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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OHUOJOTHH TEOPETHUECKYIO OCHOBY IS
OTpezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJEpPKaHUs YYEOHOTO MpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiapHble mnoioxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB OOydeHus u
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, IMOJIOKEHHS 00 OOIIMX LEJSIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®denepanuu, a TakkKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUHU JKUBOM MPUPOABI U 00ECIEUSHUN
CYILIECTBOBAHMs YeIoBeuecKkoro oodmectBa. COriaacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpezeNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI TI0 OMOJIOTHH U € CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHWE O IMeIiax, 00 oOmei
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM H  TeMaMm,
PEKOMEHIYEMYIO TIOCTIEA0BATEILHOCTh H3YUYeHHUS yUeOHOTro MaTepuaia ¢ yu4€Tom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa3oBaTEIbHOTO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM M TPEAMETHBIM pe3yjbTaTaM
oOydyeHns B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
JeSTEIbHOCTH/Y4eOHbIX JTEHCTBUN 00ydYalomUXCsi 1O OCBOSHHIO COJEp)KaHUS
OMOIOrHYecKOro o0pa3oBaHUsl.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIH ypOBEHB) pealn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMHM Owonormw, Onaromaps ueMy B HE
POCMATPUBACTCS HAMpPaBICHHOCTh Ha pPa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
oOpase XU3HU U OCEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIeH MPUPOTHON Cpene.
[TosTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOCHHUH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJIeHO BHUMAaHHE HCIOJB30BaHUIO
MOJTYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 33]1a4, B
TOM dYHCJe: TPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00Pa3HOr0 TOBEACHUS B OKpPYXKAIOMIeW MPHPOMHON cpeae, aHaM3a
BIIUSHUAS XO3SUCTBEHHOW MACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
VCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHHUSI K MPUKIIATHON HATIPABICHHOCTH
yuebHoro mpeamMera «bruosiorus» MpOIUKTOBAHO HEOOXOJMMOCTHIO 00ECTICYeHUS



YCIOBUH JIJIsl pEIICHUsI OJTHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHusi, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4arommxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHHE MHpa, pacIupsieT U 000OIIaeT 3HaHUS O KMBOW HpUpoje, €€
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA: TIO3HAHUS  3aKOHOB  JKMBOW  HpUPOAbI,  (HOpMUpPOBaHUS
(YHKIMOHATBHONH T'PAaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOIIEHUS K >KUBOU MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe IS PEIeHHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  cpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUU
oOyuaromuxcs. M3yuenne 6uonorun odecrneynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEIUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET HMHTErpallid OMONOTMUYECKUX 3HAHUH C
NPEJCTaBICHUSAMHU U3 IPYTUX YU4E€OHBIX MPEAMETOB, B YACTHOCTH, GUUKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro mMpeaMeTa
«buonorus» cocraBuIM OCHOBY [UIS ONPEIEICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COAEp)KaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHMOJIOTHUH.

Otbop conepxanust yueOHOro npenmera «buosorus» Ha 0a30BOM YpOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaIOLIUeCs] JOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONMNE aJeKBATHOE IOBEICHUE
4eJIOBeKa B OKpY’KaloUIed NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPAKTHUECKOW nesitenbHOCTH. Oco0oe MecTo B STOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTMYECKOro 00pa30BaHMS.

CTpyKTypHpOBaHHE COJEpKaHHs Yy4eOHOro MaTepuasa B IpPOrpamMme 10
OMOJIOTHM OCYIIECTBICHO C Y4E€TOM NPUOPUTETHOTO 3HAYEHMSI 3HAHUM 00
OTIUYUTETILHBIX OCOOEHHOCTAX KMUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorus»
BBIJICJICHBI CJIEAYIOUINE CofepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
HAY4YHOTO Mo3HaHMA», «KieTka kak Ouonoruyeckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpraHMYeCKOTO MHUpPa»,
«DBOJIOLMS AKUBOU PUPOABI», « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yudeOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4yaroLUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra W MpUOOpEeTeHHuEe yMEHMH
UCIIONb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PAa3IUYHbIX KU3HEHHBIX MPOOIIEM.

JlocTmxenue 1enu u3ydeHus: ydyeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIAX, CIyKAIlMX OCHOBOU
s (opMHUpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUpA, O
METOJlaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIENOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpollecce aHalinW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, UAEH M TOJAXOJO0B K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YpPOBHS OPraHU3aLUN;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOW IpPUPOJbl HA OCHOBAaHMUM 3HAHUW M OIBITA, IIOJYYECHHBIX IPHU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMM WIIIOCTPUPOBAaTh 3HAYEHHE
OMONOTHYECKUX 3HAHUM B MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOIEHNS STHYECKUX
HOPM IpY MIPOBEICHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IIEHHOCTH OWOJOTMYECKHX 3HAaHUW Ji TOBBIMICHUS YPOBHS
9KOJIOTUYECKOMN KYIBTYpPHI, 4151 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU JJIsI
OLICHKH ITOCJIEICTBUM CBOEH JEATENBHOCTH 110 OTHOLIEHUIO K OKPY’KAIOIIECH Cpele,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oomero oOpaszoBaHusi «buosorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM INPEAMETOM, BXOASIIUM B
COCTaB MpeIMeTHOM 001acTu «EcTecTBeHHO-HAYyUYHbIE TPEIMEThI».



Jlist m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 xnmacce — 34 gaca (1 gac B Henemo), B 11 xmacce — 34
yaca (1 gac B Heeno).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAHMM COBPEMEHHOW HAay4HOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

Metoapl MO3HAHUS KUBOUM MPUPOILI (HAOTIOIEHNE, SKCTICPUMEHT, OMUCAHUE,
U3MepeHue, KiacCupuKalus, MOJAEIUPOBaHUE, CTaTUCTHYecKas o0padoTka
JIQaHHBIX ).

JdemoncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOIbI TO3HAHUS JKUBOU MPUPOIBI».

JlaGopaTopHble U MpaKkTHYECKHEe PadoThI:

[Tpaktuueckass paboraNe 1. «Mcmonp3oBaHHMe pa3IUYHBIX METONOB IPHU
W3YYCHUU OMOJTOTUYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMs.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: ononorun. OTandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3aluU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIA, IOMYJISLUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHIA), OMOC(epHBIi.

JdemoHncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpPraHU3aluU
YKUBOW MPUPOABI».

O6opynoBanue: Mmoaenb MoJiekyisl JJHK.

Tema 3. XumMu4ecKnil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUM COCTAaB KIETKM. XUMHUYECKHUE DIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Bosia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BenlecTB B Kkierke. lloamepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMbIe ¥ 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (MIepBUYHAs, BTOpHUYHAs, TPETHUYHAsS U
YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKue cBoWcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmenTtsl — Owonormdyeckue Karanm3aTtopbl. CTpoenHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHTsl. BuTamuHbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a u  1e30kcupudo3a),
aucaxapuibel  (caxaposa, JIaKTO3a) M IOJMcaxapuiabl  (KpaxMall, TJMKOIEH,
eJUTI0I03a). bronornyeckue GyHKIINM yTIeBOIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApodUIBHO-
rusipopobHble  cBoMcTBA. buonornueckue @yHkuuu sunuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

HykneunoBesie xkucnotrel: JHK wu PHK. Hykneornasl — MOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkmuun PHK.
Bunast PHK. AT®: crpoenue u ¢pyHKIINN.

[MuTosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJECUCTBUSA
uael u (pakToB B HAYYHOM [TO3HAHUU. METO/1bl U3yUEHUS KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmye MNpU3HAKH KIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekyinbsl JIHK kak renermdeckuil ammapar,
CUCTeMa CHHTe3a Oerka.

Tunsl KIETOK: »JyKapuoTHueckas U Ipokapuoruueckas. (OcoOeHHOCTH
CTpOE€HMs NpokapuoTHueckol kieTku. Kiierounas crtenka Oakrepuil. CtpoeHue
ADYKApUOTUYECKOW KIIETKM. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >KUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbyukiuu. [1nasmaTtuyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utonnasma u eé
opraouzsl. OnHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar Ionbmxw,
au30CcoMBl.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKH: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHne MUTOXOHApWA W miacTuia. Buasl mumactua. HememOpanubie
OpraHoufbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOIH, PECHUUKH,
KryTUKU. OyHKIIMY OPTaHOMIOB KIIETKU. BKiroueHus.

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

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

Jwuarpammsbl:  «PacripeneneHne XUMHYECKUX DJIEMEHTOB B HEXXHBOM
npupoze», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOACH.

Tabmuubl u cxembl: «lleproguyeckas TadaUIa XMMUYECKUX DIIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbl BOAbl», «bruocunres 6enka», «CTpoeHre MOJIEKYJIbl OesKa»,
«Ctpoenne ¢pepmenta», «Hyknennosrsie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKU», «CTpOeHUEe KUBOTHOU KIETKU»,
«CTpoeHue pacTUTENbHOU KIETKU», «CTpoeHHe MNPOKAPUOTUUECKON KIETKU»,
«CTpoeHue siipa KIEeTKU», « Y TIeBOAbD», «JIMIUIbI».

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE I MPOBEACHHUS
HAOJIOCHUM, H3MEPEeHH, SKCIEPUMEHTOB, MHUKPOIpEnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlaGopatopHas pab6ota Ne 1. «M3yueHwe KaTaJUTUUECKON aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTajlasbl)».

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpOoeHHUs KIETOK pacTCHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OTIUCaHUE».

Tema 4. ’KusHenesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTadboIu3M. AcCUMUIIISAINS (TNTACTUYECKUI OOMEH) H
JTUCCUMUTISIIINSA (SHEPTETHUECKUT OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTpO(dHBIN U rerepoTpodHbIit. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a IS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emie.

DHepreTruecknii oOMeH B KJeTke. PacimieryieHue BemiecTB, BBIICICHUE U
aKKyMYJIMpPOBAHHE DSHEPrud B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KucimopoJHOE OKHUCIEHWE, WIN KIETOYHOE
JIbIXaHUE. OxkuciIuTenbHOe bochopumupoBaHue. D¢ddexTuBHOCTH
HEPreTHYECKOro oOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunHpopmauus u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. [ €HEeTWYECKUM KOJ MU €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Ooenka. Otambl TpaHchsuuu. KoawpoBaHue aMUHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )KuU3HU — BUpYychl. ctopus oTkpeiTus BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOECHHMS M JKU3HEHHOTO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuurta yenoseka (BHUY) — Bo3dyautens CII/a.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, /. . MBanoBckuii, K. A. Tumupsses.

Tabnuiel U cxeMbl: «Tumnbel nuTtaHus», «MeTtaboausm», «MUTOXOHIPHUI»,
«DHepreTnyeckuii oOMeH», «XJjoporact», «DotocunTes», «Ctpoenue JIHK»,
«Ctpoenre U pyHKIIMOHUPOBaHUE IreHa», «CHHTE3 Oellka», «[ eHeTHIEeCKU KOI»,
«Bupycwi», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIN/la,
0akTepuodara», «Pemmkarnus JTHK».

Oo6opynoBanue: monaenu-ammkkanun «Yasoeaue JIHK u Tpanckpumims»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Moaens cTpykTypsl JJTHK.

Tema 5. PazMHOXkKeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KierouHnblii 1IUKI, WM >KU3HEHHBIM 1MKA KieTku. MHtepdaza u MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUUHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIIL
JluniouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosiOTMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenue knetkn — muto3. Craauu murtosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUA CMBICT MUTO34.

[Tporpammupyemasi rubGenb KJISTKH — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
crnopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIMYHS OT OECTIOIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKHUH CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUS TOJOBBIX KJIETOK y IKUBOTHBIX.
[TomoBeIe Kene3bl: CeMEHHWKH W SUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30ujl, SHIEKIETKa) — CIEePMAaTOreHE3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOEe pazButHe. TUIIbI
NOCTAIMOPUOHANIBHOTO PAa3BUTHS: MpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJINM Pa3BUTHS.

JdemoHcTpanum:

Tabmupt 1 cxembl: «DopMmbl pa3MHOKEHUS OpPraHU3MOB», «/[BoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pAacTEeHH», «BereraruBHOE pa3MHOXKEHHUE
pacteHuil», «J/lenenne knetku Oaktepuil», «CTpPOEHHE TMOJOBBIX KIETOK»,
«Ctpoenune xpoMocoMbl», «Knerounelii mukn», «Pemmmkamus JHK», «Murtos»,
«Meiio3», «IIpsmoe n HenmpsiMmoe pa3BUTHE», «]'aMeTOreHe3 y MIIEKOMUTAIOMINX U
YeJnoBeKa», «OCHOBHBIE CTaIMA OHTOTE€HE3a».

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo30H/1bl
MJIEKOIIMTAIOIIEr0», «SHIIeKIeTKa MIIEKONUTAKIero», «Kapnokunes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGoparopHass pabota Ne 4. «M3ydyeHue cTpoeHUs NOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpenaparax».

Tema 6. HacjieqcTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

IIpeamet u 3amauu reHeTUKU. VicTopust pasBUTHsA reHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIEHWU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOeKHBIX
yU4€HBIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTUYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETHYECKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUSA. | 'eHeTHUecKasi CAUMBOJIMKA, UCHIOJIb3yEMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTHY HACJIEAOBAHUS NPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MonoruOpuaHoe CcKpemuBaHUe. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosienus. IIpaBwiio JOMHHMpPOBaHMs. 3aKOH pAacCUICIUIEHHS MPU3HAKOB.
['unore3a ynctoTsl rameT. [loaHOE U HEMMOTHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpellMBaHHE. 3aKOH  HE3aBHUCHUMOIO  HAclieZOBaHUS
npusHakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEILMBAHUSA.
AHanu3upyoniee ckpemuBanye. Mcnonp30Banne aHaIM3UPYOIIETO CKPELMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuernieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpA.

XpOMOCOMHAas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYecKne KapThl.



['eHetrika mosa. XpoOMOCOMHOE OMNpPEAETCHHUE Moya. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble oOpraHus3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUapl N3MEHUMBOCTH: HEHACICACTBEHHAs M HACJIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (UKAIIMOHHOW U3MEHYUBOCTH. BaprallmoHHbIN psifl ¥ BapHallMOHHAS KpUBasi.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HopMa peakiuu. CBoricTBa MOAM(MUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHnass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KomOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHasi N3MeHIHBOCTh. Kimaccudukamnus MmyTamnuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYHHBI MyTaluidi. MyTareHHble (paKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHON nu3MenunBoctu H. M. BaBuiona.

BHesiaepHasa HacaeCTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbl T€HETUKHU
YeJI0OBEKA: T€HEATOTNUYECKU, OJIM3HEI[OBLIN, IINTONCHETUYECKUI, OMOXUMHUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIEHUE TeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBenHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHeparthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUIIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PUIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUH U JICYCHUY T€HETUUECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHncTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuios.

Tabmuiel W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro IHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpelMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpEIMBaHU», «Meno3z»,
«B3aumoneicTBue aJUIeNIbHBIX TE€HOB», «[e€HeTMYecKkue KapThl pPACTEHUH,
JKUBOTHBIX U YEJOBEKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapHoTumbel YeloBeKa U KUBOTHBIX», «Buael
U3MEHUYHMBOCTH», «MoauduKanroHHas W3MEHYMBOCTh», «HacmemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTaliMoOHHAs: HU3MEHUYHUBOCTh>».

O6opynoBaHue: MoJIeNU-aNIUIMKAIMY  «MOHOTUOpUIHOE CKpEelIuBaHUE,
«HenonHoe nmoMuHHMpOBaHUEe», «JluruOpuaHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (HOpMma, MyTauuu
(GOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «M3ydenue pe3ynbTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPELIUBAHUS Y Ap030(Uibl Ha TOTOBBIX MUKpOIIpENnapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHne MoauUKaITMOHHOW W3MEHUYUBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKa».

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka M IIpolecC. 3apOXKICHUE CEJIEKUUU U JTOMECTHUKALU.
Yuenne H. W. BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKIEHHUS AOMAIIHUX *XKUBOTHBIX. CopT,
II0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IBI ceNeKInu. MaccoBblii U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKUMU pPacTeHUM M KUBOTHBIX. OIEHKAa JKCTepbepa. bIM3KOpOACTBEHHOE
CKpelmyBaHue — HHOpuauHr. Yucrtas nuHusA. CKpelIMBAaHWE YMCTHIX JIMHHU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHas rtulpunmzauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
IIOJIyYCHUE TOJIMILIONAOB. JIOCTMIKEHMSI CENEeKUMHM pAaCTEHUM, JXUBOTHBIX H
MUKpPOOPraHU3MOB.

buoTexHOoIOrHs Kak OTpacib HNPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTallbl
co3manus pexomOunantHo JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kinerounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3IMCTBEHHBIX OPIaHU3MOB.

DKkoJloruuyeckue M dtuyeckue  npobiembl. MO -  reHeruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: KapTa «LIeHTpbl MPOUCXOXKACHUS M MHOTr000pas3us
KYJbTYPHBIX pacTeHuii», «I[lopoJbl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuit», «Otnanéanas rudpunuzamus», «Paboter akamemuka M. @. BanoBa»,
«[lomumnonaus», «OOBEKTB OHOTEXHOJIOTUN», «KileTOuHbIE KyJIBTYypbl U
KJIOHUPOBaHKE», «KOHCTpyHpOBaHHUE U IEPEHOC TEHOB, XPOMOCOM».

O6opynoBaHue: MyJISKU TUIOA0B U KOPHEIIJIOJ0B TUKUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHwuit, repoapuit «CenbCKOX03sHCTBEHHBIE PACTEHUS».



JlabopaTtopHblie 1 npakTHYecKHe padoThI:

OKcKypcHusi«OCHOBHBIE METOABI W JOCTHXKEHMSI CEJIEKUUU PAcTeHUl U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KUIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOIIOLMOHHAS
Teopust U €€ MecTo B OMOJOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTHH U APYTHX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHToIOrMYEeCKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJIOTMUECKONW JIETOMHCH, TEPEXOMHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iuuus SMOPUOHOB pPa3HBIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTell y BCex
OpraHu3MOB.

OomonnoHHas Teopus Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMPENENEHHAS] W3MEHUYUBOCTbD,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBINM OTOOD).

Cunrerndeckas Teopus 3Boitonuu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

Muxpossomtonus. [lomynsnuns Kak eAUHULIA BUAA U IBOJIOLIHH.

JBuxymie cuibl (hakTopbl) SBONIONUHM BHIOB B IpHUpoJe. MyTallMOHHBIHI
mpoiecc U KOMOWHATHBHAS W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeid
reHoB. M3oJs1ust 1 MUrpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (akTop SBOMIOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yabTaT dBojonuu. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UANO-aAANTAILUH.

Bunx wu BumooOpazoBanume. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IK0JIOrH4ecKoe.

MakposBomonusi.  PopMbl  3BOIOUMU:  QuUiIeTHYECKasi, JAUBEPreHTHasd,
KOHBEpIreHTHasl, mapasuiesnbHas. HeoOpaTtuMocTh S3BOIOIUN.

[IpoucxoxieHre OT HEeCHelHaIu3UupPOBAHHBIX MpeakoB. [Iporpeccupyroias
crienranu3anvs. AganTuBHas paguanus.

JdemoHncTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuip! U cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apOoabIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApXeonrepukc», «®Dopmbl  OOprOBI 32
CyIlleCTBOBaHHE», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pacTCHHUI»,
«MHorooOpa3ue  MOpoJ  JKUBOTHBIX», «[Tomymsamum», «MyTtanuonHas
U3MEHYHMBOCTE», «ApoMopdo3bl», «Umnoamantamum», «OO0mmas aereHepamus»,
«JIBmKymue cuiabl dBOMOIUK», «Kapra-cxema Mapiipyra mnyrtemecTBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpHUCIOCOOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe Bumo0OpazoBaHue», « IKOJIOTHUSCKOE BUI000OPA30BAHKE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUIOMOB U CeMsiH, KoJuteKiusi «[IpuMepsl 3amuTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpaBICHUS IBOJIOIUN», 00BbEMHAS MOEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX».

buoreorpadpuueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
MCKOMAeMbIX JKMBOTHBIX M pacTeHuil», Mojenb anmiukanus «llepekpéct
XpOMOCOM», BJaxHble Tmpenapatsl «Pa3BuTtue Hacekomoro», «Pa3Burtue
JSTYIIKW», MUKporipernapat «Jlpo3oduna» (HopMa, MyTalluu (OpMblI KPBIJILEB U
OKpACKH TeJa).

JlabopaTtopHblie 1 npakTHYecKHe PadoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBEeHHUE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble TpEACTABICHMS O 3apOKACHUM >KW3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMUYecKas
HBOMIOIUS. AOHMOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOM 3BOOMY. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. I'nnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYMIT KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo spam u nepuonaMm. Kartapxeil. Apxelckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o3olickas 3pa ¥ €€ NePUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3zoiickags »3pa W €€ mnepuoAbl: MNaJCOrC€HOBbI, HEOTCHOBBIM,
aAHTPOIIOTEHOBBIN.



XapakTepucTUKa KJIMMaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECcKOTO MHpa KaKk OTpaKeHHE H3BONMOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMSA YeJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue mpeacTaBieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabl u3ydyeHus aHTpornorene3a. CxojcTtBa U
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuibl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIHUM TPYJa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbi, YenoBek mnpsaMoxonsuuvi, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIaeMmblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacThb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAUSL.

YenoBeueckre packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasuiicKkasi),  HETpO-aBCTpajlOUAHAsA  (PKBATOpUAIIbHASA),  MOHTOJIOMJHAsA
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCIOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHUs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

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

Tabmuuel u cxembl: «Bo3nukHoBenne CoJiHEYHOH cuCTEMBI», «Pa3Butne
opraHu4yeckoro mwupa», «PacturenbHas knetka», «KUBOTHas  KIETKa»,
«IIpokapuoTnueckasi kietka», «COBpEMEHHAs CHCTEMa OpPraHUYECKOro MUpa»,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmme moan», «JlpesHune moaun», «llepsbie
COBPEMEHHBIE JIFOAN», «HeII0BEYECKUE PACHI».

O6opynoBanne:  mymsiku  «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MHUTEKAHTPOIAa, HEaHJepTajblla, KPOMAHbOHIIA), CJIENKH HWIIN
U300pKEHHUSI KAMEHHBIX OpYJIUH MEepBOOBITHOTO YeJOBEKa (KaMHHU-YOIMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKass Tabnuma, Koiulekuus «Dopmbr
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpakTHYECKHEe PadOThI:

[IpakTuueckas pabora Ne 1. «/3ydeHue UCKOMaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKIIUSAX>.



DKCKypcHusl «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIM WIM KPACBEIUECKUN MY3€H).

Tema 3. Opranu3Mbl 1 OKpPYKaOLIas cpeaa.

DKoNOorus KaK HayKa. 3ajayu U pa3aeibl SKOJOTHH. MeToabl IKOJIOTHUECKUX
UCCIIEAOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHOPIaHU3MEHHAs.

Oxonoruueckre (axkropel. Kiaccudukanus skxonorudeckux (HakTOpOB:
abnoTtnyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GaKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (HaKTOphI: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue (haxkTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHILIU, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACUCTBUN JUIS CYyIIECTBOBAHUS
OpraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU monyysiiuu. (OCHOBHBIE MOKa3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[mHaMuKa 4MCIEHHOCTH HOIYJISIUU U €€ peryJisius.

JdemoHncTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynwe, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3eman», «Cpeasl oOMTaHUS
opranusmoB», «®otomepuoansam», «llomymamum», «3aKOHOMEPHOCTH POCTa
YUCIIEHHOCTU MOMYJISIIUU UHPY30pHH-TyPenbku», «[IuieBpie nemnm».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHUM U3
pa3HBIX MECT OOUTAHUS».

JlaGopartopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyca».

[TpakTuueckas padora Ne 2. «[ToAcUYET MIOTHOCTH MOMYJIAIMN Pa3HBIX BUIOB
pacTeHUN».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
NPOCTPAaHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momunantsel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHsatne 00 »KocucTtemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENW SKOCUCTEMBI: OMoMacca, MPOAYKIHS. ODKOJIOTMYECKHe
MUPAMUJBL:  TPOAYKIIMHM, YHCIEHHOCTH, Ouomacchl. (CBOWCTBa JKOCHCTEM:
YCTOHYHMBOCTD, CAMOpPETYJIALHNS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMAa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMEI.
buonornueckoe u X035HUCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak QakTop ycTroHumBOCTH 3KocucTeM. CoxpaHEeHHE
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
r100anbHONW JKOCHUCTEMBI. J[MHAMUYECKOoe paBHOBECHE W oOOpaTHas CBs3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMUYECKUE Kbl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Onocdepe.
['moGanpHBIE IKOJIOTUIECKUE TIPOOIEMBI.

Cocy1miecTBoBaHNE PUPOIbI u YeJI0BEYECTBaA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yIpaBlIeHUS TMPUPOAHBIMH pecypcaMd M WX HCIONb30BaHue. JloCTKeHus
OHMOJIOTHH U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

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

Tabmuibr u cxemsl: «[lumeBbie 1enn», «buoONEHO3: cOCTaB U CTPYKTypa»,
«[Ipuponnpie coobmiecTBa», «llemnm mnuTaHusA», «DKOJOTHYECKAs MHPaMUIA»,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOJIMCTBEHHOTO Jieca», « DKOCHCTEMA
XBOMHOrOo  Jeca», «buomeHo3 Bomoéma», «ArponeHos», «lIpumepHsbie
AHTPOTIOTCHHBIE  BO3JCHCTBUS HA  NPHPONY», «BakHeWIIne WCTOYHUKU
3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOJ», «[louBa — Ba)kHEWIIas COCTABIISIOIAS
ouochepnr», «Daktopsl Aerpananuu mouB», «IlapaukoBeiii A3 dexr», «DakTopshl
paIrMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouochepsi»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBII 3kpaH Ouocdepbl»,
«KpyroBopot yriepona B onocdepe», «<Kpyropopot azora B mpupoje».

OOopyaoBaHKe: MOJEIb-alIIMKAIUSA «TUIHUYHbIC OHOLIEHO3bI», repOapHii
«PacturenpHbIe cooOIIeCTBa», Koyuieknuu «brorenos», «Bpeaurenn BakHenmx
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu H KOJUIEKIIUA pPACTeHUH H
KUBOTHBIX, MPHUHAJICKALINE K Pa3HbIM SKOJOTHYECKHM TpyIaM OJHOTO BHUA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paKE€HUS OXpaHIEMBIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCI TpeOOBaHUSA K pe3yibTaTaMm
OCBOCHHSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro oO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
rPaXJaHCKOW UAECHTHYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, Hajlu4yhe MOTUBAIMM K  OOY4YeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOESH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOrMYECKOro o0pa3oBaHUs, HAJIMYUE HSKOJIOTMYECKOTO0 MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MIJIAHBI.

JIndHOCTHBIE PE3ynbTATBl OCBOEHUS NMpeaMeTa «bHOIOTUsS» JOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJCHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAaMOBOCHUTAHUS U
CaMOpa3BUTHUSI, Pa3BUTHUSI BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTaplIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUsSI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIUi0 U
TpagulUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, Npupoae U
OKPYJKaroIIEH Cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorns»
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONTUXCsl pYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHI, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMBITA JACSATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCIIUTATENBHOU IESITENHLHOCTH, B TOM YHCJIE€ B YACTH:

1)rpa:xknaHckoro BOCIUTAHMSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEAENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HH U OOBIICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX H HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOJay, YyBCTBA OTBETCTBEHHOCTH MEPEN]
Poaunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJBTYPY,
MPOIIUIOE ¥ HACTOSAIIEe MHOTOHAIMOHAILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHHUI;



MOHUMAaHUE YMOIMOHATLHOTO BO3/IEHCTBHS JKUBOU MTPUPOJILI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢u3uyeckoro BOCIHUTAHNSA, (POPMHPOBAHHUA KYJIbTYPHI 3[0POBbSI H
IMOLMOHAIBHOIO 0J1ATONOTyYHs:

MOHMMAHUE W peamu3amusi 370pOBOrOo u Oe3omacHoro oOpasa >KH3HU
(3mopoBOe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TPaBWJI H  HOPM,
cOaIaHCUpPOBAHHBI PpPEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE IEHHOCTH TPAaBWJI HHIUBHAYAJIbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHNOTpeOJIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypeHUs1);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITNIOJIHATH TAKYIO I€SITEIbHOCTD;

WHTEpEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUS:

DKOJIOTUYECKU IE€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIIKOB UM OIIGHKM WX BO3MOXHBIX TOCJIEACTBUN ISt
OKPYXaroUEen Cpeibl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TyTed ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEHICHUH TpoO0JeM, CBS3aHHBIX C PaIMOHAIBHBIM
PUPOOIIOIL30BaHNEeM  (COOMIOZICHNE  TpaBWU  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUIATHE JEWCTBUM, NPUHOCAIIMX BPEHd  OKPYXKaroUeu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIATrONPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4KMe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NEeATEIbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JI€ATEIbHOCTH 3KOJOTUYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W UWUTATEIbCKOM KYyJIbTYpbl KaK CpEeACTBa
B3aMMOJICUCTBUS MEX/Y JIIOABMU U TTO3HAHUS MUPA;

NOHMMaHUE creuuUK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIHLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeJOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpaHEHUs MTPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEeCypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJOTHYECKUX MPoOsieM U
obOecrieueHus  MepexoJa K YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAJIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKHX 3HAaHUN B IEJsIX
NOBBIIIEHUS OOUIEH KyJbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM T'PaMOTHOCTH OOydYaromuxcs, Gpopmupyemon
IpU U3y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS JIs1 aHaiu3a u
O0OBACHEHMSI ABJICHUM OKPY>KAIOIIETO MUpAa U MPOUCXOIAIIUX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAy4HbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LIEJIbI0 TIOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLIUSX;

OCO3HaHUE IIEHHOCTH HAyYHOW JESTEebHOCTH, TOTOBHOCTh OCYUIECTBIISThH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AaKTMBHOMY MOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHOoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) O0IeHayYHbIe MOHSITHS, OTPaXKArOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, SIBJICHHUE, MPOLIECC,
cucTeMa, HayuHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJCHHWEe, U3MEpPEHHe,  OJKCIePpUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHbIE JEHCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

pEryJsiTUBHbIE), oOecreunBaroye dbopmupoBaHue (GYyHKIMOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOM KOMIIETEHUMHU OOYy4YaloIMuXcs, CIOCOOHOCTD
oOyyJaromxcs UCIOJIb30BaTh OCBOCHHbIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKAE 3HAHWS W  YHUBEpCadbHbIE Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHOM U COLMAIILHOM ITPAKTUKE.

MeranpenMeTHble pe3ysIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETr0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

Osiagenue YHHUBEPCATbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
JeliCTBUSIMU:

1)0a30Bble Jornueckue AeicTBHSA:

CaMOCTOSATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MOpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, CHHTE3a, CpAaBHEHMS, KilacCu(UKaIuu, 0000IIeHNS ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJAEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH MOHATHUSIMM);

ONpPENCNISITh 1EeJIH JSATebHOCTH, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TIOCTABICHHBIMHU HIEIISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBICHEHUS (PAKTOB U SBICHUN
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKUE paCCyXJCHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PaCCMATPHUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSTH CXEMHO-MOJIEIBHBIE CpencTBa TS MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEYHM  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a WMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B EATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATENbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE TPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2)0a30BbI€e HCCJIEA0BATEIbLCKHE AeliCTBHA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJIOB PEIECHUS MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHUS;

UCIOJIb30BaTh pAa3jHyHble BUABl JEATEIBHOCTH MO TMOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalMH, MPeoOpPa3OBaHUI0 M TPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUH YUEOHBIX U COLUATbHBIX IPOCKTOB;

(dbopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU ¥ METOJIAMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pELIeHHs, HAaXOAWTb apTyMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pEUICHHS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
NENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yMEThb MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M MPAKTHYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pa6ora c nndopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ T0OCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyI0  (GoOpMy  MpeACTaBICHUS
ounonornyeckor mHdopmanuu (cxembl, Tpaduku, AUArpaMMbl, TaOJIUIbI, PUCYHKH
¥ IpyToe);

WCIIOJIP30BAaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpeAcTBa IMpu pabore ¢
Ovonornyeckod HHPOpMaLME: MPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amUTHl  WH)OpMmaIuwy,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM e CTBUSIMMU:

1)o0omenne:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YyMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMHN JIPYTUX YYaCTHUKOB
JAJIOTA WA JUCKYCCHUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIICHHs, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2)COBMECTHAs JIeSITeJIbHOCTh:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MpH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOECHCTBUS NIPU PEIIeHUH Y4eOHOM 3a/1au;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEN KaKOTO WIeHA KOJUICKTUBA;



IIPUHUMATh LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BbIBATH U
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHXEHHIO: COCTAaBJISITh IUIAH JEWCTBHM,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PEe3yJbTaThI
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKAa KOMAaHIbl B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKThI, OLUECHUBATH MAEU C IO3ULUHAH HOBU3HHI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSIX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJ1ajleHH e YHUBEPCAJIbHBIMU PEryJITUBHBIMU ACHCTBUSIMM:

1)camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [IJI BBIABJICHHUS NpOOJIEM U HX
pelieHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUAX;

BEIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWHA IIEJEBBIE M CMBICIIOBBIE
YCTaHOBKHM B CBOMX JICMCTBHUSX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW IMPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBI0 OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENIbHYIO NESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTENbHON
JESATENbHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEIbHO  COCTaBJSITh IUIAH pEHIeHUus MpoOJeMbl C  y4éToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKON HPYIULUU B
pa3HBIX 00JIACTAX 3HAHWM, TMOCTOSHHO TIOBBINMIATH CBOM OOpa30BaTENbHBIN H
KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIbHBIX MPOLECCOB, MX PE3YJbTaTOB U
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OILIEHUBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHHS IO HX
CHHXKEHUIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3)npunsitue cedst U APYrux:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHalu3e pPe3yJbTaToB
NESATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUU JIPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHuss nporpaMMbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupudeckue sl yaeOHoro npeamera «bromorns»
HAy4YHbI€ 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUbl JIEATEIBHOCTH MO MOJIYYEHUI0 HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX Y4E€OHBIX CUTyallUsX, a TaKXKe B pEalIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosoruei. B mporpamme mnpenMerHble
pe3yabTaThl MPEICTaBICHBI IO TOaM 00yUYEHHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeameta «buonorus» ¢ 10
KJjlacce I0JKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OMOJIOIMYECKUX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTa0oau3M (OOMEH BELIECTB U NpPEeBpaIICHHE
SHEpPruM), TOMEOCTa3 (CaMOpEryJsLus), ypOBHEBAs OPraHU3alMs JKUBBIX CHCTEM,
CaMOBOCITPOU3BECHUE (PETIPOYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensite rpaHuULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOICHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alus W TPOBEIACHHE
OMOJIOTMYECKOTO  HOKCIEPUMEHTa,  BBIABI)KEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOIYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IPEBPALICHUsS] 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKOro oOMeHa, XEMOCHMHTe3a, MHUTO03a, Meio03a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWM, JJI NPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbplo oOecreyeHus Oe30MacCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIMBAaHMUE, CLEMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpelcKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPaOOThI, COOIIOAThH
npaBuiia npu paboTe ¢ yueOHBIM U JTa00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI IICEBJIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE MU YCTHbIE COOOIIEHMUS,
0000111251 OMOJNOTMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN armnapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPbIBaTh COAEpKAHME OMOJIOIMUYECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, T€HO(OHA, 3BOIIOLUS, ABMXKYIIHE CUIIbI ((PaKTOPBI) HBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUEcKHe (aKTOpH,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DSBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoziactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBiICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPECIIATH TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCAaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHMA, OpPraHMU3alMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBM)KCHHWE  THIOTE3bI,  BBISBIICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
O00OBEKTOB: BHJOB, TOMYJALMHA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTHM TPOIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
OPUPOJTHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PallMOHAIEHOTO MPUPOIOTIOH30BAHHS,

YMEHHE pelIaTh dJeMEHTapHbIe OMOJIOTHMYECKUe 3a7aud, COCTABIIATH CXEMBI
IIEPEHOCA BEIIECTB U SJHEPTUH B SKOCUCTEMAX (LIETU ITUTAHUA);

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHE pPaOOThI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJO0OalbHBIE  SKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKUX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN arnmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne n/nn P Konrtpoabnbsie IIpakTnueckue (uuhp :
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
but6mmoreka [IOK
1 b 2 .
HOJOTHA feaK Hayka 0-5 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI I X OpraHu3aIus 1 buGnnorexa LIOK
p . https://m.edsoo.ru/7f41c292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKH 8 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41c292
bubmunoreka LIOK
4 IKH3HEAIEATENEHOCTE KICTKH 7 https://m.edsoo.ru/7f41c292
5 PasMHOXeHNE 1 HTHAMBUAYATbHOE Pa3BUTHE 4 | bubmmoreka [JOK
OpraHn3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh U UBMEHUMBOCTh 9 15 bubnuoteka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuunsi opranu3MoB. OCHOBBI ’ bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Koutpoabsnbie IIpakTuueckue (mupp )
NMpPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! IBONMOLKOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HHU HA 9 0.5 bu6nuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYKaromas cpeaa 5 1 bubmorexa [TOK
p Py aiotias cpeit https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa v YKOJIOTHUECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Ti41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

1 buosorus B cucreme Hayk 1

) Mertoas! mo3HaHMS KUBOM pupobl. [IpakTudeckas padora Ne 1 «Mcnonb3oBanne pa3audHbIX |
METO/IOB MPU U3YYCHUU OMOJIOTHUECKUX OOBEKTOB>

3 buonornueckue cUCTEMBI, MPOLIECCH U UX U3YUYECHHE 1
XUMHUYECKU COCTaB KJIETKU. Bojia 1 MUHEpaIbHBIE COJIU 1

5 Benxu. CoctaB u cTpoenue 0enkoB 1

6 depmMeHTH — OnoorudecKkre KatanuzaTopsl. Jlaboparopras padota Ne 1 «M3ydenue 1
KaTaIUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha MPUMEpPEe aMUIIa3bl WIIH KaTala3bl)»

7 VYraneBonnl. JInnuasl 1
Hyxneunossie kucinorsl. AT® 1
Uctopus u metoasl uzydeHus kinetku. Kinerounas teopust 1

10 Krnerka kak 1esoctHas xuBas cuctema 1
Crtpoenue sykapuoTuideckoi kietku. Jlaboparoprast pabora Ne 2 «M3yueHne cTpoeHHS KIETOK

11 pacTeHui, )KUBOTHBIX, TPUOOB M OAKTEPHI O] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax u 1
UX OMHUCAHHUE»

12 OOMeH BeIecTB WA METaboIH3M 1

13 doTtocuHTE3. XEMOCHHTE3 1

14 DHepreTUIeCKuii 0OMeH 1

s Kvzuennsrit ukin kinetku. Jlenenne kierkn. Mutos. Jlaboparopras pabota Ne 3 «Habnronenue |
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOMpErapaTax»

16 buocunTtes 6enka. Peakius MaTpUyHOTO CHHTE3a 1

17 Tpaucnsius — OuocuHTe3 Oenka 1




18 Hexknerounsie popMbl )KU3HU — BUPYCHI 1
19 DopMBI pa3MHOKEHHUSI OpraHu3MoB. Meio3 1
20 OO6pa3zoBaHue 1 pa3BUTHE NOJOBBIX KIeToK. OmnogoTBopenue. JlaboparopHas padora Ne 4 |
«M3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»
21 HNunuBuayanbHOE pa3BUTHE OPraHU3MOB 1
22 KoHnTtponbHas padota mo teme: "MoeKyasspHbIA U KIETOYHBI YPOBEHB". 1
23 I'eneTnka — Hayka O HacJlIE€ICTBEHHOCTH U U3MEHYMBOCTU 1
24 3aKOHOMEPHOCTH HACEAOBAHUS TPU3HAKOB. MOHOTHOPHIHOE CKPEIIUBAaHUE 1
25 JurubpuaHoe ckperuBanye. 3aKOH HE3aBUCUMOTO HAcIIeI0BaHUS TPU3HAKOB 1
26 CueruieHHOE Hacjen0BaHue nmpu3HakoB. JlabopaTopHas padora Ne 5 «M3ydyeHue pe3ynbraToB |
MOHOTHOPHAHOTO ¥ IUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpOIpEnapaTax»
27 I'enernka nona. HacnenoBanue npu3HaKkoOB, CHENJIEHHBIX C TIOJIOM 1
)3 N3menunBocTh. Henacnencreennas uaMeH4nMBOCTh. JlabopaTopHast pabora Ne 6. M3yuenue |
MOIU(PHUKAITMIOHHON H3MEHYMBOCTH, TOCTPOSHHE BAaPUAITMOHHOTO PsiJia M BAPHALIMOHHON KPUBOW»
29 Hacnencreennas uamenunBoctsb. JlaboparopHas padora Ne 7. «AHanu3 mytauuil y 1po3o¢huisl Ha 1
TOTOBBIX MUKpOIIpenapaTax»
30 I'eneruka yenoseka 1
31 Peseprubiil ypok. O600meHue no reme «HaciaeacTBeHHOCTh M1 K3BMEHUYHUBOCTh OPTaHU3MOB> 1
32 KontponsHas padora no teme: "HacnencTBeHHOCTh U HI3MEHUYMBOCTB" 1
33 Cenexkuus Kak Hayka v mporecc. MeToapl U TOCTHXKEHUS CeJIEKIUA PACTEHUHN U AKUBOTHBIX 1
34 buorexHonorus Kak orpacib IPOU3BOACTBA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka
Bcero
1 DBOJIIOLIMS U METOJIbI €€ NU3YUEHHUS 1
Hcropust pa3BuTHS NpEACTaBICHUN 00 SBOITIONNN 1
MuKpo3BOIIOLUS 1
4 [Tonynsammst Kak 3JIeMEHTapHas eAMHUIIA BUIa U HBorOIMH. JlabopatopHas padorta Ne 1 1
«CpaBHeHHE BUIOB 110 MOPPOIOTUIECKOMY KPUTEPUIO»
5 JIBroky1ue cuitbl (3IeMeHTapHbIe (GaKTOPBhI) SBOTIOLUT 1
EcrecTBenHbIit 0TOOD 1 €10 GOpMBI 1
7 Pe3ynbTaThl 3BOMIONMN: IPUCTIOCOOIEHHOCTh OPraHM3MOB U BH1000pa3zoBanue. JlabopaTtopHast |
pabota Ne 2 «Oncanue nMpucrnocoOJICHHOCTH OpraHu3Ma M €€ OTHOCUTENIFHOTO XapaKTepa»
Hanpasnenust 1 myTy MaKpO3BOJIIOIUA 1
Heob6patumocTs 3BOMIONINN 1
10 Wcropus xu3Hu Ha 3emile U METO/bI €€ U3yUeHUs 1
11 ['mnoTe3bl NPpOMCXO0KACHUS )KU3HUA HA 3eMIie 1
12 Pa3BuTHe )xn3HM Ha 3eMIie 1O IpaM U IIepruoaam 1
13 OCHOBHBIE 3Tarbl BOIOIUNA PACTUTEIHHOTO M )KUBOTHOTO Mupa. [Ipaktudeckas padora Ne 1 1
«M3yueHne ncKomaeMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B KOJIJICKIUSAX>»
14 CoBpemeHHas cucTeMa OpraHn4eckoro Mupa 1
15 DBOJIIOLIMS YEJIOBEKA (AHTPOIIOTEHE3) 1
16 JBmxymme cuibl (hakTopsl) aHTporioreHe3a. OCHOBHBIE CTa UM SBOJIIOLIUHU YEIOBEKA. 1
17 YenoBeueckue packl M MPUPOIHBIC aIallTAIllUU YEIOBEKa 1
18 PesepBHblit ypok. O0o01eHre o TeMe «Bo3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe» 1
19 KonTponbhas pabota no teme: "MukposBononusi, Makpo3Boitonus 1 AHTporiorenes" 1




20 DKoJorus Kak HayKa 1

21 Cpenpl 00uTaHUs U YKOJIOTHYECKHUE (PaKTOPHI 1
Abuotnueckue Qaxropsl. Jlaboparopnas padota Ne 3. «Mopdosnornyeckre 0coOeHHOCTH

22 pacTeHuii U3 pa3HbIX MecT oOuTanus». JlaboparopHas pabora Ne 4. «BnusiHue cBera Ha poCT U 1
pa3BUTHE YEPEHKOB KoJeyca»

23 Buotnueckue akropsr 1

24 DKojoruyeckue xapakrepuctuku nomynsuuu. [Ipaktudeckast padora Ne 2 «[loncuér miaotHocTu |
MOIYJISIIIMKA Pa3HbIX BUJOB PACTEHUM»

25 Coo01miecTBa OpraHu3MOB — OHOIEHO3 1

26 OKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMEI) 1

7 OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI. DKOJIOTnYecKre nupaMuibl. CBOMCTBA SKOCUCTEM. 1
Cykueccus

28 [IpupoaHbIE 3KOCUCTEMBI 1

29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobansHas sKocucTemMa 3emMin 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1

32 UYenoseuecTBo B 6uochepe 3emin. CymiecTBOBaHNE MPUPOJIBI U YEITOBEYECTBA. 1

33 KoHnTtposbHas paboTa mo teme: "Ikojgorudeckue GakTopbl U SKOCUCTEMBI . 1

34 PesepBHrIit ypok. O6001eHre TeMbl «C0o00IIecTBa U AIKOJIOTHYECKHAE CUCTEMBI» 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue
/Mlon pen. [Taceunuka B.B., AkuimonepHoe o0uiectBo «M31aTenbCTBO
«IIpocBenienue»

buonorusa: 10 knacc: 6a30Belil ypoBeHs : yueOHUK / B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. Py61ioB; nox pea. B.B. [Taceunuxka. - 5-e usz., crep. - MockBa

: [Tpocsemienue, 2023. - 223, c. : wi. - (JIMHUA KU3HK).

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






