I'ocynapcTtBeHHOE OrOKETHOE 00111€00pa30BaATEIBHOE YUPEKICHUE
Camapckoii obsactu cpenssisi o0iieoOpa3zoBaTeabHas 1Koia uMenu ['epos
Poccun EBrenus AnexcanapoBuuda Kupromuza c. bonbias PakoBka
MyHUIIUNansHOro paitoHa Kpacnosipckuit Camapckoit o6yactu

PACCMOTPEHO: INPOBEPEHO YTBEPXK/JIAIO:

Ha 3acenanuu [1IMC 3am. gupekropa mo YBP JMpeKTop MIKOJIbI

npoTtokos Ne 1 /B.B.Cemukonenona/ /HO.A.Tabakos/
oT «31» aBrycra 2023 r. «31» aBrycra 2023 r. [Tpukas Ne83-o1

oT «31» aBrycra 2023 1.

AOKYMEHT NOAMNCAH
SNEKTPOHHOWM NOANMUCHIO

Ceptuchukar: 100FEEC6E624ABC1195E6D73F187065E
Bnapgeneu: Tabakos KOpuit AnekcaHaposuy
[OeiictButenen: ¢ 02.12.2022 po 25.02.2024

PABOYAA ITPOTPAMMA

[Ipeamer (kypc): BUOJIOT'US. ba3oBblii ypoBeHb

Knacc: 10- 11 kaacchbl

KonunyectBo yacoB no yue6Homy mnany 10 k.- 34 4., 11 k1.- 34 9. Brox; 10 k.- 1 9., 11 k-1 4.
B HEJIENIO

CocraBnena B coorBerctBuM ¢ denepanbHoil pabodeil mporpamMmoi Mo yuyeOHOMY NpeAMETY
«buonorus»

Cocrasurens: yunrens ouosorud Illepbakosa A.A.

YYyeOHUKHU:

Asrop: [laceunuk B.B., Kamenckuii A.A., Py6mioB A.M. u np. /Tlox pen. Ilaceunuka B.B.

HaumenoBanue: «buonorusa. basossiii yposensy 10 kimacc, 11 kimacc

NznarensctBo, Toa: OAQO "U3narensctBo "[IpocBemenue", 2023

2023 rox



HHOACHUTEJIBbHAA 3AIIUCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OMOJOTHH TEOPETHYECKYI0 OCHOBY JJIS OIPEIACICHHS
MOAXO0JI0B K (opMHpOBaHUIO cojepx)aHUs ydeOHOoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJICH, COJCpKAHUS,
pe3ynbTaToB 00ydeHUss U TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IOJIOXKCHHS 00
0O0ImMUX TENSIX W MPUHIUIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPETHETO
obmiero odbpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e€ 3HaYeHWU B TO3HAHHWM >KUBOW TMPHUPOJLI U OOCCICYCHHH CYIIECCTBOBAHUS YEIOBEUYECKOTO
obmectBa. CoriacHo Ha3BaHHBIM TOJ0KEHUSM, ONIPEJIEIeHbl OCHOBHBIE ()YHKLIUHU IPOTPAMMBI 110
OuoJsioruu u €€ CTPYKTypa.

[IporpamMma o 6uonoruu 1aét NpeacTaBiIeHUE O 1eNAx, 00 oluiei crpateruu o0y4eHus,
BOCIIUTAHUsI M PA3BUTUS OOyYarOMIMXCS CpeacTBaMHu ydeOHoro mnpenmera «buomorusy,
ompezenseT o00s3aTeNbHOE TMPEIMETHOE COJAEpKaHHME, €ro CTPYKTYpYy, paclpeaeieHue o
paszenaM M TeMaM, PEKOMEHJyEMYIO MOCJIeI0BaTeIbHOCTh U3yUYEHUs y4eOHOro marepuana c
y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarOLIIXC .

B mnporpamMe 10O OHOJOTHMHM TakXe YYUTHIBAIOTCS TPEOOBAaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANPEJMETHBIM U MpPEIMETHBIM pe3yJibTaTaM O0ydyeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yUeOHO-IT03HABATEIIBHOM JEATEIbHOCTH/yUECOHBIX NEHCTBUN 00YYaONIMXCS 10
OCBOCHHIO COJICPIKAHUS OMOJIOTMYECKOTO 00pa30BaHMSL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BBIi ypOBEHb) pealM30BaH MPHHIIUI
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Onarojapss uYeMy B HeH MpocMaTpUBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHW, CBSI3aHHBIX C (DOPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMil  JIMYHOCTH, 3KOJOTMYECKOIO  MBILIUICHUS,
IpPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. [ToaToMy Hapsy ¢ U3ydeHHneM o0IeOnOIOrHUeCKUX TEOpU, a TaKkKe 3HAaHUN
O CTPOCHUM HBBIX CHCTEM pa3HOTO paHra M CYLUIHOCTH OCHOBHBIX IMPOTEKAIOIIHUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH YI€IEHO BHUMAHUE UCIIOIb30BaHUIO TIOJTYYECHHBIX 3HAHUI
B IOBCEJHEBHON JKM3HM JUIsl pEIIeHHs NPHUKIAJHBIX 337ad, B TOM YHCIE: MNPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKAa, MEAUKO-TEHETHMYECKOro  KOHCYJIbTHPOBAHMUS,
000CHOBaHMS PKOJOTMUYECKH L€IeCO00pPa3HOrO MOBEIECHUS B OKpY’KAaIOLIeH NMPUPOJHON cpefe,
aHaJIN3a BIMSHMS XO3AMCTBEHHOM NEATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOJHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCWJIEHHE BHHUMAaHMs K NPUKIAJAHON HAIpaBIEHHOCTH Y4eOHOTO
npeamera «bHOTOTHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTeUeHHsI YCIOBUM Ul peIIeHus
OJIHOM U3 aKTyalIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mperonaraer
dopmupoBaHHEe y OOYyYarOIUXCs CIIOCOOHOCTH afaNnTUPOBAThCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpeiaHero o0miero odpa3zoBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIMXCs MPEICTaBICHUH O HAayyHOM KapTHMHE MHpa,
pacupsieT 1 00001aeT 3HaHU O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaET YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHUPOJIBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
KU3HU, SKOJOTUYCCKOI'O MBIIIJICHUA, IECHHOCTHOI'O OTHOIICHUA K JKUBOU npupoac U 4CJIOBEKY.

bonpimoe 3HadeHme OMONOTHMA HMMEET TakKKe Uil PEHICHUS BOCHHUTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CPEeHEro oouiero o0pa3oBaHus, cColuanu3anuy odyyaromuxcs. M3yyenue
Ononorny obecreynBaeT yCIOBU 111 HOPMHUPOBAHMS HHTEIUIEKTYaTbHBIX, KOMMYHHUKAIIMOHHBIX



U MH(QOPMAIMOHHBIX HABBIKOB, JCTETHYECKOM KyJbTYypbl, CHOCOOCTBYET HHTErpaIlU
OMOJIOTMYECKUX 3HAHUHU C IMPEICTABICHUAMM M3 JPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢bu3uku, xumuu U reorpadun. HazpaHHble MON0XKEHUS O MpeAHA3HAYEHUU y4eOHOro mpeaMera
«buonorus» coCTaBWIA OCHOBY ISl ONIPEICIICHUS TTOIX0JI0OB K OTOOPY U CTPYKTYPHUPOBAHUIO €rO
CoJIepKaHuUs, IPEACTaBIEHHOrO B IpOrpaMMe 1o OHOJIOTHH.

OT60p conmepkaHust yueOHOTO npenMeTa «bruoorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUecs JOKHBI
OCBOWTH 3HAHUS M yMEHUS, 3HAUMMBbIC I (POPMHUPOBAHKS OOIIECH KyJIbTYPHI, ONMPEICIISIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBI COJICPIKAHUS, KOTOpPhIE CIy’)KaT OCHOBOW Juisi  (hOPMUPOBAHUS
MPEACTABICHHH O COBPEMEHHOW ©CTECTBEHHO-HAyYHOW KapTHHE MHpPa ¢ IEHHOCTHBIX
OPUEHTALMAX JTUYHOCTH, CTIOCOOCTBYIOIMINX TYMaHHU3AIIMK OMOJIOTHUYECKOTO 00pa30BaHus.

CtpyKTypHpOBaHHE COJEpKaHUSI Y4EeOHOro MaTepuaja B IMpPOrpaMMme IO OMOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIIMHU U SBOJIONNH. B COOTBETCTBUU € 3TUM B CTPYKTYpe
yueOHoro npeamera «bruonorus» BhIIETIEHBI CIEAYIOUINE cofepxKaTelnbHble TuHUU: «buonorus
Kak Hayka. MeTo el HaydHOTOo Mo3HaHus», «KieTka kak Omosiorudeckasi cuctemay, «Opranusm
Kak Ouonornyeckasi cucreMay, «CuctemMa U MHOr0oOpasue OpraHu4eckoro Mupa», « IBOIIOIUS
YKUBOU TIPUPOJBDY, « IKOCUCTEMBI M MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp m3ydenus ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpPOBHE — OBIIAJCHHE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHHUH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JEHCTBUH B
OTHOIIEHUH 00BEKTOB KMBOW IIPUPOJIbI U PELLICHUS PAa3INYHBIX )KU3HEHHBIX IIPOOIIEM.

JlocTiokeHne 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha 06a30BOM ypOBHE
obecreunBaeTcs pelieHrueM CIeIYIUX 3a1ay:

OCBOCHHE OOYYAIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHsX, YUEHHsX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIax, CIYy’KallMX OCHOBOM sl (OpMUPOBAHUS
IIPEJICTABICHUA O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOAAX HAy4YHOI'O II03HAHUS,
CTPOEHUHM, MHOT0O0Opa3sMH U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOrO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOIOTHUH;

dhopmupoBaHre y OOyYarOMIMXCS TMO3HABATEIIBHBIX, WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaNM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAyYHBIX B3TJISINIOB,
WJIeW U MOJIXOA0B K U3YUYEHHIO JKUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALNY;

CTaHOBJIEHHE Yy oOydJarommxcs oOmed KyabTypbl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3sBUTHE YMEHHUH OOBSACHATH M OLEHHUBAThH SIBICHHS OKPY’KAIOIIEro MUpPA YKUBOW MPHUPOJIBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

(I)OpMI/IpOBaHI/IC y 06yqafoumxc;1 YMCHI/Iﬁ HWIUTIOCTPHUPOBATH 3HAYCHUC OMOJIOTHYECKUX
3HAHUM B Hp&KTPI‘—IGCKOf?I ACATCIIBHOCTH YCJIOBCKA, PAa3sBUTHH COBPEMCHHBIX MCIUIIMHCKUX
TEXHOJIOTUH U ar pO6I/IOTeXHOJIOFI/II>'I;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YCIOBEKOM JXHBOW MPHUPO/IHI,
HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOIEHUS STUYECKUX HOPM TIPU MPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHUIA;



OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIs TMOBBIIICHHUS YPOBHS JKOJIOTMYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

[IPUMEHEHUE NPUOOPETEHHBIX 3HAHUN M YMEHUIl B IOBCEIHEBHOM JKU3HU JUIsl OLEHKU
HOCJIEICTBUM CBOEH JEATENIbHOCTU 110 OTHOLICHUIO K OKpYyXkarolied cpene, COOCTBEHHOMY
3JI0pOBBI0, 000OCHOBAHHE U COONIOICHHE Mep MPOUITaKTHKH 3200JIeBaHUN.

B cucteme cpennero obmiero oopazoBanus «buonorusy, nzyuaemas Ha 6a30BOM YpPOBHE,
ABIISICTCA 00sI3aTEIbHBIM YUEOHBIM NPEAMETOM, BXOJAIIMM B COCTaB IPEAMETHOW 00s1acTH

((ECTCCTBGHHO-Hay‘-IHBIG MpeaAMCTEBD).

JIiis u3ydeHus: OMOJIOruy Ha 0a30BOM YPOBHE CPEIHEro 00Iero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).

[Ipu peanuzauuu nmporpaMmel o npeamery «buonorusi» ucnonpzyercs 060py10oBaHME
COBPEMEHHOT0  00pa3oBaTENbHOTO  IIEHTPAa  €CTECTBEHHO-HAYYHOM M TEXHUYECKOU
HanpassieHHocTH «Touka Pocray 'bOY COLL nm. E.A. Kuprommuna c. bonbias PakoBka.

COILEPKAHUE OBYYEHUS
10 KJIACC

Tema 1. buosorusi Kak Hayka.

buonorus kak nayka. CBsi3b OMOJIOTUU C OOLIECTBEHHBIMU, TEXHHUYECKUMU U JPYTHMH
€CTECTBEHHBIMU HayKamu, (uiiocodueit, 3TUKOM, ICTETUKOW W mpaBoM. Ponbp Ouonoruu B

q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHUpa. CucremMa OMOJIOTMYECKHUX HayK.

Mertoap! TO3HAHMSI )KUBOU MPUPOJIBI (HAOIOIEHNE, IKCTIEPUMEHT, ONTMCAaHUE, U3MEPEHHUE,
KJaccu(UKaIus, MOJICTUPOBAHKE, CTATUCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoncTpanum:
Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon nu @. Kpuk.

Tabnuibl U cxembl: «MeTo Ibl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

[Ipaktuueckast pabora Ne 1. «lcnonp3oBaHue pa3iMyUHBIX METOJOB MpPU H3YYEHHU
OMOJOTUYECKIX O0OBEKTOBY.
Tema 2. /KuBble cucTeMbl M HX OPraHU3aI M.

XKussle cuctembl (OnocHCTEMBI) Kak NMpeaAMeT u3ydeHus Ouonorud. OTIWYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CgoiictBa OwocucteM W WX pa3HooOpa3ue. YPOBHU OpraHU3aIMU OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBbIM,  TKAaHEBbIM, OpPraHU3MEHHBIM,  IONYJISLUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChEPHBIN.



JdemoHcTpaumnu:

Tabmuubl u cxembl: «OCHOBHbIE TMPHU3HAKK JKU3HW», «YPOBHU OpraHU3allMy KHUBOH
IPUPOIBD.

Ob6opynoBanue: moaens Moiekyis JJHK.

Tema 3. XuMn4ecKknii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUM COCTaB KIICTKH. XuMuJueckue OJICMCHTBI: MAakKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. Bomau MUHCPAJIbHBIC BEIICCTBA.

OyHKIMK BOJBI M MUHEPAJIBHBIX BEIIECTB B KieTke. llogaepkaHne OCMOTHYECKOTO
OanaHca.

benxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMCHHMbIC AMHHOKHCIIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbI OCIKOBOU
MOJICKYJIbl (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAS M UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoMcTBa OenKoB. bruonornyeckue GpyHKIUU OCITKOB.

@depMmeHThl — Ouosoruueckue karanuzaropbl. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butammbbel.  Oriamuust  (GepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aTopOB.

VYrneBojabl: MOHOCaXapu bl (TIII0K03a, pud03a u 1e30Kkcuprd03a), 1ucaxapuisl (caxaposa,
JaKTO3a) W TIoJMcaxapuibl (Kpaxmals, TJIMKOTeH, LeIoo03a). buonornyeckue QyHkuuu
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochonunuael, crepounbl. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YTIIIEBOAOB, OEIKOB M JIMIHMIOB Kak
HCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsr: JIHK 1 PHK. Hykneornasl — MOHOMEpBI HyKJIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxuun PHK. Buast PHK. AT®: crpoenue u
GyHKIIH.

[Muronoruss — Hayka o kierke. KierodHas teopus — npumep B3aMOICHCTBUSA HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEHUS KIIETKH.

Krnetka kak nenoctHas xuBas cuctema. OOmue npu3Haky KJIETOK: 3aMKHYTas Hapy kKHasi
memOpaHna, mosiekynbl JIHK kak reneruueckuii anmapar, cucTeMa CUHTe3a Oeka.

Tunbel kieTok: sykapuoTHdeckas U mpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
npokapuotTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KIETOK — KIIETOYHAS CTEHKA, TTMKOKAIHUKC, WX (PYHKIIHH.
[TnasmaTtuueckas MeMmOpaHa, e€ cBoicTBa M (QyHkHuM. [luTomnmazmMa u e€ opraHOW[IBL
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['onsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUAbI KJIETKUA: MUTOXOHPHUH, IIacTUABL. [IponcxoxaeHnne MUTOXOHAPUM 1 rtacTul. Bujs
miactua. HememOpaHHbIe OpPraHOWIBI KJICTKU: PUOOCOMBI, KIIETOYHBIA IICHTP, IEHTPHUOIIH,
PECHUYKHU, KIyTUKH. DyHKIIMU OPraHouI0B KIETKHU. BritoueHus.



SAnpo — perynaropHsiid eHTp kieTku. CTpoeHue sapa: siaepHas 000JI04YKa, Kapuoriazma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.
JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.IT'yk, T.IlIBann, M. llneiinen, P.Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

ﬂHaF[zaMMHZ «PaCHpGI[GJIeHI/Ie XUMHYCCKHX DJIEMEHTOB B  HCKUBOM Iprupoac»,
((PaCHpCI[CJ'ICHI/Ie XHUMHYECKHX 3JIEMCHTOB B JKMBOI IIpUPOICH.

Tabauiel u cxemsl: «Ilepuonnyeckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Oenka», «CTpoeHne Monekyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekynasl AT®», «CtpoeHune 3yKkapuoTHueCKOu
KIeTkn», «CTpoeHue XUBOTHOM KieTku», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE sipa KIETKU», « Y TIEBOAbDY, «JIunuasn.

OO0opyaoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHE ISl TPOBEICHUS HAOIIOACHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacCTHTEIbHBIX, KHUBOTHBIX M OaKTEpPHAIbHBIX
KJICTOK.

JlaGopaTopHble U IPaKTHYeCKHEe PAdOThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTalUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMHIIa3bl WIIM KaTanas3bl)y.

JlabopaTopHass pabGota Ne 2. «V3ydyeHue CTpoeHHUs] KJIETOK pPACTeHHH, >KHUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMHUCAHHEY.

Tema 4. ' KuznenesiTeJJbHOCTh KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIAIMS (TNIACTUYECKH OOMEH) U
JTUCCUMMJIIALINS (SHEPTETHUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpoliecca Mertadonusma. Poib
3aKOHOB COXPAHEHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHsbi. Poib pepmMeHTOB B 00MEHE
BEILECTB U MPEBPAILICHUH SHEPTUU B KIIETKE.

@®orocunte3. CmetoBas u TeMHOBass ¢a3bl QorocuHTe3a. Peakium QoTocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpyIolue OakTepun. 3HaUeHHE XEMOCHHTE3a JJIsl KU3HU Ha
3emiie.

OHepreTnyeckuii oOMeH B  KiIeTKe. PaclieruieHue  BEIIECTB, BBIJCICHHE WU
AaKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTarbl SHepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHwe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.



Peaknun wmatpuunoro cuHTe3a. ['enermueckas wuHpopmanus u JIHK. Peammzamms
TreHEeTUYeCKO MHpopMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpuIuus —
matpuuHblid cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oerka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi BupycoB (/.
. iBanoBckuit). OCcoOOCHHOCTH CTPOCHMSI W JKH3HEHHOTO IMKJIa BHUPYCOB. baktepuodarm.
Bonesnu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BhI3bIBACMbIC BUpycaMu. Bupyc nmmyHoaedummra
yenoBeka (BUY) — Bo3Oynutens CIIMla. OOpaTHas TpaHCKpHUIIIMS, peBepTaza M HMHTETpasa.
[TpodunakTrka pacmpocTpaHEHUsS BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumnu:
Hoptpetst: H. K. Konbuos, J1. . Usanosckuit, K. A. Tumupsizes.

Tabmuuel ~ w  cxembl: «Tunbel  nutanus»,  «Meraboausm»,  «MUTOXOHAPHS,
«OHepreTuueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHKuMOHMpOBaHUE  TeHa», «CuHre3 Oenka», «l'eHeTnueckuit kom», «Bupyce,
«bakrepnodarm», «Crtpoenne wu sku3HeHHBId 1wk Bupyca CIIMa, OGakrepuodaray,
«Penmukanmsa JJHK».

Ob6opynoBanue: mogenu-anmvkanun «Y nsoenune IHK u tpanckpunuus», «buocunres
Oenka», «CTpoeHHEe KIETKN», Mojieb cTpykTypsl JIHK.

Tema 5. PazMHOKeHNe U MHAUBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

Krnerounslii nuki, WM >KU3HEHHBIM MK kieTku. MHTepdaza m mwuros. Ilporeccsr,
nporekaromue B uHtepdasze. Permmukanus — peakuust marpuunoro cunteza JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuasl. [luTomornueckrue OCHOBBI Pa3MHOXKEHUS M WHIWBHUIYAIHHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne knetku —muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasiiye Ha pa3HbIX CTaIusAX
MHUTO3a. BUOTOrMYecKu CMBICII MUTO34.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOKEHHMSI OpraHu3MOB: Oecrojioe u TMosioBoe. Buasl  Gecronoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJBO€, MMOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUIS
CEJIeKLIUU.

ITonoBoe Pa3MHOXKCHHUE, €TI0 OTIINYUA OT OecmoJioro.

Meiio3. Craguu meitosa. [lpoueccsl, npoucxoasume Ha cTragusx Menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.

["amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTo3oup,
SUICKIIETKA) — CcIlepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.



NunuBuayansHOEe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIECHHE, TacTpYJISAIHs,
opranorere3. [locTaMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHAILHOTO Pa3BUTHS: TPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIC YPOJICTBA.

Poct u pazsutue pacreHnii. OHTOreHe3 UBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTalUN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «@OPMBI pa3MHOKEHHSI OPraHU3MOBY, «JIBOHHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pAaCTEHUI», «/lenenue kineTku 6akrepuin»,
«CTtpoeHue moJyIoBbIX KIETOK», «CTpoeHne XpoMocoMbl», «Kierounslii nuki», «Perumkanus
JHK», «Murto3s», «Meino3», «IIpsmoe u Henpsmoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIUTAKOLIIUX
U 4eJI0BeKa», «OCHOBHBIE CTaMM OHTOTEHE3a.

OO6opynoBaHue: MUKPOCKOI, MHUKporpenaparbl «CriepMaTo30uIbl MIICKOTTHUTAIOMIETOY,
«SlinexneTka miekonuTaromnero», « Kapuokmnes B kiieTkax KOpeIika Jiyka», MarHUTHast MOJIEITb-
anmukanus «/lenenue kinetkny», moaens JTHK, moxens MeradazHnoit XpoMOCOMBI.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

JlaboparopHast padota Ne 3. «HabmoieHue MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKPOIIpEIaparaxy.

JlaGoparopHast pabora Ne4. «V3yueHHe CTpOEHMs IIOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacaeacTBeHHOCTDh H H3MEHYHBOCTh OpraHu3mMoB.

IIpeamer u 3amaun renetuku. HMceropus pasButuss reHeTHMKHA. Ponb nurosnoruu u
SMOPHOJIOTHUN B CTAHOBJICHUU FeHETHKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (THOPUAONIOTHYECKUH, LUTOIeHETHUYECKUH, MOJEKYJISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpEeIUBaHUM.

3aKOHOMEPHOCTH  HACNEOBaHUs  MPU3HAKOB,  ycTaHOBJeHHble ['. Mennenem.
MonorubpuaHoe CKpemuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe cKpemMBaHHE. 3aKOH HE3aBUCUMOTO  HAcCJeIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIU3UPYIOIIEEe CKpelIBaHHE.

Hcnons3oBanne AHATIM3UPYIOLICTO CKPCHIIMBAHWA IJId OMMPEACTICHUS TCHOTUIIA oco0u.

CLICHJIGHHOC HaCJICAOBAHUC IIPU3HAKOB. PaGora T. MopraHa o CHCIUICHHOMY
HaCJICJOBaHUIO I'€HOB. HapymeHI/Ie CICIIJICHH I'CHOB B PE3YJIbTATC KPOCCUHTOBEPA.

XpOoMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKrue KapThl.



I'eneruka nmona. XpoMOCOMHOE OINpPENEICHUE M0J1a. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U TeTCpOoraMeTHLIC OPraHU3MBbI. HaCJIeILOBaHI/Ie IIPHU3HAKOB, CHCIJICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUbl H3MEHUNBOCTH: HEHACIIEACTBEHHAS U HAaCIeACTBEHHAs. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKA MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanuoHHsbIil pax n BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHblE U
Ka4eCTBEHHbIC MMPU3HAKU M UX HOpMa peakiun. CBoCTBa MOAU(PUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBennas, Uiy TeHOTUIIHYECKAs, U3MEHINBOCTh. KOMOMHATHBHAS U3MEHUYNBOCTD.
Meiio3 W T1OJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalmoHHas
M3MEHUYUBOCTh. Kiaccuukamnuss mMyranuii: TeHHBbIE, XpPOMOCOMHBIE, Te€HOMHBIC. YacTtoTa U
MPUYHHBI MyTaluii. MyTareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PAJAOB B HACIEICTBEHHON
nm3menunBocty H. . BaBuiona.

BHeHI[epHaH HaCJICACTBCHHOCTDb U U3BMCHYUBOCTD.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH,  OJIM3HCIOBBIM, IUTOTCHETUYSCKUH, OWOXUMHUYECKHH, MOJEKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNICHUE TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUpPOBaHKUE, B TOM uyucie ¢ nomomibio [1I[P-ananmm3a. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW C HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTaruu. CTBOJIOBBIE KIICTKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKHA U JICYCHUS T€HETHYECKUX
Oone3Hel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00/IeBaHUH YeTIOBeKa.

JdemoncTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabnuue! u cxembl: « MOHOTHOPUAHOE CKPELIMBAHUE U €r0 IIUTOreHETUYEeCKas OCHOBAY,
«3aKkOH pacCIIEIUIEHUss M €ro IUTOT€HeTHYeCKass OCHOBa», «3aKOH 4YHCTOTBI TaMeT»,
«/Iurnbpuanoe ckpeumuBanue», «LluTosoruueckue OCHOBBI JUTMOPUIHOTO CKpEIIMBAHUSY,
«Meios», «B3auMoaeicTBue aJienbHbIX TEHOBY, «I eHeTHnYecKkne KapThl paCTEHHUM, dKUBOTHBIX U
qyenoBeKka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIUIEHHOIO C IIOJIOMY,
«Kapuotunsl uyenoBeka M IKUBOTHBIX», «Bumbl wusMeHunBocth», «MoauduxaonHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-akropa», «I'eHeTnka rpynmn KpoBu», «MyTalnOHHAs
U3MEHYUBOCTDY.

Ob6opynoBanue: Mmojenu-anmvkanun  «MoHoruOpunHoe ckpeuiuBanuey, «Henomanoe
JOMUHUpOBaHUe», «JlurnOpuaHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPBUIBEB U OKPACKH Tena), repoapuit
«I"0pox mOCEBHOW».

JlabGopaTopHble U NpaKkTH4YecKue padoThbi:

JlabopaTtopHas padota Ne 5. «M3yuenune pe3yapTaToB MOHOTHOPUIHOTO U TUTHOPHTHOTO
CKpEILIMBAHUA y IPO30(HIIbI HAa TOTOBBIX MUKPOIpENapaTaxy.



JlabopaTtopHas padota Ne 6. «3yueHne MoauuKarMOHHONW U3MEHYMBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

Jlaboparopuass pabora Ne7. «AnHamu3 wMytauuid y JApo30QHIBI HAa TOTOBBIX
MUKpOIpernaparaxy.

HpaKTI/I‘leCKaﬂ pa60Ta Ne 2. «CocraBiieHne 1 aHAJIN3 POAOCIOBHEBIX YCJIIOBCKA).

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHUH.

Cenexkuus Kak HayKa M MPOIECC. 3apOKACHUE CENEKIMU W AoMecTuKanus. Yuenue H.
WM. BaBuioBa 0 I[EHTpax MPOUCXOXKICHUS W MHOro00pasus KyJIbTYPHBIX pacTeHwid. LleHTpbl
MIPOUCXOXKICHUS IOMAIIHUX KUBOTHBIX. COpT, OPOJIa, ITAMM.

CoBpeMeHHbIE METO/Ibl CEeJeKIMH. MacCoBbIi M MHIUBUAYaAIbHBIH OTOOPBI B CEIEKIMH
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCTepbepa. bIu3KopoICTBEHHOE CKpeIUBaHUE — UHOPUAMHT.
Yucras nuausd. CKkpeluBaHie YUCTBIX TUHUN. ['eTepo3uc, unu rudbpunnas cuia. HepoacrsenHnoe
ckpemBanne — ayTOpunuar. OtmanéHHas ruOpuamzanus u e€ ycnexu. VCKyccTBEHHBIN
MyTareHe3 M IIOJYy4Y€HHUE MOJIUILUIONI0B. JIOCTMIKEHUS CEJIEKIMM PAacTeHHMM, XMBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonorust Kak oOTpacib NPOM3BOACTBA. ['€HHAas MH)KEHEpHUs. OTalbl CO3AAHMS
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kiierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHuil. KiloHMpoBaHue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYecKHMe M dTudeckue mnpobdiremel. MO —
TFeHEeTUYECKU MOJAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalluH:

Ioprpetsl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. l1BaHOB.

Tabauiel 1 cxembl: kapTa «LIeHTpbI MPOUCXOXKAEHUS W MHOrooOpasus KyJbTYPHBIX
pacteHuit», «llopoabl ToMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylabTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

O6opy10BaHMe: MYJISKU TIJI0JIOB U KOPHEIJIOJNOB JAMKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035iICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHbIE METO/bI M JOCTH)KEHUS CEJIEKIMUM PACTeHUN W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATENbHbBIN y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».



11 KJIACC
Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOPUHU. ODBOJIIOLUOHHAS TEOPUS U €€
MeCTO B OMOJIOTHH. BiusiHrE 3BOMIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CunerenbcTBa »BoyolMU. [laneoHTONOrHYECKHe: MOCIEA0BATEIbHOCTh TOSBICHUS
BUJIOB B TAJICOHTOJIOTUIECKOM JICTOTHCH, TIEpEXOIHbIe PopMBbL. bruoreorpaduieckue: CXOICTBO U
paznuuue dayH u (GI0p MATEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3inuus SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbBIE, pYyAUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OpomonmonHas Tteopust Y. JlapBuHa. Ilpennochbliku BO3HMKHOBEHHS JIapBUHU3MA.
JIBIoKymime Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpEeNes€HHAas HW3MEHYMBOCTh, OOpb0a 3a CylIeCTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonuu (CTD) u e€ 0oCHOBHBIE TIOJIOKEHUS.
Muxkposontonus. [lomynsanus kak eIuHUIAa BUIa U 3BOJIOLUY.

JIBuokymiue cuibl ((pakTophl) IBOJIOLMKA BUJOB B Npupoae. MyTalmoHHBIN mpolecc U
KOMOMHATHBHAsI U3MEHYMBOCTH. [lomynsuonHbIe BOJIHBI U Apeiid reHoB. M3omsamus u Murparus.

EctectBeHHbIll 0TOOp — HampaBisitoluidi gakTtop 3BoonUH. DOpMBI €CTECTBEHHOIO
otOopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTat sBontonuu. [Ipumeps! nprcnocoOaeHmit
y opranu3MoB. ApoMop(}o3bl U UANO0AANITAIIUH.

Bun u Bupgoo6paszoBanue. Kpurepuu Buaa. OcHoBHbIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

MakposBosmrorusa. GopMbl IBOMIONUHN: (DUIeTHYECKast, TUBEPreHTHAs, KOHBEPIeHTHas,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[Ipoucxoxnenue oT HECNENUAIM3UPOBAHHBIX MPEJKOB. IIporpeccupyromas
crienann3amnus. AJIanTUBHAS paiAaIus.

JdemoHcTpaumnu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkenp, @. Mromep, A. H. Ceseprios.

Tabmuiel 1 cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJbllin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 3a CYIIECTBOBAHUE,
«EctectBennbii  oTOOp», «MHOTOOOpaswe CcopToOB pacTeHui», «MHOroobpasue Mopos
JKUBOTHBIX», «ITomynsauny, «MyTauroHHas U3MEHYUBOCTEY, «ApoMopho3bD»,




«nnoananranun», «OOmas aereHepanus», «J[Bwkymmue cuibl sBomonun», «Kapra-cxema
mapiipyta myremectBust Y. lapBuna», «boprba 3a cymectBoBanue», «lIpucrnocobieHHOCTD
opranu3moBy, «I'eorpaduueckoe BuI000pa3oBaHue», « IKOJIOTHIECKOE BHI000pa30BaHUEY.

OO6opynoBaHMeE: KOJJIEKIMSI HACEKOMBIX C Pa3INYHbIMU THUIIAMHU OKPACKH, HAOOP IUIOJI0B U
ceMstH, KoJuteKuus «IIpumepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MOZeIb « CTpOEHHE FOJIOBHOTO MO3ra ITO3BOHOYHBIXY.

buoreorpaduyeckas kapra Mmupa, KojuleKuus «DOpMbl COXPaHHOCTH MCKOIAEMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anrumkanusa «llepekpéct xpoMocom», BlIa)KHbIE IIpenaparhbl
«Pa3Butne Hacekomoro», «Pa3zBuTme mArymku», Mukpomnpenapar «Jlpozodpumia» (HopMma,
MyTal# (OpMbI KPBIIBLEB U OKPACKHU TENa).

JlaGopaTopHble H NpaKTH4YecKne padoThbi:
JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.

Jlaboparopuass pabora Ne?2. «OmnucaHue NPUCIIOCOONEHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3eMuie.

JloHay4HbIE IPEACTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rHIIoTe3pl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHCIepMHs. XUMHUYecKas 3BONIONUS. AOUMOTE€HHBIN CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoliny. HauanbHele stansl 6uonorndeckoit apoitonuu. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM U HX 3BOJIIOLMAL
DopMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emie o spam u iepuoaaM. Karapxeii. Apxeiickasi u mpoTepo3onckas
spsl. [Taneo3olickas spa 1 €€ nepuo/ipl: KeMOPUNCKUI, OpJJOBUKCKHUNA, CUITypUICKHIA, 1€BOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iickas 5pa U €€ Iepuoabl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.
KaitHo3oiickas spa 1 e€ nepuobl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIMMaTra U IeoJIOTHYECKUX MporeccoB. OCHOBHBIE ITalbl BOJIIOIUU
PacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUit 1 ®KUBOTHBIX. [losBIeHue, pacuBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BooINH. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIBI OPTaHU3MOB.

3BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOHOFI/IH KaK HaykKa. PazButne HpCI[CTaBJ'ICHI/Iﬁ )
MPOUCXOKACHNHN YCIIOBCKA. MeTtonpl HU3YYCHUSA aHTPOIIOIrCHE3A. CxoxctBa u pas3induAa 4€JI0BCKa
1 JKUBOTHBIX. CHCTEMAaTHYECKOE ITOJI0KCHUE YeI0BEKa.

JBwxkymme cuiabl (pakTopsl) aHTpororeHesa. HaciencTBeHHass HW3MEHYMBOCTh |
ecTecTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
pedb.



OcCHOBHBIE CTaZWM W BETBHU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMEIbIN,
Yenosek mnpsmoxoxasamuii, YemoBek HeaHaepTalbCKui, YenoBek pasymublid. Haxonku
HCKOIIaeMbIX OCTaTKOB, BPEMs CYyILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOIO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BpOINeOUIHAs (eBpa3uiicKas), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAs  (a3MaTCKO-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH MIPEICTAaBUTEIICH YSIIOBEYECKUX PAC K YCIOBUSIM CYyIIeCTBOBaHUS. EMMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:
Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuubl u cxembl: «Bo3aukHoBeHne CONHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYeCcKOro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kinertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay», «CpaBHEHHWE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUYECKHX HAaXOJO0K
MIPEJKOB COBPEMEHHOIO0 4YeloBeKay», «/[peBHeilmme moam», «/peBrue moau», «llepBbie
COBPEMEHHBIE JII0IN», «HeloBeuecKre pacbh.

Oo6opynoBanue: myispku — «[IpoucxoxkaeHne demoBeka» (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKAHTPOIa, HEAHJACPTAIbIIa, KPOMAaHBOHIIA), CICIKHA WIA U300paKeHHUsST KaMEHHBIX OpYIUi
MepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyomia, ckpediia), reoXpoHOJIOrHYecKas TadJuIia,
KoJuTeKIust «@OpMBI COXPAHHOCTH HCKOITAEMBIX )KHBOTHBIX U PACTCHHI.

JlabopaTopHbIe H IPAaKTHYECKHE PadOThI:

HpaKTI/I‘leCKaH pa60Ta Ne 1. ((HSyquI/IC HCKOITAa€MbIX OCTAaTKOB paCTCHI/Iﬁ " )KUBOTHBIX B
KOJIIICKITHAX) .

OKkckypens «OBOMIOMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WIN
KpaeBeuecKuil My3ei).
Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKoJlorust Kak HayKa. 33[[8.‘11/1 U pasaciibl  3KOJIOTHH. MeToapl AKOJOTHYECKUX
HCCH@HOB&HHﬁ. DKOJIOTHYECKOE MHPOBO33PCHUEC COBPEMCHHOT'O YCJIOBCKA.

Cpemﬂ o0uTaHUS OpTraHnu3MOB: BOOHAaA, Ha3€MHO-BO3AylIHAasd, IIOYBCHHAas,
BHYTPUOPraHU3MCHHAs.

Oxonornueckue (axropel. Knaccudukanus sxomorudeckux (HhakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuornueckue  (akToOpel:  CBET, TEMIepaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K JAecTBHIO adnoTHuecKrux GpakTopoB. bruojgornueckre puTMbl.

buornueckne ¢dakropel. Buasl OMOTHYECKMX ~ B3aMMOJCHCTBUN: KOHKYpEHLHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyann3M, KOMMEHCAIN3M



(KBapTUPaAHCTBO, HAaXJICOHMYECTBO). AMEHCANIM3M, HEUTpaiu3M. 3HadyeHHE OUOTHYECKUX
BSaHMOI[eﬁCTBHfI JJI1 CYIICCTBOBAHUS OPraHU3MOB B ITPUPOJHBIX coo6mecmax.

DKOJIOTUYECKHE XAPAKTCPUCTHUKU TIOIYJIALUHA. OCHOBHBIC IT0KAa3aTeIIu MOImyJIAruu:
YHUCICHHOCTh, IINIOTHOCTBb, POXAACMOCTb, CMEPTHOCTH, IPHUPOCT, MHUI'PALUA. ,HI/IHaMI/IKa
YHUCJICHHOCTHU IOMYJIAIUN U et peryisinuys.

JdemoHcTpaumnu:

[optpetsr: A. I'ymbonbar, K. @. Pynbe, O. ['ekkensb.

Tabauiel u cxemsl: kapta «[Ipuponnsie 30Hb1 3eMuny», «Cpesibl 0OUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJISALUU
uHpy30pun-Tyhenpkn», «llumessie nenmny.

JlabGopaTopHble H IpaKTH4YecKne padoThbi:

JlaboparopHast pabora Ne 3. «Mopdoorudeckre 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
oOHUTaHH.

JlaGopaTopHas padota Ne 4. «BiusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCa.
[TpakTrueckas padota Ne 2. «IToacdér MIOTHOCTH MOMYJISIIIUE pa3HBIX BUIOB PACTCHHIA.
Tema 4. Coo011ecTBa U YKOJOrHYeCKHe CUCTEMbI.

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypbl  OWOIEHO3a:  BHUAOBasi,
NpOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunbl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

Okonorndyeckue cuctembl (3kocuctemsl). IToHaTtne 00 skocucremMe M OHOreoleHo3e.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOAYLEHTbl, KOHCYMEHTBHI, pEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruum B 3Kocucteme. Tpoduueckue (MMILEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIUS. DKOJOTMYECKHe NHpaMHJIbl: TPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUsl, pazButue. CyKueccus.

[IpuponHblE SKOCHUCTEMBI. ODKOCHCTEMBI O03€p M PpPEK. IJKOCHUCTEMA XBOWHOIO WIH
HIMPOKOJIMCTBEHHOT O JIECA.

AHTpPOINOTeHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOO3KOocucTeMBbl. buonornyeckoe u
XO03HCTBEHHOE 3HaYE€HHE arpo3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak GakTop ycToluuBOCTH dKOCUCTeM. CoxpaHeHHEe OHOIOTHYECKOTO
pazHo0Opa3us Ha 3emIe.

Yuenne B. U. Bepnaackoro o 6moctepe. I'paHuIlpl, cocTaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH OuOchepbl Kak INI00ATbHON 3KOCHCTEMBI.
JlunamMuueckoe paBHOBecHe U oOpaTHast CB3b B Onocgepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKHE IMKIJIBI 3JIEMEHTOB (YIJepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.



UYenoseuecTBo B Onochepe 3emimn. AHTPOIIOreHHbIE M3MEHEHHS B Onocdepe. [ modansHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocyuiectBoBaHHE IPUPOIBI U uestoBeuecTBa. CoxpaHeHue 6MopazHO0Opa3us Kak OCHOBA
ycroifunBoctu 6uochepsl. OCHOBA PALMOHAIBHOIO YIPABICHUS MPUPOAHBIMU PECypcaMH U UX
UCII0JIb30BaHue. JlocTrykeHust OMOIOrUM U OXpaHa IPUPO/IBI.

JdemMoHcTpanum:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuuel u cxemsl: «IIumessle nenn», «buonenos: coctas u crpykrypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoNOTMUecKas mnupamuaa», «buocdepa u yemoBex»,
«IJKOCcHCTEMA IINPOKOIUCTBEHHOI'O JIECa», « DKOCUCTEMA XBOMHOT O Jieca», «bnorenos Bogoémay,
«ArpoueHo3», «lIpuMepHble aHTPOINOI€HHbIE BO3JACHCTBUS Ha Hpupony», «Baxkueimue
VCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U IPYHTOBBIX BOI», «llouBa — BakHeWIas COCTABIIAIOILAS
ouocheprr», «Dakropsl nmerpamamuu  nouB», «l[lapHukoBeii  3ddexT», «DakTophl
PalMOaKTUBHOTO 3arpsi3sHeHus: 6nocdepsl», «O01as cTpykrypa 6uochepsl», «Pacnpocrpanenue
XKHU3HU B Omocdepey, «O30HOBBIN dKpaH Ouocheps», «Kpyrosopor yriepoga B OGuocdepey,
«Kpyrosopot azora B Ipupoae».

O06opyioBaHMe: MOJEIIb-aNIIIUKALHS «Tunnunele OMOILICHO3bI», rep6apuii
«Pactutenpupie  coobmectBay, Kouiekuuu — «buomenos3», «Bpemutenn — BaxHEHIIHMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapud M KOJUIEKIMHM pAcTeHUl U  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kaura Poccuiickoin
Ddeneparnun, H300paskeHHsI OXPaHIEMbIX BHJIOB paCTEHUI U KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MN HA BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHMUA

Cornacno ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yyaroImuMuUCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType IMYHOCTHBIX pe3yIbTaTOB OCBOCHHUS MpeaMeTa « bronorusy BeleneHbl cleayonme
COCTABJIAIOLIME: OCO3HAHHE OOYYalOMIMMUCS POCCHUICKONW TpaKAaHCKOM WICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIpe/IeJIeHHUIO0, HATMYME MOTHUBALIUHU K
00y4eHHI0 OHOJIOTHH, LIEJeHANpPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXAEHWH JIMYHOCTH Ha
OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULMHA pa3BUTHS OMOJIOrMUYECKOrO 3HAHMA,
TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCsS pPYKOBOJICTBOBATbCSI B CBOEH JI€ATEIBLHOCTHU
[IEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, MPHUCYIIUMHU CHCTEME OHMOJIOTHYECKOro OOpa3oBaHMA,
HaJINYHME KOJIOTUYECKOT0 MPAaBOCO3HAHMSI, CIIOCOOHOCTU CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
TUIAHBI.



JInuHOCTHBIE PE3yNbTaThl OCBOEHUS npeamera «buojorus» AOCTUTAIOTCS B €IUHCTBE
y‘-IG6HOﬁ W BOCHHUTATEIBHOMN ACATCIIBHOCTU B COOTBCTCTBUU C TPAAULIMOHHBIMU pOCCI/IfICKHMI/I
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBWIaMH M HOPMAaMHU MOBEACHHS M CIOCOOCTBYIOT IpOLIECCAM CAaMOIIO3HAHMA,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIUHU JHYHOCTU, MATPHUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACJIEOUI0O U  TPaJuLUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroILEe cpee.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO mpeaMeTa « BHoJIoTHs JOIKHBI OTPakaTh
TOTOBHOCTb M CHOCOOHOCTH O0Y4arOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON I[ICHHOCTHBIX OPHUEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX
yOEXKICHUM, COOTBETCTBYIOLIUX TPAAMIIMOHHBIM ILIEHHOCTSIM  POCCHIICKOrO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa ACITEILHOCTH B IMPOIIECCE peaTnu3alMi OCHOBHBIX
HAIpPAaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) IpaKIaHCKOT0 BOCIIUTAHUSA:

C(OPMHPOBAHHOCTh TPAKIAAHCKON MMO3UIMKU OOYYAIOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUIICKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYUHMOHHBIX IIpaB U 0691321HHOCTCI\/JI, YBA)XXCHUC 3aKOHaA U
IIpaBoOIIOpsAaKa,

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTU IPpHU CO3JaHNN y‘{e6HLIX IIPOCKTOB,
pPeIICHUN y‘~I€6HBIX 1 IO3HaBAaTCJIbHBIX 3a/a4, BBIIIOJITHCHU U OMOJIOTMYCCKUX OKCIICPUMCHTOB,

CIOCOOHOCTh  ONpPENAENTh COOCTBEHHYIO TIO3MILMIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHUE YYHUTBIBAaTh B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pasHBIMU yOEKICHUSIMHU, KYJIbTYPHBIMHU LIEHHOCTSMH U COLIMATbHBIM
MOJIOYKEHUEM;

TFOTOBHOCTH K COTPYAHHYCCTBY B IMPOLCCCC COBMECTHOI'O BBIMMOJIHCHUA y‘-IC6HI>IX,
IMMO3HABATCIIbHBIX W HCCIICAOBATCIBCKUX 3ala4, YBAXUTCIIBHOTO OTHOMICHUA K MHCHHUIO

OTIMOHEHTOB MPHU 00CYKIECHUU CITOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COACPIKAHNS,

TOTOBHOCTH K FyMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTb POCCUMCKOMN TPakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH mepel PoanHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM SA3BIK U KyJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHUWE K MPUPOJAHOMY HACIEAMI0 W MaMSITHUKaM TPUPOJIBI,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;



CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHHE U DPa3BUTHUE
OMOJIOrvH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TTO3HAHUU 3aKOHOB MPUPO/IbI, B AKU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiinas yoexx 1€EHHOCTh, TOTOBHOCTb K CITY )KEHUIO 1 3amute OTevecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HaHUE TYXOBHBIX IIEHHOCTEH pOCCUICKOr0 HapO/Ia;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CII0COOHOCTD OLOCHUBATL CUTyallUIO U IIPUHUMATL OCO3HAHHBLIC PCHICHHA, OPUCHTHPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS LNEHHOCTEW CEMEWHOMN KWU3HU B COOTBETCTBUU C TPAAULIMSIMU HAPOJOB
Poccum;

4) ICTETUYECCKOI0O BOCIIMTAHUSA

ACTETUYECKOE OTHOILEHUE K MUPY, BKIItOYasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMI;

IIOHUMAaHNUEC ODMOIIMOHAJIBHOT'O BOSHCﬁCTBHH JKUBOU npupoasl 1 eé OEHHOCTH,

TOTOBHOCTb K CaAMOBBIPAXKCHHUIO B PAa3HbIX BHUIAAX HCKYCCTBA, CTPEMJICHUC IIPOSBJIATH
KauyecTBa TBOPUYECKOW JIMYHOCTH;
5) puznueckoro BocnuTaHusA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI M IMOLMOHAIHLHOIO
0J1aronoJyyms:

MMOHMMAaHUE W peasn3als 3JJ0pOBOro U 0e30MmacHoro o0pasa Ku3HU (310pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHUYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH U OTIbIXA,
perynsipHasi ¢u3MYECKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO

OTHOIICHUA K CO6CTBCHHOMy (I)I/I3I/I‘-ICCKOMy " NCUXHUYCCKOMY 310POBbBIO;

MOHMMAaHWE LEHHOCTH MpPaBUJI HHIUBUIYabHOTO U KOJUIEKTHBHOIO 0€301acHOro
MTOBEJICHUS B CUTyalUsIX, YTPOXKAOIINX 3J0OPOBbIO U JKU3HU JIFOCH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIOTPEOICHHs aKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCHIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPY10II00UE;



TOTOBHOCTh K  AKTUBHOM  JEITCIILHOCTH  TEXHOJOTMYECKOH W COLMAIbHOMI
HaHpaBHeHHOCTI/I, CHOCO6HOCTB I/IHI/II_[I/II/IpOBaTB, HJIaHI/IpOBaTB U CaMOCTOATCIIbBHO BBIIIOJIHATH
TaKyIo JCSITCIbHOCTD;

HMHTEpEC K paznuyHbIM chepam npodeccuoHaNbHON NeSTENIbHOCTH, YMEHHUE COBEPILAThH
OCO3HAHHBIN BBIOOp OyayIIeil nmpodeccun U peaan30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHbL;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTKEHUH BCEH
KHU3HM,

7) 3K0JI0rMYeCKOT0 BOCTIUTAHUS

HKOJIOTHYECKH 1€JIeCO00pa3HOe OTHOIIEHHE K PUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIeCTBOBAHNUS;

IIOBBIIICHUEC YPOBHA DKOJIOTHUECKOU KYJbTYPbI: HpI/IO6p€TeHI/IC OIIbITa INNIAHWUPOBAHUS
IMMOCTYIIKOB U OLICHKHU MX BO3MOHBIX HOCJIGI{CTBI/Iﬁ JJIA Oprx(&IOHICfI CpCabl;

O0CO3HaHME TI00aIBLHOr0 XapaKTepa 9KOJIOIHICCKUX npo6neM n HYTCﬁ HUX pCLICHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOPETACMbIC ITPU U3YUCHUH OMOJIOTHH 3HAHHS U YMEHHUSI
OpU pEIICHUH MPOOJieM, CBSA3aHHBIX C pallMOHAILHBIM MPHPOJIONONIBE30BaHHEM (COOIOCHNE
NpaBUI MMOBEJCHUS B MPHUPOJIC, HANPABICHHBIX HA COXPAHEHHE PABHOBECHS B YKOCHCTEMaX,
OXpaHy BHUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUSATHE ACUCTBUM, NMPHUHOCAIIMX BpEJ OKpPYXKAroLIEed NPUPOAHOU cpene,
YMEHHE MPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATh UX;

HAJIMYKAE PA3ZBUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIBTYpBI, OIbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCA HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOW ITPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUS:

C(OPMHPOBAHHOCT MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JHAJIOre KyJbTYyp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIETYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YN TATEIbCKOMN KYJbTYPBI KaK CPpEACTBA B3aUMOJEUCTBUSI
MCXKAY JIOABMU W ITO3HAHUW MHPA,

MOHUMaHNUEe clenuu(PUKUA OMOJOTUU KaK HayKd, OCO3HaHMs €€ poju B (OPMUPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY KaIoIIeM
MUpEe Kak O €IMHCTBE MpHUPOAbI, dYeloBeKa U oOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTE! U peIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOSXXIEHHOCTh B 3HAUMMOCTHU OMOJIOTHH JIJIi COBPEMEHHOW IMUBUIN3AIUN: 00CCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3AHHE MEPCIEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXO/A U3 INI0OATBHBIX



9KOJIOTHUECKUX MPOoOsieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TOJTYYEHUH OMOJIOTMYECKHX 3HAHUHN B IIEISAX MOBBIMICHUS OOIIEiH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM YacTu (PYHKIIMOHATHHON
IpaMOTHOCTH O0ydJaronmxcs, popMupyemMoi npu u3y4yeHun OUOJIOTHH;

IMOHMMAaHUE CYIIHOCTH METOJIOB ITO3HAHUA, HMCIIOJb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJyyaeMble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPYXAIOIIEr0 MHUpPa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JellaTh 0OOCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LEJNbI0 TMOJTYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HMCIOJL30BATh OHMOJIOTMYECKHE 3HAHUS AJIs1 pCLICHUSA
Hp06JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallHUAX;

OCO3HAaHUEC II€CHHOCTU HaquOﬁ ACATCIIBHOCTU, TOTOBHOCTL OCYHICCTBJIATL NPOCKTHYIO U
HCCIICAOBATCIIbCKYO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPBIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYCHUIO HOBBIX 3HAaHUH 110 OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHUsI y4eOHOro mpeaMera «bHOJOrHs» BKIHOYAIOT:
3HauMMble Ui (OPMHpPOBAHUS  MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXJIUCUUIUIMHAPHBIE
(MexXmpenMeTHbIE) OOLIeHayUYHbIe TOHATHS, OTPAKAIOLIHNE 1IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B IMO3HaHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, IpOIlecC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCCle0BaHUEe, HAOII0JeHNE, W3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHUBEpPCaIbHbIC
yueOHble JeiicTBUs (MO3HaBaTeNbHble, KOMMYHUKATUBHBIE, PETYJISATHBHBIE), 00eCHeunBaroye
dbopMupoBaHre (PYHKIIMOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIETEHLHH O0ydYaroIiuxcs,
CHOCOOHOCTh o0yyaromuxcs HCIIO/Ib30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHblE yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON NIPAKTHKE.

MCTaHpCIlMeTHBIC PE3YJIbTaTbl OCBOCHUSA IIPOrpaMMbl CPCAHCTO O6H.ICI" (O) O6pa3OBaHI/I$I
JOJIKHBI OTpaXaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:
1) 6a3oBble JJorMyYecKue AeCTBU:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTYaJIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh eé
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOEHUU 3HAHUN MNPUEMBI JIOTMYECKOIO MBIIUIEHHS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHus1), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABIUBATh CBSA3H C APYTUMHU NOHATUSIMH);



OMpPCACIIATE LCIW ACATCIBbHOCTH, 3aJaBasd IMapaMCTPbl M KPUTCPUHU HX AOCTHIKCHUS,
COOTHOCHUTDB PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISAMUA;

UCIOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS ISl OOBSCHEHUS (PaKTOB U SBJICHUU IKHBON
HPUPOJIBL;

CTPOUTH JIOTUYECKUE pacCyXJIeHus (MHAYKTUBHbBIC, NEAYKTHBHBIC, IO aHAaJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MNPUMCHATH CXCMHO-MO/JICJIBHBIC CPCACTBA IAJId NPCACTABJICHUA CYHICCTBCHHBIX CBSI3EH U
OTHOIIICHUM B HN3Yy4aCeMbIX OMOJIOrMYECKUX 06’E>CKTaX, a TaKXeE HpOTHBOpG‘H/Iﬁ pa3”Horo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX I/IH(bOpMaLII/IOHHBIX HCTOYHHKAX,

pa3pabarbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YIETOM aHaIM3a HMCIOIIUXCS MaTePUATbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIBHOCTb, OLUCHHWBATL COOTBCTCTBHUC PE3YJILTATOB LCIIAM,
OLICHUBATb PUCKU HOCJIGI[CTBI/If/'I JACATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIJICHUEC ITPU PCILICHUH KU3HCHHBIX HpO6JIeM.

2) 0a30Bble HCCIeA0BaATEIbCKUE e CTBUS:

BIIa/IETh HABBIKAMU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMHU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pellIeHus MPAKTUUECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIONIb30BaTh Pa3NUYHbIE BHUJBI ACATEILHOCTH IO TMOJNYYEHHI0O HOBOTO 3HAHUS, €ro
HHTEpIIpCTAllNU, Hp606pa30BaHI/II-O U IIPUMCHCHUIO B yqe6HBIX CUTyalusiaXx, B TOM YHCIIC IIpU

CO3JaHNHN y‘le6HHX " COOUAJIBHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘lHLIﬁ THUII MBIIIIJICHU A, BJIAACTh Haquoﬁ TepMHHOJIOFI/Ieﬁ, KIIFOUYCBBIMU
IOHATHUAMU U METOJaMH,

CTaBUTb U (bOpMyJ'II/IpOBaTB COOCTBEHHBIE 3aga4yud B O6p8.30BaTCJ'ILHOI\/'I JACATCIBHOCTU U
KN3HCHHBIX CUTYyalUsiIX;

BBIABJIITE HNPUYMHHO-CICACTBCHHBIC CBSA3WM W aAKTyaJIU3HUPOBATH 3aJda4dy, BBIABUIATb
THUIIOTE3Y ee pCHICHUS, HAXOAUTH apryYMCHTHI I 1OKA3aTCIILCTBA CBOUX yTBCp)KI[CHPIﬁ, 3aJaBaTb

rapameTpsl U KpUTEPUU PEILICHNS;

AHAJIIM3UPOBATh TIIOJYUCHHBIC B XOJA€ PCHICHUA 3aladyu pPE3yJIbTaThbl, KPUTHYCCKU
OLCHUBATH UX NOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHHUC B HOBBIX YCJIOBUAX;

JaBaTb OICHKY HOBBIM CUTYyallUAM, OLICHHUBATH HpI/IO6peTéHHI)II\/'I OIIBIT,

OCYIIECTBIIATH II€JICHAMPABICHHBIA MOUCK MEPEHOCAa CPEACTB U CIIOCOOOB JICHCTBUS B
po(hecCHOHATBLHYIO CPeay;



yMETh MEPeHOCUTh 3HAHMS B [O3HABATEIbHYI0 U  MPAKTUYECKYI0  OOJacTH
KU3ZHEACSTEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTei;

BbLJIBUT'aTb HOBLIC HJCH, NPCJiaraTb OPUIMHAJIBHBIC TOAXOAbl M PCHICHUA, CTABUTH
HpOGJ’IGMBI " 3a71a4M, JOITYyCKaroIHUEC aJIbTCPHATUBHBIC PCIICHUA.

3) pa6ora ¢ nungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaIu (TekcTe yueOHOTo mocodus,
HAY4YHO-TIONYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsIX U CIPAaBOUYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALUIO PA3IUYHBIX BHIOB U (opM
IIPEJICTaBICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYNBOCTD;

(dbopMynHUpoBaTh 3aMpoOChl U MPUMEHATH Pa3IMYHbIE METOABl MPHU IMOUCKE U O0TOOpe
Omonornveckoii HHPOpMaIuu, HeOOXOIUMOH JIJIs BBIITOJIHCHUS YUCOHBIX 3a/1a4;

HpI/IO6pCTaTB OIIBIT HCIIOJIB30BAaHMA I/IH(bOpMaI_[I/IOHHO—KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPUHICHCTBOBATDH KYJIbTYPY dKTHBHOT'O MCITIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (OpPMYy TMPEACTABICHUS OHOJOTHICCKON
uHpopmanuu (cxemsl, TpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

WCIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpEIACTBA MpU paboTe ¢ OHOJIOTrHYEeCKON
uH(popmaluen: MPUMEHSITh XUMUYECKUe, (PU3NYecKre ¥ MaTeMaTUYeCKHe 3HAKU U CHMBOJIBI,
dbopmynbl, abbpeBUaTypy, HOMEHKJIATYpy, HCIONb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

BIIQJIETh HAaBBIKAMU pAcCMO3HABaHMS M 3alIUThl HHpOpManuu, WHOOPMAIMOHHON
0€30MaCHOCTH JIUYHOCTH.

Osgi1aieHHe YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMHU A€l CTBUSIMM:
1) o0enue:

OCYHICCTBIIAATD KOMMYHUKAaIINHU BO BCCX C(i)ean KN3HH, aKTUBHO Y4aCTBOBATh B JHUAJIOTC
WM JUCKYCCHUU IO CYHICCTBY 06CY)K,E[&CMOI‘;I TEMBI (YMCHI/IC 3aaBaTb BOIIPOCHI, BbICKA3bIBATH
CYXKIACHUSA OTHOCUTCIIbHO BBITIOJTHCHUS npez(naraeMoﬁ 3aa4i, YUYWUTbIBATb HHTCPEChbI U
COr1aCOBaAaHHOCTD HO3I/II_II/II71 APYrux y4aCTHUKOB AHUaJIora UJIin I[I/ICKYCCI/II/I);

paciio3HaBaTb HeBepGaJ’IBHHe cpeacTBa O6IJ_ICHI/I${, INOHHUMATb 3HAYCHHUC COIMAJIbHBIX
3HAaKOB, MPEANOCHIIOK BO3HUKHOBCHUA KOH(l).]'H/IKTHI)IX chyauHﬁ, YMETH CMATYATDh KOH(bJ'II/IKTI)I n
BECTHU IICPCTOBOPLI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILEHHUS U B3aUMOJCHCTBUS, MOHMMATh HAMEPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH ¢dopme
(bopMyIIHpOBaTh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIB30BAHHEM S3BIKOBBIX
CPE/ICTB.



2) COBMECTHAA 1eATeJIbHOCTD:
MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAJIBLHON pabOThl IPHU
pelIeHUH OMOJOTHYECKON TPOOJIeMbl, 0O0CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHUS TPYIIOBBIX

¢dbopM B3aMOAEUCTBHS MIPH PEILICHUH yu4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACHCTBUI C Y4ETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

MNpUHUMAThL 1LCJIn COBMECTHOI ACATCIIBHOCTH, OPraHU30BbIBATH W KOOPJAUWHHPOBATH
HeﬁCTBHH o eé JOCTHIXKCHHIO. COCTABJIATH IIJIaH HeﬁCTBHﬁ, pacrpeaciATb POJIn C yLIéTOM MHCHUM

YYaCTHUKOB, OOCYXKIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJIa M KAXKIOTO YYACTHUKA KOMaH/bI B OOIIUI pe3yIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

MpeaJiaraTh HOBbIE MPOEKTHI, OLIECHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIICCTBIIATL IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHUC B PA3JIMUYHBIX CUTyalUAX,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/I€, OBITh WHUIUMATUBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMYI PEryJsiTUBHBIMU J1€CTBUAMM:
1) camoopranusanus:

HCIIOJIB30BAaTh OHOJIOTUYSCKUE 3HAHMS JJIA  BBIABJIICHUA np06neM U HUX PpCHICHUA B
JKHN3HCHHBIX U y‘-IC6HI>IX CUTyaluiX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
JEHUCTBUSIX M TOCTYIKaxX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh [M03HABATEIbHYIO JESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHPOBAaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETBHOCTH U

JKU3HCHHBIX CUTYallUAX;

CaMOCTOSITENTbHO COCTABJISATh IUIAH PELICHUs MTPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYAILUSIM;

paciypsaTh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHUIO ITUPOKON 3PYIUIMU B PA3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHD.



2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBLIM CHUTyallMsIM, BHOCHTb KOPPEKTUBEI B ACATCIIBHOCTb, OLICHHBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHON pedieKCun Kak 0CO3HAHMSI COBEPIIAEMBIX JIEHCTBUIA
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLIGHKU CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETH OUCHUBATH PUCKHU K CBOCBPEMCHHO IIPUHUMATD PCHICHUSA 110 UX CHUXKCHUIO,

IIPUHKUMATh MOTHUBBI U apI'YMCHTBI APYTHUX IIPHU aHAJIN3C PE3YJIbTATOB ACATCIbHOCTHU;

3) npuHsiTUe ceds1 U APYrux:

MPUHUMATH ce0s1, TOHMUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAINU3€E PE3yIbTaTOB JAEATEeIbHOCTH;
MIpU3HABaTh CBOE MPABO U MPABO APYTUX Ha OMIMOKH;

Pa3BHUBATb CII0COOHOCTH MOHUMATh MHP C IMO3HULUU APYT'OI'0 YCIOBCKA.

HPEAMETHBIE PE3YJIBTATDBI

[MpeamerHbie pe3ynbraThl ocBoeHUs TporpamMbl COO 1o 6uosoruu Ha 6a30BOM YpPOBHE
BKJIFOYAKOT CHGHI/I(l)I/I'-IeCKI/Ie JUJISL yqe6Hor0 npeameTa «bnoorusy HAaYYHBIC 3HAaHUS, YMCHUSA U
CHOCOOBI JACUCTBUI 110 OCBOCHUIO, HHTEPITPETAIIH

n Hpeo6pa303aHI/Ho 3HaHHI>i, BUJIbI ACATCIIBHOCTHU IO MOJIYUCHHUIO HOBOI'O 3HAHUA U ITPUMCHCHHUIO
3HAHUH B pa3IMYHBIX YUCOHBIX CUTYAIUsAX, & TAKIKE B PEaJIbHBIX KU3HCHHBIX CHUTYAIIHsX,
CBsI3aHHBIX ¢ OMosorueil. B mporpamme nmpenMeTHble pe3yibTaThl IPEICTaBICHBI 0 FoJaM
o0ydeHusl.

[IpenmetHble  pe3ynbTaThl  OCBOEHHUS ydeOHoro mpenmera «buonorus» ¢ 10
Kaacce NO0KHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTe W pOJIi OMOJIOTHM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apyOEeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBaTh COJIepKaHne OMOJIOTHYECKUX TEPMUHOB U MOHITHUM: )KU3HB, KIIETKA,
OpranusM, MeTaboau3M (0OMEH BEIECTB U ITPEeBpallleHIe YJHEPTUH ), TOME0CTa3 (CaMOperyJIsIus),
ypOBHEBasi  OpraHW3alusi  JKUBBIX  CHCTEM, CaMOBOCIpPOHU3BeNEHUE  (PEermpoIyKIHs),
HACJIEACTBEHHOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE;

YMCHHUC WU3JIaraTb 6I/IOHOI‘I/I‘-IGCKI/I€ TCOpUuun (KHCTO‘-IH&SI, XpOMOCOMHasA, MyTallMOHHa,
IEHTpaJbHAsT JOrMa MOJEKyIsIpHoW Ouomorun), 3akonsl (I'. Mengemns, T.Moprana, H.



. BaBmiioBa) u y4eHwus (0 EHTpax MHOT0OOpa3us U MPOUCXOKACHUS KyIbTYpHBIX pacTeHuid H.
. BaBI/IJIOBa), ONpPCACIIATh I'PaHUIBI UX IPUMCHUMOCTH K JKUBBIM CUCTCMAM;

YMCHHUC BJIAJICTb MCTOJJaMH HAYYHOI'O IMO3HAHHWA B OMOJIOTHU: Ha6JIIOI[eHI/Ie n OIMHUCAHUC
JKHBBIX CHCTEM, IIPOLECCOB U HBHCHHﬁ, opranuzanvs MW IIPOBCACHUC OHOJIOrHYECKOI0
SKCIICPUMCHTA, BBIABHIKXCHUC THUIIOTE3bI, BbIABJICHHUC 3daBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCJIIMYUHAMU, 00BsICHEHHE IMOJIYUYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAY4YHBIX HOHHTHﬁ,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHC J1€JIaTh BBIBOJIbI HA OCHOBAHWH ITOJIYUCHHBIX PE3YJIbTATOB;

YMCHHUC BBIACIIATL CYHICCTBCHHBIC IMPU3HAKKU BHUPYCOB, KJIICTOK IMPOKAPUOT U 3YKAPUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB U
MPEBpAICHHS] YHEPTUU B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTUYEcCKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKCHHUS, WHIUBUAYAILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE NMPUMEHSATh M0Jy4YeHHbIE 3HAHUSA J1UIs1 OOBSICHEHUS! OMOJIOTMUECKUX IPOLIECCOB U
SBJICHUH, /1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUST HOPM
rPaMOTHOI'O IOBEACHUSI B OKpY)KalOIIEeH MPUPOAHOM Cpelae, NOHMMaHHE HEoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IIPUPOJOIIOIB30BAHMS;

YMCHUC pelIaTb 3JICMCHTAPHBIC TCHCTUYCCKHUEC 3aJja4id Ha MOHO- H III/IFI/I6pI/IIIHOG
CKpPCIIUMBAHUEC, CHCIIJICHHOC HACJICJOBAHUC, COCTABIIATH CXCMbI MOHOI‘I/I6pI/II[HOl"O CKpPCIIMBAHUs
JJIA IIpEACKa3aHuA HACJICAOBaHWA ITPU3HAKOB Y OPpTraHHU3MOB;

YMEHHE BBIIOJIHATH JJAOOPATOpHbIE U MpaKTUYECKUEe pabOThl, COOI0IaTh MpaBuia MpH
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAThb U UHTEPIPETUPOBATH MH(GOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMSA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(}OpMaLUY, HAyYHO-TIONYJISPHbIE MaTepHabl), STUYECKHUE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE U YCTHbIE COOOIIEHUs, 0000Imas
OMOJOrMYecKyl0 HMH(POPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN armapaT OMOJIOTHH.

HpC,Z[MCTHLIC PE3YyJIbTaThbl OCBOCHUA yqe6Hor0 npeameTa «buonorusy» e 11
Kjacce NOJIKHBI OTpaXkaThb:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJM OMOJOTHMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl PeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PACKpPhIBATh COJIePKaHNe ONOIOTHUECKUX TEPMUHOB U TIOHSATHI: BH/I, ITOMTYJISIHS,
reHo(OoHA, SBONIONMS, JBWXKYIUE CHIBI ((HaKTOpbl) DSBOJIONUHU, MPUCTOCOOIEHHOCTD
OpPTaHW3MOB, BHJ000pa30BaHUE, »JKOJOTHYECKHE (AKTOPBI, HSKOCUCTEMa, TPOJYICHTHI,
KOHCYMEHTBI, PEAYIIECHTHI, [IETTH MUTaHU, SKOJOTHYecKas Mupamuia, OnoreoreHos, ouocdepa;



yMEHHE u3Jaratb Ouoiornyeckue Teopuu (dBosounoHHas Teopus Y. JlapBuna,
CHHTETUYECKAsi TEOPHUsl SBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojbliieBoro cxojcrea K.
M. bapa, uepenoBanus TJIaBHBIX HampaBiieHuil u nmyTted sBoonuu A. H. CeBepiioBa, yueHus o
ounoctepe B. 1. BepHajickoro), onpeaensTh TPaHUIIBI UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHUC BJIAJICTb MCTOJJaMH HAYYHOI'O IMO3HAHHWA B OMOJIOTHU: Ha6JIIOI[eHI/Ie 1 OIMHUCAHUC
JKUBBIX CHCTEM, IIPOLECCOB U HBHCHHﬁ, opraHusanuvss MW IIPOBCIACHUC OHOJI0TMYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHUC 3daBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCJIIMYUHAMU, 0OBSICHEHHE IMMOJIYUYCHHBIX PE3YJIbTaTOB, MCIIOJIb30BAHHBIX Hay4YHBIX HOHHTHﬁ,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHEC J1CJIaTh BBIBOJAbI HA OCHOBAHWH IMOJIYUCHHBIX PE3YJIbTATOB,

YMCHUC BBIACIIATH CYIICCTBCHHBIC IIPU3HAKU CTPOCHUA 6I/IOJIOFI/I‘-IGCKI/IX 06’beKTOB: BUOB,
HOMYJISIIKAN, MPOAYIEHTOB, KOHCYMEHTOB, PpEIYyIEHTOB, OHOrEOIEHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEJCTBCHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOPA,
BU1000pa30BaHusl, MPUCIIOCOOTICHHOCTH OPTaHM3MOB, ICHCTBHS JKOJOIMYECKHX (DAaKTOPOB Ha
OpraHu3Mbl, TIEPEHOCA BEIIECTB U IIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOIIOICHHBIX U3MEHEHHI B
9KOCHUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIICCTB U OHOT€OXHMHYECKUX IIUKIOB B
ounocdepe;

YMEHUE NMPUMEHSATh M0Jy4YeHHbIE 3HaHUS JUIsl O0bSICHEHUS! OMOJIOIMUYECKUX MPOLIECCOB U
SBJICHUH, /111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIOJeH, COOMIOEHUST HOPM
rPaMOTHOI'O IIOBEACHMSI B OKpYXKarolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOM Ouosoruu JUIS panuoOHaIbHOIO
IIPUPOJOIIOIB30BAHMS;

YMCHHUC pPCHIATh 3JICMCHTAPHBIC OMOJIOrHYECKHUe 3aaa4u, COCTaBJISAITb CXEMBI IIEPCHOCA
BCIICCTB U DHCPI'UH B SKOCUCTCMAX (I_Iel'II/I HI/ITaHI/I}I);

YMEHHUE BBINOIHATE Ja0OpaTOpHbIE U MPAKTUYECKHE pabOThl, COOMI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTHUYECKH OIIEHWBAaTh W HMHTEPIPETUPOBATh MHGPOPMALHIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOIIYIO IICEBJAOHAyUYHbIE 3HAHUS M3 Pa3JUYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOW HMH(OpMAlMK, HAyYHO-IOMYJIIpHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE IHCHMEHHbIE M YCTHBIE COOOLIEHMs, 00001mas
OMoJOrM4ecKyr0 MHGPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



10 KJIACC
Ne HaumeHoBaHuHe pa3zesioB U TeM
n/n IpOrpaMMbl
1 buoJsiorusa Kak Hayka
2 KuBble cucTeMBbl M MX OpraHu3anus
3 XUMHYEeCKUH COCTaB U CTPOEHUE KJIETKU
4 KusHenedaTe1bHOCTb KJI€TKH
5 PasMHOXXeHUe U UHAWBUIYaJIbHOE
pa3BUTHE OPraHU3MOB
6 HacaencTBeHHOCTb U1 UBMEHYUBOCTD
OpPraHM3MOB
7 Cesieknisi opraHu3mMoB. OCHOBBI
OUOTEXHOJIOTUU
8 PesepBHOe BpeMAa

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

11 KJIACC
Ne HauMeHOBaHMe pa3ziesioB U TeM IPOrpaMMBbl
n/m
1 JBOJIIOIIMOHHASA 6M0JI0TUA
2 Bo3HUKHOBeHHE ¥ pa3BUTHE KU3HHU HA
3emiie
3 OpraHusMbl U OKpY»Karolasa cpeza

TEMATHYECKOE INTAHUPOBAHUE

Bcero

34

Bcero

KosimyecTBO 4acoB

KoHTpo/ibHbIE [IpakTHU4YecKkue
paboThI paboThI
0.5
1
1
1.5
0 4

KosimuecTBO yacoB

KoHTpo/ibHEIE [IpakTuyeckue
paboThl paboThl
1
0.5
1

Js1eKTpoHHbIE (M pOBbIE)
obpa3oBaTesIbHbIE PECYPCHI

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

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

bubaunoreka LIOK
https://m.edsoo.ru/7f41c292
bubaunoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292
bubauoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292

JnexkTpoHHbIe (LKpPOBbLIE) 06pa30BaTE/bHbIE
pecypcbl

bub6anoTeka LIOK https://m.edsoo.ru/7f41cc74

bu6aunoTteka IJOK https://m.edsoo.ru/7f41cc74

bu6anoTeka L|OK https://m.edsoo.ru/7f41cc74



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

Ne HanMeHoBaHUe pa3ziesioB ¥ TEM NPOTPaMMbI KosinyecTBo yacoB dnexkTpoHHbIe ([UdpOBbIE) 06GpPa3oBaTENbHBIE

n/m Bcero KoHTpoJibHbBIE [IpakTHyecKue pecypcel
paboThl paboThl
4 Coo0611eCcTBa M 9KOJIOTHYECKHE CUCTEMBI 9 bu6anoTeka LIOK https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE BpeMs 2 bu6sunoTeka I1OK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 0 2.5
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