUM MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BbIIETAThH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJISAUM, MPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOr€OLEHO30B U HKOCUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpA,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBHUS IKOJIOTHUYECKUX (aKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U NIOTOKA YHEPTUH B IKOCUCTEMAX, aHTPOIOIE€HHBIX W3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OMOr€OXMMHUYECKHUX IIHMKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MOJIYYeHHbIE 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HH C LENIbI0 00eCTIeueHHs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXAIOIIUX JIFOJEH, COOIIOAEHUS HOPM
IPaMOTHOTO TMOBEJEHHSI B OKpYXarolllel NPUPOAHOM cpele, MOHMMaHUE HEOOXOJUMOCTH
WCIIOJIb30BAHUS JOCTHKEHUI COBPEMEHHOI OuoI0ruu IS panoHaIbHOIO
IPUPOIOIIOIb30BAHUS;

yYMEHHE peliaTh 3JeMEeHTapHble OMOJOTMYECKHE 3aJaud, COCTaBISATh CXEMbI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEeMax (LIeTH MUTaHus);

YMEHHE BBINOJHATh JJAOOpATOpHbIE U MpPAKTHUYECKHE padOThl, COOMIOAATh MpaBUia MPU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OLIEHHBATh M HHTEPIPETHPOBaTh HH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOUAIOLIYIO IICEBJOHAy4YHBbIE 3HAHWS M3 Pa3jIMYHBIX HUCTOYHUKOB (CpEelaCTBa
MaccoBOM HMH(pOpMaluu, HAyYHO-NOMYJISIPHbIE MaTepHallbl), paccMaTpuBaTh TIl00aIbHBIE
9KOJIOTHYECKUE MPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UIIHIO;

YMEHHE CO3/laBaThb COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIeHus, 0000Imas
OMOJOrMYECKyl0 HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHHMKOB, TPAaMOTHO HCIOJB30BaTh
HOHATHIHBIN annapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3uesioB Kontposusie | TIpakTaueckue (undposbie)
n/m | W TeM NPOorpamMmmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
b K
1 buonorus kak Hayka 2 0.5 nommorexa O
https://m.edsoo.ru/7f41¢292
) JKuBble cuCTEMBI U X | bubmnoreka [IOK
OopraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHUYCCKUH COCTaB U g 1 bu6mmorexa [JOK
CTPOEHHE KIETKHU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 KuzHeneaTeIbHOCTh KIETK 6
HSHEACHTEARHOCTS IUICTIH https://m.edsoo.ru/7f41¢292
Pazmuoxenue u
5 WHIUBUAYaIbHOE Pa3BUTHE 5 1 bubmotera [JOK
A oy p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTE B g 15 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bubmmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 [TonBenenue utoro 1
FIBCACHHC HTOTOB https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB 34 0 4

[10 [TIPOT'PAMME



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

11 KITACC

KoJymuecTBO yacoB D1eKTPOHHbIE
HaumenoBanue
Ne (uu¢ppossbIe)
pa3aesioB U TeM Konrpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMmbl padoThI padoThI
pecypcbl
| OBOJIIOIMOHHAS 9 1 bubnuoreka [JOK
Onosorus https://m.edsoo.ru/7f41cc74
Bo3nuknoBenue u
2 a3BUTHE KU3HU Ha 10 0.5 bubmmnorera [IOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opraau3Mbl 1 5 1 bubmuoreka [JOK
OKpy’Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 3KOJIOTUYECKUE 9 buGnnorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bubnuoreka [JOK
5 I1 1
O/IBCHCHHC UTOTOB https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 25
YACOB I10O ITPOI'PAMME ’
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