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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl 0 OHMOJIOTMHM TEOPETUYECKYIO OCHOBY ISl OMpEesieHUs
MOIXOJ0B K (opMHpOBaHUIO cojepxkaHus ydeOHoro mnpenMera «buoiorus» cocraBuiIu:
koHuenryanbHbie mojokeHus ®PI'OC COO o B3auMOOOYCIIOBIGHHOCTH II€JICH, COACpIKaHUs,
pe3ynbTaToB O0ydeHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0UIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbl CPETHErO
obmiero odbpaszoBanusi B Poccuiickoit @epeparium, a TakKe MOJOKECHHS O CHeUpUKe OUOJIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEeNICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI 110
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu AaéT MpeCTaBICHUE O IENsIX, 00 00mIel cTrpaTerun 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOydYaloIIMXCS cpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser o0sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IOCJIeIOBAaTebHOCTh U3yUeHUs y4eOHOro marepuania c
y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pa30BaTEIBHOIO IMpOIlecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B mporpamMMe 1o OHOJOTMM TaKXKe YYHUTHIBAIOTCS TpPEeOOBaHMS K ILIAHUPYSMBIM
JUYHOCTHBIM, METalpPeIMETHBIM U MpPEIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIIHLHON EATEIIPHOCTH/y4eOHBIX JCUCTBUN O0YUYArOIIHXCS 110
OCBOEGHHIO COJIEpP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B mporpamme mo 6uonorun (10—11 kimaccel, 6a30BbIiA YPOBEHB) PEATM30BAH MPUHIIHIT
MPEEeMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojmapss 4eMy B HEW MpoCcMaTpUBaeTCs
HAIPABJICHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e JKU3HM U OEpeXHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. [loaTomy Hapsay ¢ H3ydyeHHUEM O0IIeOMOIOTHIECKIX TEOPH, a TaK)Ke 3HAHUI
O CTPOCHWH HMBBIX CHCTEM PA3HOTO paHra W CYNIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YIeJICHO BHUMAHUE UCIIOIb30BAHUIO MMOTYYSHHbBIX 3HAHUN
B TIOBCCIHCBHOUW JKM3HH JUIsl PEIICHUS NPHKIATHBIX 337ad, B TOM YHCIE: MPOPUITAKTHKU
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOrO MOBEIECHUS B OKpYXKAIOIIEH MPUPOIHOU cperne,
aHaIM3a BIMSHUS XO3AHCTBEHHOM [EATEIbHOCTH YENOBEKAa Ha COCTOSHUE MPUPOTHBIX U
HUCKYCCTBCHHBIX DKOCHCTEM. YCWICHHWE BHHUMAHHS K MPUKIAJTHON HANPABICHHOCTH Y4eOHOTO
npenMera «bUONOTHs» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00eCTeYeHUs YCIOBHM I peuIeHHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHusl, KOTOpas Mperoiaraet
dbopMupoBaHUe Yy OOYYArOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpemHero obmiero oOpa3oBaHHUs 3aHHUMaeT BaxHoe MmecTto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydarolIUMXCsl MPEACTABICHUNH O HAydyHOM KapTHHE MMpa,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOW MPHUPOJIE, €€ OTIUYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpTaHW3aIlMl W DBOJIONHH, CO3MaéT YCIOBUS JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOJHI,
dbopmupoBaHus (yHKIIMOHATBHOW TPAaMOTHOCTH, HAaBBIKOB 3[J0POBOTO M Oe3omacHoro odpasa
YKU3HU, IKOJIOTUIECKOTO MBIIIJICHHS, [ICHHOCTHOTO OTHOIIICHUS K XKUBOW MPUPOJIC U YETIOBEKY.
Bonpiioe 3HadeHne OMONMOTHS MMEET TaKXkKe JJs PElIeHHS BOCIHUTATEIbHBIX M PAa3BUBAIOIINX
3a/1ay cpeaHero oOmiero oOpa3oBaHUs, COIMANHM3alMu oOydarommxcs. M3ydenue Owuonoruu
obOecrieunBaeT YyCIOBUSA JUIsi (OPMUPOBAHUS HWHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIIMOHHBIX ~ HABBIKOB,  ACTCTHYECKOH  KYJIbTYpPBI, CIOCOOCTBYET  WHTETpaIluu
OMOJOTUYECKNX 3HAHUHM C TPEJCTABICHUSMU M3 JIPYTHX y4EOHBIX MPEIMETOB, B YaCTHOCTH,
¢busnky, XuMuK 1 reorpadun. HazBaHHBIC MTOJIOKEHHS O MPEAHA3HAYCHUH y4eOHOTO TpeaMeTa
«buonorus» coCTaBUIM OCHOBY IS OIIPEEIICHUS MTOAXO0/I0B K OTOOPY U CTPYKTYPHPOBAHUIO €TI0
COJIepKaHus, TIPEJICTABICHHOTO B IPOTPaMMe TI0 OHOJIOTHH.



OTt60p conepkanus yaebHOro peameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollleld NPUPOJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IPEJICTaBICHUA O COBPEMEHHOH €CTECTBEHHO-HAy4HOW KapTUHE MHUpa M LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXaHUA Y4EeOHOro Marepuaja B HporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BblIEIEHBI CIEAYIOUINE coAepxaTelbHble TuHuU: «buonorus
Kak Hayka. MeTopl HayyHOro mo3HaHus», «Kietka kak Ouonoruueckas cucremay, «OpraHusm
Kak Omonornyeckas cucreMay, «CuctemMa U MHOrooOpa3ue OpraHu4ecKoro Mupa», « IBOJIOIHS
YKUBOM NPUPOABD», « IKOCUCTEMBI U IMIPUCYIITUE UM 3aKOHOMEPHOCTH.

Heap uzyuenus ydebHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE — OBIIAJICHHE
00yJaromuMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHWU3allMU >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOH MPHUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOIEM.

JlocTtuxkenne 1enu u3ydeHus ydueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelICHUEM CIEAYIOINX 3a1a4:

e 0ocBOEHHE OOYYaIOIIMMUCS CUCTEMBI 3HAHUM O OMOJIOTMYECKUX TEOPUSX, YUYCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaxX, CIYXKaluX OCHOBOM i  (QopMupOBaHUA
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O METOJAaX HAay4yHOIo IO3HaHuS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

e (dopMupoBaHHE Yy OOYYArOIIMXCS TO3HABATENIbHBIX, HHTEIUICKTYalbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MpOLIECCEe aHAIN3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UeH U MOJIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

e CTaHOBJIEHHE Yy OOydarouuxcsi o0men KyabTypbl, PYHKIIMOHAIBHON T'PaMOTHOCTH, pa3BUTHE
YMEHHMM OOBSACHATH U OLIEHUBATH SIBJICHUSI OKPY)KAIOIIEr0 MUpPA >KUBON MPUPOJbl HA OCHOBAHUU
3HAHUH U OMBITA, MOJTYYEHHBIX IPU U3YUYEHUH OUOJIOTHH;

e (opMHpoBaHHE y 00YHAIOIIMXCS YMEHUHN WILTIOCTPUPOBATh 3HAU€HUE OMOJIOTMYECKUX 3HAHUM
B NIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUHN U
arpoOMOTEXHOJIOTH;

e BOCNHUTAaHHE YOEXKNEHHOCTM B BO3MOXHOCTH IIO3HAHMSI YEJIOBEKOM JKHBOW MPHUPOJBI,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHHUS ATUUECKUX HOPM NP MPOBEICHUU
OMOJIOrNYECKUX MCCIIEJOBAHNUM;

® O0CO3HaHWE LEHHOCTH OHOJIOTMYECKUX 3HAHUM JJIs MOBBILIEHHS YPOBHSI 3KOJIOTHYECKOU
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

OpUMEHEHHE TPHOOPETEHHBIX 3HAHUMM W yMEHHH B TIOBCEAHEBHOM JKM3HM JUI OLIEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXaroulel cpene, COOCTBEHHOMY
3/10pOBbI0, 00OOCHOBAHME U COOIIOZICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM YPOBHE,
SBIISIETCA 00s3aTENIbHBIM YYEOHBIM NPEAMETOM, BXOJSIIMM B COCTaB MPEAMETHOM o0sacTH
«EcTecTBEHHO-HAyUYHBIE [TPEIMETHI.

Jlnst u3yuenust 6uosioruu Ha 6a30BOM YpOBHE Cpe/IHEro o0Iero oopa3oBaHus OTBOAUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

YYEBHO-METOJNYECKOE OBECIIEHEHME ObPA30OBATEJIBHOI'O
[MPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJI YVHEHUKA
1. Aradonosa U.b. , CuBornazos B.W. buonorus. 10 kiacc: ba3oBblit u yriyOieHHbIH ypOBEHb-



M.: [Ipoda, 2020.- 256 c.
2. Aradonosa U1.b. , Cuornazos B.W. buonorus. 11 kiacc: ba3oBbelii u yriryOneHHBIH YPOBEHB-
M.: Ilpocsemenue, 2021.- 208c.
METOJUYECKUE MATEPUAJIBI JIJIA YUUTEJIA

1. Mumakosa B.H., Araponosa N.b., CuBornazos B.. Meronudeckoe nocobue Kk y4eOHUKY
Aradonosa U.b. , CuBormnazor B.U. buonorus. 10 kiacc: bazossrii ypoBens- M.: [Ipoda, 2020.-
197 c.
2. AragonoBa WN.b., CupornazoB B.U., Korenesckas B.f. PabGouas TeTpamp k y4eOHHKY
Aradonosa 1N.b., CuBornazos B.U. buonorus. 10 kiacc: ba3oBsiii ypoBenb- M.: JIpoda, 2020.-
205 c.
3. AraponoBa U.b., CuBornazos B.M., Korenesckas B.fl. PabGouass Terpanp K y4eOHHKY
Aradonosa U.b., Cuornazos B.U. buonorus. 11 knacc: bazosslii ypoBens- M.: JIpoda, 2020.-
160 c.
4, MumakoBa B.H., Araponoa WN.b., CuBornazos B.11. Meroauueckoe mocodre K y4eOHUKY
AradonoBa U.b. , CuBornazos B.W. buonorus. 11 xnacc: bazossriii ypoenb- M.: Ipoda, 2020.-
208 c.

COJAEPKAHUE YYEBHOI'O ITPEIMETA «bBUOJIOT'USI»

10 KJTACC

Tema 1. Bbuosiorus kak Hayka (2 4)

buonorus kak Hayka. CBsi3b OHOJOTMU C OOIIECTBEHHBIMH, TEXHHYECKMMH W JIPYTHMH
€CTCCTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTemMa OMOJIOrHYeCKUX HayK.

MeToapl MO3HAHUS KUBOM NpUpOJbl (HAONIOEHUE, SKCIEPUMEHT, OIMCaHHE, U3MEpPEHUE,
KJ1accu(UKalus, MOJICITUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

Ilopmpemeur: U. [lapeun, I'. Mennens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabnuywr u cxemsi: «MeTOBI TOZHAHUS JKUBOU TPUPOIBDY.

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

Ilpakmuueckas paboma Ne 1. «/cnonab3oBaHUE pa3IMYHBIX METOJOB NpPU HU3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.
Tema 2. ’Kuble cuctemsbl 1 ux opranusanus (1 4)

JXKusble cructembl (OMOCUCTEMBI) KaK TpeaMeT u3ydeHus: Ouonoruud. OTINYHe KUBBIX CHCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa 6MocHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OMOCUCTEM: MOJIEKYJISIPHBIH,

KJICTOUHEIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISIUOHHO-BU0BOM, 3KOCHCTEMHBII
(OmoreoneHOTHYECKUIT), OHOC(HEPHBI.
JdemoHcTpauuu:

Tabnuyst u cxemovl: «OCHOBHBIC TPU3HAKHU KUIHU», «Y POBHH OpPTraHU3ALUU )KUBOW TPUPOJIBD.

Obopyoosanue: monens monekyibl JTHK.
Tema 3. Xumudeckuii cOCTaB U CTPOCHHE KJIeTKH (8 1)

XUMUYECKUI COCTaB KIJIETKU. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHThI, MHUKPOIJIEMEHTHI.
Bona n MuHepanbpHbIE BELIECTBA.

@YHKIMY BOJbI U MUHEpPAIbHBIX BEIIECTB B KieTke. [lognepxanue ocMoTuyeckoro 0anaHca.

benxu. CoctaB u cTpoeHne 0enkoB. AMUHOKHCIOTH — MOHOMEpbI OenkoB. HezameHnmble u
3aMEHUMbIC aMUHOKUCIIOTHI. AMHUHOKHCJIOTHBIN COCTaB. Y POBHH CTPYKTYPBI O€TTKOBOW MOJIEKYITBI
(mepBUYHAsI, BTOpUYHASI, TPETUYHASI M UETBEPTUYHAS CTPYKTYpa). XUMHUUYECKHE CBOWCTBA OEIKOB.
buonornueckne QpyHKIMN OSIKOB.

®depmeHTHl — Ouosiornueckue KatanuzaTopbl. CTpoeHue (epmeHTa: aKTHBHBIM LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTalu3aTOPOB.

VYrneBonpl: MOHOcaxapuabl (TJIFOKO3a, prub03a M JE30KCHUprO03a), aucaxapujibl (caxaposa,
JIAKTO34a) U MoJHMcaxapubl (Kpaxmal, IIIMKOTeH, [eJuTi0103a). buonornyeckue pyHKIMU yriIeBOIOB.



Junuasl: Tpurauuepuasl, Gochonunuasl, crepousl. ['unpopunbHO-THAPOPOOHBIE CBOMCTBA.
buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE yIIeBOJOB, OEIKOB M JUIHJI0B KaK HICTOYHUKOB
SHEPIHUH.

Hyxneunoseie kucnotel: JJHK um PHK. Hykneornabl — MOHOMEPBI HYKJIEUHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JTHK. Ctpoenue u ¢pynkimn PHK. Bunst PHK. AT®: ctpoenue u pyHKIUH.

[Muronorust — Hayka o kierke. Kierounas treopust — npumep B3auMoaeicTBus uiei u pakToB
B HAY4YHOM I103HAHUU. METO bl U3yUEHUS KIIETKH.

Knerka kak nenoctHas skuBas cuctema. OOImMe NPU3HAKU KIETOK: 3aMKHYyTas HapyKHas
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CHCTeMa CHHTE3a Oerka.

Tunbl  knerok: sykapuoTHyeckas U IpokapuoTHueckas. (OCOOEHHOCTH  CTpPOEHUs
npokapuoTuyeckoi kiueTku. Kierounas crenka 6akrepuii. CTpoeHHnEe S5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, WX (YHKIIHH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (yHkuuu. lluromiazMa u €€ OpraHoMBbL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTUbL. [IporcxoxaeHrne MUTOXOHAPUH U IUIACTUA. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJNH,
PECHUYKH, KTIYyTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

Anpo — PEryISITOPHBIN LIEHTP KJIETKHU. Crpoenue anpa:
sfiepHast 000JI0UKa, KapUOILIa3Ma, XPOMATHH, SIIPHIIIKO. XPOMOCOMBI.

TpaHcnopr BelecTB B KJIETKE.

JdemoHcTpamum:

Iopmpemeur: A. Jlesenryk, P. I'yk, T. llIBann, M. [lnetinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panknusn, K. M. bap.

Huacpammor:  «PacnipeneieHre  XMMHYECKMX  DJIEMEHTOB B HEXHUBOM  NpHUpoAeE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOLEN.

Tabnuyer u cxemwl: «llepmomuueckass Tabnuia XUMHUYECKHX 3JeMEHTOB», «CTpoeHne
MOJIEKYJIbl BOJBI», «buocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl ATDy», «CtpoeHne 3ykapruoTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIeBOJbD, «JIUmuas».

Obopyoosanue: CBETOBOM MHMKPOCKOI, 000pylOBaHME JUIs NpOBENEHUs HaOIr0AeHu,
U3MEpPEHM, KCIEPUMEHTOB; MUKPOIpPENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

Jlabopamopnas paboma Ne 1. «V3ydyeHue KaTaauTHYECKON aKTUBHOCTH (DEPMEHTOBY.

Jlabopamopnass paboma Ne 2. «3ydeHue CTpPOCHHsI KIETOK PACTEHUU, >XUBOTHBIX W
OaKTepHin».

Tema 4. ’KuzHenesaTeJabHOCTH KJeTKH (6 4)

OOMeH BeliecTB, WM METa00IU3M. ACCUMMIIALINS (TUTACTHYECKUI OOMEH) M JTUCCUMUJISIINS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €AMHOrO Ipolecca MeradbonusMa. Poib 3akoHOB
COXpaHEHMsI BEUIECTB W HHEPrUM B TOHUMAHUM MeTabonau3Mma. Tumbl OOMEHa BeIIeCTB:
aBTOTPO(HBIN U reTepoTpodHbIi. Ponb epMeHTOB B 0OMEHE BELECTB M MPEBPAIICHUN SHEPTUU
B kieTtke. dotocunres. CeeroBas u TeMHOBasg (a3bl (orocuHTe3a. Peakumu QoTocunTesa.
D¢ dexTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a I KU3HU Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHMN.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaUeHNUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTuyeckuii oOMeH B KieTke. Pacriensenue BemecTB, BbIICIECHUE U aKKyMYJIHPOBAaHUE
SHEPTUM B KJIETKE. JTambl JHEpreTndeckoro odmeHa. [nmukonmus. bBpoxenune W ero BHUBL
Kucnoponnoe okucinenue, WiaM kieToyHoe abixaHue. OkHcauTenbHoe (GochopuiIrpoBaHUe.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

Peakuun marpuuHoro cuHresa. ['enerndeckas nnopmanust u JJHK. Peanuzarms renetnyeckoin



uH(popMaImy B KJIETKe. | eHeTUYeCKHA KO/ M €ro CBOMCTBA. TpaHCKPHUIIIUS — MaTpPUYHBINA CHHTE3
PHK. Tpancnsmust — OunocunTe3 Oenka. Jtanbl TpaHcasiui. KogupoBanue aMuHOKHCIOT. Poib
pubocoM B OMOCHHTE3€E OerKa.

Hexnerounsie ¢opmbl xku3HM — BUpychl. Mctopus otkpbeitus BupycoB (.M. MBaHoBCKwMiN).
OCOOCHHOCTH CTPOCHHSI M JKU3HEHHBIH UK BUPYCcOB. bakrepuodaru. bonesnu pacreHwid,
JKU-BOTHBIX U U€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHno-nedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIIUs, peBeprasa u uHTerpasa. lIpodumakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemMoHcTpanum:

Ilopmpemesr: H. K. Konbuos, /. . UanoBckuii, K. A. Tumupsses.

Tabnuysr u cxemor: «Tunsl utanusy, «Metaboauzm», «MUTOXOHAPUN», «IHEPTETUUCCKUN
obmeny, «Xmoporacty», «®@orocunresdn, «Ctpoenne [JHK», «Ctpoenue n ¢hpyHKIMOHUpOBaHUE
reHa», «CuHTte3 Oenkay, «['eHeTmdeckwii kom», «Bupyce», «bakrepuodarm», «CtpoeHue u
JKU3HEHHBIN LUKII BHpycCa
CIIN[a, 6akrepuodaray, «Pemmukamus JHK».

Obopyoosanue: monenu-anmumkanuu «Yasoenue JHK wu Tpanckpunius», «buocuHTes
Oenka», «CTpoeHue KIeTKn»; Moaenb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHu3MoB (5 4)

KiteTounsiii iMK1, WM )KU3HEHHBIN 1TUKT KIeTku. MHTepdaza u mutos. [Iporeccsl, mporekaroiue
B uHTepdaze. Permmmkanus — peakius marpuuHoro cunre3a JHK. Crpoenme xpomocom.
XpOMOCOMHBII HabOp — KapHOTWN. JIUMJIOMIHBIA W TaIUIOWIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatusl. Lluronornueckue OCHOBBI pa3MHOXKEHHUSL M MHIMBUAYAIBHOIO Pa3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Ctaauu mutosa. [Iporeccel, Mpoucxoasime Ha pa3HbIX CTAIUSIX
MUTO3a. brOIOrnyeckuii cMbICa MUTO3a.

[Iporpammupyemast rTubenb KJIETKH — aromnTo3.

@opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrioyioe U MojoBoe. Buabl 0ecrnoioro pa3MHOKEHUS:
JIeTICHUE HaJIBOE, MOYKOBAHUE
OJIHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BETETaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE
KJIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAUCHUE JIJISI CEJICKITUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Metios. Cramuu wMeiio3a. Ilporeccel, mpoucxoxsimue Ha craausx wMenosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIc M 3HaYe€HUE MENH03a.

I'ameTtorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Y JKUBOTHBIX. [lo0BbIE »Kene3bl:
CEeMEHHMKH U sMYHMKHU. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KJIETOK — TaMeT (CrepMaTo30uf,
AlleKIeTka) — chepMaroreHe3 u  ooreHe3. (OcoOEHHOCTH CTpPOEHHs SAWULEKIETOK M

cnepmaro3zonioB. OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BuTHE (OHTOreHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3). DTaIbl
AMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: IpOOJIECHHE, TaCTPYISALUs, OPraHOI€HE3.
[ToctamOproHanbHOE pa3BUTHE. THUMIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMpsIMOe
(MmunHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIC BHI3BIBATH
BPOKJIEHHBIE YPOICTBA.

Poct u paszButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemoHcTpanum:

Tabauyvl u cxemvl: «DOpMBI Pa3MHOKEHHSI OPTraHU3MOBY», «J[BOWHOE OIUTIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHUi», «BeretraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTKu OakTepuii,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMbD», «KieTounblid 1mukny, «Pemnukanus
JHK», «Muto3», «Meio3», «IIpsiMmoe un HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAIOLINX
U yesoBekay, «OCHOBHBIE CTaJIMH OHTOTCHE3a.

Obopyoosanue. MUKpPOCKON, MuUKpompenaparsl «CrepMaTro30ousl  MIIEKOIHUTAIOLIETO»,
«Sinexnerka miiekonuTaromero», «Kapuokunes B KileTkax KOpenika JIyka», MarHUTHast MOJIEIb-
anmuukanus «Jlenenue kinerku»; monens JJHK, monens meradasHoii XpoMOCOMBL.



JlabopaTopHble M NpaKTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 3. «HabnroneHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOMpEIapaTax.

Jlabopamopnasa paboma Ne 4. «VI3ydeHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYMBOCTH OPraHu3MoB (8 4)

[Ipenmer u 3amaun renetuku. Mcropus pa3BuTus reHeTUKU. Poib IUTONOTMU U SMOPHOIOTHI
B CTaHOBJICHUU T€HETHKU. BKiag poccHiCKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTUE T€HETHKU.
Metonbl TeHETHKH (TUOPUIOIOTUYCCKUH, IMMTOTCHETUYCCKUI, MOJEKYISIPHO-TCHETHUECKUN).
OCHOBHbBIE TE€HETHMYECKHE TOHATHS. |'€eHeTHuyeckass CHMBOJIMKA, MCIOJb3yeMas B CXEMax
CKpCILLMBaHUIM.

3aKOHOMEPHOCTH HaCJIeJOBaHUs IPU3HAKOB, ycTaHOBIIeHHBIE ['. Menaenem. MonoruGpuaxoe
CKpelIrBaHue. 3aKOH €HMHO-00pa3usi TMOPUIOB MEPBOrO MOKOJICHUs. [IpaBiiio JOMUHUPOBAHHUS.
3aKkoH pacuieryieHus npusHakoB. ['mnore3sa uwcrorel ramer. IlomHoe U HenmosiHOE
JIOMUHHUPOBaHHUE.

JurubpugHoe  ckpeugBaHuWe.  3aKOH ~ HE3aBUCHMOTO  HACJIEJJOBaHMsI  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUIMOPHAHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEE CKPEIIMBAHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS sl ONIPEIeICHHsI TEHOTUIIA OCOOU.

CuemienHoe HacnenoBaHue nmpu3HakoB. Pabora T. Moprana no crieruieHHOMY HacjaeI0BaHUIO
reHoB. HapymieHue crenyienus TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TEOpPHsI HAaCIEACTBEHHOCTU. [ eHeTHuecKne KapThl.

I'enetnka mnosia. XpoMOCOMHOE oOmpeneseHue moJjia. AyTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

W3meHunBocTh. Buibl M3MEHYMBOCTU: HEHACJEICTBEHHAs] U HaciencTBeHHas. Poib cpenbl B
HEHACIIE/ICTBEHHOM H3MEHUYMBOCTU. XapaKTepuCcTUKa MOIU(GUKAIMOHHON HM3MEHUHUBOCTH.
Bapuannonnslii psa u BapuanuoHHas kpusas. Hopma peakunn npusHaka. KonnuecTBeHHBIE U
KauyeCTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBONCTBa MOAU(DUKAIIMOHHONW U3MEHYUBOCTH.

HacnenctBeHnnasi, Wiy TreHOTUNMYECKas, U3MEHUMBOCTb. KoMOMHATHBHAsE W3MEHUUBOCTb.
Meiio3 u moONOBOM mpolecc — OCHOBAa KOMOWHATHUBHOM W3MEHYMBOCTU. MyTalMoOHHAas
n3MeHYuBOCTh. Kiaccupukanuss myranuii: reHHblE, XpOMOCOMHBbIE, I'e€HOMHbIe. YacToTa u
MPUYMHBI MyTalil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3MmenunBocty H. . BaBuiosa.

BresgepHast HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka uenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METOAbl TEHETHUKU YEJIOBEKA:
TeHealoTHYecKuii, OJIM3HENOBbI, IUTOTCHETUYECKUH, OHOXUMHUYECKHM, MOJIEKYISIpHO-
reHeTnyeckuil. COBpEMEHHOE OIpe/ieJIeHMe TEHOTHUIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [I1[P-ananuza. HacnenctBenHsie 3a0oneBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HacleACTBEHHOW IpelpacrnooKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuyeckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUArHOCTUKU, TPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3Heldl. MeaMKO-TeHeTUYEeCKOe KOHCYJIbTHPOBaHUE. 3HAYEHHWE MEAMIIMHCKOM T'€HETHUKU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpanum:

Ilopmpemor: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuywsl u cxemol. «MOHOTUOPUTHOE CKPELIUBAHUE U €70 INTOT€HETHYECKasi OCHOBAY, «3aKOH
paclIerUIeHusl ¥ ero IUTOTeHeTHYeCKas OCHOBa», «3aKOH YHCTOTHI rameTy, «JlurubpumHoe
ckpemuBanue», «lluronoruuyeckue OCHOBBI JAUTHOPUIHOTO  CKpemMBaHMs», «Meio3»,
«BzaumonelcTBie aNeNbHBIX TE€HOB», «l'€HeTMUecKkue KapThl pPAcCTeHUH, >XUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CUEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTH», «MoaudukammoHHas



U3MEHYMBOCThY», «HacnenoBanue pesyc-gaktopa», «l'eHeTuka rpynm KpoBu», «MyTaloHHas
U3MEHYUBOCTbY.

Obopyoosanue: Mojaenu-anuikanun  «MoHOruOpunHOEe  CcKpeuBaHue», «HemomHoe
JOMHUHHpOBaHHe», «uruOpuanoe ckpemmBanue», «llepekpéct XpomMocom»; MHUKPOCKON U
MuKponpenapat «po3oduna» (Hopma, Mmyrauuu GopMbl KPBUIBEB U OKPACKU Tela); repoapuit
«I"opox moCeBHOW.

JlabopaTopHble U IpaKkTHYeCKHue padoThbI:

Jlabopamopnass paboma Ne 5. «3ydeHue pe3ylbTaTOB MOHOTHOPHIAHOTO W JAUTHOPHUIHOTO
CKpELIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MHKpOIpenapaTaxy.

Jlabopamopnasa paboma Ne 6. «3yueHue MoIu(UKAIIMOHHOW H3MEHUYMBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlabopamopnas paboma Ne 7. «AHanu3 MyTanuii y 1po30(uisl Ha TOTOBBIX MUKPOIpEnapaTax.
Ipaxmuueckas paboma Ne 2. «CocTaBiieHUE U aHATIN3 POJIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesnexkuusi opranuzmMoB. OCHOBBI 0MOTeXHOJI0THH (3 4)

Cenekiusi Kak Hayka M TpollecC. 3apOKJICHHE CeNeKUHH W jJoMectukainus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHbIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHBIE METOJbI CeNeKIMU. MaccoBblii M WHAMBHAYAIbHBI OTOOPHI B CENEKIIHUU
pacTeHuil 1 )kUBOTHBIX. O1leHKa IKCTEpbepa. biIM3KopoACTBEHHOE CKpEIIUBAHUE — UHOPUAMHT.
Yucras nuaus. CkpeniuBaHue YucThIX TuHUM. ['eTeposuc, nin rubpuanas cuia. Hepoacrsennoe
ckpemuBaHue — ayrOpuaunr. OtnanéHHas rubpuauzanus U e€ ycnexu. VckyccTBeHHBbIN
MyTareHe3 M IOJIYyYeHUE NOJUILUIONAOB. JIOCTHKEHUsI CENeKUUH PpACTEHUN, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib NPOU3BOACTBA. ['€HHAas WHXXEHepus. OTalbl CO3JaHUsA
pexomOunantHoit JIHK u Tpancrensnsix opranusmoB. Kierounas umxenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KiloHupoBaHue BbICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME W JTHYeckue npodiaemsl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JdemoHcTpaumu:

Ilopmpemur: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHOB.

Tabnuywr u cxemsr: xapta «L{eHTpbI NPOUCXOKIEHUS U MHOT000pa3usl KyJbTYpPHBIX PACTEHUI»,
«[lopompl  gOMamHMX  KMBOTHBIX», «CopTa  KyJAbTYpPHBIX  pacTeHMi», «OTnan€HHas
rubpuamsanus», «Pabotel akagemmka M. ®. HBanoBay, «[lomumnongus», «OOBEKTHI
O6uorexHonoruny», «Kierounsle KyabTypbl U KIOHUpOBaHHUE», «KOHCTpyMpOBaHHME U TEPEHOC
T€HOB, XPOMOCOM).

Obopyoosanue: MyISIKY TUI0/10B U KOPHEIUIOI0B AUKUX ()OPM U KYJIBTYPHBIX COPTOB pacTEeHUIl;
repOapuii «CenbCKOX03iCTBEHHBIE PACTECHUS.

Ikckypeusi KOCHOBHBIE METO/ABl M JOCTHXKEHMSI CEJEKLIMH PAacTeHUH M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035 CTBO, JIaOOpaTOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)»

11 KIIACC
1 4 B Hexento, Bcero 34 4, U3 HUX 2 4 — PEe3epBHOE BpPEMsI
Tema 1. IBosonuonHas 6mosorus (9 4)

IIpennocslkyu BO3HUKHOBEHHUS 3BOJIIOLMOHHON TEOPUH. DBONIOIIMOHHAS TEOpUsS U €€ MECTO B
6uosnorun. BinsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HAYK.

CuzerenbcTBa 3BomonuH. [laneoHToNOrMUECKNE: MOCIEA0BATEILHOCTD MOSBIEHUS BUOB B
MAJICOHTOJIOTUYECKONW JIETONUCH, TepexoaHble ¢opMmbl. buoreorpaguueckue: cxoicTBO U
paznuuue ¢ayH 1 Gprop MaTepuKoOB U OCTPOBOB.

OMOpHOIOTHYecKHe: CXOACTBA W pa3uyusi SMOPHUOHOB pa3HBIX BHUAOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTWYHBIE, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MyTeH Y BCEX OPraHU3MOB.



OpomonmonHas teopus Y. JlapeuHa. IIpeanocbuiky BOSHUKHOBEHUS JapBUHU3MA. JBIOKyIIKe
CHJIBI 3BOJTIOIIMH BUOB 10 JlapBuHY (M30bITOYHOE pa3MHOKEHHE MPU OTPaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBoonnn (CTO) u e€ 0oCHOBHBIE TIOJIOKCHHUS.

Muxkposomtonus. [lonynsanus kak eIMHULA BUAA U 3BOJIIOLUH.

JBuwxymue cuibl ((akTopbl) SBOMIONUM BUIOB B MpHpoae. MyTallMOHHBIA Mpolecc u
KOMOWHATHBHASI H3MEHYUBOCTH. [lomysiioHHbIC BOJIHBI U Apeiid reHoB. M30ms1us u Murparus.

EctectBennsblit 0T00p — Hanpasistonuil Gpaktop 3Boiroruu. opMbl €CTeCTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yabTar 3BOMOLUH. [IpuMepbl mpucnocobieHuid y
opranu3mMoB. ApoMopd0o3bl U UIUO0-aAANITAIIH.

Bun wu BumooOpasoBanme. Kpurepum Buma. OcHOBHbIE (GOPMBI  BUA000PAa30BaAHUS:
reorpaduueckoe, IKOJI0rHuecKoe.

MakposBomronst. PopMmbl  3BOJIONMH:  (PUIETHYECKas, IUBEPreHTHAs, KOHBEPIreHTHAs,
napasuienbHas. HeoOpaTuMOCTh 3BOMIOIHH.

[IpoucxoxaeHue oT HecleUUaIu3upOBaHHBIX NpeakoB. IIporpeccupyromas crnenuanus3ans.
AJnlanTvBHas paauanus.

JdemMoHcTpanum:

llopmpemuer: K. Jlunnen, XK. b. Jlamapk, Y. lapBun, B. O. Kopanesckuii, K. M. Bbap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabnuyer u cxemvi: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emiie», «3apOoJblIIM MO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepukcy, «Popmbl 60pOBI 3a cymiecTBoBaHUE», «EcTecTBEHHBIH 0TOODY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «[lomymsumy,
«MyTanuoHHas HU3MEHUYUBOCTbY;
«Apomopdosely, «Manoaganranun», «O0mas aereHepanus», «BIKyIIUe CHIIBI SBOIIOIIN,
«Kapra-cxema wmapmpyra mnyremectsusa Y. JlapBuna», «boppba 3a cCyllecTBOBaHUEY,
«IIpucnocobieHHOCTh Opranu3mMoBy, «l'eorpaduueckoe BHI000pa30BaHHE, «IKOJIOTHUECKOE
BHUJI000pa30BaHuE.

ObopydosaHue: KONIEKINUS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKpacku; HabOp IIOIOB U
ceMsiH; KoJuteKius «lIpuMepsl 3allUTHBIX NMPUCTIOCOOIEHUH Y )KMBOTHBIX»; MO/ieNb «OCHOBHbBIE
HAIpPaBIIEHUS IBOIIOLUNY; 00bEMHas Moieb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa; Kouiekius «®opMbl COXpaHHOCTU MCKOIMAEMBIX KUBOTHBIX
U pacTeHui»; moaenb-anmiaukanusa «llepekpéct xpomocomy; BiaxHble npenapaTsl «Pa3Butue
HacekoMmoro», «Pa3Butue narymku»; Mukponpenapar «po3zodpuna» (Hopma, MyTanuu (HopMbl
KPBUIBEB U OKPACKH TeNa

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUA0B IO MOP(POJIOTHUECKOMY KPUTEPHUIO.

Jlabopamopuass paboma Ne 2. «OnucaHue TPUCTOCOOJIEHHOCTH OpraHu3mMa u e€
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3nukHoBeHue ¥ pa3BuTHe KU3HU Ha 3emie (9 1)

JloHay4HbIE IPEACTABICHUS O 3apOXKICHUH KU3HU. HaydHble rMnoTe3pl BOSHUKHOBEHUS KU3HU
Ha 3emJyie: abMOTreHe3 U MaHCIepMusl. XUMHUECcKas 3BOJIIOLNS. AOUOTEHHBIN CHHTE3 OpraHUnYeCKUX
BEIIECTB U3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE TMOATBEP)KICHHE XUMHYECKOH HBOJIOLMH.
Hauanbnble 3Tansl Ouonornyeckoit s3somonuu. I'unoreza PHK-mupa. @opmupoBanre MeOpaHHbBIX
CTPYKTYp M BO3HMKHOBEHHE INpOTOKJIETKU. [lepBrle KieTku M ux sBomtouus. PopmupoBaHHE
OCHOBHBIX T'PYTIIT )KUBBIX OPTaHU3MOB.

Pa3BuTHe xn3HM Ha 3emiie o 3pam 1 nepuoaaM. Karapxei. Apxelickast 1 IpOTEpO30MCKasi IpbI.
[Taneo3oiickas spa u €€ MEPHOIbI: KEeMOPUNCKHI, OPJAOBUKCKHM, CHIYPUHCKWN, ICBOHCKUM,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o30iicKast 3pa 1 €€ MeproIbl: TPUACOBBINA, FOPCKHI, METOBOM.

KaiiHo30licKas 5pa u €€ nepro/pl: NajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIN.

XapakTepucTuKa KiIMMaTa M TeoJIOTMYecKux ImporeccoB. OCHOBHBIE ATambl 3BOJIIOLHMU
PacTUTENHLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHUI 1 )KUBOTHBIX. [losiBIIeHHE, paciBeT



Y BBIMUpaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpPraHMuYecKoro MHpa Kak OTpakeHHe 3BOIOLHMH. OCHOBHBIE CHCTEMAaTHYECKUE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLIMS YETI0BEKA. AHTPONOJIOTHS Kak HayKa. Pa3BruTre mpeacTaBieHni O IPOUCX 0K ICHUN
yesioBeka. MeTo bl u3ydeHusi anTpororeHe3a. CxoACcTBa M pa3ivyuMs YEJIOBEKAa U KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YEI0BEKa.

JiBmoxymiue cuiibl (pakTophl) aHTpoIIOTeHe3a. HacneacTBeHHast K3MEHYHBOCTh U €CTECTBEHHBIH
ot0op. Ob1ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPYy/a, MBIILICHUE, PEUb.

OcCHOBHBIE CTaJIMU U BETBU IBOJIIOIIMU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek ymenbiid, YenoBek
npsAMoxo s, YemoBek HeaHJaepTadbCckui, YemoBek pasymubiid. Haxoaku wuckomaeMbIX
OCTaTKOB, BpeMsl CYIIIECTBOBaHUs, 00JIACTh paclpoCTpaHeHHs, 00BEM TOJIOBHOTO MO3ra, oOpa3
KU3HU, OPYIUSL.

UYenoseueckne pacbkl. OCHOBHBIC OOJBIIME pachl: €BpONeOWHAs (€Bpa3uiicKas), HETpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCTIOCOOJICHHOCTH MIPEICTABUTEIICH YSIIOBEYECKUX PAC K YCIIOBUSIM CYIIIeCTBOBaHUS. EMMHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumu:

Ilopmpemur: ®. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuywr u cxemor: «Bo3HukHOBeHHE CONHEYHOW CHUCTEMBI», «Pa3BHTHE OpPraHHMYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHas CHUCTeMa OpPraHMYecKoro Mupay», «CpaBHEHHWE AaHATOMHUYECKHX YePT CTPOCHUS
YeJlOBeKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAaJICOHTOJOTMYECKHX HaXOI0K
MPEAKOB COBPEMEHHOIO 4eJoBeKa», «JIpeBHeimme mmoan», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JTH0an», «HenoBeuecKre paco.

Obopyoosanue: mynskn «lIporcxoxxaeHue 4enoBekay (OIOCTBI aBCTPAIONUTEKA, ITUTESKAHTPOIIA,
HeaHJepTallblla, KPOMAaHBOHIIA); CJEMKUA WM H300paKEHUS KAaMEHHBIX OpYAUH MEpPBOOBITHOTO
YeJoBeKa (KaMHH-YOIIIEphI, pyOmIia, CKkpediia); TeOXPOHOIOTHIeCKas Ta0IUIIa; KOJUTEKIUS «DOopMBI
COXPaHHOCTH UCKOIAEMBbIX KMBOTHBIX U PACTEHUI».

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

Ipaxmuueckas paboma Ne 1. «I3yuyeHHe HUCKOIMAEMBIX OCTAaTKOB PAaCTEHUN M KUBOTHBIX B
KOJUTCKITUSX ).

IKCKypcHsi «OBOJIOLMS OPraHUYeCKOro MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIA WIIU
KpaeBeauecKuii My3eil).

Tema 3. OpranusmMsl U OKpyxkammas cpeaa (S 1)

DKOJIOTHS KaK HayKa. 3a/1aud U pas3felibl SKOJIOTHH. MeTObl SKOJOTUYECKUX UCCIICTIOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpensr obutanus OpraHU3MOB: BOJHAS, Ha3eMHO-BO3/IylITHAS, MMOYBEHHA,
BHYTPHOpPraHU3MEHHAsI.

Oxonornueckue ¢akrtopel. Kiaccudukanms sxosorudeckux (PakTopoB: aOUOTHYECKHUE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AOGuoTtndeckue GakTophl: CBET, TEMIIEpATypa, BIaxXHOCTh. Dotornepuoansm. [Ipucnocobdnenus
OpPraHU3MOB K JICUCTBUIO abMoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotuueckue gakropsl. Buabl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUITHUYECTRO,
cum6mo3 u ero popmel. [Tapazutusm, Koomeparus, MyTyalTu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHWUYECTBO). AMEHCAIM3M, HEHTpaIM3M. 3HAUCHHE OMOTHYECKUX B3aUMOJCHCTBUM IS
CYIIIECTBOBAHMS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XapaKTepUCTUKH monyasuud. (OCHOBHBIE TOKa3aTeId  MOMYJISIIUH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJICHHOCTH TOMYJISAINH B €€ PETYIISIH.

JdemMoHcTpanum:

Iopmpemuwr: A. T'ymbonsar, K. ®. Pynbe, D. I'ekkenb.

Tabnuywt u cxemwr: kapta «IIpupomnsie 30HBI 3emin», «Cpeapl OOWTaHUS OPTAaHU3MOBY,



«Doronepuoanzmy», «llomynsamum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJISLUN
nHpy3opun-Tydenpkny, «Ilumespie enmny.

Jlabopamopnas paboma Ne 3. «Mopdonorundeckue OCOOCHHOCTH PACTCHHH U3 Pa3HBIX MECT
oOUTaHUSY.

Jlabopamopnas paboma Ne 4. «BnusiHue cBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.
Ilpaxmuueckas paboma Ne 2. «I1oncy€T TUIOTHOCTH MOIMYJISIITAN Pa3HBIX BUIOB PACTCHUI .
Tema 4. CoobuiecTBa M 3K0JIOTHYECKHE CUCTEMBI (9 1)

Coo0miecTBo opranu3mMoB — OuoteHo3. CTpyKTypbl OHOIIeHO3a: BUI0Basi, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBsi3U B OHOIIEHO3E.

Dkojoruueckue cuctembl (3kocuctemsbl). [lonstue 00 »sKocuctemMe U OHOreoleHO3eE.
OyHKIMOHANBHbIE KOMIIOHEHTBI 3JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHM B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIIOKa3aTeld S3KOCHUCTEMBIL: Omomacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUPaAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoicCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[Ipupoanbie 3KOCHCTEMBI. OJKOCHCTEMBI O03€p M peK. OKOCHCTeMa XBOMHOrO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE JKOCHUCTEMBL. ATPOIKOCHCTEMBI. YpOo3kocucTeMbl. buonorudeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akrtop yctoiuuBocTH 3KocucTeM. CoxpaHeHue OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B.U. Bepnanckoro o 6uocdepe. 'panuiisl, coctaB u ctpykrypa ouocdepsl. XKusoe
BemecTBO M ero ¢Qynkmun. OcobenHoct Ouocepbl Kak TI00ATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BemecTB U OHOT€OXMMHUYECKME LMKIBI 3JE€MEHTOB (Yrjiepoja, as3oTa).
3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTtBo B Omocepe 3emin. AHTponoreHHbIe W3MeHeHHsI B Ouocdepe. [modanbHbIC
JKOJIOTHYECKUE TPOOIIEMBI.

CocymectBoBanue npupoabl W desoBeuecTBa. CoxpaHeHue OuopazHooOpas3usi Kak OCHOBA
ycroiunBocTy 6uocepsl. OCHOBA pallMOHANBHOTO YIPaBICHHs MPUPOIHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUH U OXpaHa MPUPO/IBIL.

JdemoncTpanum:

Topmpemur: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepaaackuil.

Tabnuyvr u cxemwi: «[lumeBble 1enu», «buoneHo3: coctaB U CTpyKTypa», «lIpupoansie
coobmiectBay, «llemn mnuTaHusA», «OKomornyeckas mnupamuaa», «buochepa U yenoBex»,
«JKocHcTeMa IUPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTrO jieca», «brnoleHos Bogoémay,
«Arpouenos», «IIpuMepHble aHTPONOrEHHBIE BO3ACHCTBHS Ha Ipupoay», «BaxHeimne
UCTOYHMKH 3arps3HEHHs BO3JyXa WM TPYHTOBBIX Bo1», «llouBa — BaxkHeilas cocTaBisroLias
o6uochepr», «DakTopsl ferpaganuu nousy», «llapHukoBeIi A3PPexT», «PaKTOPbl PaTUOAKTUBHOTO
3arpsi3HeHust  O6uocepb», «OOmas crpykrypa Ouochepb», «PacrnpocTpaHeHHe >KU3HH B
ouochepen, «O30HOBHIN dKpaH Onochepr», «KpyroBopot yriepoaa B 6uocdeper, «KpyroBopor
a30Ta B IPUPOJIEN.

Obopyodosanue. monenb-anmuukanus «Tunuunele OuoneHO3b»; repOapuil «PactutenbHble
cooOmiecTBa»; Kojulekuuu «buoreHos», «Bpeautenn BaKHEMIINX CEIbCKOXO3HCTBEHHBIX
KyJIbTYp»; TepOapuu M KOJUIEKIMU PAaCTEHUH M KUBOTHBIX, MPHUHAJICKAIIME K Pa3HbIM
HKOJIOTHUECKUM TpymnaM ojHoro Buaa, Kpacnas kuura PO, nzobpaskeHust oXpaHsieMbIX BUI0B
pacTeHUH U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«BUOJOT'US»

Cornacho @®I'OC COO, ycranaBiuBalOTCsl TpeOOBaHUS K pe3yjabTaTaM OCBOCHHUS
00y4aroImyMUCs MPOrpaMM CpeaHero oduiero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U



IIPEIMETHBIM.
JIMUHOCTHBIE PE3YJIBTATBI

B crpykType JNMUHOCTHBIX pe€3yJlbTaTOB OCBOECHUs mHpeamera «buonorus» BblIEIIECHBI
CIEyIOIIME COCTABIAIONIME: OCO3HaHUe  OOYYaIOIMMHUCA  POCCUHUCKON  Ipa)JIaHCKOU
UJECHTUYHOCTU — TOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMO-OIPENEIECHHUIO;
Hanuyue momusayuyu K OOy4eHUIO OWOJIOTUU; YeleHanpagienHoe pazeumue BHYTPEHHHX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS; 20MOBHOCMb U CNOCOOHOCMb OOYYaIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OHoJI0rnYecKoro o0pa3zoBaHusl; Haluyue SKOJIOTHUECKOTO NPasoCcoO3HANUs, CHOCOOHOCMU CTaBUTh
LIEJIU U CTPOUTDH JKU3HEHHBIE IIJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa « bHOoIorus» JOCTUTaloTCs B €JUHCTBE YUeOHOM
U BOCIHUTATEIbHOW JESATEIBHOCTM B COOTBETCTBUM C TPAJULMOHHBIMU POCCUHCKHMU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSMM, IPUHATHIMU B
o0ImiecTBe MpaBWIaMH M HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IPOLECCAM CAaMOIIO3HAHMA,
CaMOBOCIIUTaHUsA u CaMOpPa3BUTHS, pa3BUTHUsA BHYTpPEHHEN MO3ULIUU
JMYHOCTH, NaTPUOTHU3MA, YBAKEHUS K 3aKOHY M IIPABOIOPSJIKY, YEJIOBEKY TPyJda U CTApIIEMY
MOKOJICHUIO, B3aMMHOIO YBa)XXCHHs, OEpPE)KHOrO OTHOILIEHUS K KYyJIbTYpHOMY HACIEAUI0 U
TpaauLMsM MHOTOHAMOHAJbHOrO Hapoja Poccuiickoit ®enepanuu, IpUpoIe U OKPYKarolen
cpene.

JInyHOCTHBIE pE3yNbTaThl OCBOEHMsI y4yeOHoro mnpeamera «buonorus» AOIKHBI OTpa)aTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIuXcs PYKOBOJCTBOBAThbCs CGHOPMHPOBAHHONW BHYTPEHHEM
MO3ULIMEN JTUYHOCTH, CUCTEMOI LIEHHOCTHBIX OPUEHTALUH, IO3UTUBHBIX BHYTPEHHHUX YOEX/IECHU,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, pACIIMPEHHUE KU3HEHHOTO
OTIbITA U OMbITA JIEATENLHOCTH B MPOLIECCE PEANN3alMi OCHOBHBIX HallpaBJIEHUH BOCIIUTATEIbHON
JIESITEJIbHOCTH, B TOM YHUCIIE B YaCTH:

1. I'pazknaHCcKOro BOCIIUTAHUS .

c(OPMHUPOBAHHOCTH TPAXKAAHCKOW MO3UIUUA O0YYarOMIerocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1ecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATENbHOCTH NPU CO3JAaHUM YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33/1a4, BHITOJTHEHUN OMOJIOTHUECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTh OIpPEAEATh COOCTBEHHYIO MO3UIMIO MO OTHOUIEHHIO K SIBICHUSM COBPEMEHHOM
KHU3HHU U OOBSICHATS €€;

YMEHHME YYMUTHIBaThb B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJAEWUCTBUS
Jr0/IeH ¢ pa3sHbIMU YOKACHUSAMH, KYJbTYPHBIMU IIEHHOCTSIMH U COLIMATIbHBIM ITOJIOKEHUEM;
FOTOBHOCTb K COTPYJIHHMYECTBY B TPOIECCE COBMECTHOTO BBIMOJIHEHHUS  Y4YEOHBIX,

MO3HABATENIBHBIX M MCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOE OTHOIIEHHWE K MHEHHIO

OTIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;
TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOM EATENBHOCTH.

2. [laTpuoTHYeCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh POCCUHCKOW Tpa’kAaHCKOM HWAEHTHYHOCTH, NATPUOTH3MA, YBAXEHUS K
CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH Tepes PoauHo#, ropiocTy 3a CBOW Kpaid, CBOKO
Poauny, cBOHl f3BIK M KYyJIBTYpY, IPOLUIOE W HACTOSIEE MHOTOHAIIMOHAJIBHOIO HApona
Poccuwn;

LIEHHOCTHOE OTHOUIEHME K IPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPHUPOJIBI; JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYIE;

CHOCOOHOCTh OIICHHMBATh BKJIQJ POCCUHMCKHUX YUYEHBIX B CTAHOBJICHME M DPa3BUTHE OHOJIOTHH,
NOHMMAaHHWE 3HA4YeHMs] OMOJOTMM B MO3HAHUHM 3aKOHOB MPUPOJIbI, B JKU3HHU YeJOBEKa H
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoex1€HHOCTb, TOTOBHOCTb K ClTy>KeHUI0 OTeuecTBY U €ro 3alluTe, OTBETCTBEHHOCTh 32
ero cyas0y.



3. lyX0BHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HAPOa;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CITOCOOHOCTh OIICHMBATh CUTYAIlMI0O M NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOMYMBOTO OYTYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSAM, CO3JaHHI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHSTHUS IEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULIUsIMU HapoaoB Poccuu.

4. IcTEeTHYECKOr0 BOCIIUTAHHUSA .

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAas 3CTETUKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLMOHAJIBHOTO BO3/ICMUCTBUS KUBOM MPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOU JINYHOCTH.

5. ®u3u4eCcKOro BOCIIUTAHMSA .

MOHUMaHWe W peanu3anus 370pOBOTO W 0Oe30macHOro obOpasza JXKW3HU (30pOBOE IHMTaHHUE,
COOJII0/ICHNE TUTUEHUYECKUX TTPaBUII M HOPM, COTAaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA,
perynsapHas (Qu3uyeckas aKTUBHOCTh), OEpPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHUE [IEHHOCTU MPaBWJI UHIUBUAYATHHOTO U KOJUIGKTHBHOTO O€30MacHOTO MOBEACHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCIEACTBUM ¥ HENPHUSATHE BPEIHBIX NPUBBIYEK (YHOTPEONECHUS aIKOTOJs,
HapKOTHUKOB, KYpPEHHUS).

6. Tpy1oBOro BOCHUTAHMA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOW JESITEIBHOCTH TEXHOJOTMYECKOW W COLMAIBHOW HAINpPaBICHHOCTH,
CIIOCOOHOCTh ~MHUIIMMPOBATH, IJIAHUPOBaTh W CAMOCTOSITEIBHO  BBIMOJHATH  TAKYHO
JIeSITEILHOCTD;

WHTEpEeC K pasnmuyabiM  chepamM TpodheCCHOHATBLHOW JEATEIhbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOD OyayIiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TJIaHbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHHIO HA TPOTSHKEHUH BCEH JKU3HHU.

7. IKOJI0rH4eCKOr0 BOCIUTAHMS

HKOJIOTHYECKH 11eTIecO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK MCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
€€ CyLIEeCTBOBaHUS;

MOBBIIICHUE YPOBHSI SKOJIOTUUECKON KYIbTYPhI: IPUOOPETEHHE ONBITA TIJIAHUPOBAHUS MIOCTYIIKOB
Y OLICHKU UX BO3MOXKHBIX MIOCIIEICTBUM JIJIs1 OKPYXKAIOILEN CPeIbl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTh MCIIONB30BAaTh MPHOOpeTaeMble MPU MU3YUEHUU OWOJIOTUM 3HAHUS M YMEHHS TMPH
peltieHun mpoOsieM, CBSA3aHHBIX C PaAIlMOHAIBHBIM MPUPOAOIIOIH30BaHUEM (COOIIOICHHE
MpaBUJI MOBEJACHUSI B MIPUPOJE, HAIPABICHHBIX HA COXPAHEHHE PABHOBECHUS B HKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChepbl);

AKTHUBHOE HENPUATHE JNEHCTBUM, MPUHOCSIIINX BPEA OKPYKAIOIIEH MPUPOJHOU Cpele, yMEHUE
MPOTHO3UPOBATh  HEOJATOMPUSITHBIE HKOJIOTHYECKHUE TIOCJIEICTBUS  MPEANPUHUMAECMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4We Pa3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKONW KYyJIbTYphl, OIBITA
JEATETbHOCTH HKOJOTUYECKON HaMpaBJIE€HHOCTH, YMEHHsS PYKOBOJICTBOBATHCSI HMHU B
MO3HABATEJIbHOW, KOMMYHUKAaTUBHON W COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOM HAMPABIEHHOCTH.

8. lleHHOCTH HAYYHOT'O MO3HAHMS |

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JIMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;



COBEpILIEHCTBOBAHHE SI3bIKOBOM M UNTATEIBCKON KYJIBTYPhI KaK CpPEACTBA B3aUMOACHCTBUS MEKIY
JIIOJIbMU U TTIO3HAHUS MUPA;

NOHMMaHue crneuuuku OHONOTMHM Kak HayKH, OCO3HaHHE e poilu B (OPMHPOBAHUHU
palOHATIBHOIO HAYYHOT'O  MBILIUICHHS, CO3JIaHUU LEJIOCTHOrO IMpelcTaBieHus 00
OKpY’KaloIIeM MUpPE KaK O €TUHCTBE MPUPO/IbI, YEIOBEKA U 0OIIECTBA, B TO3HAHUH IPUPOAHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJISi COBPEMEHHOM ITUBHIN3ALNU: 00ECTIeYeHUsT HOBOTO

YPOBHS pa3BUTHS METUIIMHBI; CO3/1aHUS IEPCIIEKTUBHBIX OMOTEXHOJIOTH, CHOCOOHBIX peliaTh

pecypcHble TpPOOIEeMbl Pa3BUTHs YeIOBEYECTBA; IMOWCKA IyTeH BbIXOJA M3 TJIOOATIBHBIX

9KOJIOTMYECKHX TMpolieM U olecredeHHsl Tmepexojla K YCTOHYMBOMY Pa3BUTHIO,
paLOHATILHOMY HCIIOJIb30BAaHHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB

KU3HU;
3aMHTEPECOBAHHOCTh B TOJYYCHWU OHOJOTMYECKMX 3HAHMKA B IENAX MOBBIMIEHUS OOIIeH

KYJIbTYpPbI, €CT€CTBEHHO-HAy4YHON TI'PaMOTHOCTH KaK COCTaBHOM 4YacTh (PYHKIHMOHAJIBHOMI

IpPaMOTHOCTH 00y4Jarouuxcs, opMUPYEMOH TPU U3y4EHUN OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOOB MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTh
UCTIONIH30BAaTh MOTyYaeMble 3HAHUS IS aHAIM3a U OOBSICHEHHS SIBIICHUN OKPY)KAIOIIEro MUpa
MPOUCXOAIMX B HEM HM3MEHEHH; yMeHHe JelaTb OOOCHOBAHHBIC 3aKJIIOUCHHS Ha OCHOBE
HAayY4YHBIX (PaKTOB U MMEIOIIMXCS JAHHBIX C LEIBIO MOYyYeHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JAJIS PEeUIeHUs MpobieM B
peabHBIX JKU3HEHHBIX CHTYallUsX;

OCO3HAHHE IICHHOCTH HAay4HOH JesATENIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHIANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEepPhIBHOMY 00pa30BaHMIO U caMO0Opa30BaHUIO, K aKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUH 10 OMOJIOTUH B COOTBETCTBHH C KU3HEHHBIMHU IMOTPEOHOCTSIMH.

B mporuecce nocTukeHUsI TUYHOCTHBIX PE3YJbTaTOB OCBOCHHS OOYYAIOIIMMHUCA TPOrPAMMBI
cpenHero oOmero oOpa3oBaHHS y OOYYArOIIMXCS COBEPHICHCTBYETCS  9MOYUOHANLHBLIU
uHmesnexm, MpeArnoIaraloui chopMUPOBAHHOCTD:

CAMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh
HAIPaBIICHUS Pa3BUTHS COOCTBEHHON SMOIMOHANBHOW cdepbl, OBITh YBEPEHHBIM
B ceOe;

camopez2ynuposanus, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHME NMPHUHHUMATh OTBETCTBEHHOCThH 32
CBOE TIOBEJICHHE, CITOCOOHOCTP aIallTUPOBATHCS K IMOIIMOHAIEHBIM H3MEHEHHUSIM H MTPOSIBIISITH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYMpeHHel MOMUeayuu, BKIIIOUAIOLIEH CTPEMIIEHHE K IOCTHKEHUIO LIEIH U YCIIEeXy, ONTUMU3M,
MHUIIMATUBHOCTh, YMEHHUE I€HCTBOBATh, UCXO/ U3 CBOUX BO3MOXKHOCTEH;

amMnamuu, BKITFOUAIOIIEH CITOCOOHOCTD IIOHMMATh YMOIIMOHAIBHOE COCTOSTHUE IPYTHX, YIUTHIBATH
€ro MpH OCYIIECTBICHUH KOMMYHUKALIMHU, CIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHMUIO;

COYUANbHHIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JIPYTUMHU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(DIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yabTaTbl OCBOEHHUs ydyeOHoro mnpeamera «buonorusy exaouaiom:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYArOMMXCS  MEKIUCIUTUTMHAPHBIE
(MexmpeMeTHbIE) 00LIeHayUYHbIe IOHATHS, OTPAXKAIOLIHE LEIOCTHOCTh HAyYHON KapTUHBI MUpa
U cnen UKy METOAO0B IMO3HAHHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, TpOIlecC, CHCTeMa, HAayuyHbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, KCCIIeI0BaHNE, HAOII0ICHNE, U3MEPEHHUE, SKCIIEPHUMEHT U JIp.); YHHUBEPCAIbHbIE YUeOHbIE
neiictBus  (MO3HaBaTeNbHBbIE, KOMMYHUKAaTHUBHBIC,  PEryJIATUBHBbIE), O0OeCHeuuBaroye
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIuXCs;
CIOCOOHOCTh o0yyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIITMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpCAIbHbIC y4deOHBbIC JEHCTBUS B MO3HABATEIBHON U
COLMAJIHON MPAKTHUKE.



MeTtanpeaMeTHble pe3yabTaThl OCBOSHUS MPOTPaAMMbI CPEIHETO 00IIET0 00pa30BaHus TOKHBI

OTpaxkaTh:

OBgi1ajieHHe YHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU

1) 6a3oBbIe JJOrHYECKHE IeHCTBHS:

CaMOCTOSITENILHO  ()OPMYNIMUPOBATh H  aKTyaJU3UpoBaTh mpobieMy, paccMarpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHWH 3HAHWKM MPUEMBI JIOTUYECKOTO MBINLICHUS (aHAlu3a, CUHTE3a,
cpaBHEHHUs, Kiaccudukanuu, o00OIIeHUsI), PACKPBIBATh CMBICT OHWOJOTHYCCKUX TOHSITHHA
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMHU);

OTIPECIIATh LeNU JIeATEIbHOCTH, 3a]]aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTh
Pe3yIbTaThI ACATEILHOCTH C IOCTABIICHHBIMU IEJISIMH;

MCIOJIb30BaTh OMOJIOTHYECKHUE TOHATHS sl 00bsICHEHUS (DAKTOB U SBICHUM KUBOM MPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTHBHBIC, JACIYKTUBHBIC, 10 AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U MPOTUBOPEUNS B pACCMATPUBAEMBIX SIBJICHUX, (POPMYIUPOBATH BBIBOBI
3aKJTIOYCHUS,

INPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBAa JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHONICHHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHI Pa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

paszpabarbiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a MMEIOIIUXCS MAaTePHAIbHBIX U
HEMaTepualbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISM, OIICHUBATH
PHUCKU TIOCTIEACTBUIA e TENbHOCTH;

KOOPJAMHHUPOBATh W  BBINOJNHATH pPabOTy B  YCIOBUSX pPeaJbHOr0, BHUPTYaILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPY PEIICHUH KU3HEHHBIX TTPO0IIeM;

2) 0a30BbIe HCCJIEA0BATEIbCKHE HeHCTBHS .

BJIQJICTh HABBIKAMU YYE€OHO-HMCCIICIOBATCIIbCKOW M TMPOCKTHOW JCSATEIHOCTH, HAaBBIKAMU
paszpemieHus npobiaem; 0061a1aTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEHICHHSI MPAKTUICCKUX 3a/1a4, MPUMCHCHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHSI,

UCIIONIb30BAaTh Pa3NMYHbIE BHJBI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAINH, TIPEOOPa30BAHUIO U MPUMEHCHHIO B YICOHBIX CHTYAIHSIX, B TOM YHCIIE IPU
CO3IaHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

dbopMUPOBaTh HAy4YHBIA THIT MBINUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHUCH, KIFOUEBBIMH
MOHITUSIMHA U METOJIaMU;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIBHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH IPUYHHHO-CIICACTBCHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7a9y, BBEIABUTATH THIIOTE3Y €
pellieHusi, HaXOAWTh apryMEeHTBl MJisi JO0Ka3aTellbCcTBa CBOMX YTBEPXKICHHM, 3a/aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBAThH MOJNyYEHHBIC B XOJ€ PEHICHUS 3aJaud Pe3yabTaThl, KPUTUYECKH OLIEHHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHANPABJICHHBIA TIOMCK TEpPEeHOCa CPEeACTB M CIOCOO0B JACHCTBUS B
pohecCHOHATBEHYIO CPey;

YMETh IMePEHOCUTH 3HAHUS B TTO3HABATEIILHYIO M MPAKTHYECKYIO 00JIACTH )KU3HEACITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TTPEIIaraTh OPUTHHAIBHBIC ITOIXO/bI M PEIICHHS; CTABUTH MPOOJIEMBI U
3a/1a4yM, JOMYCKAIOIUE allbTePHATUBHBIE PEIICHHUS,

3) neiicrBus no padore ¢ MHGopmaluei:

OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX MH(OpMAIUU (TeKCTe Y4eOHOTO MOCOOus, HaydHO-
MOMYJISIPHOM JTHTepaType, OMOJIOTHUECKUX CIIOBAPSAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax
JMaHHBIX, B VIHTepHeTe), aHaNuM3UpoBaTh WH(POPMAMIO pPa3TUYHBIX BHIOB U (GopM



IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;
dbopMynupoBaTh 3ampockl W MPUMEHATHh pa3IUYHbIE METOAbl MpPH TOUCKE U OTOOpe
Oouonornyeckoit nHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  UCIHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BaHUS PA3IMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO ()OPMY MpEACTaBICHUSI OMOJIOTHUYeCcKON HH(pOpMauu
(cxemsl, rpaduKH, TUarpaMMBbl, TaOIHLIBI, PUCYHKH U JIP.);

HCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUE€CTBE CPECTBA NP padoTe ¢ Onojorunyeckon nHpopMaluen:
NPUMEHATh XUMHUYECKUE, (PU3MUECKHUEe M MaTeMaTU4YecKHe 3HaKH M CHUMBOJBL, (HOPMYIIHI,
ab0peBuaTypy, HOMEHKJIATYPY, HUCIOJIb30BaTh U MPEOOPa3OBbIBATh 3HAKOBO-CUMBOJIMYECKUE
CpEJCTBA HAIJISIAHOCTH;

BJIa/IETh HAaBBIKAMHU PACIO3HABaHUS U 3alUThl UH(OpManuu, nHOOPMALMOHHON Oe30MacHOCTH
JMYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMM :

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKALIUA BO BceX cepax >KM3HM; aKTMBHO Yy4acTBOBAThb B JHAJIOTEe WUIIU
JMICKYCCHH TIO0 CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3HIBATH
CY)KJICHUSI OTHOCHUTEJIbHO BBIINIOJHEHUs NpeajaraeMod 3a/layd, Y4YUThIBaTb HMHTEPECHl U
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HeBepOaNbHBIE CPEICTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
NPENOCHIIOK BOSHUKHOBEHHSI KOH(QIIMKTHBIX CUTYAIMIA; YMETh CMTYaTh KOH(DINKTH U BECTH
MIEPErOBOPBHIL;

BJIQJIETh PA3IMYHBIMHU CIOCOOaMU OOIEHUS M B3aUMOJICHCTBUS; IOHUMATh HAMEPEHUS APYTUX
JIOJIeH, TPOSBIATh YBaXKUTEIBHOE OTHOLICHHE K COOECEIHMKY U B KOPPEKTHOH ¢opme
(opMyIUpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

2) coBMecTHas1 1eATEeJIbHOCTD!

MOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAaH/IHOM U MHANBUAYAIBHON PabOTHI TP PELLICHUU
Ouoornyeckoi mpoo6IeMbl, 000CHOBBIBATh HEOOXOIMMOCTh MPUMEHEHHS TPYIIIOBBIX (OpM
B3aMMOJICHCTBHYS PU PEUICHUH YyueOHO! 3a/1auH;

BbIOMpaTh TEMATUKYy M METOJIbl COBMECTHBIX JEHCTBMM € y4€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

INPUHUMATH 1I€JIb COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBaTh U KOOPJIUHUPOBATH JIEHCTBUS 110
€€ IOCTMKEHHIO: COCTaBJIITh IUIAH JEHUCTBUHM, PACHOPEACISATH POJM C YYETOM MHEHHUH
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KaYeCTBO CBOET0 BKJIAJa M BKJIAJa KaKAOr0 y4acTHHKA KOMaH/Ibl B OOIIMil pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUAECH C IMO3ULIUU HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPAaTETMUECKOE NMOBEACHUE B PA3JIMYHBIX CUTYallUsX, IPOSABIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBiaieHue YHUBEPCAJIbHBIMY PEryJsiTHBHBIMHU ACHCTBHAMM :

1) camoopraHu3anus:

UCTIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JJIS BBISIBICHUS MPOOJIEM M MX PElICHHs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpPAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUHM IIeNIEBbIE€ W CMBICIOBBIE YCTAaHOBKHM B CBOMX
JIEUCTBUAX M MOCTYIKAX MO OTHOIIEHUIO K KUBOM MPHUPOJIE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATENbHYIO JI€ATEIbHOCTD, BBISBISATH MIPOOJIEMbI, CTABUTh
U (opMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOM NEATETBHOCTH M >KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PELICHHs MpOoOJieMbl € Y4YETOM HMMEIOIIUXCS PECYpPCOB,



COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIUIMM B Pa3HbIX 00JACTIX
3HaHM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEbHbIN U KYJIBTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb!

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU II03HABATEILHOW PE(IEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUA M
MBICIIUTENIBHBIX POLIECCOB, UX PE3YIbTATOB U OCHOBAHUH; MCIIOJIb30BaTh NPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BBIOOpa BEPHOT'O PELICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsTHE Ce0S U APYTUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eIO0BEKa.

HNPEIMETHBIE PE3YJIBTATHI

IIpenmetHble pe3ynbraThl ocBoeHUs mporpamMMmbel COO mo Ouosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWH, BUIbI
JESTEIbBHOCTH MO IMOJYyYEHUI0 HOBOTO 3HAHMS U NMPUMEHEHMIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYalLlUsAX, CBI3aHHBIX ¢ Ononorueil. B nporpamme
IpeIMETHBIC PE3YNIbTAThl PEACTABICHBI IO TOJaM 00yUeHHUS.

10 k1ace

[IpenmMeTHBIE pe3ysbTaThl OCBOEHUS yueOHOTo mpeaMera «broaorus» qoMIKHbI OTPaXKaTh:

1) copMHPOBaHHOCTH 3HAHUI O MECT€ M POJM OHOJOTMH B CHCTEME HAYYHOTO 3HaHHS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHUS; O BKJIa/le POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; GyHKIMOHAIBHON T'PAMOTHOCTH Y€JIOBEKa I PEeIlIeHUs )KU3HEHHBIX 3a/1a4;

2) yMeHHE pacKpbIBaThb CO/AEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB U MOHSTUM: XKHU3Hb, KIETKA,
OpraHu3M; MeTaboa13M (0OMEH BEIIEeCTB U IIPEBpAIlEHUE SHEPTUN ), TOMEOCTa3 (CaMOperyisLus),
YPOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHIpPOM3BEAEHHE  (PEmpoayKIus),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHUE;

3) ymeHHe wu3naratb OWOJOTHYECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHAs, MYTal[HOHHAs,
LEHTpaJbHasl JOorMa MOJIEKYJIspHOM Ouosioruun), 3akoHbl (I'. Menpens, T. Moprana, H. U.
BaBuiosa) u yuenus (o neHTpax MHOrooOpas3us U MPOMCXOXKACHUS KyIbTYpHBIX pacTtenuit H. U.
BaswuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

4) ymeH#ue BIaJIeTh METOAaMHU HAy4YHOT'O TO3HAHMS B OMOJIOTUU: HAOIOAEHUE 1 OIIMCAHHUE KHUBbIX
CHCTEM, IPOLECCOB M SIBIICHUM; OpraHM3alus M IMPOBEACHHE OMOJIOTMYECKOro SKCIEPHUMEHTA,
BBIJIBUKCHUE TUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXJy HCCIEAYEMBIMH BEIMYUHAMU,
O0OBSICHEHHUE MOJTYYEHHBIX PE3Y/IbTAaTOB, MUCIIOIb30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUN U 3aKOHOB;
YMEHHE JI€1aTh BbIBOABI HA OCHOBAHWUH TIOJIYYEHHBIX PE3yJIbTaTOB,;

5) yMeHHEe BBIICNATH CYIICCTBEHHBIC MPU3HAKK BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB; OCOOCHHOCTHU MPOLIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHMSI, NHIUBUYaIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

6) yMeHHe NPUMEHSTh MOJYYEHHBIE 3HAHHS U1 OObSICHEHHS OMOJIOIMYECKHX IPOLECCOB U



SIBIICHUH, NIl IPUHATUS MIPAKTUIECCKUX PEIICHUH B TTOBCETHEBHOM KU3HHU C IENIbI0 00eCTICUeHUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYXKAIOLIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPY)KAIOLICH TNPHUPOTHOW Cpefe; MOHMMaHUue HeO0OXOIMMOCTH
MCIIOJIb30BaHUsl JOCTHKECHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs pallOHAIBHOTO
IPUPOIONOIB30BaAHUS;

7) yMeHue pemiatb 3JEMEHTapHbIE TE€HETHYECKHe 3a/Jadyd Ha MOHO- W JUTUOpUIHOE
CKpEIlMBAaHNE, CLEIUIEHHOE HACJIEI0BAaHUE; COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPELMBAHUS
JUTSL TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

8) yMeHue BBINOJNHATH Ja0OpaTOpHbIE M NpaKTU4YecKue paboThl, COOMI0JaTh NpaBUiIa MPU
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 00OPYIOBAHHEM;

9) yMmMeHHME KPUTHYECKH OLIEHMBATb M WHTEPIPETHPOBATh HMHPOPMALUIO OHUOIOTHYECKOTO
CoJIeprKaHusl, BKIIFOYAIOIIYIO [ICEBIOHAYYHbIE 3HAHUS U3 pa3IndHbIX HcTouHUKOB (CMU, Hay4yHO-
HOMYJSIPHBIE MaTepUalbl); 3TUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUNW B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

10) ymeHue co3maBaTh COOCTBEHHBIC ITHUCHMEHHBIC W YCTHBIC COOOIICHHs, 0000Ias
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

11 kace

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeaMera «broaorus» qoKHbI OTpaXKaTh:

1) chopMHPOBAaHHOCTh 3HAHWUN O MECT€ W POJM OHMOJIOTHM B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS; O BKJIA/Ie POCCUMCKHUX U 3apYOCIKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oouonornu; GyHKIMOHAIBHON IPaMOTHOCTH YEIOBEKA JIJIsl pEIICHUS )KU3HEHHBIX 3a71a4;

2) yMeHHE pacKphIBaTh CoJiep:KaHue OMOIIOTMYECKUX TEPMHUHOB M MOHSATHIA: BUJ, MOMYJISIIHS,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpraHM3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKHe (AKTOPbl, HSKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaHHs, YKOJOrHYecKas MipaMua, OnoreomneHos, onocgepa;

3) yMmeHue wuzNarath OWOJOrHYecKHe Teopuu (dBomonuoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKasl TEOpUs IBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxoacrsa K. M.
bapa, uepenoBanusi rIaBHBIX HampaBlieHUM W mytei sBomtonuu A. H. CeBeprioBa, yueHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

4) ymeHuHe BIaJIeTh METOIaMH HAYYHOTO TIO3HAHMS B OHOJIOTUH: HAOIIOICHHIE U OTIMCAHHE KHUBBIX
CHCTEM, IPOLECCOB M SIBIICHUM; OpraHu3alus W IMPOBEACHHE OMOJOTMYECKOro SKCIEPHUMEHTA,
BBIJIBIDKEHHE TMIIOTE3bl; BBIBICHHE 3aBUCUMOCTH MEXKIY HCCIEAyeMbIMU BEIWYMHAMH,
O0OBSICHEHUE MOJTYYEHHBIX PE3Y/IbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUN U 3aKOHOB;
YMEHHE JIe1aTh BHIBO/Ibl HA OCHOBAHUH MOJIYYEHHBIX PE3Yy/IbTaTOB,;

5) yMeHHE BBIIENATH CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB: BUOB,
HOMYJSALUM, MPOAYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOI€OleHO30B M 3KOCHCTEM;
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BEUIECTB U MIOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUH B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIECTB M OHMOTr€OXMMHUYECKHX IMKJIOB B
ouocdepe;

6) yMeHHMe NPUMEHSTh MOJYUYECHHBIE 3HAHHS U1 OOBSICHEHHS OMOJIOTMYECKHX IPOLIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS M 3J0POBBbS OKPYXKAIOIIUX JIOJIEeH, COOIIOAEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKaloIleld MNPUPOAHON cpele; NOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOU ouonoruu Ui paloHaIbHOTO
MPUPOIONOIB30BaAHUS;

7) yMeHue pemaTh JJIeMEHTapHbIe OMOJIOTHYECKHE 33/ayH, COCTABIATH CXEMBI NEpeHOCa
BEIIECTB U SHEPTUH B d3KOcUcTeMax (IL[eMH MUTaHUs);

8) yMeHue BBINOJHATH Ja0OpaTOpHble M MpaKTU4YecKue padoThl, COOMI0JaTh MpaBUiIa MPU



pabote ¢ yueOHbIM U 1a00paTOpHBIM 000PYIOBaHUEM;

9) yMeHHE KPUTHYCCKH OIICHHBATh M HWHTEPIPETHPOBATh HH(OPMAIHIO OHOJOrHYECKOTO
COJep KaHus, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMUHBIX UCTOYHUKOB (CMMU, HayyHO-
NOMYJISIpHbIE ~ MaTepuaibl); paccMaTpuBaTh  IVIOOAJIbHBIE  AKOJIOTMYECKHE  MPOOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

10) ymeHue co3maBaTh COOCTBEHHBIE ITHCBMEHHBIE W YCTHBIE COOOIICHHS, 0000Ias
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJMETA
«BHAOJOI'USI» 10 kaacce
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