[Tpunoxenue k OOIT COO

MUWHHUCTEPCTBO MPOCBEIEHUA POCCUNCKOW ®EJEPAIIIN
MKOY «CpeaneBacrworanckass COIID»
Kapracokckoro paiiona Tomckoit o0s1acTu

PABOYAS [TPOTPAMMA
(ID 3723766)

yueOHoro npeamera «buoJsiorusi. bazoBbiii ypoBeHb)»

it o0ydarommxcs 10 — 11 xmaccos

Cpennnii Bacrworan 2024



MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoAX0J0B K (OPMHUPOBAHUIO COJIEpPKaHUS Y4eOHOIro TNperMeTa
«buosorusn»  coctaBwiIM: KoHUenTyaineHble mnojoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YyeHus u
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENsIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CpPEIHEro
obmiero oOpazoBanusi B Poccuiickoit ®Denepaindu, a TakKe TOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecriedeHNN
CYIIIECTBOBAHMsI YeJIOBeUeCKOro oodiectBa. COraacHO Ha3BaHHBIM MOJIOKEHUSM,
ornpe/eaeHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosjoruu Ja€T NpeACTaBlICeHHE O UesIX, 00 oOuei
cTpateruu OOy4YeHHUs, BOCHUTAHMS M PAa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sA3aTeIbHOE MPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeaeieHue IO pasfenaM H  TeMaMm,
PEKOMEHIyeMYIO TOCJeI0BaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEILHOTO
mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH 00YyJarOIITIXCS.

B nporpamme mo OuonorMM Tak)Ke YYMTHIBAIOTCS TpeOOBaHWMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHOU
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
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  ILEHHOCTHBIX
OPUEHTAINIA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXKAIOIIeH MPUPOIHON Cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTYYCHHBIX 3HAHUW B TMTOBCEIHEBHOMN JKM3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMI 4Yel0OBEeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYXKalollled NpUPOAHOW cCpeiae, aHalu3a
BIIUSTHUAS XO3SUCTBEHHOW ACSATENBHOCTH YEJIOBEKAa HAa COCTOSIHHE TMPUPOIHBIX WU
WCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHOW HANIPABICHHOCTH
yuyeOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCThIO oOecreueHus



YCIOBUH JJIsl pEIICHUs] OJTHOM M3 aKTyaJIbHBIX 3aJ]]a4 IIKOJILHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (OpMHUPOBaHHE y  OOyYaromMXcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHHE y OOYYAIOUIMXCS TMPEACTABICHUIN O
HAyYHOM KapTHUHE MHUpa, pacIIupsieT U 00O0OIIaeT 3HAaHUS O KHBOW Hpupoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMUd W SBOJIOLUH, CO3MAET
yCIOBHA  JJIS:  TO3HAHUS  3aKOHOB  JKMBOW  TIpUpOAbI,  (HOpMUPOBaHUS
(YHKIMOHANBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOI'0 MBILIUICHHUS, IICHHOCTHOT'O OTHOILICHUS K JKUBOM MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe IS PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CpeaHero  oOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBacT yciaoBus i (GOPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIIOCOOCTBYET HMHTErpallid OMOJOTHMYECKUX 3HAHHUH C
NPEACTaBICHUAMU U3 IPYTUX YU4EeOHBIX NPEAMETOB, B YACTHOCTH, (U3NKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYECHHHM y4eOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONPENEICHHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJACpKaHUs, MPEACTABIEHHOTO B MporpamMme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buomorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOrO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalolUecs: MOJKHbI OCBOMTH 3HAHMSI W YMEHUS, 3HAUUMBbIE MJif
dbopmupoBanus 0OOIIEH KyJIbTypbhl, ONPENCISIONNE aJCKBATHOE IIOBEJCHUE
4eJIOBeKa B OKpY’KaIolIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW nestenbHocTH. Ocoboe MecTo B STOW CHUCTeMEe 3HaHUii
3aHUMAIOT 3JIEMEHTHI COACPKAHMS, KOTOPbIE CIYX,aT OCHOBOM 111 (pOPMUPOBAHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJOTNYECKOro 00pa3oBaHMUsl.

CTpyKTypHpOBaHHE COAEpXKaHHUS Y4eOHOro MaTepuana B IPOrpamMMme II0
OMOJIOTHH OCYIIECTBICHO C YY€TOM MPUOPUTETHOTO 3HAUYCHHMS 3HAHUM 00
OTIIUYUTETHHBIX OCOOEHHOCTAX KUBOHM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOUINE coaepKaTeabHble TuHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHusA», «KneTka kak Ouonoruyeckas cucreMan, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpas3ne OpPraHuYecKOro MHUpay,
«IBOJIOLIUSA KUBOU MPUPOABIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Llenp u3yuenuss ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4yaloIUMUCSH 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAJIbHOU
OpraHM3alMM >KMBBIX CHCTEM pa3HOIO paHra U MNpUOOpEeTeHHuEe yMEHUH
UCIIONIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOLICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

Joctrmxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosiorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOIINX 3a4au:

OCBOEHHE OOYyYarOIUMHUCS CUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPaBUiIaX, CIyXKallluX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHUPA, O
METOJaX HAay4YHOI'O MO3HAaHMs, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHM3aliH, BBLAAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIEIOBAHUSX B OMOJIOTHH;

dopMupoBaHue y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B MpoOLIeCCE€ aHalIW3a JAHHBIX O MYyTSIX Pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISA0B, UAEH U MOAXOJOB K M3YUYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHsI OpraHU3aluy;

CTaHOBJIEHHE Yy oOyvarommxcs oOmeld KyiabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa KUBOM MpPHUPOAbI HAa OCHOBAHWMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpHU
U3y4E€HUU OMOJIOTHH;

(¢opMupoBaHHEe Yy OOYYAIOIIMXCS YMEHMH WIUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTHMUECKUX 3HAHUM B MPAKTHUYECKON NEATEIHbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM YKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIOICHNS STUYECKUX
HOPM IpU MPOBEICHUHN OMOJIOTMYECKUX HCCIEA0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Jis TOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KYIbTYPHI, 4151 (GOPMUPOBAHMS HAYYHOTO MHUPOBO33PEHHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCETHEBHOM KU3HU IS
OLIEHKH TOCJIEICTBUN CBOEH AESTEILHOCTH 10 OTHOLICHUIO K OKpYKarollIen cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(QUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oomero oOpazoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
COCTaB MPEeIMETHOMN 0051acTH «ECTEeCTBEHHO-HAYUHBIE TIPEAMETBD».



Jlst m3ydenust 6noaoruy Ha 6a30BOM YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
otBoauTcs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



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 Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KAapTUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOACHIE, 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
YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.



®epmentsl — Owuonormdyeckue Karanmusatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHnTsl. BuTamuHsbl.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl  (caxaposa, JaKTO3a) W TMoJiMcaxapuibl (Kpaxmall, TJIUKOIeH,
HeJuT0103a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununer:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTJIE€BOOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

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

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHS M KU3HEHHOTO LHKJIa BUPYCOB.
bakrepunodarn. bome3nm pacTeHmid, >KMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.
OOpaTHast ~ TpaHCKpWILHMS, peBepraza W  wuHTerpasa. llpodunaktuka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUMN

[{uronorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBHUS
uzel u (akToB B HAYYHOM MO3HAHUU. MeToIbl H3yUeHUS KIETKH.

Knerka kak 1enoctHas >kuBasg cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapyxHas MeMOpana, Monekynbl JJHK kak renermueckuii ammapar,
cUcCTeMa CMHTEe3a OenKa.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHs MpokKapuoTHueckor kieTku. Kierounas crtenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJHWYUSA PACTUTEIBHOM, >KUBOTHOU H
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
¢bynkun. [Inazmatuueckas memOpana, e€ cBoiictBa u ¢pynkiuu. L{uromnasma u eé
opranounbl. OmHoMeMOpaHHbie opraHouabl kiaeTku: OIIC, ammapar I'onbmxw,
an30combl. [loyaBTOHOMHBIE OpraHOWIbl KJIETKW: MHUTOXOHIPHUH, IUIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUH W TIacTua. Bunbl mactun. HememOpanHbie
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKU. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J04Ka,
KapHOoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KJIETKE.

JdemoHcTpanuu:



[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Jlx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEKHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoguyeckas TabnauIla XUMUYECKUX 3JIEMEHTOBY,
«CtpoeHne MOJIEKYIbl BOAbY, «bruocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekybl
AT®y», «CTpoeHrE PyKapUOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTEIbHOM KIETKH», «CTpOeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue spa KIETKn», « Y IeBOAb», «JIMnuas».

ObopynoBaHue: CBETOBOW MHKPOCKOMN, OOOpyAOBaHHME Jsi TPOBEACHUS
HAOMIOIeHUI, W3MEpEeHuil, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaIMTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMUIa3bl WK KaTalla3bl)y.

Jlabopatopuas pabotra Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BellecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIJIaCTUYECKUIT OOMEH) U
JUCCUMUJISIUS (PHEPreTUUecKruii OOMeH) — JIB€ CTOPOHBI €JIMHOr0 IIpoliecca
MeTabomm3ma. Pojib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(DHBIN U rerepoTpodHbiii. Pois dhepMeHTOB
B 0OMEHEe BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemHOBass (a3pl  (orocunHTeza. Peakuun
doTtocunTe3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emsie. BiausiHue ycnoBmii cpenbl Ha (DOTOCHHTE3 U CTIOCOOBI MOBBIIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIoNIe OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
KU3HU Ha 3emIe.

DHepreTrueckuii oOMeH B KJeTke. PacieryieHune BemecTB, BBIICICHUE U
aKKyMYJMpPOBaHHE DHEPrud B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KucinopoaHoe OKHCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxucIUTENBHOE dhochopunupoBanue. D¢ (HEeKTUBHOCTH
HEPreTUYECKOro OOMeHa.

Peakiun wmarpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanus renetndeckod wHbOpManuu B KieTKe. ['€HETHYECKUW KOJ M €ro



cBoiictBa. Tpauckpunius — matpuunslii cuate3 PHK. Tpancasius — 6uocunTes
Oenka. Otambl TpaHchsanuu. KoawpoBaHue aMuHOKHUCIOT. Ponbs pubocoM B
OouocuHTe3e Oenka.

JdemoHcTpanuu:

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

Tabmuubr u cxembl: «Tunbel nuTanus, «Mertabomuzmy, «MUTOXOHAPUSY,
«JHepreTuueckuil oOMen», «Xnoportact», «Porocunresy, «Ctpoenune JJHK»,
«CTtpoeHre U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIM/]a,
oaktepuodaray, «Permmukarus JJTHK».

ObopynoBanue: monenu-anmuukanuu «Yasoenune JJHK u Tpanckpunimsy»,
«buocunTes 6enkay, «CTpoeHHE KIETKN», MOJeib cTpykTyphl JTHK.

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 PAa3MHOKEHUS W  HWHJIWBUIYAJbHOTO  pPa3BUTHUSA
OpraHu3MOB.

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

[Iporpammupyemasi rTuGesb KJIETKA — arlonTo3.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOISIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKHUHA CMBICT H
3HaYCHHUE MeNo3a.

["ameTorenes — mporecc 0Opa30BaHUS TOJOBBIX KJIETOK y IKUBOTHBIX.
[TomoBeie kene3bl: CeMEHHMKH U SUIHUKA. OOpa3oBaHME W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SUIEKIeTKa) — CHepMaTOreHe3 M OBOICHE3.
OcoOEHHOCTH CTpPOEHMS SWIIEKIETOK U crepMaro3ouaoB. OIUio0TBOpEHUE.
[TapTeHnorenes.

JdemoHncTpauuu:

Tabmuubr u cxembl: «CTpoeHHE TMOJOBBIX KIETOK», «Murtos», «Menosy,
«["ameToreHnes3 y MIEKOMUTAIOUX U YEJI0BEKa», « OCHOBHBIE CTAIUU OHTOI€HE3AY,
«/lenenue xnetku Oaktepuit», «CTpoeHue XpomMocoMbl», «KIeTOUHBIM LUK,
«Permukanusa JTHK».

O6opynoBanue: MHKPOCKOTI, MHKPOITpEnapaThl «CrniepMaTo30u,ibl
MJICKOTIMTAIOWIETO», «SIMIEKIeTKa MIIEKONUTAIOIIETO», MArHUTHAasT MOJEIb-
anmuukarus «Jlenenue kietku», monenb JJHK, moaens metada3noit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:



Jlabopatopuas pabora Ne 3. «HaOmromenwe MmTO3a B KIIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MHKpOIIpErapaTax.

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOeHHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIperapaTaxp.

11 KIIACC

Tema 1. PasMHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecnosoro
Pa3MHOXKEHUA: [JICJICHHE HAABOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. McKkyccTBeHHOE KIIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJICKLUU.

[TosoBo€e pa3zMHOKEHHE, €r0 OTIUYHS OT OECIIOJIOTO.

JdemoHcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHME Yy IBETKOBBIX pacTeHun», «BereratuBHOE pa3sMHOXKEHHE
pacreHuii», «lIpsMoe 1 HenpsmMoe pa3BUTHUEY.

O6opynoBanue: MUKpOcKoM, «KaprokiHe3 B KIeTKaxX KOpelKa JyKay,

Tema 2. HacsieACTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

WunuBuayanbHoe  pa3BuTHe  (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Jtanbl SMOPUOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe pa3zButhe. TUIIBI
NOCTAIMOPHOHANBHOTO PAa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YpOJICTBA.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaIUU PA3BUTHS.

[Ipenmer u 3aaun reHetuku. Mctopus pa3Butus reHeTUku. Pones nuronoruu
U AMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKH. BKiaa poccuilckux M 3apyOeiHBbIX
YY4EHBIX B pa3BUTUE TEHETHKU. MeToapl TeHETUKH (TrMOpUI0IOTHYECKUi,
LIUTOT€HETUYECKH, MOJEKYJSIPHO-TeHEeTUUECKHi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. [ 'eHeTHYeCcKass CHMBOJIMKA, UCIIOIb3yEeMas B CXeMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTU HAcCJeI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE . MeHnaenem.
MoHorubpugHoe CKpelMBaHue. 3aKOH €AMHO0Opa3usi THOPUIIOB IEPBOIO
nokosienus. IlpaBwio AOMHHMpOBaHMs. 3aKOH pAaCUICIUIEHHS MPU3HAKOB.
['unote3a yncroTel ramet. [1oIHOE M HEMOITHOE NOMUHUPOBAHKE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HAaclieJOBaHUs
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmuzupyouee ckpeupanue. Menoap30BaHne aHANU3UPYIOLIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHHUSI TEHOTHIA OCOOM.



CueruienHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLETUIEHHOMY HAcJE€AOBaHUIO I'eHOB. HapyleHne cuernieHus TeHOB B pe3ybTare
KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOPUSI HACIEACTBEHHOCTU. | eHeTHUECKNEe KapThI.

['enetrka mosa. XpoMOCOMHOE OMNpeAeeHUE Mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['OoMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBECHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIU(DUKAIIMOHHONW U3MEHYMBOCTU. BapualniioHHbIN psl M BapyuallMOHHAsT KPUBasl.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHbIE M KAYECTBEHHBIC IPU3HAKA U UX
HOpMa peakimu. CBOMCTBA MOIU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencTtBenHas, WM TE€HOTHIIMYECKas, W3MEHUYHMBOCTH. KoMOmHATHBHAs
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTannoHHasi n3MeHYMBOCTh. Knaccudukanys MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluii. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HacieAcTBeHHOUM n3menunBocty H. . BaBuiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPENEIEHNE FCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUsS 4YeOBEKa: TI'€HHBIE OOJIC3HH,
00JIe3HU C HACJIEJCTBEHHOM MPEeapacloiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUINBI
3JI0pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPOPUITAKTUKHA U JICUCHUS TCHETHYECKHIX
Oosie3Hel. MeauKo-reHeTHYeCKOoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B TIPEJOTBPAICHUH 1 JICYCHUN TeHETUYECKUX 3a00JIeBaHUM YeloBeKa.

JdemoHncTpauuu:

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

Tabmuiet © cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHUE M €ro
IUTOTCHETUYECKass OCHOBa», «3aKOH PACHICIUICHUSI U €ro LMUTOTeHETUYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3»,
«B3auMOoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeTnueckue KapThl PACTECHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HACJIEJIOBaHUS,
CLUEIUIEHHOro ¢ mnosiom», «Kapuotumbl YeloBeKa M KUBOTHBIX», «Bumisl



U3MEHYUBOCTHY», «MoaudukalnoHHas W3MEHYUBOCTH», «HacnemoBanume pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

ObopynoBaHue: MoOJEIH-aMUIMKAIMN  «MOHOTHOPUIHOE CKpPEIIUBAHUE,
«HenonHoe nmoMuHHMpoBaHUEe», «JurnOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIl W MHKporpenapaT «/lpozodpuna» (Hopma, MyTauuu
(dhOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moceBHO.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «3ydenue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 2. «M3yueHne MoaupUKaIMOHHOW WU3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlaGopatopHas padora Ne 3. «Ananu3 MyTanuil y Ipo30(uibl Ha TOTOBBIX
MHUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 1. «CocTaBieHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 3. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOUECC. 3apOKICHHUE CEJCKIUH U JIOMECTUKAIIMS.
Yuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOIroo0Opasus
KYJbTYPHBIX pacTeHuM. LIEHTphl MPOUCXOKAECHUS NOMAIIHUX KUBOTHBIX. CoOpT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii M MHAUBUIYaJbHBIA OTOOPHI B
CENIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otnanénnass rtubpunmszauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
IIOJIyYEHHE NOJMIUIOUIOB. JIOCTMI)KEHMSI CEJIeKUMU pACTEHUM, JKUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHoNOrMs Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHKEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiietounbsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiloHnpoBaHue BBICOKOIIPONYKTHUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMueckue WM dthueckue  npobiembl. MO —  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHOB.

Tabnuiel 1 cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOTro00pasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuiy, «OtnanéaHas rudpunuzamus», «Padboter akanemuka M. ®@. MBanosay,



«omumnounus», «OO0BeKThl OuoTexHomorun», «Kierounele KynbTypbl U
KJIOHUpOBaHHE», « KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOAO0B U KOPHETIOOB TUKHUX (POPM U KYJIbTYpPHBIX
COpTOB pacTeHuit, repoapuil «CenbCKOX035UCTBEHHBIE PACTEHUSY.

Tema 4. JBoIOMOHHAST OHOJIOTHS.

[IpeanocbulkM BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIOLMOHHAS
Teopust U €€ MecTo B OMONOTUU. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBugerenscTBa 3BOJOIMU. [laneoHTONIOrMYECKHE: TMOCIEIOBATEIBHOCTD
NOSIBJICHUST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyne payH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AHAJIOTUYHbIC,
pYAUMEHTApHBIE OpraHbl, aTaBU3MbIL. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpTaHU3MOB.

OomonnoHHass Teopus Y. [apBuna. IlpeanochUlKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOXEHHUE IMPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeaeiaEHHass W3MEHYUBOCTD,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Bosoruu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [lonmynsuusa kak eIMHUIA BUIA U 3BOJIFOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMKU BUAOB B Mpupoje. MyTallMOHHBIN
mpoiecc U KOMOWHATUBHAST W3MEHYUBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeid
reHoB. M3osis1ust 1 MUTpanus.

EcrectBenHbIii 0TOOp — HampaBisomui  (HakTop 3BoIOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTaT 3Bomronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBosonsi. DPopMbl  ABONIONMU:  (pusieTHYEeCcKas, JMBEpreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOIONUH.

[TpoucxoxneHne OT HeCNeUHAIM3UPOBAHHBIX NpenkoB. lIporpeccupyromas
criennanu3anvs. AganTuBHAs paavanus.

JdemoHcTpanuu:

[Toptpetsl: K. Jlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.



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 «OCHOBHBIE HAMpaBICHHs 3BOJIIOLHMU», 00bEMHAs MOJENb
«CTpO€HrE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmmkanus «llepekpécr
XpoOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pas3Burtue
JSATYIIKK», MUKporpenapat «/[pozoduna» (Hopma, Mmyrauuu (HOpMbl KPbUIbEB U
OKpacKH TeJja).

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 4. «CpaBHeHHE BUIOB MO MOP(HOIOTrHYECKOMY
KPUTEPHUIO».

JlabopaTtopuas paborta Ne 5. «Onucanve mpuUCTIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 5. Oprann3Mbl 4 OKpPY:KaIIaa cpeaa.

DKoJOorus KaK Hayka. 3aJjayd U pa3aeibl SKOJOTHH. MeTobl SKOJOTHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAS,
BHYTPUOPTraHU3MEHHASI.

Oxonoruueckue (akropel. Kiaccudukanus skxonorudeckux (HakTOpOB:
abuoTHueckre, OMOTHYECKHE M aHTPOIOTeHHbIe. JIefiCTBHE SKOJOTHYECKHX
(haKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (HakTOphl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DoTONEpUOAN3M.
[Ipucnocobnenuss OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buosiornueckue puTMal.

buotnueckue (bakTopsI. Buner  OMOTHMYECKMX — B3aUMOJICHCTBUIL:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepamus,
MyTyajJu3M, KOMMEHCAJIU3M (KBAapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAJIMU3M,
HeUTpanu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEUCTBUM I CYIIECTBOBaHUSA
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapPaKTePUCTUKU momyssiiud. (OCHOBHBIE TIMOKa3aTeH
MOMYJISIIANA: YHUCJICHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTH, TMPHUPOCT,
Murpanwus. J[mHaMuKa 9uCIEHHOCTH TMOIYJISIITUN U €€ PeryJsIius.

JdemoHcTpanuu:

[ToptpeTtsi: A. I'ymbonbar, K. @. Pynbe, D. I'ekkensb.

Tabmubr u cxemsl: kapta «[Ipupogusie 30HBI 3emany, «Cpeasl oOUTaHUS
opranusmoBy», «®Dotonepuoamsmy», «llomymsamum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJISIUU UHDY30pUU-Tyhenbkuy, «llumieBslie nenm».

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:

JlaGopatopnas pabota Ne 6. «Mopdonoruueckue 0COOCHHOCTH PACTCHUI U3
pa3HBIX MECT OOUTAHUS.

[TpakTrueckas pabora Ne 2. «Iloacuér MIOTHOCTU MOMYJISAIMI pa3HBIX BUAOB
pacTEeHU.

Tema 6. Coo01ecTBa M DKOJOrH4eCcKHe CHCTEMBI.

Coo0miecTBO opranu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momuHantel. CBsizu B
OHMOLIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHsatne o006 »3KocuctemMe u
ouoreornieHoze. @DYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: TPOYILIEHTHI,
KOHCYMEHTBI, PEAYyIeHThl. KpyroBopoT BEMIECTB M MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muieBble) YPOBHU OKOCHUCTEMBI. [luWimeBble Iemu U CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHUCTEMbI: Oumomacca, MPOAYKIHUA. DKOJIOTHYECKUE
nupamMuibl: MPOAYKUUH, YHUCJIEHHOCTH, OuomMaccel. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuThe. CyKIeccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCHCTEMa XBOMHOTO
WJIM TIIAPOKOJIMCTBEHHOTO JIeca.

AHTpONOrE€HHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akrop ycroHunmBocTH HKOocHcTeM. CoxpaHeHHe
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, cocTaB M CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodeHHOCTH Ouochepbl Kak
rJ100aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoThI BemecTB 1 OMOTEOXMMHUYECKHE ITUKIIBI DJIEMEHTOB (yTieposa,
a30Ta). 30HAJIbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHbIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TIPOOIEMBI.



CocyiecTBoBaHHE IIPUPOIBI 51 YEJI0BEYECTBA. CoxpaneHue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
YIOPABJICHHUS MPUPOJHBIMU pPECypcaMHM M MX HCHOIb30BaHUE. JloCcTHKeHUs
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «llumesbie nenun», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBa», «llenu nuranusy, «IKoJOrHMUECKas MUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jjeca», «buomeHo3d Bogoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxkHenmme HMCTOYHMKHU
3arpsi3HEHHsI BO3/lyXa W IPYHTOBBIX BoA», «[louBa — BakHEMIIasl cOCTaBISAOIIAS
ouochepr», «DakTophl Aerpaganuu mnousy, «llapHukoBelil a3 dexr», «DakTopbl
paaroaKTUBHOTO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT 3KpaH Ouochepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoae».

ObopynoBanue: Mojenb-anuInKanus «TunuuHeie OHOLEHO3bI», Tepbapuit
«PacTtutenbHble co00IIECTBAY, KOJIEKIMH «buonieHo3y, «Bpeaurenu BaxHEHIIMX
CEIIbCKOXO3SIUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu W KOJUIGKIMU PACTEHUH U
YKUBOTHBIX, MPUHAJICKAIME K Pa3HbIM 3KOJOTMYECKHM TpynnaM OJHOro BHUAA,
Kpacnasa knura Poccuiickoii ®enepanuu, H300paK€HUs OXPAHAEMBIX BHJIOB
pacTEeHH U )KUBOTHBIX.

Tema 7. Bo3HUKHOBEeHMEe U Pa3BUTHE *KU3HU HA 3emuie.

JloHaydHble TPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TUNOTE3bl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMus. XHUMHUYECKas
3BOJIOLIMA. AOWMOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKONU IBOMIOLNK. HavanpHbIe 3Tanbl
ouosorndeckor sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKIETKU. I[lepBble KIETKM M HMX 3BOJIOLU.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm W nepuoaam. Kartapxeil. Apxeickas u
npoTepo3oiickas dphl. Ilanmeosoiickas 3pa u €€ nepuoabl: KEeMOPHUICKHM,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Meso301icKas 3pa ¥ €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOMU.

KaliHo3oMickas »3pa W €€ mnepuoAbl: NaJICOT€HOBBIA, HEOrCHOBBIM,
aHTPOIIOTEHOBBIN.

XapakTepucTuKa KJIMMaTa U TeO0JOTHYECKUX IMpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [TosiBIIEHUE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



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

DBOJIOLHNA YeJIOBEKAa. AHTPONOJIOTHs Kak HayKka. PazButue npeacraBieHui o
MIPOUCXOKJICHUHM 4YelnoBeka. Meronbsl u3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

HBwxkymme  cuwibl  (paktopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuiecTBeHHbI 00pa3  JKU3HH,
W3TOTOBJICHUE OPYIHM TPYAa, MBIIIUICHUE, PEYb.

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

UYenoseueckne pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOUJIHASA
(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: «Bo3nukHOBeHHne 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), TEOXpoHOJOTHYecKass Tabmura, KoJuleKuus «Dopmer
COXPaHHOCTH MCKOIA€MbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U MpakTHYECKHEe PadOThI:

[Tpaktrueckas pabota Ne 3. «M3yueHne UCKOmMaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJIJIEKIIUSX).



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 O0YYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbBHOCTH
U CaMOOINPE/ICNICHUI0, HajJu4yhe MOTUBAIIMM K  OOYYEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTHh OOYYalOIIUXCSl 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
TPAJUIIMOHHBIMA POCCUICKUMU 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 IPABOMOPSAKY, YEJIIOBEKY TPYJla U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCleIUi0 U
TpagulUUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, npupoae H
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONUXCsl 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 KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaKECHUE
3aKOHA ¥ PaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENIbHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBbIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEN C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTAMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
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(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOay, YyBCTBA OTBETCTBEHHOCTH IEPE]
PonuHou, ropmpoct 3a CBOM Kpai, CBOXO PoauHy, CBOM S3bIK W KYJIbTYpY,
MPONIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEIUI0 U MaMSTHUKAM MPUPO/IBI,
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 OTHOILICHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO 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
IMOIUOHAJIBHOTO $J1ArONOTyYHUs:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBOe  mHUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHWJI U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

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 CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

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

TOTOBHOCTh W CHOCOOHOCTH K 0Opa3oBaHUI0 M C€aMOOOpa30BaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKU II€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

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

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU M3YUYEHUH OHOJIOTUHU
3HAHUS M YMEHUS TpPU pEUICHUH TpoOJeM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOAOIOIb30BaHUEeM  (COONIOZICHME TpaBWJI  TOBEACHUS B MPUPOJE,
HAIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOoChephl);



AKTUBHOE HENPUATUE JECUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONpHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4KUE PA3BUTOIO DKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKOM KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IIPAKTUYECKOMN NESATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUSI, 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 3HAYUMOCTU OWOJIOTMU AJIi COBPEMEHHOW IMBHIM3ALINU:
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

MertanpeaMeTHble pe3ybTaThl OCBOCHMs ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaIOIINXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHaAyYHbIe MOHSITUS, OTPaXKAIOIINEe
[EJIOCTHOCTh HAyYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, Mpoliece,
cucTeMa, Hay4dHbId (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHUE,  HAONIOJCHHWE, U3MEpPEHHe, OKCIEPUMEHT U  JAPYTux),
yYHUBEpCaJbHblE Yy4YeOHblE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTH
o0yJarmuxcs UCTIOJB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W YHUBEpPCalbHbIC Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJILHON U COLUAIIBHOW MTPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPaMMbl CpEHEro OOIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

OsJanenue YHHMBEpPCAJIbHBIMHA Y4eOHbIMU NMo3HABATEJbLHBIMH
JeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH M), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIAEIATHh UX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpEeNeNITh IEJIU JCATEeIbHOCTH, 3ajiaBasi HapaMeTpbl W KPUTEPUU UX
JTIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MOCTABJICHHBIMU LIEISIMU;

WCITOJIb30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBICHUUN
JKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE PACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MOJIEIbHBIC CpencTBa JUTSE MpEeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIAaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE 1eliCTBUSA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABl JEATEIBHOCTH IO TMOIYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30BaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHIATUSAMHU ¥ METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JeSITEIbHOCTH U KU3HEHHBIX CUTYaIIHUIX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWThb apryMEHThI JJs JOKa3aTeJIbCTBA
CBOUX YTBEPXJCHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MNEpEeHOoca CPEACTB U CHOCOOOB
JENUCTBUS B MPO(HECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO U MPAKTHYECKYIO OOJIACTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE MU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



nH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aNPOCHI U MPUMEHSATh PA3IMYHBIC METONBI MPU MOUCKE U
oTbope Oumosiornyeckor MHPopMaru, He0OXOAMMOMN /JIsI BBIMOJHEHUS Y4EOHBIX
3amady;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpPMY  TIPEICTABICHUS
ouosiornyeckor uHpopmaiuu (CxeMbl, Tpa@uKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKU
H Apyroe);

UCIIONB30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcCTBa mpu paboTe ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hOpMYIbI, aO0peBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMaIuwy,
UHPOPMAITMOHHOK 0€30MaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMHU A€l CTBUSIMH:

1) o61enme:

OCYIIECTBISITh KOMMYHUKAIIMHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMO TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHTEIHHO BBITIONHEHHUS TIpeiaracMoiu
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIOCOOAMU OOIINCHHSI M B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJIeH, MPOSIBIISITh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HMCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBHUS NIPU PEIICHUU YI4eOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBH,
pacmpenenarth poid ¢ Y4E€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKA KOMAaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/yiarartb HOBBIE IIPOEKTHI, OLEHUBATH HJIEH C TO3MLUHWA HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh HHUITUATUBHBIM.

OBJageHne YHUBEPCANbHBIMH PeryJssTUBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS MOpoOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax [0 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO NIESTEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pPEIICHHs MpoOJeMbl C  y4&ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBAaTh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO M TPOSBICHUIO IIMPOKON HPYyIuLUU B
pasHBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJAaJ€Th  HABBIKAMH  [IO3HABATEIbHONW  peQIeKCHM Kak  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCIMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELICHUS 10 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHalIHU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO IPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYIOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTrHble pe3yabTaThl OocBoeHusi nporpaMMmel COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuyueckue s yaeoHoro npeamera «buomorns
HAy4YHbIC 3HAHUA, YMEHUSA U CHOCOOBI IEWCTBUN MO OCBOCHUIO, HHTEPIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHHIO 3HAHUI B Pa3iMuYHBbIX y4E€OHBIX CUTYyallUsX, @ TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yapTaThl IPEICTaBICHbI IO TOAaM 00yUYEHHUS.

[IpenMeTHbie pe3yabTaThl OCBOEHUSI yueOHOro mpenmeta «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIAJ€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAJIHHON
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpPKAHME OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIA:
KU3Hb, KJIETKA, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB U NpEeBpalleHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsilts), YPOBHEBAsE OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJbHasg JIOTMa MOJIEKYJsIpHON Ouosorun), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHULbI
UX PUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOJaMH HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOMIOICHNUE U
OMHCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJCHHI, OpraHMU3alys U MPOBEIACHHE
OMOJIOTMYECKOTO  HDKCIIEPUMEHTa,  BBIIBI)KEHHWE  THIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMM, OOBSCHEHUE IOJYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U IIPEBPALLEHUS 3HEPIUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUIAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWMM, JJI NPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJIpl0 oOecreyeHus Oe30MIacCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKpY>KaIOIIMX JIOACH, COOJII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS! B OKPY KaroIen
OPUPOJIHOM cpese, MOHMMAHUE HEOOXOIMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui  pPalUOHAJIbHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOII0IAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMUYECKOTO  COJAEpIKAHMS, BKJIIOYAIOIIYIO0 IICEBJOHAYYHbIE 3HAHHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MacCOBOW MH(pOpPMALIMU, HAYYHO-IIOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJOTHH,
MeAMLMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenMeTtHbie pe3yabTaThl OCBOEHUSI yueOHoro mpeameta «buomorus» ¢ 11
KJlacce I0JKHBI OTPaXaTh:

YMEHHME pellaThb »JJIEMEHTAPHbIE TE€HETUYECKHE 3aJadyd Ha MOHO- M
OUTUOPUIHOE CKpEIIMBAHME, CILEMJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs AJIsl MpeicKa3aHUsl HACJIEIOBAHHS MPU3HAKOB Y
OpTraHHU3MOB;

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHHUSA ECTECTBEHHbIX HAyK, B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIA/J€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIOMYJIALNSA, T€HO(OHA, 3BOIIOLMS, ABWKYILIHE CUIIbI ((PaKTOPBI) HBOJIIOLINH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, JKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LEeNU MUTAHUSA,
AKOJIOTHYECKas MpamMua, OMoreoneHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactBa K. M. Bbapa, uepemoBaHusi TTaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPENeNSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMHCAaHNE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHIA, OpPraHM3AIMs W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBJICHHE
3aBHCHUMOCTH MEXAY HCCIEyEMbIMU BEIUYMHAMH, OOBSICHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKA CTPOCHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, TNOMYJSALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYLECHTOB,
OMOTeoIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH
OpPTaHW3MOB, JICWCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIYYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB U SIBJICHHM, /ISl TIPUHSATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOMN
KU3HU C TIeNIplo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpY>KaIOIIMX JIOACH, COOJII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
OPUPOJIHON cpese, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIIBEHOTO TIPHUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJEMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepPEeHOCa BEIIECTB U SIHEPTUU B IKOCHUCTEMAaX (LIeTU MUTAHUS);

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOII0IATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HWHTEPNPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEPIKaHMS, BKJIIOYAMOIIYIO IICEBIOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MacCOBOW MH(pOpPMALIMU, HAYYHO-IOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJI0OajdbHBIE  SKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Ha C)
HMEHOBAaHUE Pa3/1e/ioB K oqi4ecTBo JIeKTpPOHHBbIE (L1 poBbIE)
n/n U TeM NPOrPamMMbl oOpa3oBaTe/ibHbIE pecypchbl
4acoB
1 buoinorus kak Hayka 3 bubmorexa [TOK
YK https://m.edsoo.ru/7f41¢292
) ’KuBbIC CHCTEMEI U BX ) Bbubnuoreka [IOK
OpraHHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB 1 17 bubmuorexa [JOK
CTPOCHUE KIIETKH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKu3HEACATENLHOCTS KICTKH ? https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
5 P
C3CPBHOC BpEMA 3 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME




11 KJTACC

N HauMeHoBaHue KoaunuecTBO yacoB
n/-n pa3aesioB U TeM JyeKTpOoHHbIE (LM poBbIE)
NMPOrpaMMblI o0pa3oBaTeJibHbIE PeCypChl
PasmHOXeHUE B
1 WHJIUBUYyAIbHOE 3 bubmmorexa LOK
https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTaHW3MOB.
, | D
https://m.edsoo.ru/7{41cc74
OpPTaHHU3MOB
; CeNeKIus OpraHu3MOB. ; E‘:@I.HOTGM HOK
OCHOBBI BHOTEXHOTOTHIL ps://m.edsoo.ru/7f41cc74
4 DBOJIONMOHHAS ONOJIOT U 8 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
5 OpranusmMsl 1 6 bubmmoreka [JOK
OKpYy’Karoas cpeza https://m.edsoo.ru/7f41cc74
6 Coo0mrecTBa 1 ) bu6mmoreka [IOK
9KOJIOTHYECKUE CUCTEMBI. https://m.edsoo.ru/7f41cc74
7 BosnukHoBeHHE U 4 Bbubnuoreka [IOK
pa3BUTHE KU3HU HA 3eMIIe. https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB = 134

I10 ITPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

* buonorus, 10 knace / [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue /Ilon pexn. Ilaceunuka B.B., AkuronepHoe o61iectBo «3marenbeTBo
«IIpocsemienue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckwnit A.A., Pyomos A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6miectBo «M3aarenscTBo
«IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI JIUISI YYUTEJISA

1. Anacracosa JL.II. O6mas 6uonorus. AunakTudaeckre mMatepuaibl. — M.:
Bentana-I'pad, 1997.
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5. Puc 3., Crepubepr M. Ot kietok k aromam: WimroctpupoBaHHoe
BBEJICHUE B MOJIEKYJIApHYIO Onosnoruto: Ilep ¢ anrn. — M.: Mup, 1988.
6. CyxoBaT.C., Kosnosa T.A., Coan H.1. O6mas 6uonorus. 10 — 11 xi.:

Pabouas rerpaas k yueOnuky / mox pen. B.b. 3axaposa. — M.: Jlpoda, 2003.



7. Ypoxku obuieit Ouonoruu: [locodbue nis yuurens / B.M. Kopcynckas,
I'.H. Muposnenko, 3.A. MokeeBa, H.M. Bep3wmun. — M.: [IpocBemienue, 1986.
8.  KpukcynoB E. A., [Taceunuk B. B. Dxonorus. 10 (11) knacc: Yueb. nis
o01eo0pa3oBar. yueb. 3aBeicHU. S-¢ u3j., nopad. M.: JIpoda, 2001. — 256
9. Peiimepc H. ®. KpaTkuii ciioBapbs OMOJOTHUECKUX TEPMUHOB: KH. 11
yuuress. — 2-e uza. M.: [Ipocsenienue, 1995. — 368 c.

10. Peitmepc H. ®@. Hauana skonornyeckux 3Hanuii. M.: MznarenbcTBo
MHDOITY, 1993. - 261 c.

11. DOunuxnonenus mist nereid. I'nas. Pen. B. A. Bonogua.M.: ABanrta+,
2001.—-448 c.

12.  Bep3unun H.M., Kopcynckas B.M. O611as MmeToauka npenoiaBaHust
ouosioruu. — M.: IIpocsemienue, 1986.

13. 3axapos B.b, Mycradun A.I'. O6mas 6uosorus: TeCThI, BOIPOCHI,
3aganusi. — M.: [Ipocsemenue, 2003.

14. U ganona T.B., Kamunona I'.C., MsrkoBa A.H. COopHHK 3a1aHui 110
o6meit Ouonorun. — M.: [Ipocsemenue, 2002.

15. Mumuna H.B. 3aganus 115 caMOCTOSTENIbHON padOThI 1O 00IIIEH
ouosioruu. 11 kimacc. — M.: [Ipoceemenue, 1985.

16. Iumkunckas H.A. I'enetnka u cenekiusi: Teopusi. 3aganus. OTBETHI. —

Caparos: Jlunei, 2005.



17. M.B. Onanosuy, H.W. CrapuxoBa, E.M. I'amxkuena, E. FO. [llenukoBa
buonorus 5-11knaccel: pa3BepHyTOE TEMATUYECKOE MNIAHUPOBAHUE —

Bousrorpan: Yuurens, 2009
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