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INOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke mporpaMMbl 0 OHOJIOTUU TEOPETUYECKYIO OCHOBY JUISI OTIPEICIICHUS TTO/1-
X0JI0B K (hOPMHUPOBAHHUIO COZEPIKAHUS ydeOHOro mpeamera « buonorus» cocTaBuiIN: KOHIENTY-
anpHbIe TosIokeHUss DI'OC COO o B3auMO00YCIIOBICHHOCTH II€JICH, COIepKaHUs, Pe3yJIbTaTOB
o0ydeHus U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB, IIOJIOKEHUSI 00 OOIIMX LEIsIX U
MPUHIINIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro 00111ero oopazoBa-
Hus B Poccuiickoii @enepaiuu, a TakkKe MOJI0KEHUS O crienupuke 6MoI0ruu, € 3HaYeHUH B 110-
3HAHUU KUBOW TPUPOJABI U 00ECIICUCHUH CYIECTBOBAHUS UyesioBeueckoro obmectsa. CoriacHo
Ha3BaHHBIM IOJIOKEHHSIM, ONpEENICHbl OCHOBHBIE (DYHKLMHU IMPOrpamMMbl MO OMOJIOTHH U €€
CTPYKTYypa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O TENIX, 00 00mIel cTpareruu 00y4YeHuUs,
BOCIIUTAHUS U Pa3BUTHs 00yYaIOIIUXCsS cpeicTBaMu yueOHoro mpenmera «buonorus», onpene-
JseT 00s13aTeNbHOE MMPEAMETHOE COIEPKAHKE, €T0 CTPYKTYPY, paclpeeseHUE 1o pasienam U Te-
MaM, pEKOMEHIYEMYIO MOCIIE0BATEIbHOCTh U3YUEHUS YUeOHOr0 MaTepuaa ¢ y4éToM MEXIIpei-
METHBIX M BHYTPUIIPEAMETHBIX CBA3EH, JOTUKHA 00pa30oBaTebHOTO MpoIiecca, BO3PACTHBIX 0CO-
OeHHOCTEH 00yYaroIINXCs.

B nporpamme 1o 6MoJI0ruM TaK)Ke yUUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCT-
HBIM, METaIPeAMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4eHus: B (POPMUPOBAHUU OCHOBHBIX BH-
JIOB Y4eOHO-TI03HABATEIIbHOM IEATEIIbHOCTH/y4eOHBIX JeCTBUI 00yUJarOIMXCsi IO OCBOCHUIO CO-
JepKaHusl OMOJIOTUIECKOTO 00pa30BaHU.

B nporpamme no 6uonoruu (10-11 kiaccel, 6a30Bbli ypOBEHB) peali30BaH MPUHIIMII IIpe-
€MCTBEHHOCTH B U3yUY€HHH OMOJIOTHH, OJ1aroiapst YeMy B HEl MpocMaTpUBaETCs HApaBI€HHOCTh
Ha pa3BUTHE 3HAHUHU, CBSA3AaHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHMS,
[IEHHOCTHBIX OPUEHTAIMH JIMYHOCTH, SKOJIOIMYECKOT'O MBIIIJICHHS, PEICTaBIECHUI O 3J0pOBOM
00pa3se )KU3HU U OEpeKHBIM OTHOIICHUEM K OKpY’Karolie mpupoanou cpeae. [loaTomy Hapsiy ¢
M3y4eHHEeM OO0I1eOnO0IOTUYECKUX TEOPUH, a TaK)KE€ 3HAHUN O CTPOEHHMH KHUBBIX CUCTEM Pa3HOTO
paHra M CyIIHOCTA OCHOBHBIX IIPOTEKAIOIIUX B HUX MPOLECCOB B MPOrpaMMe MO OMOJIOTUH YIe-
JICHO BHUMAaHHWE UCTIOIh30BaHUIO MTOJYYSHHBIX 3HAHUH B TOBCEIHEBHOM )KU3HU ISl PEIICHHSI TIPH-
KJIQJHBIX 33/1a4, B TOM YHUCIIe: TPO(UIAKTUKN HACIIEICTBEHHBIX 3a00IeBaHM YeloBeKa, MEIUKO-
TeHETUYECKOr0 KOHCYJIbTUPOBAHUS, 0O0CHOBAHMS SKOJIOTUYECKH 11€1ecO00pa3HOro NOBECHUS B
OKpY>Karollel MpUupoaHON cpesie, aHanu3a BIAMSHUS XO3SHCTBEHHOM JEATEIbHOCTH YeJIoBeKa Ha
COCTOSIHUE HPUPOIHBIX U HCKYCCTBEHHBIX JKOCHCTEM. YCHUJIEHHE BHUMAHHS K TNPHUKIATHON
HaAIpPaBJIEHHOCTH y4yeOHOro npeamera «buongorusy» mpoauKTOBaHO HEOOXOAMMOCTBIO o0ecreye-
HUS YCJIOBHI JUTSl pelIeHUs OJIHOM M3 aKTyaJIbHBIX 3ajjau MIKOJILHOTO OMOJIOTUYECKOT0o 00pa3oBa-
HUS, KOTOpas Mpearnosiaraer GopMupoBaHrue y oOydaromuXcsi CIOCOOHOCTH aJaNnTHPOBAaThCs K
M3MEHEHHUSIM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpeHero o61iero oopazoBaHus 3aHUMaeT BakHOe MecTo. OHa obec-
neynBaeT GopMHUPOBaHUE y 00yUarOIIUXCs MPEACTaBIECHUI 0 HAyYHOU KapTHHE MUPa, pacIIupseT
1 000011aeT 3HaHUS 0 )KUBOI PUPOJIE, €€ OTINUUTENIBHBIX TPU3HAKAX — YPOBHEBOM OpraHU3aIiu
U DBOJIIOIMH, CO3/1a€T YCIOBUS UIsl: MO3HAHUS 3aKOHOB JKUBOM MPUPOIBI, POpMUPOBAaHUS (YHK-
IIMOHAJIBHOM IPaMOTHOCTH, HaBBIKOB 3/I0POBOT0 M 06€30MaCHOTO 00pa3a KU3HHU, IKOJIOTUYECKOTO
MBIIUIEHHUS, IEHHOCTHOTO OTHOILLIEHUS K )KMBOW MPUPOJIE U YETOBEKY.



bonbiioe 3HaueHne OUOJIOTHUS UMEET TAKXKE JUIS PEIIeHUs] BOCIHUTATEIbHBIX U Pa3BUBAIO-
HIMX 33]1a4 CPeTHETo o0IIero o0pa3oBaHusl, COIMaIU3a o0yJaromuxcs. V3ydenne Ouonoruu
oOecrieynBaeT yciaoBus Al GOPMUPOBAHUS UHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX U HH(OP-
MAaIMOHHBIX HABBIKOB, 3CTETUYECKOH KyJIbTYpBhI, CIIOCOOCTBYET HHTETPAIIUH OMOJIOTUYECKHUX 3HA-
HUH C MPeICTaBICHUSIMH U3 IPYTHX Y4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3HKH, XUMHUH U Te0-
rpadun. HazBanHbie MOJ0XKEHUS O MIpeIHa3HAUYEHUH yueOHOro mpeameTa «bruonorusy» cocTaBuiIn
OCHOBY JJIsl OIPE/ICIICHHUS TIOJIX0JI0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0 COJEPKAHUSs, IPEICTaB-
JICHHOT'O B ITpOrpaMMe 1o OUOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JOJIKHBI
OCBOWTH 3HAHMS M YMEHHs, 3HAUYUMbIC s (POPMUPOBAHMS OOIIEH KyJIbTYphI, ONPEACISIOmue
a/ICKBaTHOE TOBE/ICHUE YEJI0BEKa B OKPYIKAIOIIEH MPUPOJHOM Cpefie, BOCTpeOOBaHHBIE B MTOBCE-
JTHEBHOM KW3HHU M MPAKTUYECKOHN AesTenbHOoCcTH. Oc000€ MECTO B 9TOM CHUCTEME 3HAHUM 3aHH-
MAIOT 3JIEMEHTHI COJIEP KaHUS, KOTOPbIE CIy>aT OCHOBOM i ()OpMUPOBAHUS MPECTABICHUN O
COBPEMEHHOM eCTECTBEHHO-HAYYHOU KapTHHE MUPA U IEHHOCTHBIX OPUEHTALIUAX TUYHOCTH, CIIO-
COOCTBYIOIIMX TYMaHU3alUU OUOJIOTMYECKOTO 00pa30BaHHUS.

CTpyKTypUpOBaHUE COJAEpKaHUS y4eOHOro Marepuaia B MporpaMme Mo OMOJOTHUU OCY-
IIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX JKH-
BOW MPHUPOJIBL, 0 €€ YPOBHEBOW OPTaHMU3ALMHU U IBOJIOIHMHA. B COOTBETCTBUU C ATUM B CTPYKType
yuebHoro npeamMera «bruonorusy BBIIEICHBI CIeAyIOMNEe COJepKaTeNbHble THHUN: «buomaorus
Kak Hayka. MeTo/pl HaydHOTO TO3HaHUs», «KieTka kak Onomorudeckas cucrtemay, «OpraHnuszm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOrooOpasue OpraHu4ecKoro Mupa», « IBOIIOIUS
KHUBOU TPUPOABD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Llens n3yuenus yuebHoro npeameta «buosnorus» Ha 6a30BOM YpOBHE — OBJIaZICHHUE 00y4a-
IOIIMMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAJIILHOW OpraHu3alMy >KUBBIX CHCTEM Pa3HOTo
paHra v npuoOpeTeHrne yMEHUI HCII0/Ib30BaTh 3TH 3HAHMS JUIs TPaMOTHBIX AEHCTBHUI B OTHOIIIE-
HUHM 00BEKTOB KUBOW MPUPOIBI U PEHICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

HocTtmwkenne 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 0bOec-
MIEUYNBACTCS PEIICHUEM CIICAYIOMINX 3a/1a4:

OCBOCHHE 00YJaIONIMMHUCS CHCTEMBI 3HaHUH 0 OMOJIOTHUECKUX TEOPHUSX, YUSHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPaBUIIaxX, CIyKaIIUX OCHOBOM Ui GOPMUPOBAaHUS MpECTaBIIe-
HUI O eCTECTBEHHO-HAYYHOI KapTHHE MHUpa, O METOJIaX HAy4YHOTO IMO3HAHMS, CTPOSHUH, MHOTO-
00pa3uM U OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOI'O YPOBHS OpPTaHU3aIMH, BBIJAIOIIUXCS OTKPHI-
TUSIX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHHY;

(dbopmupoBaHUE Y 00YJAIONIIXCS TO3HABATEIBHBIX, HHTEJICKTYAIBHBIX H TBOPUECKUX CIIO-
COOHOCTEH B TIpoIiecce aHaINM3a JaHHBIX O My TSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISAIOB, HIEH
1 TIOIXOJIOB K M3YYEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3aINH;

CTaHOBJICHUE y 00yYaromuXcs 00Iel KyIbTyphl, QyHKIIMOHATBHON TPAMOTHOCTH, Pa3BH-
THE YMEHHI OOBSICHATH U OLIEHUBATDH SIBIICHUS OKPYXKAIOIIETr0 MUpPA KHUBON MPUPOIBI HA OCHOBA-
HUM 3HAHUH U OTIBITA, MOJYYEHHBIX ITPH U3YYEHUH OMOJIOTHH;

dopmupoBaHue y 00yJarOIUXCs YMEHUH WILTIOCTPUPOBATh 3HaYeHUE OMOJIOTHUECKUX 3Ha-
HUI B IPAKTUYECKOH JEATENbHOCTH YellOBeKa, pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJO-
Uil 1 arpoOMOTEXHOJIOTHIA;



BOCIIUTaHHUE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM YKMBOM MPHPOIBI, HEO0-
XOJIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIO/ICHUS] STHYECKUX HOPM TP MPOBEACHUH OHO-
JIOTUYSCKHUX UCCIICIOBAaHUMT;

OCO3HAHUE [EHHOCTU OMOJOTUYECKMX 3HAHWN JUIsl TIOBBIIMICHUS YPOBHS 3KOJIOTHYECCKOM
KyJbTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NpUMEHEHHE MPHUOOPETEHHBIX 3HAHUI U YMEHUH B MMOBCETHEBHON KU3HU ISl OIICHKH T10-
CJICZICTBUI CBOEGH JICATEIILHOCTH TI0 OTHOIICHHIO K OKPYXKAIOIICH cpelie, COOCTBEHHOMY 3110pO-
BbIO, 000CHOBaHUE U COOII0IeHNE Mep TPO(IIIaKTHKH 3a00I€BaHUM.

B cucreme cpennero obmiero oopazoBanus «buosnorus», ndyyaemas Ha 6a30BOM YpOBHE,
SIBIISIETCS 00SI3aTEIILHBIM yYeOHBIM IMPEAMETOM, BXOISAIINM B COCTaB MpeaMeTHOM obnactu «Ecte-
CTBEHHO-HAYYHBIC MIPEIMETHIY.

Jlnst u3y4yenusi Ouosoruu Ha 0a30BOM YPOBHE CpEIIHEro o0IIero oOpa3oBaHUs OTBOIUTCS
136 gacos: B 10 ki1acce — 68 wacos (2 vaca B Heneno), B 11 kiracce — 68 yacos (2 yaca B Heael0).



COJEP)KAHUE OBYYEHUA

(mpakTHYecKasi 4YacTh CO/IePKAHUS Y4eOHOr0 MpeaMeTa YCHJIeHA MATePUAJIbHO-TeX-
HUYecKoil 0a30i meHTpa «Touka pocray, HCMOJAbL3YEMOT0 JJIs1 peaju3aluu 00pa3oBarelib-
HBIX POrPaMM B PaMKAaXx NpenojgaBaHusi 0H0JOTuN)

10 KJIIACC

Tema 1. buojsiorusi Kak HayKa.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMU €CTe-
CTBEHHBIMU HayKamH, Qriiocodueid, STUKOM, ICTeTUKON U nmpaBoM. Pois Ouonoruu B (hopMupo-
BaHUH COBPEMEHHOI Hay4yHOU KapTUHBI MUpa. CrcTeMa OMOJIOrHYECKUX HaYK.

MeTo1p1 TO3HAHMS KUBOM MPUPOIbI (HAOII0OJeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATHCTUUYECKass 00pabOTKa JaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW IPUPOJIBI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

[TpakTrueckas pabora Ne 1. «Vcnosnb30BaHKEe pa3aIMdHbIX METOAOB IIPU U3YYEHUU OMOJIO-
TUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBbI M UX OPraHU3aIUA.

JKuBble cucteMbl (0MOCHCTEMBI) KaK MpeaAMeT u3ydeHust Ouonoruu. OTIn4ue KUBBIX CH-
CTEM OT HEOPTAaHUYECKOU IPUPOJIBI.

CpoiicTBa OMOCHCTEM U WX pazHOOOpasue. YPOBHU OpraHU3alUN OMOCHCTEM: MOJICKYJIISP-
HBIH, KJIETOYHBIN, TKaHEBbIM, OPraHW3MEHHBIH, TOMYISIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OHO-
reO0IeHOTHYECKUIT ), OrochepHbIit.

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

JlabopaTtopHnast pabota Nel «MexaHU3MBbI CaMOPETYIISAIIUN»

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE MPU3HAKH JKU3HW», «YPOBHH OpraHU3AlMU KHUBOU MPH-
pOIBI».

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJICTKH.

XHUMHUYECKUH COCTaB KJIETKU. XMMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTBHI.
Bona n MuHepanbHbIe BElIECTBA.

OYHKIMKY BOABI U MUHEpPAJIbHBIX BELIECTB B KieTke. [logaepxkanue ocMOTHYECKOro Oa-
JaHCca.

Bbenku. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHUMbIC aMHUHOKHCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYpPhI OEIKOBOM MoJie-
KyJbl (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUUECKHE CBOMCTBA
6enkoB. buonornueckue GyHKIUN OEIKOB.

®depMeHTHI — Ouoornueckre karanuzaropel. CTpoeHue GpepMeHTa: aKkTUBHBIN LIEHTP, CYO-
ctpatHas crerupuaHocts. Kodepmentsl. Butamunbl. OTinuuns GpepMeHTOB OT HEOpraHMYECKHX
KaTaJIn3aTOpOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JIAKTO03a) | MoIHcaxapusl (Kpaxmal, TIMKOTeH, IeNToI03a). buonornueckue GpyHKINN yTraeBo-
JI0B.



Jlunmuaer: Tpurimnepuasl, Gochomunuapl, ctepouasl. ['uapoduasHO-TUAPOPOOHBIE CBOMA-
ctBa. buonornueckue ¢pynkuuu unuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JIMIUI0B KaK UCTOY-
HUKOB DHEPIUHU.

Hyxkneunoseie kucnorsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHUCIIOT.
Crpoenue u ¢pynkuun JIHK. Ctpoenne u pynkmuu PHK. Bugsr PHK. AT®: crpoenue u pyHK-
LUU.

[{utonorus — Hayka o kierke. Kiierounast Teopusi — mpuMmep B3auMOJICHCTBUS e U (ak-
TOB B HAYYHOM IMO3HAaHUHU. MeTObl U3yUEHHUs KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiue npu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tunbl KJIETOK: yKapuoTHYeCKasi U mpokapuotnyeckasi. OCOOEHHOCTH CTPOEHUS POKapHU-
oTr4eckoi kinetku. Knerounas crenka 6akrepuii. CTpoeHHE dyKapuOTHUECKOM KiIeTKH. OCHOB-
HBIEC OTJINYHS PACTUTEIBLHOM, )KUBOTHOM U TPUOHON KIIETKH.

Hexnerounsie popmbl )ku3HU — BUpYChL. McTopus oTkpbitus BupycoB (/. V. IBaHOBCKUiA).
Oco0eHHOCTH CTPOEHUS U )KU3HEHHOI'0 IIuKJIa BUpycoB. baktepuodaru. bonesnu pacrenuii, xu-
BOTHBIX U YeNIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nummynonedunura yenoseka (BUY) — Bo3-
oymutens CIIM/la. OOpaTHas TpaHCKpUIIMS, peBepTa3a U uHTerpasza. [Ipodunaktuka pacrpo-
CTpaHEHUsI BUPYCHBIX 3a00JICBaHUM.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMUKC, UX (PYHKLUH.
[TnazmaTtuueckas memOpana, e€ cBoicTBa U (pyHkuuu. [utonnasma u e€ opranouasl. OgHOMEM-
Opannbie opranousl kietku: JIIC, annapar ['ombmxu, mu3ocomsl. [lomyaBTOHOMHBIE OpraHo-
UAbl KJIETKU: MUTOXOHAPUH, Tu1acTubl. [IporcxoxaeHnne MUTOXOHApUI U Tuiactud. Buael mia-
ctun. HemeMOpaHHbIe OpraHONIbI KJIETKH: pUOOCOMBI, KIIETOYHBIHN IIEHTP, IIEHTPUOJIN, PECHUYKH,
KryTUkd. @yHKIIMN OpraHOUI0B KJIETKH. Brirtouenus.

SAnpo — perynaTopHslil HeHTp kiaeTku. CTpoeHue sapa: siiepHas 000104Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JleMoHCTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hunarpammsbl: «Pacnipeaenenne XMuMHYECKHUX 3JIEMEHTOB B HEKUBOM NIpUpoie», «Pacrpene-
JIEHME XUMHUYECKHUX IEMEHTOB B )KHUBOU IIPUPOJIEN.

TaGmuuel u cxemsl: «Ilepuonnyeckas TabnuLa XMMUYECKUX 3JI€MEHTOBY», «CTpoeHHe MO-
JeKynbl BoJbl», «buocunres Oenkay, «CtpoeHue moiekynbl Oenka», «CTpoeHHe (QepMeHTay,
«Hyxneunosslie kucnotel. JJTHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapHOTHYECKON
KIETKN», «CTpOEHNE KUBOTHOM KIIETKW», « CTpOEHUE pAaCTUTENBbHON KIEeTKN», «CTpoeHue mpo-
KapUOTUYECKOH KIETKIN», «CTpoeHHE sAIpa KIETKN», « Y TIeBOAbD, «JIlunuasny, «Bupyce», «bak-
tepuodarmy, «CtpoeHue u xxu3HeHHbIN uk1 Bupyca CIIM la, 6aktepuodaray.

OOGopyaoBaHue: CBETOBOW MHUKPOCKOT, 000PY/I0BaHUE /I TPOBEICHHS HAOTIOICHUN, 13-
MEpEeHHH, KCIIEPUMEHTOB, MUKPOIPENnapaThl paCTUTENIbHBIX, )KUBOTHBIX U OaKTepHAbHBIX Kie-
TOK.

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

JlaGopatopHas padoTa Ne 2. «/3ydeHune KaTaIMTHUECKOW aKTHBHOCTH ()epMEHTOB (Ha MPH-
Mepe aMuiIa3bl WK KaTalla3bl)y.

JlaGopatopHast pabota Ne 3. «/3y4yeHue cTpoeHHs KIETOK pacTEeHHi, )KUBOTHBIX U OaKTe-
pUi TOI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.



Tema 4. ’KuznenesareJLHOCTh KJIETKH.

OOMeH BemecTB, WM METa00IM3M. ACCUMMIIALINS (TTACTUYECKUNA OOMEH) M JUCCUMUIIS-
sl (SHEpreTUYeckuii 0OMEH) — JIBe CTOPOHBI €AMHOTO TMpolecca Meradbonn3ma. Poib 3aKk0HOB
COXpaHEHHUS BELIECTB U SHEPTUU B IOHUMaHUU MeTabosIn3Ma.

Tumnber oOMeHa BelecTB: aBTOTPO(GHBIN U reTepoTpodHbIil. Poib hepMeHTOB B 0OMEHE Be-
IIECTB U IIPEBPAILIEHUH SHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBas (a3bl ¢porocuHTe3a. Peakiuu dorocunTesa. I dek-
TUBHOCTH (pOTOCHHTE3a. 3HaUeHHuEe (poTOoCUHTE3a ISl )KU3HH HA 3emuie. BrnusiHue ycnoBuil cpezbl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHHS €T0 MPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTE3. XEeMOCHHTE3UPYIONINe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

DHepretudeckuii 0OMeH B KJieTKe. Pacierienne BemecTs, BblIEICHHE U aKKyMYJIHPOBa-
HUE SHEPrUu B KJIETKE. DTalbl SHepreTuueckoro oomena. I'mukonus. bpoxkenue u ero Buasl. Kuc-
JIOPOAHOE OKHUCIIEHHE, WU KJIeTOYHOe Jpixanue. OkuciaurenpHoe hocopunupoBanne. DPdex-
TUBHOCTb 3HEPIreTUYECKOro 0OMEHA.

Peakiun matpuuHoro cuntesa. I'enerndeckas nHbopmanusa u [JHK. Peanuzanus reneru-
yeckoi nHpopMaIuu B KJieTke. [ eHeTnyeckuit Ko U ero cBoicTBa. TpaHCKpUIILUS — MAaTPUYHBIN
cunte3 PHK. Tpancsiims — OnocuHTe3 Oenka. DTarbl TpaHcisaiuu. KonqupoBanue aMHHOKHCIIOT.
Poie pubocom B OnocuHTE3€ OenKa.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuner 1 cxeMbl: «Tumel TUTaHus», «MeTtabomnu3m», «MHTOXOHAPHUD», «DHEpPreTHye-
ckuii oOMenH», «Xoporutact, «DotocuuTe3y, «Ctpoerue JJHK», «CtpoeHne u GyHKITMOHUPO-
BaHHe TeHay, «CuHTe3 Oenkay, «I'eHeTnueckuii koay, «Pemmukarus JJTHK».

O6opynoBanue: monenu-anmumkanuu «Yasoenune JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHE KIETKN», MojieTb cTpyKTyphl JTHK.

Tema S. PazMHokeHHe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii UK, WK KU3HEHHBIA UK KIeTku. MHTepdaza u muto3. [Iporneccsl, npote-
Karomue B uHTepdase. Permkanus — peakuust Matpuanoro cunre3a JIHK. Ctpoenue xpoMocom.
XpoMOCOMHBIN HAOOP — KapHOTHUIL. JIUIITOMAHBINA U TATUIOUTHBIN XpPOMOCOMHBIE HAOOPHI. XpoMa-
bl [{uTonornyeckre OCHOBBI pa3MHOKEHUSI M MHIUBUIYaJIbHOTO Pa3BUTHS OPTAaHU3MOB.

Henenne knerkn —Muto3. Ctaguu muto3a. [Ipouecchl, mpoucxoasuiye Ha pa3HbIX CTaIuaX
MUTO3a. bBroIOrnueckuii cMbICa MUTO3A.

[Iporpammupyemasi Tubenpb KJIETKH — aronTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0€CIoJIoe 1 MoJIoBoe. Buibl 0ecroioro pa3MHOKEHUS:
JIeJIeHre Ha/IBOE, TOYKOBAHKE OJTHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE pas3-
MHOkeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAU€HUE VIS CEJIEKIUU.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Ctaguu meiio3a. [Iponeccsl, npoucxoasuime Ha ctaguax meito3a. [loseaenue xpo-
MocoM B Meio3e. Kpoccunrosep. bruonorudeckuii CMbICH U 3HaU€HHE Meiio3a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [1o/0oBBIE Kene3bl:
CEMEHHUKH U suIHUKU. OOpa3oBaHUE W PA3BUTHE MOJIOBBIX KJIETOK — raMeT (CIiepMaTo30m/I, Sii-
LEKJIETKA) — cliepMaToreHe3 v oBorenes. OCOOEHHOCTH CTPOEHUS AULEKIIETOK U CIEPMATO30H/10B.
Omnonoreopenue. IlapreHorenes.



NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dMOpUOTEHE3).
Oransl SMOPHOHAIBHOTO Pa3BUTHS Y MMO3BOHOYHBIX )KMBOTHBIX: IPOOJICHHE, TaCTPYJIALHUs, Opra-
Horenes. [ToctamOpuonanbHoe pazButue. THUITBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: IPSMOE, HENPS-
Moe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BBI3bIBATD
BPOKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUsS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuupe! u cxembl: «DOpMBI pa3MHOXKEHHUSI OPraHU3MOBY, «J{BOHHOE OIIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pACTEHUI», «/leeHne KineTku 6akrepuin»,
«CtpoeHue TMOJIOBBIX KIETOK», «CTpoeHHe XpoMOcoMbl», «KieTouHbli nukim», «Pemmukarms
JHK», «Mutos», «Meiios», «lIpsiMoe u HenpsiMmoe pa3BUTHEY, «['aMeToreHe3 y MIIEKOMUTAOIIUX
U 4yenoBeka», «OCHOBHBIE CTAJHH OHTOTEHE3a.

O6opyoBaHue: MHUKPOCKOI, MHUKporpenaparbl «CrepMaTo30Uibl MIIEKOIUTAIOLIETO,
«SlinekneTka MieKonuTaromero», « Kapuokunes B kieTkax KOpeIka JIyKa», MarHUTHast MOJEIIb-
anmuukanus «Jlenenue knetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaGopaTtopHnast pabora Ne 4. «Habmronenne MUTO3a B KIE€TKaX KOHYMKA KOPEIIKA JIyKa Ha
TOTOBBIX MUKpOTIPEapaTax».

JlaboparopHas pabota Ne 5. «3ydeHue cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIpE-
naparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHky. VicTopus pa3BUTHs TeHETHKH. POk uToI0rHu 1 SMOpHOII0-
TUH B CTAHOBJICHHH F€HETHKHU. BKIaa poccuiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE TEHETUKU.
MeTtop1 reHeTHKHY (THOPHUI0IOTHUECKUN, IUTOTEHETUIECKHH, MOJIEKYIIpHO-TeHeTHuYeCcKuit ). Oc-
HOBHbIE T€HETUYECKUE MOHATHS. [ eHeTnyeckas CMUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpelIrBa-
HHUIA.

3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, ycTaHOBIeHHBIE [ . Menaenem. MoHOrnopu-
HO€ CKpeIllMBaHue. 3aKOH eMHO-00pa3usi THOpUIOB iepBoro nokoneHus. [IpaBuino nomuHupoBa-
HUs. 3aKOH paclleIuieHus npu3HakoB. ['unore3a unctorsl ramer. IlogHOE M HEMOJIHOE JOMUHU-
poBaHuUe.

JluruOpunHoe cKkpemiMBanre. 3aKOH HE3aBUCUMOTO HaclieJoOBaHMsI Tpu3HaKkoB. [luTorene-
TUYECKUE OCHOBBI TUTHOPUAHOTO CKpElIMBaHUs. AHATU3UpPYIOIlee cKpenruBanue. Mcmnonb3oBa-
HUE aHAJIM3UPYIOIIEro CKPEIIMBAHUS ISl ONIPEIENIEHNs TeHOTUIIa 0COOU.

CueruieHHOE HacneaoBaHue mpu3HakoB. Pabora T. MopraHna 1o crenjieHHOMY HaclieJJoBa-
HUIO reHoB. Hapyl1ieHue crienieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTHU. | €HETHUECKHE KapTHl.

['eneruka nosia. XpoMOCOMHOE OMpeiesieHue MoJia. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. [ 0-
MoraMeTHbIE U TeTeporaMeTHble OpraHnu3Mbl. HacnenoBanue npru3HaKoB, CHEIIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUIbI ”3BMEHUMBOCTHU: HEHACIIEACTBEHHAS U HacleICTBeHHas. Posib cpeibl
B HEHACIIEJICTBEHHONW M3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIMOHHOW U3MEHYMBOCTU. Ba-
PHUAIMOHHBIN Psil U BapuannoHHas kKpuBas. Hopma peakmmu npusHaka. KonnuecTBeHHBIC U Kade-
CTBEHHBIE TPU3HAKHU U X HOpMa peakiuu. CBorcTBa MOAU(UKAITMOHHOW U3MEHIUBOCTH.

Hacnencreennasi, i reHOTHIIMYECKAsi, U3MEHUMBOCTh. KOMOWHATHBHAS W3MEHUHUBOCTD.
Meii03 1 MOJOBOH MpoIIECC — OCHOBAa KOMOMHATUBHONW M3MEHUMBOCTH. MyTallmOHHAsT U3MEHYH-



BocThb. Kitaccudukanus MyTanuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacTOTa U IPUYUHBI MyTa-
1uii. Mytarennsle (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEACTBEHHON N3MEeHYMBOCTH H.
H. Basuiosa.

BHesnepHas HacJI€ICTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka yenoseka. Kapuorun yemoBeka. OCHOBHBIE METO/IBI TEHETUKH YEJI0OBEKA: IT'eHEa-
JIOTHYECKUH, ONM3HENOBBIH, IUTOTCHETUIECKUN, ONOXUMHUECKUH, MOJIEKYIAPHO-TEHETHYECKHIA.
CoBpeMeHHOE OIpeeIeHUE TeHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, FEHOTUIIMPOBAHUE, B
ToM yucie ¢ nomoiupto ITIP-ananu3a. HacnenctBeHHble 3a001eBaHus 4eIOBEKa: T€HHbIE 00-
J€3HH, O0JIE3HU ¢ HACJIECTBEHHON MPeApaclooKeHHOCThIO, XpOMOCOMHBIE Oosie3Hu. Comaru-
4YecKHe U reHepaTuBHbIe MyTalii. CTBOIOBBIC KIIETKH. [ [puHIMIIBI 310pOBOro 00pasa KU3HU, A1-
arHOCTUKHU, TPOPUIAKTUKY U JICUCHHS TeHETHYECKUX 00Jie3HeH. MeanKOo-TeHETHUECKOE KOHCY b~
TUPOBAHKE. 3HAYCHUE MEIULUHCKON I'€HETUKHU B IPEJOTBPAIICHUN U JICUCHUU F'CHETUYECKUX 3a-
0os1eBaHUH YeIoBeKa.

JleMoHCTpanum:

[Moptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodeer-Pe-
coBckuii, H. 1. BaBunos.

Tabnuupl 1 cxembl: «MOHOrMOPUIHOE CKPELIMBAHUE U €r0 IUTOI€HEeTHUYECKasi OCHOBAY,
«3aKOH pacIlEeIUIeHNUs U €r0 HUTOT€HETUUECKAsi OCHOBa», «3aKOH YMCTOTHI raMeT», «urubdpun-
HOE cKpeuBaHue», «Lluronornueckue oCHOBBI TUTMOPUIHOTO CKpeluBanus», «Meito3», «B3a-
MMOJICHCTBUE AJIJICIIBHBIX T'€HOB», «l'@HeTH4ecKue KapThl PaCTEHUMH, )KMBOTHBIX M YEJIOBEKA»,
«['eneTnka nona», «3aKOHOMEPHOCTH HACIEAOBAHNUSA, CLEIJICHHOIO C II0JI0M», «KapuoTunel de-
JIOBEKa M KUBOTHBIX», «BUABI n3MeHYHBOCTHY, «MonnpukamonHas N3MEHYUBOCThY, «Hacie-
JoBaHMe pe3yc-(hakTopa», «['eHeTuka rpymnmn KpoBu», « MyTallnoHHasi U3MEHUYUBOCThY.

Ob6opynoBanue: MoJeNu-anmiInKau «MoHoruOpuaHoe ckpemuBanue», «Henomnnoe no-
MUHHpOBaHUe», «Jurubpuanoe ckpemmbanuey, «Ilepekpéct XxpoMocom», MUKPOCKOIT U MUKPO-
npenapar «/[po3odunay (Hopma, myTauu GOpPMBI KPBUTLEB U OKPACKH Telna), repoapuit «I'opox
IIOCEBHOM.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 6. «3yueHue pe3yiabTaToB MOHOTHUOPUAHOTO U AUTHOPHIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 7. «M3yuenne MoaupuKaIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiJia U BApUALIMOHHOM KPUBOI».

JlaGopatopHas padora Ne 8. «AHanu3 MyTauuil y Apo30(uisl Ha TOTOBBIX MUKPOIIpenapa-
Tax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa M Ipolecc. 3apoKICHHUE CENEKIUN U foMecTuKanus. Yuenue H. U.
BaBuiioBa o eHTpax NpoUCXOKIEHUSI 1 MHOT00Opa3usl KyJIbTypHbIX pacTeHuid. LleHTpsl mpouc-
XOXKIEHMSI TOMAIIHUX )KUBOTHBIX. COPT, MOpo/ia, MITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIil M MHAWBUYaIbHBIM OTOOPHI B CEJIEKLIUU pac-
TEeHUH U )KUBOTHBIX. OlleHKa SKcTepbepa. bIu3kopoacTBEHHOE CKpelBaHue — UHOpUIuHT. Yu-
ctas auHus. CKpelrBaHue YUCTBIX JUHUU. ['eTeposuc, unu rubpuanas cuna. HepoactsenHoe
cKpemuBanue — aytopuausr. Otnanéunas rudpuanszanus u e€ ycrnexu. MlcKyccTBeHHBIN MyTare-
HE3 U NOJyYEHUE MOIUIIIONI0B. JJoCTHKEHUS CENEKIIMNA PACTEHUH, )KUBOTHBIX M MUKPOOPIaHU3-
MOB.



brorexHoIorus Kak oTpaciib Npou3BoJACTBA. [ eHHas MHKEHEpHsl. DTalbl CO31aHUs PEKOM-
ounantHoil JJHK u Tpancrennsix opranuzmoB. Knerounast nnxenepus. Kinetounsle KynbTypsbl.
MUKpPOKJIOHATIBHOE Pa3MHOKEHHUE pacTeHHui. KiOHMpoBaHNE BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO-
3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U ATHUecKue mpodieMbl. MO — reHeTndecku MOIu-
bunupoBaHHbIE OPraHNU3MBI.

JleMoOHCTpanum:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuie! u cxeMsbl: kaprta «L{eHTpbl IPOUCXOXKACHUS U MHOTO00Opa3usl KyJIbTYPHBIX pacTe-
Huiy, «lopoasl ToMaliHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHuit», «OTnanéunas ruopu-
nu3anusy, «PadoTe! akagemuka M. @. IBanosay, «ITonumionaus», « O0bEKTbI OMOTEXHOJIOTUL,
«Knerounble KyJIbTypbl U KJIOHMpOBaHUE», « KOHCTpynpoBaHUE U IEPEHOC FEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU IJI0JI0OB M KOPHEIUIOAO0B TUKUX (DOPM U KYJIbTYPHBIX COPTOB pac-
TeHul, repbapuii «CeabCKOX03HCTBEHHBIE PACTCHUSY.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTH)KEHUSI CEJIEKIIMM PACTEHUH U )KMBOTHBIX (Ha ce-
JICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBIN yUaCTOK, B TEIITNYHOE X0351ii-
CTBO, J1a00paTOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorIOHOHHAA OHOJIOTHS.

[TpenocsuIKy BOSHUKHOBEHUS 3BOJIFOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BivsHue 3BOIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTMU U APYTUX HAYK.

CuzerenbcTBa 3BoJoLMU. [lageoHTOIOrHYECKHE: TOCIEI0BATENLHOCTD MOSIBIIEHUS BU/I0B
B MaJICOHTOJIOTMUYECKON JIETONUCH, TiepexoiHble ¢popMbl. buoreorpaduyeckue: cXoAacTBO U pas-
anuue GayH U Graop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOIHYHbIE, aHAJIOTMYHbIE, PYJUMEHTApHBIE OpraHbl, aTa-
BU3MBI. MOJIeKyIIpHO-OMOXMMHUYECKHUE: CXOJICTBO MEXAHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX
MeTa0OIMUECKUX MyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. [Ipennocsuiku BOSHUKHOBEHUS 1apBUHU3MA. JBHXKY-
M€ CUJIbI BOJIIOLUHU BUJOB 10 J[apBUHY (M30BITOYHOE pa3MHOKEHHE NPU OTPAaHUYEHHOCTH pe-
CYPCOB, HeomnpeaeaEHHas U3MEHUNBOCTh, 00ph0a 3a CyleCTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tonynsius Kak eTuHUIA BU1Aa U 3BOJTIOIUH.

JIBuxkyuue cusbl (pakTophl) IBOJTIOLKN BUAOB B IpUpoJie. MyTallMOHHBIN IPOLECC U KOM-
OMHATUBHAsI N3MEHYUBOCTD. [loMysAIIMOHHBIE BOJIHBI U Apeiid reHoB. M3omsamust 1 Murpanus.

EcrecTBeHHbI 0TOOp — HampaBistonmii GpakTop 3Bomonun. OopMbl €CTECTBEHHOTO OT-
oopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boitonuu. [IpuMeps! npucnocodieHnit
y opraau3mMoB. ApoMop(}o3bl U UAN0-aAATI TAIHH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BU1000pa30BaHMs: Teorpa-
¢duyeckoe, SKOJIOTUYECKOE.

MaxkposBomorus. @opmbl 3BONIONUH: (UIeTUYECKas, TUBEpPreHTHas, KOHBEpreHTHasl, ma-
payutenbHas. HeoOpaTUMOCTb BOJIOIUH.



[TponcxoxzaeHne OT HecneUalIn3UpOBaHHbIX NpeakoB. IIporpeccupyromas cnenuannsa-
1. AnanTuBHas paguanus.

JleMoHCTpanum:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 2. I'ek-
kenb, @. Mromep, A. H. CeBepiios.

Tabnuubl u cxemsl: «Pa3BUTHE OPraHNYeCcKOTro MUpa Ha 3eMiIe», «3apOIbIIIH IT03BOHOYHBIX
KHUBOTHBIX», «Apxeontepuxc», «Dopmbl 00pHOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBINH 0TOOPY,
«MHoroo6pa3zue copToB pacTeHuit», « MHoroo0pasue nopoj KUBOTHbIX», «Ilomymsiuuny, «My-
Tal[MOHHAsi ©K3MEHUUBOCThY, «ApoMopdo3b», «Manoaganranumny», «O0mas neresepanus», «/su-
XKYIIHE CHIIBI HBOJIOIUINY, «Kapra-cxema mapumpyTa myremectsust U. lapsuna», «boprba 3a cy-
miecTBoBanuey, «lIpucmocobieHHOCTs opranuzMoBy, «['eorpaduueckoe BHI000pa3zoBaHUEY,
«DKOJIOTHUECKOE BUA000PAa30BaHUEY.

O06opynoBaHMe: KOJJIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPAcKH, HA0Op II0OA0B U
ceMstH, KoJutekuus «IIpumepsl 3aIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIPaBJICHUS IBOJIIOLUNY», 00bEMHAs MoJieNb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckas kapta Mupa, komiekuus «PopMbl COXPaHHOCTH UCKOMAEMbIX JKUBOT-
HBIX U pacTeHUiD», Mozaens ammnkanus «llepekpéct xpomocom», BiiaxHble npenaparsl «Pa3Bu-
THE HaceKkoMoro», «Pa3BuTHe mnaArymku», Mukporpenapar «Jposoduna» (HOpma, MyTaluu
(OpMBI KpbUIbEB U OKPACKH TEJIA).

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHI0B 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlabopaTtopHast pabota Ne 2. «Onucanue mpucrnocoO0IeHHOCTH OpraHnu3Ma U €€ OTHOCUTEIb-
HOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIE IIPEICTaBICHUS O 3apOXKACHHUU >KW3HU. HaydHble rUmoTe3pl BOSHUKHOBEHMS
JKU3HU Ha 3emuie: abMoreHe3 U MaHcrepMus. XuMudeckas 3Botonus. AOHOTEeHHBIN CHHTE3 opra-
HUYECKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIILHOE MOITBEPKICHUE XUMUYECKON 3BO-
monmu. HavanbHble sTambl Ounonoruyeckoit sBomonmu. ['unoresa PHK-mupa. ®opmuposanue
MEeMOpPaHHBIX CTPYKTYP U BO3HMKHOBEHHUE MPOTOKIETKU. [lepBble KiaeTku u ux sBosonus. dop-
MHUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuogam. Katapxei. Apxerickas U mpoTepo30ncKas
spsl. [Taneo3oiickas spa u e€ nepuoipl: KeMOPUNHCKUI, OPJJOBUKCKHUNA, CUITYpUICKHNA, 1€BOHCKHIHA,
KaMEHHOYTOJIBHBIH, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepHucTUKa KJIMMaTa U FeoJ0rH4ecKuX npoueccoB. OCHOBHBIE ATAIlbI 3BOJIIOLUH pac-
TUTEIBHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHUH 1 )KUBOTHBIX. [losiBlIeHue, pacuBeT u
BbIMHpPaHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHMYECKOro Mupa Kak oTpa’keHue 3BoJiolud. OCHOBHBIE CHCTEMAaTUYECKHE
TPyl OPraHU3MOB.

OBoronus 4enoBeka. AHTPOIIOJIOTHS Kak Hayka. PazBuTue npencTaBieHui O IPOUCXO0XK-
JeHUH YenoBeka. MeTo/ibl n3ydeHus antpornorene3a. CXoCcTBa U pa3inyuns 4yeloBeKa U KUBOT-
HbIX. CUCTEMaTHYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxymue cuibl ((akTopsl) aHTpororenesa. HaciencTBeHHass M3MEHUMBOCTH M €CTe-
CTBEHHbIH 0TO0p. OO1IeCTBEHHBII 00pa3 )KU3HU, U3TOTOBICHUE OPYHiA TPY/1a, MBILIICHHE, PEUb.



OCHOBHBIE CTaIUU U BETBU 3BOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKH, Henosek ymenslid, Ye-
JIOBEK IPSAMOXOASIINM, YernoBek HeanaepTaiabCkuil, YenoBek pasymubiid. Haxoaku uckonaeMbix
OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JaCTh pacIpoCTpaHeHHs, 00bEM T'OJIOBHOIO MO3ra, odpa3
JKU3HH, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOHIHAs (€Bpa3uiicKas), Herpo-aB-
CTpajoujHas (3KBaTOpUAJIbHAs), MOHIOJIOUIHAS (a3uaTcKo-aMepHuKaHcKasi). YepThl npucnocoo-
JICHHOCTH MPEJCTaBUTENICH YeI0BEUYECKUX Pac K YCIOBUSM CylllecTBOBaHMs. EqUHCTBO uenoBeye-
ckux pac. Kputuka pacuzma.

JdemoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3nukHOBeHNEe COHEYHON CHUCTEMBD», «Pa3BUTHE OpraHU4YeCcKOro
mupa», «PactutenbHas kietka», « KuBotHas kinetka», «IIpokapuoruueckas kierka», «CoBpe-
MEHHas CUCTEMa OPraHUYECKOro Mupa», «CpaBHEeHHE aHATOMHUYECKUX YEPT CTPOEHHUS YeJIOBEKa
U 4eJIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIC MECTa MAJICOHTOJOTUICCKUX HAXOI0K MPEIKOB CO-
BPEMEHHOTO 4YeloBekay, «llpeBHeimme moan», «lpeBHue moam», «llepBble cCOBpeMEHHbIE
oy, «YenoBeyeckue pacoh».

O6opynoBanue: Mmynsku «IIpoucxoxaenue yenoBeka» (0I0CTHI aBCTPATIONUTEKA, TUTEKaH-
TpOIIa, HeaH IepTajblla, KPOMAHBOHIIA), CICTIKH WM H300paKeHUsT KAMEHHBIX OPYIUil IepBOOKIT-
HOT'O YeJIOBeKa (KaMHH-YOIIIEPhl, pyOuia, ckpebdia), reoXpoHOIoOTHIecKas Tabaua, KOJICKIUs
«DOpMBbI COXPAHHOCTU UCKOIIAEMBbIX )KMBOTHBIX U PACTEHUW.

JlaGopaTopHble U MpaKkTH4YecKHe padoThI:

[Ipaktuueckas padora Ne 1. «3ydyeHne uckomaeMbIX OCTaTKOB PacCTEeHUM M KMBOTHBIX B
KOJUTCKIIHSX).

DKCKypeusi «DBOMIONUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM
KpaeBeuecKuil My3en).

Tema 3. Opranu3msl 4 OKpYy:Kamoas cpejaa.

DKOJIOTHS KaK HayKa. 3a/1aud U pa3zelibl SKOJIOTHH. MeToAbl IKOJIOTHYECKUX HCCIIeI0Ba-
HUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKaA.

Cpenpl 0OUTaHMs OpraHU3MOB: BOJHAS, HA36MHO-BO3/YIITHAS, IOYBEHHAs, BHYTPHOPTaHU3-
MEHHas.

Oxonorudeckue (akropsl. Kimaccudukamus skomorndeckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (GakTOphl: CBET, TeMIIepaTypa, BIaxXHOCTh. DoTtonepuoansM. [Ipucnocob-
JICHUSI OPTaHU3MOB K JICHCTBUIO a0UOTHYECKUX (aKTOPOB. bruosiornueckue puTmel.

buotnueckue daktopsl. Buasl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIHS, XUIIHAYE-
CTBO, cuMOMO03 U ero ¢opmsl. [lapasuTusM, Koomnepamus, MyTyaau3M, KOMMEHCATU3M (KBapTH-
paHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HeUTpanu3M. 3HaAUeHHE OMOTUYECKHX B3aMMOJICH-
CTBUM JIJIS1 CYIIECTBOBAHMS OPTAaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTePUCTUKH MOy sy, OCHOBHBIE MTOKA3aTEH TOMYJISIIUN: YHCIICH-
HOCTb, INIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalivs. JJuHaMuKa YUCIEHHOCTH TO-
MYJISIUA U €€ PeryJisiusl.

JdemoHcTpanmuu:

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

Tabmuiel u cxeMbl: kapta «lIpupoausie 30HB 3eminy», «Cpeapl OOUTaHHSI OPTaHU3MOBY,
«Dotonepuoauzmy, «llomymsmumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIIUN HHPY30-
pun-tydenbkny, «llumesble nemnmny.



JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

Jlaboparopnas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHUI M3 Pa3HBIX MECT
0oOUTAHUS.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo01mecTBa U IKOJIOTHYeCKHE CHCTEMbI.

Coo011ecTBO opranu3MoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BUAOBAS, POCTPAHCTBECH-
Has1, Tpoduueckas (mumieBas). Buasl-momunanTel. CB3u B OMOIICHO3E.

Dkonoruyeckue cuctemsl (3kocuctemsl). [Tonsitue 06 sxocucreme u OuoreoreHose. OyHk-
LIMOHAJIbHBIE KOMIIOHEHTBI 9KOCUCTEMBI: IPOYLIEHThI, KOHCYMEHTBI, peAyLeHTbl. Kpyrosopor Be-
IIECTB U MTOTOK PHEPTUU B 3KocucTeMme. Tpopudeckue (MHUIEBbIe) YPOBHU SKOCUCTEMBI. [ InieBbie
uenu u ceti. OCHOBHBIE MOKA3aTeNId IKOCUCTEMBI: OMoMacca, MpoAyKIUs. JKOJIOTHUECKHUe Tpa-
MUJBL: TPOAYKIIMU, YACICHHOCTH, OoMacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIfA-
uus, pazputue. CyKieccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOTO MJIM HIMPOKO-
JUCTBEHHOTO Jieca.

AHTPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKocucTeMbl. brosorudeckoe u xo-
3sIICTBEHHOE 3HAUYEHHUE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocta u cTpykTypa Ouocdepst. XKusoe
BemecTBO U ero pyHkuun. OcoOeHHOCTH OMocdephl Kak Ti100anbHONW IKOCHCTEMBI. JlmHaMmuye-
CKOE paBHOBECHE B 0OpaTHas CBs3b B Omocdepe.

KpyroBopots! BemiecTB U OMOreOXMMHYECKHE IMKIIbI 3JIEMEHTOB (yriiepoja, a3oTa). 30-
HaJIbHOCTB Ouocdepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emian. AHTporioreHHbie u3MeHeHus B onocdepe. ['modanpHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHuE NPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
yctoiunBocTu 6nochepsl. OCHOBA pallMOHANTBHOTO YMPABICHHs MPUPOIHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTuykeHust OMOJIOTHM U OXpaHa MPUPO/IBI.

JdemoHcTpaumuu:

[Toprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunel u cxemsbl: «[lumessie nenu», «bruoreHos: coctaB U cTpykrypa», «lIpupoaHsie
coob1ectBay, «llenu nutanusy, «JKonornyeckas nupamuaa», «buocdepa u yenosex», «IkocH-
CcTeMa MIHUPOKOJUCTBEHHOIO JIeCa», « IKOCUCTEMA XBOMHOIO Jiecay, «broieno3 BojgoémMay, «Ar-
poiieHo3», «lIprumepHbIe aHTPONMOTEHHbIE BO3JIEUCTBUS Ha IPUPOY», « BakHeillre ncTouHuKN
3arpsi3HEHUs] BO3/AyXa W TPYHTOBBIX BOI», «[louBa — BakHeHIIasi cocTaBisomas 6uochepsh,
«®DakTtopsl aerpaganuu nousy, «Ilapaukossiit apdexT», «PaKkToOpbl paAHOaKTUBHOTO 3arpsi3He-
Husl O6uocdeps», «OO0mas crpykrypa O6mochepsr», «PacnpocTpanenue >ku3Hu B Ouochepe»,
«O30H0BBI Kpan Ouochepsy, «Kpyrosoport yriaepona B buochepe», «Kpyroopor azora B mpu-
poze».

O6opynoBanue: Mojieb-anminKanus « TunuyHble 0Mo1eH03bI», repOapuii «PacturenbHbie
coo01ecTBay, koekuu «bruorenosy, «Bpeaurenu BaxXHEWIINX CEIbCKOXO03HCTBEHHBIX KYJIb-
Typ», TepOapuu ¥ KOJUIEKIIUY PACTCHUN U )KUBOTHBIX, MPUHAIEKAIINE K Pa3HBIM YKOJIOTHYECKUM
rpynmnam ogHoro Bunaa, Kpacnas kaura Poccuiickoii @eneparuu, n300paskeHUsT OXpPaHIEMbIX BH-
JIOB PACTEHHI U KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 10 BUOJIOTUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

Cornacao ®I'OC COO, ycraHnaBnuBaroTcs TpeOOBaHUS K pe3yJibTaTaM OCBOSHUs 00y4aro-
HIMMUCS TPOTPaMM CpeHEro o01Iero 0opa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MPEAMET-
HBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TMYHOCTHBIX pe3yJIbTaATOB OCBOCHUS mpeaMera « bruosorusy BbIACIEHBI Clie-
IYIOIIHME COCTABJIAIOIINE: OCO3HAHNE O0YUYaIOLTUMUCS POCCUIICKOM IpaIaHCKON HICHTUYHOCTU
— TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOIIPEACIICHUI0, HAIMYUE MOTUBALIUU
K 00Oy4YCHHIO OMOJIOTHH, [IEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOCSKICHH IMIHOCTH HA OC-
HOBE KIIFOUEBBIX IICHHOCTEH M MCTOPUYECKHUX TPATUINA Pa3BUTHSI OMOJIOTMYECKOTO 3HAHUS, TO-
TOBHOCTb U CLIOCOOHOCTH 00YYaIOIINXCsl PYKOBOACTBOBATHCS B CBOCH J1€ATEIHHOCTH [IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYIIUMH CHCTEME OHOJIOTHYEeCKOro 00pa3oBaHusl, HAIMYHE KO-
JIOTUYECKOTO MPABOCO3HAHMUSI, CTIOCOOHOCTU CTABUTD 1I€ITU U CTPOUTD KU3HCHHBIC T1JIAHBHI.

JlugHOCTHBIE pe3yabTaThl OCBOCHHUS IIpeAMETa « BUOTIOTHs» TOCTUTAIOTCS B €IMHCTBE y4eO-
HOM M BOCIIUTATENILHOMN JAEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHUCKUMU COIHO-
KyJIbTYPHBIMHU, HCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMH B 0O0IIIe-
CTBE IpaBUJIaMU M HOPMaMU MOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOC-
MATAHUS U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEU MO3UIIMH JTUYHOCTH, TATPUOTU3MA, YBAKECHUS K
3aKOHY M IMPaBOMOPSAKY, YEIOBEKY TpyJa U CTapleMy MOKOJIEHUIO, B3AUMHOTO YBaXKeHUS, Oe-
PEKHOTO OTHOIICHHUS K KyJIbTYPHOMY HACIEAMIO U TPAIUIUSAM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit @eaepanuu, Ipupoae U OKPYKAIOLIEH Cpeie.

JlugHOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOro mnpeamera «bruosiorusy IOJKHBI OTpaxaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEMH
MO3UIUEN JTHUYHOCTH, CHCTEMOU IEHHOCTHBIX OpPHEHTAIlUH, MO3UTHUBHBIX BHYTPEHHHUX YOeXe-
HUN, COOTBETCTBYIOIIUX TPATUIIUOHHBIM IIEHHOCTSIM POCCUIMCKOTO 00IIECTBA, PACITUPEHUE KHU3-
HEHHOT'O OTBITA U OTIBITA JESTEIHLHOCTH B MPOIECCE PeaTM3aI[ii OCHOBHBIX HAMPABICHUH BOCIIH-
TaTeJIbHOM JESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIUN 00YUAIOIIET0Cs KaK aKTUBHOTO M OTBETCTBEH-
HOTO YJIEHAa POCCUICKOTO 00I1eCTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 0053aHHOCTEH, YBaKEHHE 3aKOHA U TIPABOIIO-
pAaKa;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YUCOHBIX MPOEKTOB,
pElIeHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTIPEAEIATH COOCTBEHHYIO TTO3UIIMIO IO OTHOIIECHHIO K SBICHUSM COBPEMEH-
HOM JKU3HHU U OOBICHAITEH €6;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIMMOCTH KOHCTPYKTHBHOTO B3aMMO/IEH-
CTBUSI JIIOJIEH C pa3HBIMU YOEKICHUSMHU, KyJIbTYPHBIMH IIEHHOCTSIMH W COIMAJIBHBIM TIOJIOXKE-
HUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS YI€OHBIX, TTO3HABA-
TETBHBIX M UCCIIEIOBATEIbCKUX 3aJ1a4, YBAKUTEIHHOTO OTHOIICHUS K MHEHHUIO ONMITOHEHTOB NP
00CYXICHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, MMATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH mepea PonnHoM, ropaocTt 3a cBOW Kpai, cBor Po-
JIMHY, CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOIOHAIIMOHAIILHOTO Hapoja Poccun;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIEINI0 U TaMSITHUKAM PUPO/IbI, TOCTHXKEHUAM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOIOTHIX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH,
MOHMMAaHHUS 3HAUYCHUSI OMOJIOTHH B MMO3HAHUU 3aKOHOB MPUPOJIBI, B )KM3HHU YEIOBEKA M COBPEMCH-
HOT'0 O0IIECTBA;

uzeiHast yoexx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, ODUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3/1€UCTBUS KUBOU MPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTb K CAMOBBIPAXEHHUIO B Pa3HbIX BUIaX UCKYCCTBA, CTPEMIIEHUE NIPOSBIIATH Kaye-
CTBa TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro Bocnutanusi, GOpMUPOBAHHUA KYJIbTYPbI 310POBbSI H IMOLHMOHAJIb-
HOro0 0J1aronoJIy4us:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0ZICHHE TUTUEHNYECKHX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, pe-
rynsipHasi pu3ndecKkasi akTUBHOCTh), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DHU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE IEHHOCTH MPaBUJI UHIUBUAYAJIbHOIO U KOJIJIEKTUBHOTO O€30MaCHOTO MOBEC-
HUA B CUTYyalUsX, YTPOKAIOIIKX 3I0POBbIO U )KM3HU JIOJEH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKON U COLMAIbHOM HApPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATh TAKYIO J€STEIbHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIeil nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBaHMS;



HOBBIIICHAE YPOBHS YKOJIOTHUECKOH KYJIBTYpPBI: IPUOOPETEHNE OMBITA IUIAHUPOBAHUS 110-
CTYIKOB U OLICHKU UX BO3MOXHBIX IIOCJICICTBUN JUIsl OKPYIKAIOLIEH Cpebl;

OCO3HaHUE TII00aTBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U ITyTeH UX PELICHUS;

CIIOCOOHOCTh HCIIOJIB30BATh IPHOOPETaeMble TIPH U3y4YCHHH OUOJIOTHH 3HAHHS Y YMCHHUS
IPH PEILICHUH IPOOJIEM, CBS3aHHBIX C PAIlMOHABHBIM [TPUPOIOII0NIE30BaHUEM (COOIIOICHUE TIpa-
BUJI IMOBCACHHA B IPUPOAC, HAIIPABJICHHBIX HAa COXPAHCHUC PABHOBCCHA B DKOCUCTCMAX, OXpaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HETIPUATHE JCUCTBUI, IPHHOCAIIUX BPE]] OKPYKAIOIIEH IPUPOIHON cpele, yme-
HHE NPOTHO3UPOBATh HEOJIArONPHUATHBIC KOJIOIMYECKHE MOCICACTBHS IPEIIPHHAMACMBIX JCH-
CTBUH U mpeaoTBpalaTh Uux;

HAJIMYUEC Pa3BUTOI0 3KOJIOTHMYCCKOI'O0 MBIIJICHUA, 9KOJIOTHUECKOM KYJbTYPBbI, OlIbITA ACA-
TEJIBHOCTH IKOJIOTHYECKOW HANPaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMHU B [TO3HABATEIIb-
HO#l, KOMMYHHKAaTHBHON M COL[MATBbHOMN MPAKTHKE, TOTOBHOCTH K YYaCTHIO B PAKTHYECKOM JIesi-
TEJIILHOCTH HKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

cOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BH-
THSI HAyKH U OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOIO Ha JUANIOre KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAaHMIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPBI KaK CPEICTBA B3AUMOICHCTBU
MEXTy JIFOJIbMH U [TO3HAHUS MUPA,;

HOHMMAaHHUe Creu(UKH ONOJIOTUH KaK HAyKH, OCO3HAHUS € POJI B (POPMUPOBAHUU PALLH-
OHAJILHOT'O HAYYHOT'O MBIIUICHHS, CO3/[AHUH LIEIIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MHPE
KaK O ¢AUHCTBC MPUPOJbI, YCIIOBCKA U O6HICCTBa, B MMO3HAaHWU IMPUPOJHBIX 3aK0H0MepHOCTCI\/JI n
pelIeHun mpodIeM COXpaHeHHs IPHPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJISI COBPEMEHHOW NMBWIIM3AIMU: 00ECTICYCHUS
HOBOI'O YPOBHJ pa3BUTUA MCAUIIMHBI, CO3JaHUC ITIEPCIICKTUBHBIX 6HOT€XHOJ’IOFI/H>1, CIIOCOOHBIX pe-
11aTh PECypCHbIE TPOOIEMbI pa3BUTHSI YEIOBEUECTBA, IOMCKA MyTEN BBIX0J1a U3 II100aIbHBIX KO-
JOTUYECKUX Mpo0iieM 1 00ecriedeHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAllHOHATIBHOMY HC-
MI0JIB30BAaHMIO TIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB )KHU3HU;

3aNHTCPCCOBAHHOCTE B IMOJTYYCHHUU OHMOJIOTMYECKHUX 3HAHUHN B OEJIAX ITOBBIINICHUA O6HI€I\/JI
KyJbTYpPbl, €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, KaK COCTAaBHOM 4acTH (PyHKIIMOHAIBHOM IpaMoT-
HOCTH 00yYaroumxcs, OpMUPyEeMOii TIPH U3y4eHHH OUOJIOTHY;

NOHMMAaHHE CYIIHOCTH METOJIOB TTO3HAHUS, UCTIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX, CIO-
COOHOCTH WCIIOJIb30BATh MOJydacMble 3HAHHS JUIs aHadu3a U OOBSICHEHHs SIBJICHUI OKPY)Karo-
mero Mrupa U NpoucCxoaAlux B HEM HSMeHeHHfI, YMCEHUEC NCJIaTh 000CHOBaAHHBIE 3aKIIOYECHUS Ha
OCHOBE Hay4YHbBIX ()aKTOB H UMEIOLIMXCS JAHHBIX C LEINBIO TOyYSHHs JJOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO MCIOIBb30BaTh OMOJIOTHYECKHE 3HAHUS JJIsl PELICHUS TIPO-
0JieM B PCAIBHBIX )XKU3HCHHBIX CUTyallUAX,

OCO3HaHHE ICHHOCTHU HaquOfI ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATE NPOCKTHYIO U UC-
CIIE/IOBATENILCKYIO ACATEIILHOCTh MHIUBHUIYyaIbHO U B TPYIIIE;

TOTOBHOCTH ¥ CIIOCOOHOCTB K HEITPEPHIBHOMY 00pa30BaHMIO i CAMOOOPa30BaHMIO, K AKTHB-
HOMY IIOJTYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMU HOTpe6HOCT$IMI/I.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysbTaThl OCBOCHHS Y4€OHOTo mpenmera «BHONOTUS» BKIIOYAIOT:

3HA4YMUMBIE 17151 YOPMHUPOBAHKSI MEPOBO33PEHHSI O0YYAIOIINXCSl MEKTUCIUTLTHHAPHBIE (MEKIPEI-



METHBIE) O0IICHAYyYHBIC TOHATHS, OTPAKAIOIIUE IETIOCTHOCTh HAYYHOH KapTUHBI MUpPA U CIICIIH-
(UKy METOIOB MO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTUs, ABJICHHE,
npoliecc, CUCTeMa, HayYHbIN (aKT, IPUHIHIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUs, HCCIIe-
JIOBaHUE, HAOIOICHUE, H3MEPEHHE, SKCIICPUMEHT U IPYTHX ), YHUBEPCAIbHbIC YUeOHBIC ICHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJSTHBHBIE), oOecrednBaronye Q(OopMHPOBaHUE
(YHKIMOHATIBHON TPAMOTHOCTH U COLIMAIBHOM KOMIETEHIIUN 00YYatOIINXCsl, CIIOCOOHOCTH 00Y-
YAOIIMXCS UCIOIB30BATh OCBOCHHBIC MEXKIUCIIUILTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHH-
BepCabHbIC yUeOHbIC ICHCTBUS B TIO3HABATEIILHOW U COIIMAIBLHOMN IMPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS IMPOTPaMMbl CpeaHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJIBHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1eHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSTENILHO (DOPMYJIUPOBATh U aKTYAIM3UPOBAThH MPOOJIEMY, pacCMaTpuBaTh e€ Bce-
CTOpOHHE;

UCTIOJIB30BATh MPH OCBOSHUH 3HAHUN PUEMBI JIOTHUECKOTO MBIIICHHS (aHaIU3a, CHHTE3a,
CpaBHEHUS, KiaccupuKaiu, 0000IIeHHs ), pACKPBIBATh CMBICI OMOJIOTHYECKUX TOHITHH (BbIJIE-
JSITh UX XapaKTEPHbIC IPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTUMH TIOHSATHIMH);

OTIPEeNeNATh 1T JCSITeIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTHIKEHUS, COOT-
HOCHUTH PE3yJIbTAThI AEATEIHHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIO0JIB30BaTh OMOJIOTHUECKUE MOHATHUS ISl OOBSICHEHUST (JAKTOB U SIBJICHUI JKUBOM TIPH-
POIbI;

CTPOUTH JIOTHYECKHUE PACCYKIACHHUSI (MHTyKTUBHBIC, ISTYKTHUBHBIC, TI0 AHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKTIOYCHHUS,

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPEICTBA JUIS IPEICTABICHUS CYIIECTBEHHBIX CBSA3EH U OT-
HOIIICHUH B M3yYaeMbIX OMOJIOTHUECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUN PA3HOTO POJIa, BBISB-
JICHHBIX B PA3JIUYHBIX WH(OPMAITMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBEI B JIEITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OIIe-
HUBATh PUCKH MOCIICICTBUH JeSITETHbHOCTH;

KOOPJMHHUPOBATH U BBITIOIHATH PAa0OTY B YCIOBHIX PEabHOTO, BUPTYaTbHOTO U KOMOMHHU-
POBAHHOTO B3aUMOJCHCTBUS,

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbIe HCCIE0BATENBLCKHE eHCTBUS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATETHCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pasperieHus npoodsieM, CHOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/I0B pe-
IICHHS MPAKTHIESCKUX 33J1a4, TPUMEHECHUIO PA3JIUIHBIX METOJIOB TIO3HAHHS,

UCTIOJTB30BaTh Pa3IMYHBIC BUIBI IEATEIFHOCTH 110 TIOTYYCHUIO HOBOTO 3HAHMUS, €T0 HHTEP-
mpeTanuu, TpeoOdpa3oBaHUI0 U MPUMEHEHHIO B YUCOHBIX CHUTYAIUSIX, B TOM YHCIIE TIPH CO3/TaHUU
y4eOHBIX M COITUANTBHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJACTh HAYIHOW TEPMHHOIOTHEH, KIFOYCBBIMU
TOHSTHSIMHA W METOJIaMU;

CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 331a4U B 00Pa30BATEIILHOMN IESATEIBHOCTH U JKU3-
HEHHBIX CUTYaIUsX;



BBISBJISITH TIPUYMHHO-CIICACTBCHHBIC CBSI3M U aKTyaJU3UpPOBATH 3a/1ady, BBIABHIaTh TUIO-
Te3y e€ peleHHs], HAXOAUTh apryMEHTHI JUIs JOKAa3aTeIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh Na-
paMeTpbl U KPUTEPHH PELICHHUS;

aHAJIM3MPOBAThH MOIYYCHHBIC B X0/1€ PEIICHHS 3a/1a4U PEe3yIIbTaThl, KPUTHUECKH OLICHUBATh
UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHE B HOBBIX yCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYILIECTBIIATH IIeJICHANIPABICHHBIN MIOMCK MIEPEHOCA CPEJCTB U CIIOCOOOB IEHCTBHS B IPO-
(deccruoHanbHYIO Cpeny;

YMETb IIEPEHOCUTH 3HAHMUS B TIO3HABATEIBHYIO U MIPAKTHUECKYIO 00IaCTH KU3HE IS TEIbHO-
CTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC HMJICH, TPEUIaraTh OPUTHHAIBHBIC MTOJXO/IbI M PELICHHUS, CTABUTH IIPO-
OJeMBI U 3a/1a9H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nunopmaumeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
Hay4HO-TIONYJIIPHOHM JITEpaType, OMOJOrMYECKUX CIOBAPSX M CIIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B MIHTEepHeTE), aHANMM3UpOBaTh MH(POPMALMIO PA3IHMYHBIX BUAOB U (Gopm mpen-
CTaBJICHHSI, KpUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;

(dbopMyIHpOBATH 3aMIPOCHl U MPUMEHSATH Pa3IMYHbIE METOBI PU TIOUCKE U 0TOOpE OMOJI0-
THYECKOH HHPOPMAIMK, HEOOXOIMMOM ISl BHITIOIHEHHS YYSOHBIX 3a/1a4;

NpUOOPETATh OIBIT HCIOIB30BAaHHS HH(OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHA, CO-
BEPIICHCTBOBATDH KYJIbTYpPy aKTUBHOTO MUCIIOIB30BAHUS PA3IMUHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTHMAIBHYIO (JOPMY MpeICTaBICHUS OMOJI0THYecKor HHPOP-
MaluHu (cxembl, rpauKy, AuarpaMmbl, TaOIUIIBI, PUCYHKU U JPYTOE);

UCIOJIb30BaTh HAYYHBIHN SA3bIK B KAUECTBE CpPe/ICTBA IpU padoTe ¢ Ouosoruyeckoi nHpop-
Malyen: IPUMEHTh XUMUYeCKre, PU3NIECKUe U MaTeMaTHUECKUE 3HAKH U CHMBOJIBI, (DOPMYJIBI,
ab0peBuaTypy, HOMEHKIIATYpy, HCIIOIB30BaTh W IPEOOpPa30OBBIBATH 3HAKOBO-CHMBOJINYECKHE
CpeZCTBa HAIJISTHOCTH;

BJIaJIETh HAaBBIKAMU PACIO3HABAaHUS U 3aIlUThl MH(OpMaIK, HHPOpMaMOHHON Oe3omnac-
HOCTH JINYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYX/ICHUSI OTHOCHTEJIHO BBITIOJTHEHHS MIPEIaraeMoi 3a7aui, YYUThIBATh HHTEPECH U COTIIACO-
BAaHHOCTbH MO3UIMHA APYTUX YYACTHUKOB JIMAJIOTA WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIICHUS, TOHUMATh 3HaYEHUE COIMAIbHBIX 3Ha-
KOB, MPEAMOCHUTOK BOSHUKHOBEHHSI KOH()IMKTHBIX CHTYalllid, YMETh CMATYATh KOH(DIMKTHI U Be-
CTH TIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMO/ICHCTBHS, TOHUMATh HAMEPEHUS JIpY-
THX JIIOJIeH, POSIBIISATh YBAKUTEIHHOE OTHOILIICHHE K COOECEHUKY U B KOPPEKTHOH (opme ¢op-
MYJHPOBATh CBOH BO3PAXKCHHS,

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCThD:



HOHUMAaTh U MCII0JIb30BaTh IPEUMYIIIECTBA KOMAHIHON U HHAUBUYaIbHOM pabOTHI IPH pe-
HIEHUU OHOJOTMYEeCKOH MpoOsieMbl, 0OOCHOBBIBATH HEOOXOJMMOCTh NMPUMEHEHHUsSI TPYHIOBBIX
¢dbopM B3aMOAEHCTBHS NPH PEIICHUH YIeOHOH 3a/1auu;

BbIOMPATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBUI ¢ yUETOM OOIMX UHTEPECOB U BO3-
MOKHOCTEH Ka)KJI0T0 4IEHA KOJIEKTHBA,

IIPUHUMATDH L€JIM COBMECTHOM JI€ATENbHOCTH, OpPraHU30BbIBAaTh U KOOPAMHUPOBATH JEH-
CTBHs 10 €€ NOCTHKCHUIO: COCTABIATH IIAH JCHCTBUN, PACIPEACIATh POIM C YYETOM MHEHUU
YYaCTHHUKOB, 00CYKJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOI0 Y4aCTHHKA KOMaHJbl B OOLIMH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATHh HAEU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3IMUHBIX CUTyalUsaX, IPOsIB-
JSTh TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amusi:

UCII0JIb30BaTh OMOJIOTMYECKHE 3HAHUS /7S BBIABJICHUS MIPOOJIEM U UX PEIICHUS B )KU3HEH-
HBIX U y4EOHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUAX U MOCTYIIKAX [10 OTHOLIEHUIO K )KUBOH IIPUPOAE, CBOEMY 310POBBIO U 3J0POBbIO OKPY-
KAIOLINX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (HOPMyIUPOBATH COOCTBEHHBIE 33a7adll B 00pa30BaTEbHON AEATEIBHOCTH M KU3HEH-
HBIX CUTyalusX;

CaMOCTOSITENIbHO COCTABJIATH IUJIAH pelIeHHs NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyAULIMN B Pa3HBIX 00JacTsIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTUBHI B 1€ATEIbHOCTh, OLIEHUBATh CO-
OTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedieKCHN KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
U MBICIIUTENIBHBIX POIIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYalliH, BBIOOpAa BEPHOTO PEIICHMUS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHIXKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPHU aHAIU3€E PE3yJIbTaTOB AECATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI



[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buonorus» HayyHble 3HAHUS, YMEHUS U
CHOCOOBI ICHCTBHIA TI0 OCBOCHUIO, MHTEPIPETALMU U IPEOOPa30BAHHUIO 3HAHUM, BUJIBI A€ATEIBHO-
CTH I10 MOJIyYE€HUIO HOBOI'O 3HAHUS M IPUMEHEHHIO 3HAHUN B Pa3JIMUHBIX YUEOHBIX CUTYaLUsX, a
TaKXe B PealbHbIX )KU3HEHHBIX CUTYalLUsX, CBSI3aHHbBIX C OMoJoruei. B nporpamme npeameTHsle
pe3yJbTaThI IPEACTABIICHBI 110 T0JIaM 00y4eHUsI.

[IpenmeTHbIe pe3yabTaThl 0CBOCHUA YueOHOTO npenmeta «buonorus» ¢ 10 knacce nomxHbI
OTpakaTh:

c(OPMHUPOBAHHOCTb 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOI'O 3HAHUS €CTe-
CTBEHHBIX HayK, B ()OPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpa M Hay4-
HOT'O MHUPOBO33PEHHUS, O BKJIAJIC POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHO-
J0ruH, GYHKIUOHAIBHON IPaMOTHOCTH Y€JI0BEKa JJIs pEIIEHUs )KU3HEHHbIX 3aJ1ay;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOIOrMYECKUX TEPMUHOB U MOHATUN: )KU3Hb, KIETKA,
opranusM, MeTabou3M (0OMEH BEIIECTB U MTPEBpAIlEHIE YJHEPTUH ), TOMEOCTa3 (CaMOPETYJISIIHS ),
YpOBHEBasi OpraHU3alUs KUBbIX CUCTEM, CAaMOBOCIPOM3BEACHUE (PENPOAYKLIKS), HACIEACTBEH-
HOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHUE u3jaraTb OMOJIOrMYecKUe TEOpUHU (KJIETOUHasi, XpOMOCOMHAs, MyTallMOHHAs, ICH-
TpaJibHasi J0rMa MOJIEKYJISIpHOM Onosiorun), 3akousl (I'. Menaens, T. Moprana, H. . BaBunosa)
U ydeHus (0 HeHTpax MHOrooOpa3us U MPOUCXO0KACHUs KyIbTypHbIX pactenuil H. . BaBunosa),
OIpeNeNATh T'PAaHULIbI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BJIaJIeTh METOAAMHU HayYHOTO MIO3HAHUSI B OMOJIOTUHU: HAOJIOICHUE U OIIMCAHUE XKU-
BBIX CHCTEM, [IPOLIECCOB U SIBJICHUH, OpraHU3alus U POBEIeHNE OMOJIOTHYECKOT0 IKCIIEPUMEHTA,
BBI/IBJKEHUE TUIIOTE3BI, BBISIBICHUE 3aBUCUMOCTH MEXIY HUCCIENyEeMbIMU BEIUUYUHAMU, OObsIC-
HEHUE TOJYYEHHBIX PE3YyJIbTaTOB, UCIIOJIb30BAaHHBIX HAYUHBIX IIOHATHN, TEOPUI U 3aKOHOB, yMe-
HUE JIeTaTh BBIBOABI HA OCHOBAHMM ITOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJENATH CYIIECTBEHHbIE PU3HAKY BUPYCOB, KJIIETOK IPOKAPHOT U SYKapUOT, OA-
HOKJIETOYHBIX U MHOTOKJIETOUHBIX OPIaHU3MOB, OCOOCHHOCTH IMPOILIECCOB: OOMEHa BEILECTB U
IpEeBpalCHHs] SHEPTUH B KJIEeTKe, (POTOCHHTE3a, INIACTUYECKOTO U YHEPreTHYecKoro ooOMeHa, xe-
MOCHHTE3a, MUTO3a, ME03a, OIUIOAOTBOPEHUS, Pa3MHOXKECHUSI, UHANBUIYAJIBHOTO Pa3BUTHS Op-
ranu3ma (OHTOTEHE3);

YMEHHE IPUMEHSATH ITOTy4EHHbIE 3HaHUS 17151 00BACHEHUS OMOJIOTUYECKHX MTPOLIECCOB U SB-
JIeHUH, ISl IPUHATUS NPAKTUUYECKUX PEIIeHUH B MOBCEJHEBHOM JKU3HU C LIENbIO 0OecredeHus
0€30I1aCHOCTH CBOETO 3JI0POBbs U 3/J0POBbS OKPY’KAIOIIMX JIFOJIEH, COONII0JIEeHUsT HOPM IPaMoT-
HOT'O MTOBE/ICHU B OKPY KalolIe IpUpoIHOM cpesie, TOHMMAaHUE HEOOXO0AUMOCTH UCTIOJIb30BaHUs
JOCTHKEHUI COBPEMEHHOM OMOJIOrMH U OMOTEXHOJIOTU JJIs PallMOHAIBHOTO MPUPOIOTOIb30Ba-
HUS;

YMEHHUE pelaTh 3JIEMeHTapHbIe TeHETHUECKUE 3a7jauyil HA MOHO- U TUTUOPUIHOE CKPELIH-
BaHUe, CIIETNIEHHOE HaclleJ0BaHKE, COCTABISATH CXEMbl MOHOTHOPUHOTO CKpELTUBAHUS JJIs TPe-
CKa3aHMsI HAacJeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJIHATH TAOOpaTOPHBIE U MTpaKTHYeCKue paboThl, cOOII0AaTh MpaBUiIa IPU pa-
60Te ¢ yueOHBIM U TaOOpaTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMAIMIO OMOJIIOTUYECKOTO CO-
JepKaHus, BKIIOYAIOIIYIO IICEBAOHAYUHbIE 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpPEICTBAa Macco-
BOM MH(}OpMaIK, HayYHO-TIOMYJISIPHBIE MaTepUaIIbl), STUHYECKUE aCTIEeKThl COBPEMEHHBIX HCCIe-
JOBaHUI B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;



yMEHHE co37[aBaTh COOCTBEHHBIC NMMMCbMEHHBIC U YCTHBIE COOOIIEeHMsI, 0000111as OHOI0TH-
YeCKYI0 HH(POPMAIIHIO U3 HECKOJIBKHX UCTOYHUKOB, TPAMOTHO UCIIOJB30BaTh TOHITUHWHBIN aria-
par GuoJoruu.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO mpenmMera «buonorus» ¢ 11 knacce nonxHbI
OTpaxarh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M PO OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS €CTe-
CTBEHHBIX HayK, B ((OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U Hay4-
HOT'O MHUPOBO33pPEHUS, O BKJIa/Ie POCCUNMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHO-
JI0TUH, PYHKIIMOHAIBHON rPaMOTHOCTH YeNIOBEKa JJIsl PEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHNE OMOIOTUYCCKUX TEPMUHOB U MOHSATHI: B, TIOMYJISIIHS,
reHo(OHI, IBOMIONMUS, IBUXKYIIUE CHIIBI ((DaKTOPBI) IBOJIOIHH, MPUCTIOCOOIEHHOCTh OPTaHU3-
MOB, BUJI000pa30BaHUe, IKOJOTHUYECKHE (DaKTOPhI, IKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, pe-
IYLIEHTHI, LIEMIU MUTAaHU, YKOJIOTUYEeCKasi MUpaMuia, OuoreoueHos, buocdepa;

YMEHHE M3JIarath OMOJOTMYECKHE TEOpuH (dBomonroHHas Teopus Y. JlapBuHa, CHHTETH-
YyecKasi TeOpHsl SBOJIOLNH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimieBoro cxoactsa K. M. bapa,
yepeOBaHUA TJIaBHBIX HampaBieHui u myteit aBomouun A. H. CeBepiioBa, yuenust o 6unochepe
B. W. BepHaackoro), onpeaenars rpaHullbl UX MPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOIaMH HAYIHOT'O TIO3HAHUS B OMOJIOTHU: HAOJIFOICHUE U OITMCAHUE K-
BBIX CHCTEM, ITPOLIECCOB U SIBJICHUM, OpTraHU3aIUs U MPOBEICHNE OMOIOTHYECKOTO IKCIICPUMEHTA,
BBI/IBIDKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY MCCIEIYyEMbIMU BEIMYUHAMH, 00bsC-
HEHUE MOJYYEHHBIX Pe3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX OHATUN, TEOPUI U 3aKOHOB, YMe-
HUE JIeJIaTh BBIBOBI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIICTIATh CYIIECTBCHHBIC TPU3HAKNA CTPOCHHS OMOJOTHYECKIX OOBEKTOB: BUJIOB,
MOMYJISIIHH, MPOYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOT€O0IIEHO30B U AIKOCHCTEM, OCOOCHHO-
CTH TIPOIIECCOB: HACJIEICTBEHHOW HM3MEHUMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS,
MPHUCIIOCOOTICHHOCTH OPTaHU3MOB, JICHCTBHS SKOJIOTHUSCKHUX (PAKTOPOB HA OPTaHU3MEI, TIEPEHOCA
BEICCTB U MOTOKA PHEPTHH B SKOCHUCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHU B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE MIPUMEHSATH MMOTY4YeHHbIE 3HAHUSA 17151 00BACHEHUS OMOIOTUYECKHX MPOIIECCOB U SB-
JICHUH, JUTSI TIPUHATHUS TPAKTHUECKUX PEIICHUH B MOBCEAHEBHOW XU3HU C IICNIbI0 00CCIICUeHUS
0€30IaCHOCTH CBOETO 3JI0POBBSI U 3[JOPOBBS OKPYKAIOUIMX JIFOJICH, COOIOICHUSI HOPM TPaMOT-
HOTO MTOBE/ICHHUS B OKPY KAIOIIe TPUPOTHOM cpe/ie, MTOHUMaHUe HEOOXOAUMOCTH UCTIONB30BaHUS
JOCTHKEHUI COBPEMEHHOMN OMOIOTHH IS PAIlHOHATBHOTO IPUPOIOTIOIB30BAHMUS;

YMEHHE PemaTh dJIeMEHTApHbIC OMOJIOTHUECKHE 3a1a9l, COCTABIIATh CXEMBI ITepeHOca Be-
IIECTB U SHEPTUH B 3KOcHcTeMax (IL[enu MUTaHus);

YMEHHE BBITIOJHATH Ja00paTOPHBIE U MPAKTUYECKUE pabOThI, COOMI0aTh MpaBUiia MpHU pa-
60Te ¢ yueOHBIM U TaOOpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYCCKH OIICHUBATh U HHTEPIPETUPOBATH HHPOPMAITHIO OHOJIOTHYECKOTO CO-
JIepKaHUs, BKIIOYAFOIIYIO TICEBAOHAYYHbIC 3HAHKS M3 PA3IMIHBIX HCTOYHUKOB (CpeICTBa MacCo-
BOI mH(pOpMaIUK, HAYYHO-TIONMYJISPHBIE MAaTEPUalbl), paCCMATPUBATh TJI00ANBHBIE dKOJIOTHYE-
CKHE TIPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TO3HIIHIO;

yMEHHE co371aBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIE COOOIICHHS, 000011as OMoI0TH-
YECKYI0 HH(POPMAITUIO U3 HECKOJIIEKMX NCTOYHUKOB, TPAMOTHO HCITOJIB30BATh MMOHATHIHBIHN arima-
pat Ouosnoruu,

HCIO0JIB30BATH AHAJOroBoe J1abopaTopHoe odopynoBanue U nudposoe 060py10BaHue
(uenTp «Touka pocray);



NPOBOAUTH ONBITHI C HCIIOJIb30BAHMEM aHAJIOTOBOr0 JIAG0PATOPHOro 060PYyA0BaHUA U
nudpoBoro o6opyaoBaHus (meHTp «Touka pocTta»).



TEMATHYECKOE IIVIAHUPOBAHME (¢ yuerom npumenenus 060py10Banusi IEHTPOB 00Pa30BaHUsl €CTECTBEHHO-HAYY-

HOM M TeXHOJIOrH4ecKkoil HanpaBiaeHHocTell «Touku Pocray)

10 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTeIbHbIE pe-

Ne HaumeHoBaHue pa3/iesioB U TeM Konrposn  IlpakTuu  CYPChl, HCIOJIb30BaHHE HH(POBOro M AHAJIOrOBOr0
n/m NporpamMmbl Bcero = bHBIE ecKHe 000py/10BaHMS IEHTPA €CTECTBEHHOHAYYHOH U TEXHO-
pa6oThI padoThI JIOTHYeCcKOoil HanpaBJjieHHOcTel «Touka pocTa»
bu6numoteka LIOK https://m.edsoo.ru/7f41¢c292
1 buoiiorus kak Hayka 4 0.5 Ludposas nadbopatopus o Ouosnoruu Releon, nudposas 06-
pasoBaTenbHas cpefa (KOMIbIOTEPHBIC TEXHOJIOTHH)
bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 2 0,5 Ludposast mabopatopus mo 6uosoruu Releon, mudposas 06-
pasoBarenbHas cpeia (KOMIBIOTEPHBIC TEXHOIOTHH)
XHMHUCCKHH COCTAR M CTPOCHHE bubmuorexa I1OK https://m.edsoo.ru/7f41c292
3 CIETKH 19 2 1 Lupposas maboparopus mo cGuonoruu Releon, mudposas 06-
pasoBaresnbHas cpeia (KOMIBIOTEPHBIC TEXHOIOTHH)
bubnuoreka I{OK https://m.edsoo.ru/7f41¢c292
4 JKu3HenesTenbHOCTh KIETKH 10 1 Iudposas nabopatopusi o Ouosoruu Releon, nudposas 06-
pa3oBatciibHas cpeaa (KOMHLIOTepHBIC TCXHOJIOFI/II/I)
PasMHOKEHHE 1 HHIUBIIYAILHOE bubmuoreka I{OK https://m.edsoo.ru/7f41c292
5 ASBITHE ODFAHIEMOR Y 12 1 1 [udposas maboparopus o Guonoruu Releon, mudposas 06-
P P pasoBarenbHas cpeia (KOMIBIOTEPHBIC TEXHOIOTHH)
HaceACTBEHHOCTD U H3MEHIHBOCTD bu6mmoteka 1IOK https://m.edsoo.ru/7f41¢c292
6 O AHIAMOB 13 1 2 Lupposas nadoparopus o cGuonoruu Releon, nudposas 06-
p pasoBarenbHas cpeia (KOMIBIOTEPHBIE TEXHOIOTHH)
Ceexims oprauaMos. OCHOBBI bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
7 61O TeX HOLO I ’ 7 1 0,5 IMudporsast 1aboparopust mo 6uonornu Releon, udposas 06-
pa3oBatciibHas cpcaa (KOMHLIOTCpHLIC TCXHOJIOFI/II/I)
bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
8 PeszepBHOe Bpemst 1 Ludposas sadopaTopus mo ouosoruu Releon, nudposas 06-
pasoBarenbHas cpeia (KOMITBIOTEPHBIE TEXHOIOTHH)
OO11ee KOJIMYECTBO YacOB IO MPOTpaMMe 68 6 5,5



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

11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM NPOrpaMmabl

DBOIIOIMOHHAS OMOIOT U

BoO3HHUKHOBEHHE U pa3BUTHE
JKA3HU HA 3emiie

OpraHu3Mbl ¥ OKpYyKaromiast
cpena

CooOmiecTBa 1
JKOJIOTUYECKUE CUCTEMBI

O000111eHME U cCUCTEMATU3a-
U 3HAHUU

OO111ee KOJIMYECTBO YacOB MO MPO-
rpamme

KoaunuyecTBO 4acoB

Bcero

17

18

11

12

10

68

KonTposabHbie
padoThI

JuaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
pecypchl, HCNOJIb30BaHHE IM(POBOTO U AHAJIOT0-

IlpakTHyeckue BOro 000pYIOBAHHUSI HEHTPA eCTECTBEHHOHAYYHOM

padoThI

0.5

2.5

U TeXHOJIOTHYeCKO HanpasJjieHHOcTel « Touka
pocTay

bubnuoreka I{OK https://m.edsoo.ru/7f41cc74
Hudposas nadbopatopus mo 6mosorum Releon, mudpo-
Bas oOpa3oBaTeNbHas cpeaa (KOMITBIOTEPHBIE TEXHOJIO-
T'nn

bu6mmoteka 1IOK https://m.edsoo.ru/7f41cc74
Hudporas nmabopartopus mo 6uonoruu Releon, mudpo-
Bas oOpa3oBarenbHas cpena (KOMITbIOTEPHBIE TEXHOJIO-
I'Mu

bu6mmoteka 11OK https://m.edsoo.ru/7f41cc74
Hudporas nmabopartopus mo 6uonoruu Releon, nudpo-
Bas oOpa3oBarenbHas cpena (KOMITbIOTEPHBIE TEXHOJIO-
I'nu

bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
Hudposas nadoparopus no duosioruu Releon, nudpo-
Basi 0Opa3oBareiibHas cpesa (KOMITbIOTEPHbIE TEXHOJIO-
T'nn

bubmuoreka [{OK https://m.edsoo.ru/7f41cc74
Hudposas nadoparopus o ouosioruu Releon, nudpo-
Basi oOpa3zoBareiibHas cpesa (KOMITbIOTEPHbIE TEXHOJIO-
T'nn



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YUEHUKA

* buonorwus / ITaceunux B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilox pen. [laceunuka B.B., AkunonepHoe 00-
mectBo «M3marensctBO «IIpocBemenue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckmit A.A., Pyomos A.M. u apyrue /Ilox pen. [Taceunuka B.B., Axumo-
HepHoe obmecTBo «3maTenscTBO «IIpocBemeHues

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
buosnorus. 5-11 knaccel: pazBepHyToe Tematudeckoe mmannposanue. Y MK "Jlunwns xxusun" nox penaknuen B. B. I1a-
CEYHMKA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
[Mudposas nadbopatopus "Touka pocra”

https://resh.edu.ru/subject/5/5/

https://interneturok.ru/subject/biology/class/5

http://school-collection.edu.ru/catalog/

https://videouroki.net/projects/2/index.php?id=bio5

https://www.uchportal.ru/load/7

http://www.fipi.ru/

https://biol1-vpr.sdamgia.ru/









