MUHUCTEPCTBO MIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MunucTepcTBO 00pa3oBanus U HAyKu Camapckoi o0J1acTu

Jenmaprament O0pa3oBanusi AIMUHUCTPALUM

T'opoackoro okpyra Camapa

MBOY Jluueii «Co3e3aue» Nel31 r.o.Camapa

PACCMOTPEHO

Ha MO yuureneit
€CTECTBEHHOHAYYHOT' O

UKJIa, (U3KYJIBTYPHI U
OBbX

[TpoTokoa Nel ot «28»
aBrycra 2023 r.

COT'JTACOBAHO

3aMecTUTENb TUPEKTOPA
no YBP

ITokaraesa I'.B.

«29» aBrycra 2023 .

(ID 700218)

YTBEPXIEHO

HMupextop MBOY
Juueit «Co3Be3gue»Ne
131 r.o. Camapa

bacuc JI.b.

[Tpuka3z Ne 561/0 ot «29»
aBrycra 2023 r.

4 B
AOKYMEHT NOANUMCAH

ZNEXTPOHHOM
NOANHCHRD

Coprigennt: CCCMTFSICONT01E42C
Bnagoeroy Bacwe Mozurna Gopucomia
Dencrsatenen. ¢ 20,12 2022 no 28122024

. J

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosiorus. bazosblii ypoBeHb»

s ooyuaromumxest 10 — 11 kimaccos

Camapa 2023



MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoaxoJ0B K (OPMHUPOBAHUIO COAEpP>KaHUS Y4eOHOro NpeaMera
«buosorusi»  coctaBwiM: KoHUentyaiabHele mnojnoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YyeHus u
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENsIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHErO
ob1rero oopazoBanus B Poccuiickoit denepannu, a Takxe MoJ0KeHUs 0 creruduke
Owonornu, €€ 3HAUYCHWHW B TIO3HAHUM JKUBOW TMPUPOIBI U OOECIEeUYECHUU
CYIIIECTBOBAHMsI YeJIOBeUeCKOro oodiectBa. COraacHO Ha3BaHHBIM MOJIOKEHUSM,
ornpe/eaeHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aét npeacTaBiIeHue o LeNix, 00 o01Iel cTpareruu
o0Oy4eHus, BOCHUTAHUSI ¥ Pa3BUTHs 00yUaIOIINXCsI CPEICTBAMHU yUEOHOTO IPeAMETa
«buonorusy, onpenenser 00s13aTeIbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpejieieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEeMYIO MOCJIEI0BaTeIbHOCTD
U3Yy4YeHUs] Y4eOHOro MaTepHalia ¢ yu€ToOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKM O00pa30BaTENbHOIO TMPOLiecca, BO3PACTHBIX OCOOEHHOCTEH
oOydJarornuxcs.

B nporpamme mo 6uonoruu Takke yIuThIBAIOTCS TPEOOBAHUS K ITIAHUPYEMbIM
JUYHOCTHBIM, METaNpEAMETHBIM W MPEIMETHBIM pe3yjbTaTaM oOOyuYeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NEeATEIbHOCTH/YUEOHBIX JEeUCTBUI OOy4YaroMIMXCS MO OCBOCHMIO COAEpKaHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosioruu (10—11 kmaccel, 6a30BbI ypOBEHB) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMM OMOJIOTMM, OJjlaroiapsi 4yeMmy B HeW
IPOCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINIA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIoIIeld MPUPOTHON Cpere.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OHWOJIOTHHU YAECICHO BHUMAHUE WCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B TMTOBCEIHEBHOMN JKM3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEJACTBEHHBIX 3a00JIEBaHMI 4Yel0OBEeKa, MEIMKO-
I€HEeTUYECKOT0 KOHCYJIbTUPOBAHMSI, 000CHOBAHHUS HKOJIOTMYECKH 11€J1eCO00Pa3HOT0
MOBEACHUS B OKpY Kaloleh MPUPOJHON cpelle, aHamu3a BIMSHUS XO03UCTBEHHOM
NEATETLHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
Ycunenue BHUMaHHWS K TPUKIAJHON HAMPABIECHHOCTH YYeOHOTO TIpeaMeTa
«buosiorus» NpoAMKTOBaHO HEOOXOAMMOCTbIO 00ECTIeUeHHsI YCIIOBUM JJIsl pEeLICHUS



OJTHOM M3 aKTyaJbHbBIX 3a/1a4 IIKOJIHHOTO OMOJOTHYECKOro 00pa3oBaHMsl, KOTOpas
npeamnosiaraetT (GopMUpoBaHHE Yy OOYYAIOUIMXCA CIMOCOOHOCTH alalTUPOBATHCA K
WU3MEHEHUSAM JUHAMUYHO Pa3BHBAIOLLIErOCS COBPEMEHHOIO MHUPA.

buonorus Ha ypoBHE cpenHero oOIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecrneunBaeT (GOpPMHPOBAHUE Yy OOYYAIOLIUMXCS MPEACTABICHHUN O
HAyYHOM KapTHHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O XKUBOW Hpupoje, e€
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allMd U SBOJIOLWH, CO3HAET
yCIOBUSI  JJisi:  TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TIpaMOTHOCTH, HaBBIKOB 3/I0pOBOTO W Oe3omacHoro obpasza
YKW3HU, SKOJOTUYECKOTO MBIIIICHUS], HEHHOCTHOTO OTHOLIEHUS K KUBOU MPUPOAE
Y YEIJIOBEKY.

Bonbiioe 3naueHre OMOIOTHS UMEET TaKkKe JJIsl PeIICHUS] BOCTIUTATEIbHBIX U
pa3BUBAOIIMX  3aJa4  CpeAHero  obmiero  oOpa3oBaHUs,  COLUAIM3AIMIU
oOyuatouxcs. M3ydenue Ouonorun odecrneurnBaeT ycloBus A (OpMUPOBAHUSA
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIIOCOOCTBYET HMHTETpallid OMOJOTMYECKUX 3HAHHUH C
NPEICTaBICHUAMHU U3 APYTUX YU€OHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMUH U
reorpaduu. Ha3paHHble TOJIOKEHUS O MpeAHA3HAYEHUU Y4yeOHOro ImpeaMera
«buosiorusi» COCTaBUIM OCHOBY I ONpENeNieHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJAEp>KaHMsI, HPEICTABIEHHOIO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p copepxkanus ydeOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TMO3UIMN KyJIbTYpOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUHU C
KOTOPbIM OOy4aroliuecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUMMble JJis
dbopmupoBanus 0OOIIEH KyJIbTypbhl, ONPENCISIONNE aJCKBATHOE IIOBEJCHUE
YeJIOBEKa B OKPYIKAIOIMICH MPUPOTHON cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOU
KU3HU U TPAKTUYECKON AesTenbHOCcTU. Oco0oe MEeCTO B 3TOM CHCTEME 3HAaHUMN
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIyKaT OCHOBOM i1 (POpMHUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OMOJOrNYECKOro 00pa3oBaHMUs.

CTpyKTypUpOBaHUE COJEpXKaHUs Y4YEeOHOro MaTepuajia B HpOrpamMme Io
OMOJIOTUM OCYIIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIUYUTETHHBIX OCOOEHHOCTAX KUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJIEHBI CIICIYIOIINE COAEpkKATEIbHbIE JIMHUU: «bHONOTHs Kak Hayka. MeToapl
HAy4YHOIro To3HaHUs», «KieTka kak Ouonormyeckas cucteMayn, «OpraHu3m Kak
ouonoruyeckas cuctemMan, «CucreMa M MHOTO0Opas3ve OpraHuYeCKOro MHUPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MTPUCYILUE UM 3aKOHOMEPHOCTHY.



[lenr m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJICHHEe  OOYYArONIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(YHKITMOHATHHOU
OpraHu3alMK JKUBBIX CHCTEM pA3HOTO paHra W MNpUOOpeTeHne yMEHUU
UCIIOJIb30BaTh ATH 3HAHMS JJISI TPAMOTHBIX JCHCTBUH B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmwkenne 1ienu u3ydeHus: yueOHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTIICUNBAETCS PEIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKallluX OCHOBOU
Uist POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O
METO/IaX HAYYHOTO IMO3HAHWS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM PA3HOTO YPOBHS OPraHU3AINH, BBIJAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEJJIEKTYyaJIbHbIX U
TBOPYECKUX CTIOCOOHOCTEW B TPOIECCE aHajdn3a JAaHHBIX O MyTSX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISAOB, WJEH W TOAXOJOB K HM3YyUYCHHIO JKHBBIX CHUCTEM
pPa3HOTO YPOBHS OpPTaHU3AINY;

CTAaHOBJIEHHE Yy oOOydaromuxcsi oOmeld KylbTypbl, (YHKIIMOHAJIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIErO
MUpa KUBOW MPUPO/IBI HA OCHOBAHUY 3HAHUH W OTIBITA, TIOTYYEHHBIX TTPU U3YUECHUN
OMOJIOTHH;

dbopmupoBaHre Yy OOydYalIIMXCd YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIIOICHUS STUYECKHIX
HOPM IpHU IPOBEICHUH OMOJIOTMYECKUX UCCIICIOBAaHUM;

OCO3HaHUE UEHHOCTH OMOJOTUYECKUX 3HAHMM [JIsi TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 1)1 OPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM MKU3HU IS
OLCHKHU MOCJIEACTBUN CBOEHU JIESITEIILHOCTH M0 OTHOLICHUIO K OKPYXKAKOIIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHE M COONIOJIEHHE MEP MNPOPUIAKTHKU
3a00s1€BaHU.

B cucreme cpennero oobmiero oOpazoBanusi «buonorusi», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOJSAIINM B
COCTaB MpeIMeTHOM 001acTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETHI.

J{nst u3yuenust 6MoJIoruu Ha 0a30BOM YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
oTBOoAuTCs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B HenenO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOUIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, ITUKON, SCTETUKONW U TPABOM.
Ponb Ononorun B popMUpPOBAHUU COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYeCcKas o0padoTka
JAHHBIX ).

JdemoHncTpauuu:

[Toptpersr: Y. apsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnonb3oBaHWE pa3IMYHBIX METOAOB IPHU
U3Yy4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET U3ydeHus: ouonaorun. Otiandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBI.

JdemoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKK KU3HWY», «YPOBHU OpPraHU3alUU
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojens MoJiekyisl JJHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMHUYECKUN COCTaB KIETKH. XUMHUYECKHE DBIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeElIeCTB B KieTke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OeIKOB. AMHUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMbIe U 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBOHcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.



depmenThI — OHoIOrHYecKre Kataau3aTopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
HEeHTp, cyoOcTpatHas cnenupuuHocts. Kodepmentsl. Burtamunbl. Otanuus
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIU3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), ArucaxapHibl
(caxapoza, JlakTo3a) W ToJMcaxapuabl (Kpaxmaj, IJIMKOT€H, LEJUI0I03a).
buonoruueckue QyHKIIUU YTII€BOJOB.

Jlununer:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
rusipopobHble  cBoMcTBa. buonornueckne @yHkumu smnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIHUI0B KaK HICTOYHUKOB SHEPIUU.

Hykneunossie xkucinotrsl: JHK u PHK. Hykneoruast — MOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[MuTosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJECUCTBUSA
uael u (akToB B HAYYHOM MTO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas xuBast cuctema. O01me npu3Haky KJIETOK: 3aMKHYTast
HapykHasg memOpana, monekynsl JIHK kak renetuueckuil ammapar, cucrteMa
cuHTe3a Oenka.

Tunsl KIETOK: »JyKapuoTHueckas U Ipokapuornueckasd. (OcoOeHHOCTH
CTpOEHMs MpoKapuoTHueckol kieTku. Kiierounas cteHka Oakrepuil. CtpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJIHWYUS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX
dbyukiuu. [1nazmatuyeckas memOpana, e€ cBoiicTBa v ¢pyHkuu. [{uronnasma u eé
opraouasl. OpHomemOpaHHble opraHounabl kietku: OIIC, anmapar I'onbmxu,
au30coMbl.  [oyaBTOHOMHBIE OpPraHOWIBl KIETKHM: MHUTOXOHIPHUH, ILTACTHJIBI.
[Tpoucxoxnenne MHUTOXOHApUM M miactua. Buasl mmactun. HememOpaHHbIE
OpraHouzbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUKH,
KryTuku. OyHKIIMY OPTraHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammel: «Pactipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacnpenenenne XUMUYECKUX 2JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmuuel n cxemsl: «llepuoanueckas TabnMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYIbl BOAbLY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbl OENIKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKW», «CTpoeHue KUBOTHOW KIETKW»,
«CTpoeHrEe pPACTUTENBbHOM KIETKW», «CTpoeHHE MNPOKAPUOTHUYECKON KIIETKWY,
«CTpoeHue saqpa KIeTKu», « Y rIeBOAb, «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHHUS
HAOJNIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUM,
KUBOTHBIX W OaKkTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEenaparax U ux
ONKCAHUEN.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BemiecTB, WK MeTab0au3M. AccuMUIALUS (TIAaCTUYECKU OOMEH) U
JTUCCUMUJISIIIUS  (SHEPTeTHUECKHiT OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
meTtabonmmu3ma. Poib 3aKOHOB COXpaHEHHs BEUIECTB U HHEPrHMM B MOHHUMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U TeTepoTpodHbIi. Ponk ¢pepMeHTOB B
0oOMEeHe BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (orocunreza. Peakuun
doTtocunTe3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

XeMOCHHTe3. XEMOCUHTE3UPYIoNIe OaKkTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciuenyieHue BellecTB, BBIACICHUE U
aKKyMYJIUPOBAHHE SHEPTUH B KIJIETKE. DTalbl SHEPreTUYECKOro ooMeHa. [ mukonms.
bpoxxenne u ero Bunbl. KuciopomHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPHEeKTUBHOCTh FHEPTETUIECKOTO OOMEHA.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanus renetnueckod uHpopmanuu B KIETKE. ['@HETHUECKH KOA U €ro
cBoiictBa. Tpanckpunius — matpuudblii cunte3 PHK. Tpancnauus — 6uocunTes
Oenka. Ortanbl TpaHchsuud. KoaupoBanue aMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. Mctopus otkpeitus Bupycosn (/1. .
HBanoBckuit). OCOOCHHOCTHM CTPOCHHMS M KU3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuid, JXKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunmra yenoreka (BHUY) — BozOyaurens CIIM/Ia.



OOpaTHast ~ TpaHCKpWILHMSA, peBepraza M  uHTerpasa. llpodunaktuka
pacmnpoCcTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIl.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutaHusy, «Meraboauzmy, «MUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoportact», «Porocunresy, «Ctpoenune JJHK»,
«CtpoeHre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1Mk Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOoeib cTpykTyphl JTHK.

Tema 5. PasmHoOKeHHe M1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KietouHblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekawomue B uUHTepdaze. Permkanus — peakuys MaTpUYHOTO
cunte3a JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphI.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOXKEHUS W  HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUTO34.

[Iporpammupyemasi rTuGesb KJIETKA — arlonTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl 6ecrnosoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOkeHue. McKyccTBeHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJIEKLUU.

[TosioBOE pa3MHOKEHHE, €ETO OTIIMYHS OT OECHOIIOrO.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenune xpomocoM B MeHo3e. KpoccuHrosep. BHOJIOTMYECKHMHA CMBICT H
3Ha4YEHUE Meno3a.

['amerorenes — mporecc OOpa3OBaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH W SUYHUKA. OOpa3oBaHME W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTPOEHMS SMIIEKIETOK U crnepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBbHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOienue, racTpyisiius, opraHorese3. [loctamOpuonanbHOEe pasButhe. TuIbI
NOCTAIMOPHOHANIBHOTO Pa3BUTHS: TMpsMoe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YpPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUM Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOZJOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenue xkneTku Oaktepuiy, «CTpOeHHE TOJOBBIX KIETOK»,
«Ctpoenune xpoMocoMbl», «Knertounsiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meiiosy, «lIpsamoe n Henpsmoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOIMINX 1
4yesnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenaparsl «CniepmMaTo301/1bI
MJIEKOIIUTAIOLIErO», «SIHIEeKIeTKa MIIEKONUTAIero», «Kapunokunes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIIMKanus «JleneHne KIEeTKW», MOJEIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MmTO3a B KIIETKaX KOHYHMKA
KOPEIIKa JIyKa Ha FOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpPOEHHUS NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpEnapaTax.

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipeamet u 3aaun reHeTUku. Victopus pasBuTus reHeTUKU. Poiib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJIEHWH T'€HETUKU. BKilaJ poCCHHCKMX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHEeTUUECKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTHYecKasi CHMBOJIMKA, HCIOJIb3yEMasl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS NPU3HAKOB, YCTaHOBJICHHbIE I'. Mennenem.
MonoruOpuiHoe cKpemmBaHUe. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosienus. [IpaBuiio ToMUHUpOBaHUS. 3aKOH PacUICIUIEHHs IPU3HAKOB. [ nmoresa
yucTOTHI rameT. [loaHOe 1 HenmoIHOe JOMHUHUPOBAHKUE.

JurubpugHoe  CKpelMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  LluToreHeTueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHam3upyolee cKkpeluBanye. Mcnonp30BaHne aHaIUM3UPYIOIIETO CKPEIMBAaHUS
JUTSI OTIPEICIICHHSI TEHOTHIA OCOOH.

CueruieHHOE HacnenoBaHue npusHakoB. Pabota T. Moprana no cuernjieHHoMy
HACJIeTOBAHUIO reHOB. HapylieHne cuerieHus reHoB B pe3ysbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTHnYecKne KapThl.



['eHerrnka nmona. XpoOMOCOMHOE ONpeAETEHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MO (UKAIIMOHHOW U3MEHYUBOCTH. BapHallMoHHbIN psif ¥ BapHallMOHHAs KpUBasl.
Hopma peakuuu mpusHaka. KojiMueCTBEHHbIE M KAYECTBEHHBIC IMPU3HAKUA U UX
HOpMa peakiuu. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYHUBOCTH.

HacneactBenHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTannoHHasi N3MeHYMBOCTh. Knaccudukanus MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluidi. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HaciencTBeHHoM n3menunsoctu H. . BaBuiiosa.

BresnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHUCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIEHNE T€HOTHIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUsS 4YeOBEKAa: TI'€HHBIE OOJIC3HH,
OO0JIE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUINBI
310pOBOro 00pa3a >KU3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUEHUS] TeHETHUECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAUYECHHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEJIOBEKa.

JdemouncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: « MOHOTUOPUAHOE CKPEIIMBAHUE U €70 LIUTOT€HETHYECKas
OCHOBa», «3aKOH pacCUIEIICHUS U €r0 IUTON€HETUYECKask OCHOBa», «3aKOH YUCTOTHI
rameT, «Jlurnbpunnoe ckpemuBanuey, «lluromornyeckre 0CHOBBI JUTUOPUITHOTO
CKpemmBanusa», «Meno3y», « B3auMoaencTBre aJuIeNIbHbIX TEHOBY, «l eHeTHnYeCcKue
KapThl pacTeHUH, )KUBOTHBIX U 4eJOBeKa», «[ eHeTnka moisa», «3aKOHOMEPHOCTH
HACJICIOBAHUsI, CLEIUICHHOTO C MOJOM», «KapuOTHUIIbI 4YesloBEeKa W KUBOTHBIX»,
«Buasl m3meHunBocTH», «MoaudukaimonHas M3MEHUMBOCTHY», «HacnemoBanue
pesyc-dakropay, «I'eHeTrnka rpynm KpoBmw», « MyTarimoHHas U3BMEHUYUBOCTHY.

O6opynoBanue: MoAeIU-aNMIIUKAIMK «MOHOTHOPUHOE CKpELUBAHUE,
«HenonHoe noMuHMpoBaHUEe», «JuruOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpomnpemnapaT «po3odunay» (Hopma, MyTauu Gopmbl
KPBUIBEB U OKPACKH Tena), repdapuii «['opox moceBHOIN.



JlabopaTtopHble M npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPUIAHOTO W
TUTUOPUTHOTO CKPEUIMBAHUS Y AP030(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKaIMOHHOW W3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHOW KPUBOM.

JlaGopatopHas padora Ne 7. «Ananu3 MyTanuil y Ipo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOUECC. 3apOKICHHUE CEJCKIUH U JIOMECTHKAIIMS.
VYuenne H. 1. BaBuinoBa o ieHTpax mpoOUCX0XKACHUS U MHOT000pa3us KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOoruCX0XKAECHUS JOMAIIHUX KUBOTHBIX. COpT, HOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U UHANBUIAYAJIbHBINA OTOOPHI B
CeJeKUMU pacTeHUul M KUBOTHbIX. OIlEHKa 3KcTepbepa. bBIM3KOpPOICTBEHHOE
ckpemuBanue — uHOpuauHr. Yucrtas nuHusA. CKpelIMBaHWE YHCTHIX JIHMHHM.
['eteposuc, unu rudpunnas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rubpuauzanus u e€ ycrnexu. ICKyCCTBEHHBIM MyTareHe3 u moJiydeHue
MOJMIUIOUIOB. [JOCTHKEHNS CENEKINN PACTEHHM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHosoruss Kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTambl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxxeHepus. Kiietounble KynbTypbl. MUKPOKJIOHAIIBHOE Pa3MHOKEHUE PACTECHU.
KiioHnpoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJlorMueckue W dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpetsl: H. 1. BaBwios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpBI MPOUCXOXKIACHUS W MHOTO00pa3ms
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «OtnanéaHas rudpunuzamus», «Padboter akanemuka M. @. MBanosay,
«Ilomunnounus», «OObekThl OuoTexHoNorun», «KierouHble KynbTYypel U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHUE U MIEPEHOC T'€HOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOJIOB i KOPHETIIIONOB JUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035UCTBCHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIIEKIMA PACTCHHN H
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,



COpPTOMCIIBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpuIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHA.

ITpennochlIKu BO3HMKHOBEHMSI HSBOJIIOLIMOHHOW TEOPUHU. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B OMONOrvM. BiusiHuEe 3BOJIIOLMOHHON TEOPUM HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerenbcTBa 3BOJIONUHU. [laneoHTONOTHYECKHE: TMOCIEI0BATENLHOCTD
NOSIBJICHUS BHUJOB B HAJCOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpuonornueckue: CXOACTBa W pa3iauuus 3MOPHOHOB pa3HBIX BHUOB
NM03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJOTHYHBIE,
pYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHHU3MOB.

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
JapBUHM3MA. J[BIDKYyIIME CHUJIBI 3BOJIONUU BHUAOB MO JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE INPU OTPAHMUYEHHOCTU PECYPCOB, HEONPENENEHHAs U3MEHUYHUBOCTD,
O0opb0a 3a CylecCTBOBAaHHUE, €CTECTBEHHBIM OTOOD).

Cunretnueckast reopus Bosonuu (CTI) 1 €€ OCHOBHBIE MOJTOKEHUS.

MuxkposBomtorus. [lomynsanus Kak eIMHUIA BUAA U SBOJIIOLINU.

JBuxymire cuibl ((hakTopbl) SBONIOIMHM BHIOB B MpUpoje. MyTallMOHHBIHI
IpOLECC M KOMOMHATHBHAas WM3MEHYMBOCTb. llomynsnnoHHBIE BOJIHBI U Aper(
reHoB. M3onauus u murpanus.

EctectBennbiii oTO0p — Hampasisitomuii  (Gaktop sBomonuu. DPopMel
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysibTaT 3Bomronuu. [Ipumeps
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(ho3bl U HANO-aJaNTaluu.

Bun wu  BugooOpasoBanume. Kpurepunm Buga. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHus: reorpaduueckoe, SK0JI0rHuecKoe.

MaxkposBomtorusi.  dopmbl  3Bomonuu:  QUIETHUECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMOCTh 3BOJIIOLUY.

ITpoucxoxaeHrne OT HecleUHaaIu3upOoBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anys. AganTuBHas paaualys.

JdemoHncTpauuu:

[Toprpetsl: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuios.



Tabmunp! u cxembl: «Pa3BuTre OpraHMYEeCKOro Mupa Ha 3emiie», «3apoAbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  O0pbObI 32
cylecTBoBaHue», «EcTtecTBeHHBI 0TOOp», «MHOrooOpasme COpTOB PACTEHUI,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomynmsiuum»,  «MyTauuoHHas
U3MEHYMBOCTBY, «Apomopdo3b», «Unuoamantamuu», «OOmas aereHepaius»,
«/IBmKymue cunsl dBosonum», «Kapra-cxema wapmpyra nyrtemectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIpucmocoOIeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOIOTHYECKOE BUA00OPAZOBAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKpPACKH,
Ha0Op IJIOAOB U ceMsiH, KoJuiekiusi «[IpuMepsl 3alIMTHBIX OPUCTIOCOOJICHUN Y
KUBOTHBIX», MOjeNb «OCHOBHBIC HAMpaBICHHs 3BOJIOLMU», O00bEMHAs MOJENb
«CTpO€HrE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmmkanus «llepekpécr
XPOMOCOM», BIIaXKHBIE ITpenapaTsl «PazButue Hacekomoro», «PazBurtue asarymkuny,
Mukpormnpenapar «Jpo3oduia» (Hopma, MyTau (OpMbI KPbLIBEB U OKPACKHU TENIA).

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHUECKOMY
KPUTEPHIO».

JlabopatopHas padota Ne 2. «Onucanre Nprucrnoco0JI€HHOCTH OpraHu3Ma U €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TUnoTe3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M maHcrepMmusi. XUMHUYecKas
3BOJIOLIMA. AOWOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMUUECKOU ABOOMU. HavanbHble 3Tansl
ouosiornyeckor spomoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKHU. lIepBble KIETKM M HMX SBOJIOLUA.
@opMHUPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKUIA,
OPAOBUKCKHUH, CUITYPUHUCKHUM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3o30KcKas 3pa v €€ NePUoIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oMickas 3pa W €€ mnepuoAbl: NaJICOT€HOBBIA, HEOrCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U TE€O0JOTHUYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOTO M S>KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYI KUBBIX OPraHU3MOB.



Cucrema OpraHM4ecKoro Mupa Kak oTpaxeHue »3Bojtouud. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

DBOJIOLHNA Ye0BEKa. AHTPONOJIOTHs KaK HayKa. Pa3BuTre npeacraBieHui o
MIPOUCXOKJICHUHM 4YelnoBeka. Meronbsl u3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBuxymiue cuibl (hakTopbl) aHTponoreHesa. HacnenctseHHas H3MEHUMBOCTb
U eCTeCTBEHHbIN 0TOOp. OOiiecTBEeHHBIH 00pa3 KU3HU, M3TOTOBJICHUE OPYAH
TPYyZa, MBILIJICHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU 3BOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsMmoxoasummi, YenoBek HeaHIepTaNbCKhM, YemoBek
pa3ymHblii. Haxonku HMCKOMaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHSA, 00JacTb
pacrpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BpPOMNEOU]IHASA
(eBpasmiickasi),  HErpo-aBCTpaJioWjHAas  (PKBAaTOpHaJbHAsI),  MOHTOJOHWJHAsS
(a3maTcko-aMepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpPEACTaBHTENIEH
YEJIOBEUYECKUX pac K YCJIOBHUSM CYIIECTBOBaHMUS. EIMHCTBO 4YeIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuupel n cxembl: «Bo3nnkHoBeHune CoOJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHnyeckoro wmupa», «PacturenbHas KieTka», «KHBOTHasg  KIETKay,
«IIpokapuornueckast kietka», «COBpPEMEHHAs CHUCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «/lpeBHenmme moan», «lpesHue momn», «llepsbie
COBPEMEHHBIE JIIOAN», «HeI0BeUeCKHEe pachl».

O6opynosanue:  mynsixu  «lIpoucxoxknenue  yenoBeka»  (OHOCTBI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLA, KPOMAHBOHIIA), CJICTIKU WIIU
U300paKeHUs] KaMEHHBIX OpYAH MepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TEOXpoHOJOTHYecKas Tabmura, KoJuleKuus «Dopmer
COXPaHHOCTH MCKOIA€MbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U MpakTHYECKHEe PadOThI:

[TpakTnueckast pabora Ne 1. «M3ydyeHne nCKOMaeMbIX OCTaTKOB PACTEHHM U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYEecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpPY:KaIIAA cpeaa.



OKOJIOTHs KaK HayKa. 3aJauu U pa3Jesbl SKOJIOTMH. MeTo bl SKOIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuUTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPraHU3MEHHAs.

Oxonoruueckue (akroprel. Kiaccudukanus skxonoruueckux (HakTOpOB:
abuoTHyeckre, OMOTHYECKHE M aHTPOIOTeHHbIe. JIeiiCTBHE SKOJOTHYECKHX
(baKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTMsl.

buotnueckue paxkropsl. Buabl OnoTnueckux B3auMoIeHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmbl. [lapazutusMm, xoomepaunus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaJIU3M.
3HaueHre OMOTMYECKUX B3aUMOJACHCTBUU JUIsl CYILIECTBOBAHUS OpPraHW3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEpUCTHUKK nomyisuuu. OCHOBHBIE IOKa3aTEIH
NOMYJSIUMN: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTh, MPUPOCT,
Murpanus. JlnHaMuka YuCcIeHHOCTH MOMYJISIIUN U €€ perysius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, O. ['ekkenp.

Tabmumpl u cxembl: kKapTa «[Ipuponnsie 30ub1 3emun», «Cpeapl odUTaHUA
opranuzmoB», «®Potonepuoanam», «llonmynauun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTU NOMYJISIUU UHDY30pUU-Tyhenbkuy, «llumieBbie nenm».

JlaGopaTopHble U MpakTHYECKHEe PadOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTrueckas pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJISAIMI pa3HBIX BUAOB
pacTeHUu.

Tema 4. CooO1ecTBa 1 IKOJI0rHYeCKHE CUCTEMBI.

CooO1iecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBa,
POCTPAHCTBEHHAs, Tpoduueckas (muienas). Buabl-momuHantsel. CBsizu B
OHMOLIEHO3E.

Okoyornyeckne cuctembl (d9kocucteMsl). [loHaTne 00 »3KocuUcTEME U
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH S3KocucTeMBbI. [IuieBsie nienu u cetu. OCHOBHbBIE
MOKa3aTeIM JKOCHCTEMBI: OnoMacca, MPOAYKIMS. ODKOJIOTHUECKHE MHPAMUIbL:



OPOAYKIIMM, YHUCICHHOCTH, Ouomacchl. CBONCTBA 3KOCHUCTEM: YCTOWYHBOCTb,
camoperyJsanus, pa3sutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI O03EP U PEeK. DKOCUCTEMA XBOMHOTO
WJIM ITUPOKOJIMCTBEHHOTO JIECA.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sIMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢akrop ycToHyumBocTH HKOocHcTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH OHochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKOoe paBHOBECHE W oOOpaTHas CBS3b B
onocdepe.

KpyroBopoThl BelecTB 1 OMOr€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yriepoja,
a30Ta). 30HAJIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['moGanbHbIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyiecTBoBaHM€E MPUPOBI U yestoBeyecTBa. CoxpaHeHne OMopa3Hoo0pasus
KaK OCHOBa YyCTOWYMBOCTU Ouocdepbl. OCHOBa palMOHAIBHOIO YIPAaBICHUS
NPUPOAHBIMU PECYPCAMU U UX HUCMOJb30BaHUE. JloCTHKEHU OMOJIOTHUHM U OXpaHa
PUPOJIBL.

JdemoHncTpauuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuubl u cxemsl: «[lumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenu nutanusy, «IKoJIOTHMYECKas MUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  jeca», «buonenos BomoéMa», «ArponeHo3», «lIpumepHsbie
aHTPOIIOTE€HHbIE BO3/ICUCTBUSA Ha PUPOAY», « BaxkHENIMe NICTOUHHUKY 3arpsi3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeilIass coctapistomas ouochepon,
«®aktoppl  gerpagaumu  nouB»,  «llapHukoBbli  3pdexT»,  «DaKTOpbHI
panroaKTUBHOTO 3arpsisHeHuss Ouocdeps», «OOmas cTpykrypa oOuocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT 3KpaH Ouochepb»,
«KpyroBopoT yriepoaa B 0uocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojelb-anmukanus «TunuuHbsle OMOLIEHO3BI», TepOapuii
«PactutenbHbIe co0bOmecTBay, Koyeknun «buoreHosy, «Bpeaurenu BaxHEHIIIX
CEIIBCKOXO3SUCTBEHHBIX KYIbTYp», FTepOapr U KOJUIEKIINHU PACTEHUHN U )KUBOTHBIX,
MPUHAJIEKAIIUE K PA3HBIM DKOJOTUYECKUM IpyIam oJHoro Buaa, Kpacnas kaura
Poccuiickori  ®denepannn, u300pakeHUs OXpaHSAEMBIX BHJIOB pPACTEHUU W
YKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHMSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS mpenmera «buosorus»
BBIJICJICHBI CIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOIIMMUCS POCCUUCKOM
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbBHOCTH
U CaMOOINPE/ICNICHUI0, HajJu4yhe MOTUBAIIMM K  OOYYEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYLIUMH CUCTEME
OMOJOTUYECKOTO  O0pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3yNbTATBI OCBOEHUS NpeaMeTa «bHOIorus» JOCTUTarTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIMOHHBIMA POCCUINCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
NOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCAM CaMOMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, PAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapLIEMy MOKOJEHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCleIUi0 U
TpagulUUsM MHOTOHAaMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO Tmpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONIuXCsl PyKOBOJCTBOBATHCS
cOpMHUPOBAHHOM BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AESATEILHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPAB M 00513aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESATENHLHOCTH MPU CO3/ITaHUH YUEOHBIX
IPOEKTOB, PEIICHHWH Yy4eOHbIX W TO3HABaTEJIbHBIX 3a7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HWIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMU LIEHHOCTSMU U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX U UCCIEAOBATEIbCKUX 3a/]a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UIACHTUYHOCTH, TATPUOTHU3MA,
YBaXKEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH nepesa PoanHoi, ropaoctu
3a CBOM Kpau, CBOK PonMHy, CBOM fI3bIK M KYJBTYPYy, IPOUIJIOE U HACTOSIIEE
MHOTI'OHalMOHAaJIbHOIO Hapoaa Poceny;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO U MaMSTHUKAM MPUPOIBI,
JNOCTUXEHUIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHUE U
pa3BuUTHE OHOJIOTUM, TMOHUMAHHWS 3HAYEHHs OWOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHUE YMOIMOHATBLHOTO BO3ACHCTBHUSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOLMOHAJIBLHOIO 0JIArONmOIyYns:

MOHUMAaHUE U peaan3alys 3[0pOBOTO 1 6€30macHOro oOpasa JKu3HU (310pOBOE
UTaHue, COOJTIOICHIE TUTUEHNYECKHUX MPABIII M HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATUH W OTAbIXa, peryispHas ¢uznueckas aKTHUBHOCTb), O€pexHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 30pPOBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJEHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam npodhecCHOHATBHOU JeATeITbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa30OBAaHMIO Ha
MPOTSIKEHNUN BCEH KU3HU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKH IeJIeCO00pa3HOe OTHOIICHHE K MTPUPOIE KaK UICTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM Jid
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
peleHus;

CIOCOOHOCTH HCIIOJIb30BATh MPUOOpPETaEMbIE NPU U3yUYE€HUN OMOJIOTUN 3HAHUS
M yMEHUS TPU pEHICHUH  TpoOJiieM, CBSA3aHHBIX C  PaAIMOHAIBHBIM
MPUPOAOIOIb30BaHUEeM  (COONIOZICHME TpaBWJI  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHS B SKOCHCTEMAx, OXpPaHy BHJIOB,
AKOCUCTEM, OHOoChephl);



AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH IPUPOAHOU
cpene, yMEHUE MPOTHO3MPOBATh HEOIArONPUSTHBIE IKOJIOTMYECKUE MOCIEACTBUSA
IPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIIATh UX;

HaJIM4KME PA3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN IEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPBl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuuuK OWONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeICTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIIMU:
oOecrieyeHrnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh PECYpCHble  NPOOJIEMbI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTeW BBIXOJA U3 INI00AIBHBIX YKOJIOTHYECKUX MPOOIEM U
o0OecrieyeHns  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMUYECKMX 3HAaHUUW B LEJAX
HNOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHOM IPaMOTHOCTH OOydYarommxcs, GopMUpyeMoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMs JMJI1 aHalu3a H
OOBSICHEHUS SABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAYyYHBIX (DAaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO ITOIYyYEHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWOJIOTMYECKUE 3HAHUS Ui
pelIeHus MPOo0JIeM B PealIbHBIX KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh ¥  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJIyY€HHIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIC JUIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa H CHCMU(PUKY METOIOB TO3HAHUSA,
UCIIOJIBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJICHHE, MpoIiece,
cucTeMa, Hay4YHbIM (pakT, TMPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
WCCJIeI0BaHNe, HAOIOICHNE, I3MEPEHNUE, SKCTIEPUMEHT U JPYTHX ), YHUBEPCATbHBIC
yueOHble JeHCTBUSl (IMO3HABATENIbHbIE, KOMMYHHKATHBHBIE, PETYJIATHUBHBIE),
obecneunBaroniue GopMUpoBaHue PyHKIIMOHAIBHOW TPAMOTHOCTH M COIMAIbHOM
KOMIETEHIIMU  OOYYarIIMXCs, CIIOCOOHOCTh OOYyYalolmMXCs  HCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIIIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIE
y4eOHBbIE IEMCTBUS B TIO3HABATEIILHOM U COLIMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

Osjaaaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO03HABATeJIbHbIMU
JeCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIMOJIb30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIICHUS
(amaynm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH N ), paCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIAEIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM);

ONpENEATh LU JACSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCITOJIb30BATh OMOJIOTUYECKHUE TIOHSATHS JIsl OOBSICHEHUS (DAKTOB M SBICHUMN
YKABOW MPUPOBI;

CTPOUTH JIOTMYECKUE pPACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTPUBAEMBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MO/IENIbHbBIE CPEICTBA JIJISl PE/ICTABICHUS CYIIECTBEHHbBIX
CBS3€ W OTHOIICHWA B W3Y4aeMbIX OHOJOTHYECKHX OOBEKTAaX, a TaKKe
MPOTUBOPEYMI Pa3HOTO POJa, BBISBICHHBIX B Pa3IWYHBIX HH(POPMAIMOHHBIX
HCTOYHHUKAX;



pa3palaThiBaTh IJIAaH PEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH NIOCIICIACTBUMN ACATENBHOCTH;

KOOPAMHUPOBATH U BHINOJIHATH PA0OTY B YCIOBUSIX PEAJILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMOJICHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE 1eliCTBUA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss NpoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IuYHBIX METOJIOB NO3HAHNUS;

UCIIOJIB30BaTh pA3JIMYHBIE BUIBl JACATENBHOCTH IO TOJYYEHHIO HOBOTO
3HaHWSA, €ro HHTEpHpeTanuu, NpeoOpa3oBaHUID U NPUMEHEHHIO B YUYEOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLMATbHBIX IPOCKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BJIaIeTh HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENILHOM
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBJISATh NPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apPTyYMEHTHI U1 JOKa3aTEIbCTBA CBOMX
YTBEPKJICHUH, 33/1aBaTh [IAPAMETPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBICE B XOJE PCEIICHHs 3aJa4d  pPE3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEPEHOCa CPEJACTB U CHOCOOOB
NENCTBUS B IPOPECCUOHAIBHYIO CPENLY;

yYMEThb MEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
AKU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUIaTh HOBBIC WJEH, NpEylararb OPUTMHAIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOINYCKaIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

3) padora ¢ nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3INYHBIX UCTOYHUKAX HHPOpMALUHU (TEKCTE yueOHOTO
nocoOusi, Hay4YHO-IOMYJISIPHOM juTeparype, OHOJIOTMYECKUX CIIOBapsiX H
CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanm3upoBaTh
UH(POPMALIMIO PA3JIMYHBIX BUJOB U (POPM IMpeCTaBICHUs, KPUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTHh U HEITPOTUBOPEUYUBOCTD;



GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBIE METObl IPU MOUCKE U
otrOope Ouosornyeckoil nHdopManuu, HEOOXOAUMOM U1l BBIOJHEHUS Y4eOHBIX
3a1a4;

npUOOpeTaTh OMBIT MCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHHUS PA3IAYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MpPEACTaBICHUS
ouosiornyeckor nHOOpMaIMK (CXeMbl, rpadUKU, TUaArpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA SA3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckor uHGOpPMaLMEN: NPUMEHATh XUMHYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIBI, (HOpMyIbl, aO0peBHATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HATJISIHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HABaHMS M 3alIUTHl  MH(pOpMAIUH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OByajieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JIeHCTBUSIMMU:

1) oOmenme:

OCYILIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM TUCKYCCHM MO CYIIECTBY O0OCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIBHO BBHITIOJHEHHS MpeiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMI JIPYTUX YYaCTHUKOB
JMasora Wik JTMCKYCCHUHN);

pacno3HaBaTh HeEBepOaJbHbIE CpEJCTBA OOIIECHMS, NOHMMAaTh 3HAYEHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIAJETh Pa3IUYHBIMU CHIOCOOaAMU OOIEHHS] U B3aUMOJCHCTBUS, MOHUMAThH
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOpPpPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAS 1eATeJIbHOCTD:

MOHUMATh M MCMOJB30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYATIbHON
paboThI IPH peIIEHUH OMOJIOTHYECKOUW MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
IPUMEHEHHUS TPYNIOBHIX (POPM B3aUMOJICHCTBUS NIPU PEIIEHUU YU4eOHOH 3a1a4u;

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEN KAXKJOTO YJIEHA KOJUIEKTUBA;

OpUHUMATh 1I€JIM  COBMECTHOM  JIeATE€TbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JINOCTHXKEHHIO: COCTAaBJISITh IUIAH JCWCTBHM,



pacrpenenatb poid ¢ Y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOH paboTHI;

OLICHHMBATh KAYECTBO CBOETO BKJIAA M KaXKIOTO yYaCTHHUKA KOMAH bl B OOLITHI
PE3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOCKTHI, OIEHUBATh HICH C TMO3WIMU HOBHU3HHI,
OpPUTHHAJILHOCTH, TPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.

OgilaieHHe YHHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:

UCIIONIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pEIIeHHS B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTUYECKUX 3HAHUIM IIEJIEBbIE W CMBICIIOBBIC
YCTaHOBKH B CBOWX JCWCTBHSIX U TMOCTYNKaX MO OTHOIIECHHUIO K XKUBOW MPHUPOJIE,
CBOEMY 3[I0POBBIO U 3[JOPOBBIO OKPY KAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO ACSTENbHOCTb, BBISBIATDH
po0JIeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTEIIbHON
NeSITEIIBHOCTH U KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEIIbHO COCTABIISATH IJIaH PEIICHUS MTPOOIEMBI C YIETOM UMEIOIIUXCSI
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEAMIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHHUIA;

JieNaTh OCO3HAHHBIN BHIOOD, apTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW 3PYIUIUU B
pa3HbIX 001acTAX 3HAHWH, MOCTOSHHO TOBBIIIATH CBOH 00pa30BaTEIbHBIA |
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIaJeTh HAaBBIKAMH  TO3HABATEIBHONH  pedliekcMu  KaKk  OCO3HAHUSA
COBEpIIAaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TIPOIECCOB, MX pPE3yJbTaTOB H
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEIICHUS;

yMETh OILIGHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHIDKCHHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHalM3e pPe3yJIbTaToB
JeSITENIbHOCTH;



3) npuHsiTHE ce0s U APYTHUX:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaTOB
NESITEIIbHOCTH;

IpHU3HABaTh CBOE IIPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[Ipenmernbie pe3ynpTaThl ocBoeHusi nporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOHAIOT cnienupuyeckue ais yueoHoro npeamera «buonorus»
HAy4YHbI€ 3HAHUSI, YMEHUS U CIIOCOOBI IEMCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHUI B Pa3iMUYHBIX Y4E€OHBIX CUTYallUsiX, a TaKXKe B PeallbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouojorueid. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTaBICHBI 10 ToAaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXXaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHBl MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIJIAJIE€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
IPAMOTHOCTH YEJIOBEKA ISl PELLICHUS dKU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COACpPKAHME OMOJIOrMYECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpraHu3M, MeTa00JIu3M (0OOMEH BEIIECTB U MPEBPAILCHUE SHEPTHH ),
roMeoctas (CaMmoOperyisiiusi), ypOBHEBas OpraHu3alus SKHBBIX  CHCTEM,
CaMOBOCIPOU3BEAEHUE (PEPOLYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYNBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopud (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHas JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1ieHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyIbTYpHbIX pactenuil H. 1. BaBuiioBa), onpeaensiTh rpaHULIbl KX
IPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

yYMEHUE BJIJIETh METOJIAMH HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOAEHUE U
OMKCAHUE >KUBBIX CHUCTEM, IPOILIECCOB U SIBJICHWH, OpraHu3alys W TPOBEICHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BbIIBHIKEHHUE TUIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX pE3YyJbTaToOB,
UCITOJIb30BAaHHBIX HAYYHBIX IMOHATHNA, TEOPUNA U 3aKOHOB, YMEHUE JEJIaTh BBIBObI
HA OCHOBAHMHM MOJYYEHHBIX PE3YIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB WM MPEBpAIEHUS SHEPTHH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEeMOCHHTe3a, MHUTO03a, Meio3a,
OIUTIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUIAYaJIbHOTO pa3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
NIPOIIECCOB U SIBJICHWM, /IS TPUHATHS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOM
KU3HU C TIeNIplo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKPY>KaIOIIMNX JIFOJCH, COONIIOIEHUs HOPM TPaMOTHOTO TIOBE/ICHHUSI B OKPY KArOIIeH
IPUPOAHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIB30BAHUS JOCTHKEHUN
COBpPEMEHHOW  Owojormu ¥ OMOTEXHOJOTHMH  JJIi  PaAIlMOHAIBHOTO
IPUPOIOTIONH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHEe 3a/Jadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBAaHMUE, CIEIUICHHOE HACJIeIOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHusl HACJIEIOBAHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHE BBITIOJHITH J1a0OpaTOpHBIE M TMPaKTHYECKHEe PaOOTHI, COOII0IATH
IpaBuiia MpU padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETUPOBATh WHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMAIMK, HAyYHO-TTOMYJISIPHbIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HWCCIEAOBaHUNH B OHMOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH,

YMEHUE CO3/laBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCTIOJIb30BaTh TIOHATUHHBIN anmapar OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOSHUSI ydeOHOro mpeamera «buomorus» 6 11
Kjlacce TOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUK O MECTE U POJU OMOJOTUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCHUCKUX H
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIHHOM
TPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS KU3HCHHBIX 3a]1a4;

yYMEHUE PACKPHIBATH COACP)KaHNE OMOIOTMUECKIUX TEPMUHOB U TIOHSTHIA: BUI,
MONYJISIIUsS, TEHO(POH, DBONIONHUS, ABWKYIIUME CHIbl ((PaKTOpPhI) HBOJIOLNH,
IIPUCTIOCOOICHHOCTh OPTaHM3MOB, BHIO00pa30BaHME, JKOJOTHUECKHE (PAKTOPHI,
IKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBHI, pEIYyLEHThl, IeMH MHUTAHUSA,
AKOJIOTHYECKas MMpamMua, OMoreoeHos, onocdepa;



YMEHHE WH3JaraTb OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoapimeBoro cxoxacrea K. M. bapa, depenoBaHusi IJIaBHBIX HANpaBICHUA U
nyTteit spomoruu A. H. CeeprioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONPENEIATh TPAHULBI X TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJAMH HAYYHOTO MO3HAHUA B OMOJIOTUU: HAOMIOICHNUE U
ONMCAaHHUE JKMUBBIX CHCTEM, INPOLECCOB U SIBJICHUM, OpraHM3auus M IPOBEICHUE
OMOJIOIrMYECKOI0 3KCIIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3b!, BBISBICHUE 3aBUCUMOCTH
MEXy HCCIEAYEMBIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJyYEHHBIX pE3YJbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX IOHATHNA, TEOPUNA U 3aKOHOB, YMEHUE JAEJIaTh BBIBObI
Ha OCHOBAaHMM IOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OHOJIOTUYECKUX
OOBEKTOB: BMJOB, NOMYJSALMHA, TMPOIYLEHTOB, KOHCYMEHTOB, PENYLEHTOB,
OMOreoLEHO30B U JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPUCIOCOOIEHHOCTH
OpraHM3MOB, JEWUCTBUSA DSKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MbI, IEepeHoca
BEIIECTB M IIOTOKAa HDHEPIMM B DKOCHCTEMAX, AHTPOIIOIEHHBIX W3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJIyYE€HHBbIE 3HAHUS i1 OOBACHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJICHUM, IJIS NPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KHU3HU C LeJdplo obOecrieyeHus: Oe30IaCHOCTU CBOETO 3A0POBbs U 3/10pPOBbS
OKpY’KaroIIMX JIOAEH, COOJII0IEHNSI HOPM I'PaMOTHOTO IIOBE/ICHUS B OKpYKaroIlen
OPUPOJIHOM cpesie, MOHMMAHUE HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTMH JJIs1 PALMOHAIEHOTO TPUPOOIIOIb30BaHNUS;

YMEHHE PEelaTh 3JIEMEHTapHble OMOJIOTHYECKUE 3aJaud, COCTABIISATH CXEMBI
NEPEHOCa BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LI€TIH UTaHMS);

YMEHHE BBINOJHATH J1a0OpaTOpHBIE M IpakTUYECKHE PAOOTHI, COOIOATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPNPETUPOBATH HHOOPMALIHIO
OMOJIOTHUECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHBbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMy, HayYHO-IIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  IJIOOAJbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ TMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTMUYECKY0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUIHBIN anmapar OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC



Ne ni/n

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMmbl

buosorus xak Hayka

JKuBBIe cCUCTEMBI U HX OopraHu3anunsa

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

}KI/ISHCHCHTGHBHOCTB KIICTKHU

Pa3MHOXeHVE U HHIUBUIYaTbHOE PA3BUTHE
OpTraHUu3MOB

HacnencTtBeHHOCTh M MU3BMEHUHUBOCTD
OpraHU3MOB

Cenexkuust oprann3mMoB. OCHOBBI
OHMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBO 4acoB

Bcero

34

KonTpoJbHble
padoTsI

IIpakTHYeckue
padoThI

0.5

1.5

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bubnunorexa [IOK
https://m.edsoo.ru/7f41¢292

bubnunorexa [IOK
https://m.edsoo.ru/7f41¢292

bubnunorexa [IOK
https://m.edsoo.ru/7f41c292

bubnunorexa [IOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292




11 KITIACC



HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMmbl

Ne ni/n

DBOJIOLMOHHAS OUOIOTUS

BO3HI/IKHOB6HI/I€ nu paBBI/ITI/IC JKHU3HHU Ha
3emite

OpranusMbl 1 OKpyXarouias cpeaa

COOGH.[CCTBa " OKOJOTHYCCKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBO 4acoB

Bcero

34

KonTpoJbHble
padoTsbI

IIpakTHyeckne
padoThI

0.5

2.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f41cc74




