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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUJIsS
omnpenereHus MoaXoJ0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOTro TNperMeTa
«buosorusi»  coctaBwiIM: KoHUentyaiaeHble mnonoxennas PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHusA, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENISIX U
NPUHLNNAX, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHHUE CHCTEMBI CPEIHETO
obmiero oOpa3oBanus B Poccuiickoit ®enepanu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECTICUCHUN
CYILIECTBOBAHMS 4YesioBeuecKoro oduniectBa. COINIACHO Ha3BaHHBIM IOJIOKEHUSIM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbl 110 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouojoruu Ja€T NpeACTaBICHHE O LEsiX, 00 oOuiei
cTpareruu OOy4YeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIOIIMXCS CpEACTBaMU
yueOHOoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COZIEpXKaHUE, €ro CTPYKTypy, paclpeAelieHHe IO pas3jeliaM M TeMaMm,
PEKOMEHIyEMYIO IOCJEI0BATEeIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIHLHOIO
npolecca, BO3PaCTHBIX 0COOEHHOCTEN 00y4Jaromuxcsl.

B mporpamme mno OuonoruM TakKe YYUTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM PE3YIbTaTaM
oOyyeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YaromIMXCS IO OCBOCHMIO COAEpIKaAHUSA
OMOIOrHUeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 xmaccel, 6a30BbIl YPOBEHB) peaIn30BaH
OPUHIMIT TPEEMCTBEHHOCTH B M3yUYeHMHM OWOJIOTMM, Ojlarojapss 4yeMy B HeW
MIPOCMATPUBAETCS HANPABIECHHOCTh HA pAa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUNA JTUYHOCTH, SKOJOTUYECKOr0 MBIILJIEHUS, IPEICTABIEHUN O 310POBOM
oOpa3e XH3HU M OEpPEeKHBIM OTHOILIEHHWEM K OKPY’KAIOLIEH MpPUPOTHONU cpeje.
[TosTOMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TaKKe 3HaAHUU O
CTPOECHUU KUBBIX CUCTEM PA3HOTO PAHTA U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLIECCOB B IPOrpamMme Mo OHWOJIOTMU YAEIEHO BHUMAaHHUE UCIOJIb30BAHUIO
NOJIYYEHHBIX 3HAHUH B MTOBCEIHEBHOM JKU3HU ISl PELIEHUS MPUKIAIHBIX 33734, B
TOM 4YHCle: NpO(UIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4YesOBEKa, MEIMKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHHS, 000CHOBaHUS AKOJIOTUYECKU
1[EJ1€CO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW Cpeie, aHaiu3a
BJIUSHUSA XO3SMCTBEHHON JAESITENBHOCTH YEJIOBEKAa HA COCTOSIHUE IMPUPOJHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAHHUSI K MPUKIIAJHON HAIPABICHHOCTH
yuyeOHoro mnpenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCThIO o0OecreueHus



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJILHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOoTOpas mpennosiaraer (HopMHpOBaHHE y  OOy4arouuxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpa.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAYyYHOW KapTHHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW IpUpoje, e€
OTJIMYMUTEIbHBIX INPHU3HAKAX — YPOBHEBOW OPraHM3allUd M 3BOJIOLUHU, CO3HAET
yCIOBUSL  JJIs:  IIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TI'PaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTUUECKOr0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K KUBOH MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl PELIEHHs] BOCIIUTATENbHBIX U
pa3BHBAaIOIIMX  3aJad  CpeiHero  obmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yuenne 6uonorun odecrnednBaeT ycaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYPBI, CIIOCOOCTBYET HMHTETpallid OMOJOTHMUECKUX 3HAHUH C
IPEJCTaBICHUAMU U3 APYTUX YYEOHBIX IPEIMETOB, B YACTHOCTU, (PU3UKHU, XUMHUU
u reorpa¢uu. Ha3BaHHBbIE NOJIOKEHUS O IpPEIHA3HAYEHUM Y4YEOHOro MpeameTa
«buonorus» coCTaBUIM OCHOBY J[UIS ONPEIEICHUS IMOIXOJ0B K OTOOpY U
CTPYKTYpUPOBAHHUIO €r0 COJCpXKaHUs, TMPEACTABIEHHOTO B Mporpamme IO
OHOJIOTUH.

OT10op conepxanusi yueOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPa3HOIo IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYalolUecs: JOJKHBl OCBOMTH 3HAHMS U YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, ONPENCTSIONMNE aJCKBATHOE IOBEICHUE
4eJI0BEKa B OKPYKAIOIIEH NMPHUPOIHOM cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHOU
KU3HU U MPAKTUUECKON AesTenbHOCTH. Ocoboe MECTO B 3TOM cHCTeME 3HAHWUN
3aHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYECKOT0 00pa3oBaHUsI.

CTpyKkTypupoBaHHE COAEp)KAaHUS y4yeOHOro Marepuaja B Mporpamme IO
OMOJIOTHH OCYIIECTBICHO C Y4E€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTJIUYUTETHHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIly U
IBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro npeamera «buonorus»
BbIJIEJICHBI CIIEAYIOIINE COJIEepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTosl
Hay4yHOro no3HaHus», «KieTka kak Ouosnoruueckas cucrema», «OpraHusM Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpa3ve OpPraHUuYECKOr0 MHUPAY,
«IBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTIY.

[lenr m3yuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOyYaIOIUMHUCS 3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHM3allii JKMBBIX CHCTEM pa3HOTO paHra W TMPHOOpEeTeHHE YMEHHIA
UCIIONB30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JEHCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PA3IMYHbIX KU3HEHHBIX MPOOIEM.

Hoctrmxenne 1ienu u3ydeHus: yaeOHoro npeamera «buosorus» Ha 6a3oBoM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIICAYIOIINX 3a1a4:

OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMBl 3HAHUH O OHOJOTUYECKUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBHIIaX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHUPA, O
METOJIaX HAy4YHOTO TO3HAHMSI, CTPOSHUU, MHOTO00pa3ui U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHW3AINH, BBLIAOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUAX B OUOJIOTHH;

dopMupoBaHrue y OOYYaIOIIMXCS TMO3HABATEIbHBIX, MHTEIUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpoOlIecCEe aHalIW3a JAHHBIX O MyTSIX pa3BUTUS B
OMONOTHH HAy4YHBIX B3TJISAO0B, UACH W TOAXOJOB K HM3YYEHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3aINY;

CTaHOBJIEHHWE Yy oOOydvarommuxcs oOmeld KyiabTyphl, (YHKIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHUE YMEHUN OOBSICHATD U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHUpa KUBOW MPHUPOABI HAa OCHOBAaHWW 3HAHUN M OMbITA, IMOJYYCHHBIX NIpH
U3yYeHUU OMOJIOTHH;

dbopMupoBaHHe y OOYYAIOIIMUXCS YMEHHA WILIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTUH;

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM IKHBOM
TIPUPO]IBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIIEHUS K HEH, COOTFOICHUS STUIECKIX
HOPM IPU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAaHHE IEHHOCTU OWOJOTMYECKHX 3HAHUW JJI TOBBIIICHHUS YPOBHS
HKOJIOTUYECKOUN KYIbTYpPHI, A1 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU TSI
OIICHKH TIOCTICICTBUN CBOEH JCSITEILHOCTH IO OTHOIICHUIO K OKPY)KAIOIIEH cpejie,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME W COOIIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpemnero o6miero oOpasoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM 00acTn « EcTecTBeHHO-HAYYHBIE TIPEIMETHD).



Jlist m3ydenus: 6nonoruy Ha 6a30BOM YPOBHE CPETHETO 00IIero o0pa3oBaHus
otBojuTcs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Heaemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXXAHME OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponb Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOM KApTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl MO3HAHUS KUBOM MPUPObI (HAOIIOIEHNE, SKCIEPUMEHT, OIUCAHUE,
U3MepeHue, Kiaccuukamus, MOJEIUpPOBAaHUE, CTaTUCTUYECKas oOpadoTKa
JTAHHBIX ).

JdemMoHcTpanuu:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS YKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Jcmonb3oBaHWE pa3iIUYHBIX METOAOB IpHU
U3Y4YEHUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMS.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonorun. Ominuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMIYJIALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHIA ), OMOC(EepHBIi.

JdemoncTpanum:

Tabnuupl u cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPTraHU3aIUU
YKUBOU MPUPOABD).

Oo6opynoBanue: Mmojens MoJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cCOCTaB M CTPOCHHE KJIETKH.

XHUMUYECKUI COCTAaB KIETKA. XUMHUYECKUE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OenKkoB. AMUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMBbIe ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpUYHAs, TPETHYHA U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIMN OEIKOB.



depmentel — Owuonormdeckue Karainm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoael: MoHocaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHupud03a),
aucaxapuapl  (caxaposa, JaKkTo3a) U MoJucaxapuiabl (Kpaxmall, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlumunel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rusipopobHble  cBoMcTBA. buonornueckue @yHkumu Jsmnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUA0B KaK HICTOYHUKOB SHEPTUU.

Hykneunossie kwucinorel: JHK wu PHK. Hykneoruast — MoHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuun PHK.
Buast PHK. AT®: crpoenue u ¢hyHKIINN.

[{uTosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJECUCTBUSA
uael u (akToB B HAYYHOM MMO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knerka kak mnemoctHas >kuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisiekysbel /JIHK kak reHetuueckuii anmapar,
cucTeMa cuHTe3a Oeska.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuoruueckas. (OcoOeHHOCTH
CTpOEHMs NpokapuoTHueckon kieTku. Kiierounas crenka Oakrepuil. CtpoeHue
DYKapHOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >XMBOTHOM U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbyukiuu. [1nasmaTnyeckas MemOpaHa, e€ cBoiictBa u ¢yHkiuu. [{utonnasma u eé
opraouzsl. OnHomeMmOpaHHble opraHounbl kierku: OIIC, anmapar I'onbmxu,
In30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHA: MHUTOXOHIPHUH, IIJIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUM U miacTua. Buasl muactua. HememOpanHbie
OpraHoufbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTp, LEHTPHUOIH, PECHUYKH,
KryTuku. OyHKIIMY OPraHOMIOB KJIETKU. BKiroueHus.

Anpo — perynatopHslid HeHTp KieTKH. CTpoeHue sjpa: siaepHas 000J0uKa,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

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

[unarpammer:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEKHBOM
npupoze», «PacrpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOACH.

Tabmuupl u cxemsl: «llepuoanueckas TabnMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbI BOJbIY, «bruocunres 6enka», « CTpoeHre MOJIEKYJIbI OENIKay,
«Ctpoenne ¢pepmentay, «Hyknennosrsie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHUE KUBOTHOU KIETKW»,
«CTpoeHre pacTUTENBbHON KIETKN», «CTpoeHHWE MNPOKAPUOTUYECKONW KIIETKWY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

OO6opyioBaHuEe: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE i MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHI, SKCHEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX M OaKTEpUil O] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OIIUCAHUE.

Tema 4. ’KuznenesiTeJLbHOCTH KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. AcCUMUIALMS (TIaCTUYECKUI OOMEH) U
TUCCUMUJISTIINSA (SHEPTETHUECKHii OOMEH) — JIB€ CTOPOHBI E€IMHOrO TIpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPOdHBIN U rerepoTpodHbiii. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dortocunte3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuun
dotocunTeza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A IS )KU3HU
Ha 3emuie. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHM.

XeMOCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
KU3HH Ha 3emIe.

DHepreruueckuii oOMeH B KieTke. PaciiernieHue BellecTB, BbIJEICHUE U
aKKyMYJIMpPOBAHHE DHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OKuCIHUTENBHOE dbochopunmpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOTro OOMEHa.

Peakuyn marpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi renerndeckoil wHGOpMaAlMU B KIETKE. |'@HETMYECKUM KOA U €ro
cBoiictBa. Tpanckpunius — matpuuHblii cuHte3 PHK. Tpancnsauus — 6unocunTes
Ooenka. Ortanbl TpaHciasiuuu. KomupoBanwe amuHokucior. Ponas pubocom B
OouocuHTe3e Oemnka.

Hexnerounsle ¢hopmbl )KuU3HU — BUpYychl. ctopus oTkpeiTust BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyautens CIIM/a.



OOpatHass ~ TpaHCKpUIIIIUS, peBepTa3a W  uHTerpaza. lIpodunakrtuka
pacrpoCcTpaHEeHUs BUPYCHBIX 3a00JI€BaHUI.

JdemMoHcTpanun:

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

Tabmuubl u cxembl: «Tunbel nutaHus», «Meradoauzmy, «MuUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoporact», «Porocunresy, «Ctpoenune JJHK»,
«Ctpoenre u QpyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus [JHK».

O6opynoBanue: moxaenu-anunkauuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOJeb CTpyKTypbl JTHK.

Tema 5. PasMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii 1IUKJ, WM >KU3HEHHBbIM 1MKA KieTku. MHTepdaza u MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuuds MaTpUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JluniouaHBIE W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosiOTMUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUI CMBICT MUTO34.

[Tporpammupyemasi ruGessb KJIETKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Buibl 6ecnonoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKycCTBEHHOE KJIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUN.

[TooBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meito3. Ctanuu Mmeio3a. IIporecchl, Npoucxoasdiine Ha CTaausax Menosa.
[loBenenne xpomocoM B Meno3e. Kpoccunrosep. buonormueckuii cmbici U
3Ha4YEeHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie Kene3bl: CeMEHHUKH U SUYHUKA. OOpa3oBaHME W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SHIEKIeTKa) — CIepMaToreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisiiusi, opraHorene3. [loctamOpuoHanbHOe pazButHe. THIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoncTpanum:

Tabmumpr 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHui», «BererarnBHoe pa3MHOKEHHE
pactenuit», «Jlenenue xkneTku OakTtepuily, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmukamus JTHK», «Mutosy,
«Meiio3y, «lIpsamoe n HenpsaMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIIUTAOIIMX U
YeJnoBeKay, « OCHOBHBIE CTaIMH OHTOTEHE3A.

OobopynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bl
MJIEKOIIUTAIOIIEr0», «SIHIEeKIeTKa MIIEKONUTaIero», «Kapnokunes B Kierkax
KOpEIIKa JIyKa», MAarHWTHas MOJENb-allIUIMKanus «/leneHue KIeTKu», MOJAEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIETKaX KOHYHMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGoparopHass pabota Ne 4. «M3ydyeHue CTpOEHHUS IOJOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpenaparaxy.

Tema 6. HacjieIcTBEHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipenmet u 3amaun reHeTUKU. VMictopust pasBuTus reHeTUKu. Poiie nuronorun
U 3MOpHOJIOrMM B CTAHOBJIEHWU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOe’KHBIX
yu4€HbIX B pa3BUTHE TEHETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTHYECKUl,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETHYeCKUi1). (OCHOBHBIE TI'€HETUYECKHE
NOHATHUS. | 'eHeTHYecKasi CHUMBOJIMKA, UCIIOJIb3yEMAsl B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEAOBaHUS NPU3HAKOB, YCTAHOBIIEHHBIE I'. Mennenem.
MoHoruOpusiHoe CkpelMBaHue. 3aKOH €IuHOO0Opa3usi THUOPHUIOB NEPBOIO
nokosieHus. IIpaBwiio JOMHHMpOBaHMs. 3aKOH pAacCUICIUIEHHUS MPU3HAKOB.
['unore3a yncroTsl ramer. [logHOE 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHHUS
npu3HakoB.  L{uToreHeTnueckne - OCHOBBI ~ JAUTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyromee ckpemuBanne. Mcnonp30Banne aHAIM3UPYIOIIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHNSI TEHOTHIIA OCOOM.

CuemieHHoe  HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHHI'OBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. | eHeTHYeCKHne KapThl.



['enernka mosa. XpoMOCOMHOE ONpeAeieHuE moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['omMorametrHeie W rereporaMeTHble opraHusMmbl. HacnepoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl ¥ BapUallMOHHAS KPUBASL.
Hopma peaxkuuum mpusHaka. KojJM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAU(PUKALUOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TreHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHasi "3MeHYnBOCTh. Kimaccudukamnus MmyTamnuii: TeHHbIE,
XpPOMOCOMHbBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluid. MyTareHHble (aKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHoM n3menunsoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETUKH
YeJIOBeKa: TCHEATOTHISCKNM, OJIM3HEI[OBBIM, IIMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE T€HOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBennble 3a0ojieBaHUs 4YeJOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue © TreHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIUMBI
310pOBOTr0 00pa3a >KU3HU, AMATHOCTUKU, MPOPUIAKTUKHN U JICUCHUS] TeHETUUYECKUX
Oone3Hel. MeauKO-reHeTHYECKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUY U JICUEHUU TeHETUUECKUX 3a00IeBaHN YEIOBEKa.

JdemoncTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MOHOTHMOpPUAHOE  CKpEIIMBAHME UM €ro
IUTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpEIIMBaHUE,
«uTonoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeTnueckue KapThl PACTECHUH,
KUBOTHBIX M YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumbel 4elnoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBuw», « MyTalmoHHasi U3SMEHUUBOCTD.

O6opynoBanue: MoAeIU-aNIIUKAIMK  «MOHOTHOPUHOE CKpELIMBAHUE,
«HenonmHoe nmoMuHHpoBaHue», «JuruOpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuKpompemnapar «Jlpo3zoduna» (Hopma, MyTanuu
(GhOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHOM.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabopaTtopHas pabora Ne 5. «3ydeHue pe3ynbTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas paborta Ne 6. «3yueHne MoaubUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJIa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaATAX).

[Ipaktuueckass pabora Ne 2. «CocTaBieHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak Hayka M MPOLECC. 3apOKICHHUE CENEKUUH U JTIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOToo0pasus
KyJIbTYPHBIX pacTeHHUW. LIEHTpbl MPOMCXOXKAECHHUS JOMAIIHHUX >KUBOTHBIX. Copr,
IIOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii M MHAUBUIYaJIbHBI OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3KopoACTBEHHOE
cKkpeuuBanue — HHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['eteposuc, unu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass tuOpuau3zauuss U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJYYEHHE TOJMIUIOUIOB. JIOCTMIKEHHMSI CENEeKUUMU pACTEHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHONOrUsl Kak OTpacib MNPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIbl
co3nanua pexomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiietounbie KyabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHWE BBICOKOMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Dkoyioruuyeckue W dthueckue  npobiembl. MO —  reHeTruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpauuu:

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

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTr0o00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl noMamHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuszanus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnougus», «OObekThl OuoTexHoNOruM», «KieTtouHble KynIbTYpel U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TIOJ0B U KOPHEIIJION0B JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTtopHble U npakTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTH)KEHHSI CEJEKIMH PAcTEHUH U
YKUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENBHBIA  y4acTOK, B TEIUIMYHOE XO3SCTBO, J1a0OpaTOpuIo
arpoOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJTACC

Tema 1. JBorOMOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMONOruU. BiusiHue 3BONIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTOIOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u GIop MaTepruKoOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyusi SMOPHUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTel y Bcex
OpraHU3MOB.

OomonnoHHas tTeopus Y. [apBuna. IlpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIMEe CWJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAST W3MEHUYNBOCTb,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopus 3BotoIuu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBosronus. [Tonmynsauuys kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxymire cuibl ((hakTopbl) SBONIOIUHM BHIOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc M KOMOWHATHBHAsT M3MEHYUBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeid
reHoB. M3ossius 1 Murpanus.

EcrectBenHbIii 0oTOOp — HampaBisoommil  (akTtop 3BoJOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB KakK pe3yJpTaT 3BoJjrouud. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMoph03bl U UANOATANTALINH.

Bun wu  BumooOpazoBanue. Kputepun Buma. OcHOBHble  (HOpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MakposBononusi. PopMbl  ABONIONUU:  (UileTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHas, napaenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HeCleNMaIu3UpPOBAHHBIX INpPeIKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paauanusl.

JdemoHcTpanuu:



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

Tabmunps! u cxemsl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiey, «3apoAbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EcrecTBeHHbI 0TOOP», «MHOroo0pa3ue COpToB pacTeHHII»,
«MHoroobpazue  mopon  KMBOTHbIX»,  «llomymsaumm»,  «MyTaunoHHas
U3MEHYUBOCTB», «Apomopdo3s», «Mnumoananramum», «OOmas nereHepaus»,
«/IBmKymne cuibl 3Bofonum», «Kapra-cxema wapuipyra nyremecTBus 4.
Hapsunay», «bopbba 3a cymniectBoBaHue», «lIpucrnocoOiIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHUECKOE BUIO00OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3aluTHBIX MPHUCIOCOOICHHUMN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBIEHUS IBOJIIOIUNY, 00bEMHAs MOEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaguyeckass kapra wwupa, KoJuleKius «DOpMbI COXpaHHOCTU
UCKOIAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYWIKW», MUKponpenapat «Jlpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH Teja).

JlabopaTtopHblie U npakTHYecKHe PadoThI:

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

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE M Pa3BUTHE KU3HH Ha 3em.ie.

JloHay4yHble TpPENCTABICHUS O 3apOKICHUH >XU3HU. HaydHble rumoressl
BO3HMKHOBEHHUs >KM3HM Ha 3emie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKOM 3BooMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. ®opmupoBanrne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M HX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX T'PYII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie mo 3paMm U nepuoaaM. Kartapxei. Apxernckas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, TEBOHCKN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickasgs »3pa W €€ mnepuoAbl: MaJCOrCHOBbI, HEOrCHOBBIM,
AHTPOIIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJornueckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIUU PACTUTEIIBHOTO W >KHBOTHOTO MHpa. Apomopdo3sl y pacTeHuidl u
KUBOTHBIX. [l0osiBIIEHNE, pacliBET U BBIMUPAHHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEeCcKOTO0 MHpa KaK OTpaKeHUE HIBONOUUHU. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMSA YeJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue npeactaBlieHuil o
MPOUCXOXKJICHUM 4YesloBeka. MeTroabsl u3ydeHus anTpornorene3a. CxoncTBa U
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopsbl) aHTPOIIOTEHE3A. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIHUN TPyJa, MBIIUICHUE, PEUb.

OCHOBHBIE CTaIUM W BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuvi, YenoBeK HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku ucKolaeMmbIX OCTaTKOB, BpeMs CYIECTBOBaHMS, 00JacThb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAHSL.

UenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPONEOUAHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlIbHAs]),  MOHTOJOUIHAs
(a3maTcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYILIECTBOBaHHUsA. EJIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemMoHncTpanun:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHne CoyHEUHOM cucTembl», «Pa3BuTHe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuornueckasi kietka», «COBpPEMEHHAsi CHUCTEMa OpPraHUYECKOrO MUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS 4YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmmue moan», «lpesHue momn», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachi».

O6opynoBanne:  mymsiku  «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaJblla, KPOMAHBOHIIA), CIJICTIKH WJIIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YeNOBEKa (KaMHU-YOMIEPHI,
pyoOuna, ckpebna), TeOXpoHOJOrHMYecKass Tabnuma, Koiuiekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTAaTKOB PacTeHU U
YKUBOTHBIX B KOJUJIEKLIUSX).



OKCKypeHsl «IOBOJIOLMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAaeBEAUYECKUI My3€l).

Tema 3. Opranu3msl M OKpYy:Kaomias cpeaa.

DKOJIOTHS KaK HayKa. 3aJjayi U pa3/ielibl 9KOJIOTruU. MeToabl SKOJIOTUYECKUX
UCCJIEIOBAHUMA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MMOYBEHHAS,
BHYTPHOPIaHU3MEHHAS.

Oxonoruueckue (axkropel. Kiaccudukanus skxonorudeckux (HakTOpOB:
abnoTtnyeckre, OWOTHUYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOphbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoOnenust  OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunbr OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHLUA, XUIIIHUYECTBO, CUMOKO03 U ero ¢opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOACUCTBHUI ISl CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyysanuv. (OCHOBHBIE TOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[mHaMuka 4MCIEHHOCTH HOIYJISIHUU U €€ peryJisaius.

JdemoHcTpanum:

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

Tabnuubl u cxemsl: kapta «[Ipupogubie 30Hb1 3emuan», «Cpeasl 0OUTaHUS
opranusmoB», «®otonepuoauzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU MONyJ s uHPy30puu-TyPenbkny, «Ilumespie enm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUI M3
pPa3HBIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIeycay.

[TpakTuaeckas padora Ne 2. «IToacy€T MIOTHOCTH MOMYJIALMN pa3HBIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa 1 3KOJI0rHYeCKHE CHCTEMBI.

CoobmiecTBOo opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Buabl-momunantsl. CBsizu B
OUOIIEHO3E.

DKkoyioruueckrue cuctembl (dkocucreMbl). IloHsatue 00 »sKocucTtemMe u
ounoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BEIECTB U MOTOK SHEPTUU B SIKOCHUCTEME.
Tpoduueckue (mumieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENIU SKOCUCTEMBI: OMomacca, MPOAYKIHS. ODKOJIOTMYECKHE
nupamMujbl:  MPOIYKLUMHU, YHUCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOIHOTO
VI TIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBoctH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6uocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aJbHOM JKOCHCTEMBI. J[MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyniecTBoBaHUE MIPUPO/IbI u YEeJI0BEYECTRA. CoxpaHneHue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
yIOpPABJICHUS TMPUPOJHBIMU pEecypcaMd UM MX HUCHOIb30BaHue. JlocTHKeHus
OMOJIOTUU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

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

Tabmumpl u cxemsl: «Ilumessie nenu», «bUOEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOrHMYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIC  BO3JECWCTBHA Ha  Ipupony», «BaxkHeuIMe HMCTOYHHUKHU
3arpsi3HEHMS] BO3[yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIIas COCTaBIAIOIIAs
ouochepnr», «Daktopsl Aerpananuu mouBy, «l[lapaukoBeiii A3 dexty, «DakTophl
paaroaKTUBHOIO 3arpsi3HeHUs Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI 3kpaH Ouocdeps»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anaukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PactutenbHble co00IIeCTBaY, KoJeKInH «buorieHos3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIMU PACTEHUH U
KUBOTHBIX, MPHUHAJICKALINE K Pa3HbIM SKOJOTHUYECKUM TpyIaM OJIHOTO BHUA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paKEHUS OXPaHIEMBIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycraHaBIuMBalOTCI TpeOOBaHUS K pe3yibTaTaM
OCBOCHHS  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OOIero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUA Npeamera «buosmorus»
BBIJICJICHBI CIEAYIOIINE COCTABISIOIIME: OCO3HAHUE OOYYarOUMMUCS POCCUHCKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/ICNICHUI0, HajJu4yhe MOTUBAIMM K  OOY4YEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJICHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOIO
3HaHWS, TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOECH
JIEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, NPUCYLUIUMH CUCTEME
OMOJOTMYECKOro  00pa3oBaHWs, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE PE3yNbTATBl OCBOEHHUS NpeaMeTa «bHOJIOrus JOCTUTAKOTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMH COLUOKYJIbTYPHBIMUA, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMU
MOBEJACHUSI U CIIOCOOCTBYIOT MpOllECCaM CaMOMNO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, PAa3BUTHS BHYTPEHHEW TMO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPy/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TpaguUKsIM MHOTOHAallMOHAJIIbHOTO Hapoaa Poccuiickoir @Denepauuu, Npupoae U
OKPYKaroUIEH cpele.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH 00YJarONuXcsi pyKOBOJCTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOINECTBa, PACIIMPEHUE KU3HEHHOTO
ONBbITA U ONbITA AEATEIBHOCTH B MPOLECCE PeATM3alMi OCHOBHBIX HaIPABJIEHUN
BOCHUTATEIILHON JEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JAEATEIIBHOCTA TMPU CO3/IaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TO3HUIIMI0 10 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTAMH U
COLMAJIbHBIM IOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHWYECTBY B IMPOLECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, MO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a/a4, YBaXUTEIbHOIO
OTHOILIEHUST K MHEHHUIO OIMOHEHTOB TNpHU OOCYXIECHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTbh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh POCCHICKOU TPaXIaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunou, ropmoctu 3a CBOM Kpa, CBOXO PoauHy, CBOM SI3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJTHOMY HACIIEAUIO U TAMSITHUKAM MPUPO/IBI,
JNOCTHXEHNAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKMX YUY€HBIX B CTAHOBJIEHUE U
pa3BuUTHE OHMOJOTUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATHh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOECHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POAUTEIAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUM C
TpaguuusaMu HaposoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILEHWE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHHUE YMOIMOHATBHOTO BO3/ICMCTBUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOIMOHAIBHOTO 0JIATONOTYyYHs:

MOHMMAHUE W peanu3anusi 370poBOTO u Oe3omacHOro oOpa3a JKHU3HU
(3mopoBOoe  TWTaHWE, COOJIONICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBIN PEXUM 3aHSATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUYECKOMY U NICUXUYECKOMY 3710POBBIO;

MOHMMAHUE 1EHHOCTH TNPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30IacHOr0 MOBEJACHUS B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TOCIEACTBUNA M HEMPUSTUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peaTr30BBIBATH
CcOOCTBEHHbBIE KU3HEHHbBIE IJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O M C€aMOOOpa3OBAHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JOrn4eCKOro BOCIMTAHMS :

DKOJIOTUYECKU I1IE€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HHU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUM Jid
OKPYXKaroLEen Cpeabl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTeH uX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HAHUS M YMEHUS TPU PELICHUH NpoOJieM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COONIOJICHUME  TMpaBUi  TOBEICHHUST B  MPHUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHUE JEWCTBHUM, NPUHOCAIIMX BPEId  OKpPYX aroUEeu
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONpUATHBIE SKOJOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX JEUCTBUN U MPEIOTBPAILATD HX;

HaJIMYue Pa3BUTOr0 3KOJOTMYECKOTO MBILIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OIbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLHMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JESATENBHOCTH dKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUDE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M YWTATENIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXK]Y JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHHE creuuUuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOopMUPOBAHUN PAIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpEJCTaBICHUS 00 OKPYXAalolleM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YeJOBEKa U
oO1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U peuieHuu MpodiieM
COXpPAHEHUS IIPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJieM U
obOecrieueHus  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKHX 3HAaHUN B IENsIX
NOBBIIICHUST OOIIEH KyJbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHON IPaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3Y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLHIHOCTHM METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
OOBSCHEHMSI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHUI,
yMEHHE JeNaTh OOOCHOBAHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAYyYHBIX (DAaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSX;

OCO3HAaHHME IIECHHOCTHM HAyYHOW JAEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTH K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY MOJyUYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMmeTHble pe3yibTaThl OCBOCHHsS ydyeOHOro mnpeamera «buomorus
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYAIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, sIBJICHUE, MPOILIECC,
cUCTeMa, Hay4dHbIH (DaKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIieIOBaHWE,  HAOJIIOJIEHUE, WU3MEpPEHHE, OSKCIEPUMEHT U  JAPYrux),
YHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

peryJsITUBHBIC), obecrnieynBaroIme dhopMupoBaHue (yHKITMOHATBLHON
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTH
o0yJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpPCaJdbHbIC Yy4YeOHBIC JCHCTBUS B
II03HABATEJIbHON U COLUAIIBHON IPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHETO OOIIETO
00pa3oBaHMs TOJKHBI OTPAXKATh:

OBJagenue YHUBEPCAJIbHBIMU yueOHbIMH MO3HABATEIbHbIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMpPOBATh U AKTyaJlU3UpoBaTh  MpolIiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh IIPU OCBOCHUM 3HAHUM NOPUEMBI JIOTMYECKOTO MBIIIIEHUS
(amaynm3a, CHHTE3a, CpAaBHEHMSI, KilacCu(UKAIUU, 000O0IICHNS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapakTEpHbIE NMPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSATUSAMH);

ONPENCIIATh LEIH ACATEIBHOCTH, 3a/laBas IapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKHE TOHSATUS ISl OOBsICHEHUS (PAaKTOB U SBICHUUN
JKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUs (MHIYKTUBHBIC, JI€yKTUBHbBIC, IO
aHAJIOTUH), BBISBJISTH 3aKOHOMEPHOCTH W MPOTUBOPEUHUSI B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSATh CXEMHO-MOJICJIbHBIE cpeacrTaa TS MPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOILICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a



TakK€  NPOTHUBOPEUYHMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN A TEbHOCTH;

KOOPAMHUPOBATh M  BBIMNOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHUECKUX 3aa4, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONIBb30BaTh pPAa3jMyHble BUABl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HaHWS, €ro HWHTEPIpEeTalnH, MPeoOPa30BaHUIO M TPHUMEHEHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YKCJIE MPH CO3JaHUH YUEOHBIX U COLUATbHBIX MPOEKTOB;

¢dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMU U METOJJAMH;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAMTb apryMEHThI AJS JOKa3aTelIbCTBA
CBOUX YTBEPX/ICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHMUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
NeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO M MPAKTHUECKYIO 00JIacTH
KHU3HEIEATEIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ unopmanueii:

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



uH(OPMAITUIO PA3INYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IUYHBIE METOJBI MPU MOWCKE U
oTObope Omosiorndeckor MHpopMaIu, He0OOXOAUMOMN JJIsI BBIMOJHEHUS YUEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPYy aKTHBHOTO HCIIOIB30BAHUS PA3TMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (GOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CXxeMbl, Tpa@uKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAYYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu pabdoTe ¢
OvoJornyeckon HHPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (QU3nyeckue u
MaTeMaTU4YeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amMUTHl  WH(OpMaIuwy,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaeHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHUKAITUHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WU JIUCKYCCUM IO CYHIECTBY OOCYX IaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TMpeiaraeMoun
3a/1a4, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYaCTHUKOB
JMaJIora Wi JUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CHIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHsSI C HCIOIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOIEHCTBUS IPU PEIIeHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUU € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)X/I0T0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JEWCTBHM,
pacrnpenenartb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI padoThI;

OLICHMBATb KadeCTBO CBOEr0 BKJIAJAa M KaXJOr0 YYaCTHMKA KOMAaHIbI B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

Ipeularatb HOBBIE IIPOEKTHI, OLEHMBATh HIEH C TO3MLHM HOBW3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHUBHBIM.

OBJ1aieHNe YHUBEPCANbHBIMH PeryJsaTUBHbIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIEM U UX
pEILIECHUS B dKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI IIEJNEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUAX M IOCTYIKAX 10 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESITEIBHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBIATh IUIAaH pPEIIeHHs MpoOieMbl ¢  y4€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHNN;

JieJ1aTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO IIMPOKOM 3SPYIULUH B
pa3HBIX O0JACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsM, BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCT,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJeTh  HABBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHUM, MCIOJIb30BaTh NMPUEMBI peIeKCUU JUIsl OLIEHKH CHUTyaluH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETb OLICHUBATh PHUCKH W CBOECBPEMEHHO IPUHMMATh PELICHUSA IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl [JPYI'MX IpU aHaJIu3€ pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenmeTrHble pe3ynapTaThl OocBoeHusi nporpamMMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorus»
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHMIO, MHTEPIIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HaHUS U
IPUMEHEHHUIO 3HAHUM B pa3iMuYHbIX y4E€OHBIX CUTyalUsX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHBI IO TOJaM 00yUYEeHHUSI.

[TpenMeTHbIe pe3yapTaThl OCBOEHUSI yuyeOHOro npeamera «buonorus» ¢ 10
Kjlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAJIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHNs KU3HEHHBIX 3aj1a4;

YMEHHE DPACKPBIBATh COAEpKAHHE OMOJIOIMYECKMX TEPMHHOB M IOHSITHIA:
XKU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U NpEeBpallCHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAas OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOYKIUS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMYECKHUE TEOopuu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosorun), 3axoHsl (I
Mengens, T. Moprana, H. 1. BaBuiosa) u ydenus (o meHTpax MHOroooOpasus u
IPOUCXOXKIECHNS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHULb
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIAMHU HAYYHOIO MO3HAHUSA B OMOJIOTUU: HAOIIOJCHNUE U
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpraHU3alMs U TPOBEIACHHE
OMOJIOTMYECKOTO  OKCIEPUMEHTa,  BBUIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYECHHBIX



pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALEHUS 3HEPIUM B KIETKe, (poTOoCHHTE3A,
IUTACTUYECKOTO M SHEPreTMYecKoro oOMeHa, XeMOCHHTe3a, MHTO03a, Melo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUIYaJbHOTO PpA3BUTHUA OpraHU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUUECKUX PEIICHUN B MOBCEIHEBHOU
XKU3HU C IeNplo obecriedyeHus: 0€30MacHOCTH CBOETO 3I0POBbsi U 3/10POBbS
OKPYKAIOIIMX JIIOACH, COOIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUSI B OKpPY KaroIen
IPUPOJHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYEeCKHe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAaHME, CLEIMJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs JJIs MpeICcKa3aHUsl HAcJlIeJOBaHMs MPU3HAKOB Y
OpraHM3MOB;

YMEHHE BBINOJIHATH J1a00OpaTOpHBIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000pPYI0BaHUEM;

YMEHHME KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMK, HAyYHO-IIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE U YCTHBIE COOOLIEHMUS,
0000111251 OMONOTMYECKYI0 UH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh OHATUHHBIN anmnapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kaacce JOIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIa/J€ POCCUHUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIEHUs dKU3HEHHBIX 3aj1ay;

YMEHHE DPACKPBIBATh COAEpKAHME OMOJIOIMUECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OHM, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOTICHHOCTh OPraHMW3MOB, BHII000PAa30BaHME, SKOJIOTHMUECKHE (DAKTOPHI,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNU MUTAHUS,
AKOJIOTHYECKas MpamMua, Onoreonenos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TeOopuu (IBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DSBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apompiieBoro cxozictBa K. M. Bbopa, depemoBaHusi TJaBHBIX HANpaBiICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPECIIATH TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTUN: HAOIIOACHHUE U
OMHCAaHWE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHMA, OPraHMU3alMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISABJICHHE
3aBHCHUMOCTH MEXAY HCCIEIyEMbIMI BEIWYHMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yabTaTOB, MCMIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKA CTPOSHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJIOB, NOMYJSALMHA, TMPOIYLEHTOB, KOHCYMEHTOB, PEAYILECHTOB,
OMOreoeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAaxX, aHTPOINOTEHHBIX HM3MEHCHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
ITUKIIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIYYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
IIPOIIECCOB W SIBJICHHM, /ISl MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNplo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi M 3I0POBBSA
OKPY’KaIOIIMX JIOACH, COOII0IEHUSsI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
OPUPOJIHON cpese, MOHMMAaHUE HEOOXOJWMOCTH HCIOJb30BaHUS JOCTHKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAallMOHAIEHOTO TIPUPOIOTIOIH30BAHHS,

YMEHHE peliaTh dJeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIIATH CXEMBI
MEePEHOCa BEIIECTB U IHEPTHUU B IKOCUCTEMAaX (LIeMU MUTAHUS);

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M MpaKTUYECKHE pPadOThI, COOII0IATH
npaBuiia npu padoTe ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHUECKOTO  COJACP)KaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUA W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TJOOaldbHBIE  SKOJIOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6UONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3ieioB U TeM nudpoBbie
Ne i/ P Kontpoabnbie  IIpakTnueckue (1upp )
NMpPorpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTIA fak HayKa 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CUCTEMBI U UX OpraHU3aIus 1 bubnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
B https://m.edsoo.ru/7f41¢292
Bbu6muoreka [JOK
4 FKH3HEAEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXkeHUE 1 MTHANBUYAJIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTb M UBMEHUYUBOCTh 2 15 bubnuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust oprann3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
Bbu6muoreka [JOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TEM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
! IBOTIOLKOHHAS GHOTOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 OprauusMmel U OK aromlas cpena 5 1 bubmorexa LOK
p PyKarotl pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/ 741 cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acos DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreMe Hayk 1 § https://m.eds00.ru/863e6122
04.09.2024 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOW TPUPOIBI.
[Tpaktrueckas padora Ne 1
2 «/cnonbp30BaHue Pa3InYHbBIX 1 0.5 bubmorera [IOK
P ’ 11.09.2024  https://m.edsoo.ru/863e6122
METOJIOB TPU U3YYICHUU
OHOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuctemsl, MPOLIECCHI | bubnmoreka [JOK
U UX U3yYEHUE 18.09.2024  https://m.edsoo.ru/863e6564
4 XUMHUYECKUM cocTaB KIIeTKH. Boma u | bubnunorexa LIOK
MHHEPAIBHBIE COJIA 25.09.2024 | https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
b ) 1
> ek CocTas u CTpoeHme beaKos 02.10.2024 = https://m.eds00.ru/863e6b72
depMeHTHl — OHOJIOTHYECKHE
KaTtanm3aTopsbl. JlabopartopHas
6 pabora Ne 1 «3yuenue | 0.5 bu6muoreka [IOK
KaTaJIUTHYECKON aKTUBHOCTH ’ 09.10.2024 = https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3hl
WJTU KaTajasbl)»
7 YriaeBoapl. JIunuael 1 bubnmorexa LOK

https://m.edsoo.ru/863e6870




16.10.2024

but6mmoreka [IOK
8 Hyxientossie kncaotel. AT® 23.10.2024  https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MeTo1bl U3ydeHUS bubnmoreka [JOK
kietku. Knerounas teopust 06.11.2024  https://m.edsoo.ru/863e6e88
10 Kietka kak menoctHas xuBas
cucrema 13.11.2024
CtpoeHne 3yKapuoTHYECKOM
kietku. JlabopaTopHast pabora Ne 2
«W3yueHune cTpoeHus KIETOK bu6nuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 20.11.2024
OakTepHii o] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCaHUE»
but6mmoreka [IOK
12 Obmex BemmecTs wim MeTaboMI3M 27.11.2024 | https://m.eds00.1ru/863e766¢
but6mmoreka [IOK
13 Porocures. Xemociires 04.12.2024  https://m.edsoo.ru/863e7¢98
. bubmuoreka [IOK
14 duepreTiicciui 0omen 11.12.2024  https://m.edsoo.ru/863¢7aae
JKu3HeHHEIN UK KIeTKU. [leeHue
kietku. Mutos. JlabopatopHas
15 pabota Ne 3 «HabmroneHne Murosa B 0.5 bubmorexa [JOK
18.12.2024  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes Oenka. Peakimst bubmuotexa [JOK
MAaTPUYHOTO CUHTE3a 25.12.2024 | https://m.edsoo.ru/863e¢796¢
17 Tpancsiius — OnocuHTE3 OeNKa but6mmoreka [IOK




15.01.2025 | https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — bu6muoreka [IOK
BUPYCBI 22.01.2025 @ https://m.edsoo.ru/863e¢7540
but6mmoreka [IOK
19 @OpMBI pa3MHOXKEHUS OPraHU3MOB 29.01.2025 https://m.edso0.ru/863e81b6
T https://m.edsoo.ru/863e831¢e
bubnunoreka LIOK
2 Meii
0 eHos 05.02.2025 = https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaGopatopnas padora Ne 4 0.5 Bubmuorexa [JOK
«M3yueHune cTpOeHHS MOJIOBBIX ' 12.02.2025  https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»»
2 WNHpuBunyansHOE pa3BUTHE bu6nuorexa [IOK
OpraHu3MoOB 19.02.2025  https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bu6muoreka [IOK
HACJIEACTBEHHOCTH U U3BMEHYUBOCTHU 26.02.2025 | https://m.eds00.1u/863e86{2
3aKOHOMEPHOCTH HACIEOBaHUS
24 pu3HaKoB. MoHOrubpuIHOE bubmorexa [IOK
P ] pui 05.03.2025 = https://m.edsoo.ru/863e8878
CKpelllMBaHue
UTHOPUIHOE CKpeIUBaHuE. 3aKOH
25 SeBaBHIZ:I/Ii[/IOFO Hef)cnuel OBaHUSA bubmorexa HOK
A 12.03.2025 = https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOE HaclIe/1I0BaHNE
2% npu3HakoB. JlabopaTtopHas pabota 0.5 bu6muoreka [IOK
Ne 5 «M3yueHue pe3ynbTaToB ' 19.03.2025 = https://m.edsoo.ru/863e8c60

MOHOTHOPUIHOTO U JUTHOPUIHOTO




CKpEeLIMBaHUA y Ap030(uiIsl Ha
TOTOBBIX MUKPOIMpENapaTax»»

7 I'enetuka nosa. Hacnenosanue 1 bubnuotexa [JOK
MPU3HAKOB, CLUEIUICHHBIX C ITOJIOM 02.04.2025  https://m.edsoo.ru/863e8c60
MN3menunBocts. HenacnenctBeHHast
M3MEHYMBOCTH. JlabopaTtopHas

73 paborta Ne 6. U3yuenue ) 0.5 bu6muoreka [IOK
MOIU(PHUKAITMOHHON H3MEHUYUBOCTH, 09.04.2025  https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

HacnenctBenHas '3MEHYHBOCTb.

29 Jlabopartopnast pabota Ne 7. ) 0.5 bu6muoreka [IOK
«AHanu3 MyTanuil y 1po3o¢puisl Ha 16.04.2025  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpemapaTax»

but6mmoreka [IOK

30 Perteriica enonexa ! 23.04.2025  https:/m.edsoo.ru/863e8d78
PesepBHbIit ypok. O600611IeHHE 10

31 TeMe «HacnencTtBeHHOCTE U 1 30.04.2005
U3MEHYUBOCTbh OPTaHU3MOB

32 Cenekius Kak HayKa U poLece 1 Bubmmorexa [IOK

07.05.2025  https://m.edsoo.ru/863¢9214

13 MeToasl U JOCTHXKEHHUS CETICKIINHU 1 bubnuotexa [JOK
pacTEeHUI U KUBOTHBIX 14.05.2025  https://m.edsoo.ru/863e9214

14 buorexHonorus kak orpacib | bubnmoreka [JOK
MPOU3BOACTBA 21.05.2025 | https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KIIACC

KosnyecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
1 OBOJIIONYS U METOILI €6 U3YUEHUS 1 8§ bubmmorexa LOK
A s 02.09.2024 | https://m.edsoo.ru/863ea20e
Cucrema OpraHn4ecKoi Mpupoabl
2 KJI . 1
WHHES. YBOJTIOIMOHHAS TEOPHUS 03.09.2024
x.b.Jlamapka.
Ucrtopus pa3BuTus peacTaBiIeHUN
3 00 aBomronuu. [Ipeanoceuiku | bubnmoreka [JOK
BO3HUKHOBEHHUS IBOJIIOITMOHHOTO 09.09.2024  https://m.edso0o.ru/863e9570
YUCHHS
4 Y./lapBUH U OCHOBHBIE MOJIOKEHHUS 1
€ro Teopuu 10.09.2024
but6mmoreka [IOK
5 M 1
HIPOIBOIONHA 16.09.2024 | https://m.edsoo.ru/863e9cle
6 B 1
UJ1, €ro KpUTEpUn 17.09.2024
[Tonynsauus Kak 31eMeHTapHas
€AMHUIA BUJA U DBOJIIOIIH.
7 Jlaboparopnas pabota Ne 1 1 0.5 bubmorexa [JOK
patopraz p ) ' 23.09.2024  https://m.edso00.ru/863e99c6
«CpaBHEHHE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHIOY
3 ['enernueckuii cocTaB MOMYJISIUNA. 1
W3menenne reHoQoHIa MOMyISIUH. 24.09.2024




Hpeiid reHos

JIBHXKyIIHE CUITBI (3JIEMEHTAPHBIC
(haKTOPBI) SBOIOINH

30.09.2024

but6mmoreka [IOK
https://m.edsoo.ru/863¢9da4

10

Bopr0a 3a cymecTBoBaHue U ee
hopmbI

07.10.2024

11

EcrecTBenHbIit 0TOOp U €ro (opMbl

08.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/863e9ed0

12

N3onupyronye MexaHu3Mbl.
Bunoobpa3zoBanue.

14.10.2024

13

Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH1000pa3zoBanue. JlaboparopHas
pabora Ne 2 «Onucanue

IPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé

OTHOCHUTCIILHOT' O XapaKTepa»

0.5

15.10.2024

but6mmoreka [IOK
https://m.edsoo.ru/863e9fde

14

CucreMa pacTeHUH U KUBOTHBIX -
O0TOOPaXKEHHUE IBOJTIOIHH

21.10.2024

15

Hamnpasnenus u nytu
MakposBoiroi. HeoOpaTuMocTh
HBOJIIOLNH

22.10.2024

bubnunorexa LIOK
https://m.edsoo.ru/863e9cle

16

OcHOBHEIE METOAbI CCIICKIINUA.
Cenekius pacteHuil. 3akoH
TOMOJIOTUYCCKUX PAI0B
H.N.BaBunosa

05.11.2024

17

Cenexius ) XUBOTHBIX U
MHUKPOOPTaHU3MOB

11.11.2024

18

CoBpeMEHHOE COCTOSIHUE U
MEPCIIEKTUBBI OMOTEXHOJIOTUHI

12.11.2024




Ucropus xu3Hu Ha 3emiie U METObI

19 €€ U3y4eHUs 18.11.2024
20 DBoumonus Ouochepsl U YEIOBEK 19.11.2004
)1 ['unoTre3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie 25.11.2024  https://m.edsoo.ru/863ea5a6
2 CoBpeMeHHbIE PEACTABIECHUS O
MPOUCXOXKACHUY KU3HU 26.11.2024
” Pa3Butue xu3Hu Ha 3emiie 1o 3pam bu6muoreka [IOK
U IIepHOJIaM 02.12.2024 = https://m.edsoo.ru/863eabbe
24 Opodtonus 6uochepst 03.12.2004
OCHOBHBIE 3TaITbl SBOTIOIUN
PaCTHTENHHOTO U KUBOTHOTO MUPA.
)5 [IpakTuueckast padora Ne 1 0.5 bubnmoreka [JOK
«M3yueHne UCKOMMaeMbIX OCTaTKOB 09.12.2024  https://m.edsoo.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJUTEKIIUSX »
26 JlokazaTenbCcTBa 3BOMIOIUN
OpraHr4ecKoro Mupa 10.12.2024
7 CoBpeMeHHas cuctema bu6muoreka [IOK
OpraHr4eCcKoro Mupa 16.12.2024  https://m.edsoo.ru/863ca48e
)3 [TonoxxeHne yenoBeka B cUCTEME
YKUBOTHOTO MHUpa 17.12.2024
bubnmnoreka [JOK
29 IBOIOLHS HeIIOBeKa (aHTpONOTeHE3) 23.12.2024 https://m.edsofru/863eac2c
30 [IpapoauHa yenoseka

24.12.2024




JBrxyue cuibl ((haKTophl)

bubnunorexa LIOK

31 AHTPONOTeHE3a 13.01.2025  https://m.edsoo.ru/863ead44
3 CoumanbHble (akTOpbI
aHTPOIIOreHe3a 14.01.2025
1 OCHOBHBIE CTaJIUU IBOJIOLUU
YeJIoBeKa 20.01.2025
34 COBpPEMEHHBIE IPOOITIEMbI
YeJI0BEYECKOro O0IIecTBa 21.01.2025
35 UYenoBeyeckue pacel U MPUPOIHBIE bu6muoreka [IOK
aJlanTaly 4eJI0BeKa 27.01.2025 | https://m.edsoo.ru/863caca2
16 ®dakTophl pacorenesa. Kputuka
pacuszMma. 28.01.2025
PesepBHbIit ypok. O60061IEHHE TT0
37 1};::;/;:{ ;]1(;3;{:;)1::}1}3%% U pa3BUTHE 03.02.2025
OY no temam "DBosnonus
38 OpPraHUYEeCKOro MUpa.
ApHTponoreHe3" ’ 04.02.2025
39 DKOJIOTHSI KaK HayKa 10.02.2025
40 Cpena oOuTaHUsI OPTAHU3MOB U €€
(hakTopHI. 11.02.2025
41 MecTooOHUTaHHE U SKOJOTHYCCKHE bubnuotexa [JOK
HUIITA 17.02.2025  https://m.edsoo.ru/863eafec
AOGuoTtndeckue (HaKTophl.
4 JlabopaTtopnast pabora Ne 3. 0.5 bu6muoreka [IOK
«Mopdodomnoruueckue 0COOEHHOCTH 18.02.2025  https://m.edsoo.ru/863eb10e

pacTeHui U3 pasHbIX MECT




obutanus». JlabopatopHas pabora
No 4. «Bnusgnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

43 bruotnueckue hakTopsl bubnmorera LHOK
p 24.02.2025  https://m.edsoo.ru/863eb348
44 OCHOBHBIE THIIBI SKOJTOTHYECKUX
B3aUMOJEHUCTBUI 25.02.2025
45 KonkypeHTHbBIE B3aUMOIECTBUS 03.03.2025
DKOJOTHYECKHE XapaKTePUCTUKU
nonyssiuu. [Ipakruueckas pabora
4 02«1 é .
6 No 2 « OHS%T IUIOTHOCTH 0.5 04.03.2025
TIOMYJISIIIE Pa3HbIX BUJIOB
pacTeHui»
4
7 JlnHamuka nonyssuu 10.03.2025
43 Coo0mecTBa OpraHu3MOB — bu6muoreka [IOK
OHOIIEHO3 11.03.2025 | https://m.edsoo.ru/863eb46a
49 CrpykTypa coobiecTna. 17.03.2005
50 B3auMocBsA3b OpraHu3mMoB B
coobectBax. I1uIeBsle 1en. 18.03.2025
51 OKOJIOTHYECKHUE CHCTEMBI bubmuotexa [JOK
(3KOCHCTEMBI) 01.04.2025  https://m.edsoo.ru/863eb46a
52 DKOJIOTUYECKUE MUPAMUBI 07.04.2005
N but6mmoreka [IOK
>3 CpoiicTsa sxocuetem. Cykuecens 08.04.2025 | https://m.edsoo.ru/863eb5fa




54 IIpuponaHble 3KOCHCTEMBI 1 14.04.2005
55 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 15.04.2005
56 Bnusinue 3arpsi3HeHU HA )KUBBIE |
OpraHu3Mbl 21.04.2025
57 ®opMHUpPOBAHKE IKOJIOTUYECKOTO 1
CO3HaHUA 22.04.2025
IIpupoaHbIE pecypChl. OCHOBBI
58 palMOHAIBHOTO 1 78.04.2025
MPUPOIOTIOIE30BaAHUS
59 buocdepa — rnobanpHas | bu6muoreka [IOK
JKOCHCTEMA 3eMIIN 29.04.2025 | https://m.edsoo.ru/863ebbSe
60 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnmoreka [JOK
ounocdepsl 05.05.2025  https://m.edsoo.ru/863ebd16
1 4 1
6 eJI0Be4YecTBO B Orocepe 3emin 06.05.2025
6 CocyuiecTBOBaHHE TPUPOJIBI U 1 bu6muoreka [IOK
YeJI0BEYEeCTBA 12.05.2025  https://m.edsoo.ru/863ebale
63 O606mmenne Temsl «Coob1iecTBa u 1
JKOJIOTUYECKHE CUCTEMBI» 13.05.2025
4 P i 1
6 €3€pBHBIN YpOK 19.05.2025
65 Pe3epBHbIil ypok 1 20.05.2005
OBUIEE KOJIMYECTBO YACOB I10 65 )5

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u np.;
[Ton penakuueii [laceunuka B.B. AknmonepHoe obiectBo «M3naTensecTBo

«IIpocsemenue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






