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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mHporpaMmbl MO OHOJIOTHU TEOPETUUECKYIO OCHOBY IS
omnpenesieHus] TOoAX0J0B K (OPMUPOBAHUIO COJEpPKAHUS YUEOHOTO mpeamera
«buonoruss» cocraBwiIM: KoHUeNnTyaidbHble nonoxkeHus PIrOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIed, coJepKaHus, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO TTOJATOTOBKH BBITTYCKHUKOB, TTOJIOKEHUSI 00 OOIIMX LENIIX U
NPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO
ob1ero oopazoBanust B Poccuiickoit denepaiiyu, a Takyke MOJIOKEHUS O Crieiu(prKe
Ouosiornu, €€ 3HAYCHUUM B TIO3HAHUM JKUBOM MNpUpOABl U oOecreueHUuu
CYILIECTBOBAHMsI YesoBeYecKoro oOmiecTBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpeiesIieHbl OCHOBHBIE ()YHKITUU TTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no 6uonorun 1aéT MpeICTaBICHHE O LEIIX, 00 001l cTpaTeruu
00y4eHUs, BOCITUTAHUS U PA3BUTUS 00YUAIOIMMUXCS CPEACTBAMH y4eOHOT0 IIpeaMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPIKAHUE, €TO CTPYKTYPY,
pacnpeneneHue Mo paszjieliaM UM TeMaM, PEKOMEHIYEMYIO TMOCIeA0BaTebHOCTh
U3y4eHHsl yaeOHOro MaTepuasna ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€l, JIOTUKK 00pa30BaTENBbHOIO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B nporpamMmme 1o 610J0THHN TaKKe YIUTHIBAIOTCS TPEOOBAHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM U TPEIMETHBIM pe3yjibTaTaM oOOydYeHUs B
dbopmMupoBaHUHU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEILHOM
NEATeIIbHOCTH/y4eOHbIX JCHCTBHM OOYyYarONIUXCs 10 OCBOSHUIO COJEp KaHUs
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6uonorun (10—11 xmaccel, 6a30BbIii ypOBEHb) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B H3y4YeHUW Owojoruu, Onarojgapss yemMy B Hel
MIPOCMATPUBAETCSl HAMNPABJICHHOCTh HAa Ppa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHMUS, LIEHHOCTHBIX
OpUEHTAIIMHN JIMYHOCTH, FIKOJOTUUECKOT0 MBIIUICHUS, IPEICTABICHUN O 310POBOM
oOpa3e XM3HM U OEPEKHBIM OTHOIIEHHUEM K OKPYKAIOIIEH MPUPOIHOU Cpene.
[ToaToMy Hapsiy ¢ M3ydeHHEM OOICOMOIOTMYSCKIX TEOPHM, a TaK)Ke 3HAHUH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJOTHHU YACICHO BHUMAHUE HMCTOIb30BAHHUIO
MOJIYYEHHBIX 3HAHUW B MMOBCEHEBHOM KU3HU JJI PEUICHUs] MPUKIAIHBIX 33a/1a4, B



TOM 4YHCle: NPO(QUIAKTHUKUA HACIEICTBEHHBIX 3a00JIEBAaHUN 4YENOBEKa, MEIHKO-
Ir€HETHYECKOr0 KOHCYJIBbTUPOBAaHUS, 000CHOBAHUS 3KOJOTHUECKH LIEIECO00PA3HOro
MOBEJCHUS B OKPYKAIOLIEH ITPUPOJHON CpENE, aHAIU3A BIUSAHUSA XO3AMCTBEHHOM
NEATEIHOCTU YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCHUCTEM.
VYcunenne BHUMaHMS K MNPUKIATHOM HANpaBICHHOCTH YYEOHOro mpeaMera
«buonorus» nNpoANKTOBaHO HEOOXOAUMOCTHIO 00€CTIeUeHUs YCIOBUH JIsl peILIeHUS
OJIHOM M3 aKTyalbHBIX 33Ja4 IIKOJLHOTO OMOJOTHYECKOTr0 00pa3oBaHUs, KOTOPas
npennonaraer GOpMUPOBaHHUE Yy OOYHAIOMIMXCS CIOCOOHOCTH aJanTUPOBATHCS K
U3MEHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero ooOIiero o0pa3oBaHHUS 3aHMMAET BaXKHOE
mecto. Ona oOecrneunBaer (popmMupoBaHUE y OOy4YaIOMIMXCA MNPEACTABICHUN O
HAy4YHOU KapTHHE MHpa, paciiupseT U 0000IaeT 3HaHUA O KUBOM Ipupoje, e
OTJINYUTEIBbHBIX MPU3HAKAX — YPOBHEBOW OpraHMU3allid W 3BOJIIOLUHU, CO3AET
yCIIOBUS  JUJIsi:  TO3HAHWUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpPMUPOBAHUS
(GYHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 30pOBOTO U Oe3omacHoro obpasza
KU3HU, IKOJIOTMUECKOTO MBIIIUICHHS, [IEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

bosnbiioe 3HaueHre OUOJIOTHS UMEET TAKXKE JIJISl PEIICHHS] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3a7ad  CpeIHero  oOmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOydaromuxcs. M3ydyenne 6uonorun obecreynBaeT ycioBus JUisi (opMupoBaHus
UHTEIJICKTYaIbHBIX, KOMMYHUKAIMOHHBIX W HHPOPMAIMOHHBIX HaBBIKOB,
ACTETHYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU U
reorpa¢uu. Ha3BaHHble TONOXKEHUS O TMpeAHA3HAYCHUH Y4eOHOro MpeaMeTa
«buonorus» CcOCTaBWJIM OCHOBY [HJisi ONpENENCHUs MOAXOIO0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €T0 COJIEpXkKAaHUSA, MPEJICTABICHHOTO B IporpaMMe IO
ouomnoruu.

OT100p conepxanust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBIEH C MO3UIMHA KyJIbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPBIM OOyd4arouifecs: JOHKHBI OCBOUTH 3HAHUSA M YMEHMs, 3HAUMMBbIE JJIs
GopmupoBaHus 00ILIEH KyJIbTYypbl, OINpEAENAIONMe aJeKBaTHOE IOBEIACHHE
YyeJoBeKa B OKpY KaloIlled MPUPOIHON cpeje, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U TPaKTHUECKO# aestenbHOocTH. Oco0oe MEcTo B 3TOM cucTeMe 3HaHM
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIy’KaT OCHOBOM Al (pOPMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U



LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TI'yMaHHM3aluu
OMOJOrNYecKOro o0pa3oBaHHUs.

CTpyKTypupOBaHHE COJAEpX)aHUS Y4YEeOHOro MaTepuaja B MPOrpamMme [0
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX KUBOW MPHUPOABI, O €€ YPOBHEBOM OpraHusanuu u
HBOJIIOIUMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamMera « buomorus»
BBIJICJICHBI CIIEAYIOIIUE COAEpIKATEIbHbIC JIUHUN: «bromorusa kak Hayka. MeToasl
Hay4yHOTO Mo3HaHus», «KieTka kak Ouosioruueckas cucrema», «OpraHusm Kak
Ouonoruueckas cucreMa», «CucreMa M MHOrooOpasne OpraHMYECKOro MHUpPay,
«OBOTIOLMS KUBOU MIPUPOJBI», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

Ienp u3yuenus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YaloIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIHMOHAIBHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NOPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIsi TPAMOTHBIX JIEWCTBUH B OTHOLIEHUH OOBEKTOB
’KUBOM MPUPOJIBI M PELICHUS PA3TUYHbBIX )KU3HEHHBIX TPOOIIEM.

Joctkenue 1enu u3ydeHus ydyeObHoro mpeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CTIEUNBAETCS PELICHUEM CIIEIYIOIINX 3aau:

OCBOEHHE OOYYaIOUIMMMCS CHCTEMbl 3HAaHUM O OHOJOTMYECKHX TEOPHSIX,
YUECHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, NPaBWIAX, CIYKAIIUX OCHOBOU
i (OpMHUPOBAHUS MPEJCTABICHUM O €CTECTBEHHO-HAy4YHOH KapTHHE MHUpa, O
METOlaX Hay4yHOrO MO3HaHUs, CTPOCHUH, MHOTOOOPAa3sUN U OCOOEHHOCTAX KUBBIX
CUCTEM pa3HOr0 YpOBHs OpPraHU3ALUH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIICZIOBAHUAX B OMOJIOTHH;

(GopmupoBaHue y oOydarol[uxcsi MO3HABATEIbHbBIX, HMHTEIJIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHalu3a JaHHBIX O MYTAX pPa3BUTHUS B
OMOJIOrMHM HAy4YHBIX B3IJISIOB, MW M TOAXONOB K H3YYEHMIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3AllUY;

CTaHOBJIEHHE Yy oOydarommxcsi oOmel KynbTypbl, (YHKIMOHAIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATH SBJICHUS OKPY>KAIOLIETO
MHpAa )KMBOM IPUPOBLI HA OCHOBAHWH 3HAHUU U OIIBITA, [IOJYYEHHBIX IIPU U3YYCHUU
OMoJIorNy;

GopmMupoBaHue y OOydYalOIIUXCS YMEHHMHA WUIIOCTPUPOBATh 3HAUYCHUE
OMONOrMYeCKUX 3HAHWM B MPAKTHUUECKON JAEATEIbHOCTH YEJNIOBEKa, Pa3BUTHH
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOT Ul U arpOOHOTEXHOIOTU;



BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIIOBEKOM KUBOU
MIPUPOJIbI, HEOOXOJUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOMIOICHUS STUYECKUX
HOPM TIIPU MPOBEICHUU OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHS
AKOJIOTUUYECKOMN KYyIbTYpHl, JU1sl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCEAHEBHOM KM3HU IS
OIICHKU TIOCJICICTBUI CBOEH JEATEILHOCTH MO OTHOILIECHUIO K OKpY’Karolleh cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIEBaHUM.

B cucreme cpennero o6miero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISECTCS 00sI3aTE€NbHBIM YYEOHBIM MPEIMETOM, BXOJSIINM B
cocTaB mpeaMeTHoN obnactu « EcrecTBEeHHO-HAYYHBIE TPEIMETHIY.

Jlnst u3yuenus 6uogoruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs
orBoauTcs 68 yacos: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 gac B Henemo).

COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, (uiiocopueid, ITUKOH, 3CTETHKON U IPaBOM.
Ponb 6Guonorun B popMuUpoBaHUU COBPEMEHHON HAy4YHOU KapTHUHBI Mupa. Cuctema
OMOJIOTMYECKUX HaYK.

MeTo1bl TO3HAHUS )KUBOU PHUPOABI (HAOIIOAECHUE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaccupuKamms, MOJCIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoncTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsos, [Ix. Yorcon u @. Kpuk.

Tabmump! 1 cxeMbl: «MeTOAbI MO3HAHUS KHUBOUW TPHUPOIBI.

JlaGopaTopHble M IpaKTHYecKUe PadoThI:

[Ipaktnueckass padora Ne 1. «Mcmnonb3oBaHHE pa3IMYHBIX METOAOB MPH
HM3y4YEHUN OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMBbI U HX OPraHU3ALUA.



XKussbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUUECKOUN IPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHIT), OnoCchepHBIH.

JdeMoHcTpanum:

Tabmuipl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HU», «YPOBHU OpraHU3AIUU
KUBOU IPUPOIBI».

O6opynoBanue: mojenb Mojekyisl JJHK.

Tema 3. XumMHnuyecKkuii COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUH COCTaB KJIETKH. XHUMHYECKHUE DJIEMEHThI: MaKpOJJIEMEHTHI,
MUKpO3JIeMEHThl. Bojia 1 MUHEpabHbIE BEIIECTRA.

OyHKIUM BOJABI M MHUHEPATBHBIX BelIeCTB B KkieTke. [lommepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHune OeakoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HeszameHumbie 1 3aMEHUMBbIE aMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJEKyJbl (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBepTUYHAsA CTPYKTypa). XHUMHUUYECKHe CBOiicTBa OenkoB. buonornyeckue
GbyHKIMN OEIIKOB.

depMeHTHI — OnoJIoruYecKue Katanu3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIHI
HeHTp, cyOctparHas crneuupuyHoctb. Kodepmentsl. Burtamunbl. Oriauuwus
(bepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.

VYrneBopl: MOHOCaXapu bl (TIII0K03a, pru003a U Je30KCUpru003a), Aucaxapu bl
(caxapo3a, JlaKTOo3a) MW IOJUcaxapuibl (Kpaxmajia, TIJIMKOT€H, IEeJUII0JI03a).
buonoruyeckue GyHKIMHN YTIIeBOIOB.

Jlunuaer:  Tpuraunepuasl, ¢GochOoMUNUabl, CTEpounbl. [ UapoduIbLHO-
ruapodoOHbie  cBoiicTBa. buonormdeckne ¢yHkiuu nunuaoB.  CpaBHEHUE
YIIEBOOB, OEJTKOB U JIMIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxkneunossie xkucnorsl: JJHK wu PHK. Hykneornnsr — MoHOMEpBI
HyKIenHOBBIX KucIOT. Ctpoenne u pynkiuu JIHK. Ctpoenne u ¢pynknun PHK.
Bunel PHK. AT®: ctpoeHne u GyHKIIHH.

[uTosorus — Hayka o kietke. Kierounas teopust — npuMep B3auMOACHUCTBUS
uaen u pakToB B HAYYHOM MO3HAHUU. MeToAbl U3yUEHHUS KIIETKH.

Krnerka kak nenoctHas xuBast cucrema. OOIie mpru3HaKky KJIETOK: 3aMKHYTast
HapyxHasi meMmOpana, monekyiasl JIHK kak renermdeckuii ammapat, cucTemMa
cUHTE3a OelKa.



Tunel KIETOK: JyKapuoTUueckass H mpokapuoTuyeckas. OcoOeHHOCTU
CTpOEHUsl IpOoKapuoTHYecKOM kieTku. Knerounas creHka Oaktepuil. CtpoeHue
AYKAPUOTUYECKOW KIETKU. (OCHOBHBIE OTJIMYMUS PACTUTEIBHOM, MXWBOTHOM U
IrpUOHON KIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIMKC, UX
¢ynkuuu. [Inazmatuyeckas memOpaHna, €€ cBoiicTBa U pyHkuuu. Lluronnazma u eé
opranoul. OnHoMmemOpanHbie opraHounabl kietku: OIIC, ammapat ['ombmxw,
nn30combl. [loyaBTOHOMHBIE OpPraHOWbl KJIETKU: MHUTOXOHJIPUU, TIJIACTUJIBL.
[Ipoucxoxxaenne MHUTOXOHApPUN W TutacTuA. Buabl mmactua. HememOpaHHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IEHTP, IIEHTPUOJH, PECHUYKH,
KTyTUKU. OYHKIIUM OPTraHOMI0OB KJIETKU. BKitoueHus.

Anpo — perynaropHslil neHTp kieTku. CTpoeHue snpa: siaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BENIECTB B KJIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®©. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Juarpammel: «PactipeneneHne XuMU4YeCKUX 3JIEMEHTOB B HEXKUBOW IIPUPOLE»,
«Pacnpenenenne XMuMUYECKUX JJIEMEHTOB B JKMBOU IIPUPOIE».

Tabmuuer u cxembl: «llepuoanueckass TabnuIla XUMHYECKHX SJIEMEHTOBY,
«CTpoeHune MoJIeKyJIIbl BoJbI», «brocunTes Oenka», «CTpoeHre MOJIEKYJIIbl OeIKay,
«Ctpoenue ¢pepmentan, «Hyknennossie kucnotsl. JJHK», «Ctpoenne momnekysbi
AT®», «CtpoeHue 3yKapuOTUUECKON KIIETKN», «CTpOEHHE KUBOTHOM KIETKW,
«CTpoeHHE pacTUTENBHON KIETKN», «CTpoeHHne MNPOKapUOTUUYECKOW KIIETKWY,
«CTtpoeHue siapa KICTKU», «YTIEBOAbDY, «JIMmuab».

OO6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHUE I TPOBEACHUS
HAOIOICHUM, WM3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl pPaCTUTEIHHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

JlabopaTopHble U NpakTH4YecKHe PadoThI:

JlaGoparoprass pabora No 1. «M3ydeHwe KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WM KaTaxas3bl)y.

JlabopatopHast pabora No 2. «UM3ydeHue CTpoeHUS KJIETOK pACTEHUH,
KUBOTHBIX M OaKkTepuil MOJ, MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpenaparax u HMx
OIMCAHUE.

Tema 4. ’KusHeaeATEJIbHOCTh KJIETKH.



OOMeH BelIecTB, WM MeTa0oIu3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIIIUSL (9HEPreTUYecKuid OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHUsI BEHIECTB W SHEPrUuM B IMOHUMAaHUU
MeTabonau3ma.

Tunel oOMeHa BelecTB: aBTOTpO(HBIN U rerepoTpodHbIit. Ponb pepmeHTOB B
oOMEeHEe BeIleCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas U TemHOBasg ¢a3bl (orocuHre3a. Peakuuu
dbotocunTesa. IPdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A ISl KU3HU
Ha 3emsie. BiusiHue ycnoBuii cpenbl Ha (DOTOCUHTE3 U CMOCOOBI MOBBIIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMmocuHTe3. XeMOCHUHTE3upyolue O0akrepun. 3HaUYCHUE XEMOCHHTE3a JIs
KW3HU Ha 3emiIe.

DHepreTuueckuii oOMeH B KieTKe. PaciieruieHue BemiecTB, BBIJEICHUE H
AKKyMYJINPOBAaHHE SHEPTUHU B KJIIETKE. DTaITbl SHEPreTHIECKOro oomeHa. [ nukonus.
bpoxenune u ero Buael. KucimopogHoe OKHCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopunupoBanue. IPPEKTUBHOCTH SIHEPTETUUECKOTO0 OOMEHA.

Peaknun wmatpuuHoro cuHre3a. [enernueckas wuHpopmauus u JJHK.
Peanuzanus renetndeckoil mHbopmainuu B KieTke. ['eHEeTMUEeCKUH KOI U €ro
cBorictBa. Tpanckpumniusi — matpuunbiii cuate3 PHK. Tpancisuus — 6uocunTes
Oenka. Otanbl TpaHcisuuu. KoawpoBanue amuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

HexneTounsie dopmbl )ku3HU — BUpYCHL. McTtopus oTkpeiTHs BUpycoB (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS ¢ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnn pacteHuil, JXKUBOTHBIX M YEJIIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc mmmyHonedunura venoeka (BUY) — Bo3oyaurens CITM/]a.
OOpatHas  TpaHCKpHUIIMSA, peBepTaza u  uHTerpaza. llpodunaktuka
pacpoCTpaHEeHHs BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanum:

IHoptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupszes.

Tabmumel 1 cxembl: «Tunel mutanusy, «Merabonuzm», «MHUTOXOHAPHS,
«DHepreTudeckuit oOMeHn», «Xmoporiact», «Porocunres», «Ctpoenue JIHK»,
«Ctpoenne u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenka», « 'eHeTHYeCKU KO,
«Bupyco», «bakrepuodarn», «Crtpoenne u xku3HeHHbIM 1ukn Bupyca CIIM/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: Moaeau-anmiukanuu «Y npoeane JIHK m Tpanckpurmmsy»,
«buocunTes 6enka», «CTpoeHue KIeTku», moaenab ctpykrypsl JIHK.



Tema S. PasMHOKeHre M HHAMBHUAYaAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiau >KU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipormecchl, mpotekaroniue B uHTepdasze. Pemnmukaius — peakiys MaTPpUUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Habop — KapHOTHIL
JlunmonaHbld W TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[uTosornuecke OCHOBBI PAa3MHOXKEHUS W  HHAUBUIYAJIbHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenne kietku — muto3. Cragum mutosa. [Iponecchl, NpoUCXOa[IINE HA
Pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuOENb KJIECTKA — aroITo3.

dopMbl pa3MHOKEHUSI OPTAaHU3MOB: OECIIOJIoe U MojoBoe. Buabl 6ecronoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, IOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOKeHUE. MICKycCTBEHHOE KJIIOHMPOBAHHE
OpraHu3MOB, €r0 3HAYEHUE NI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0rO0.

Meito3. Craguu Mmeito3a. Ilpoiiecchl, nmpoucxoasiiiue Ha CTaAusX MeEHo3a.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonoruuecknit CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa3oBaHUsI TIOJNOBBIX KIETOK Y IKHUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHHWE U Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30M]l, SHUIEKIeTKa) — CIEepMaToreHe3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHMS SAMIEKIETOK M crepMaro3ouaoB. OmiogoTBOpEHUE.
[TapTeHorenes.

NuauBuayanbHoe pas3BuTHe (OHTOTeHE3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl SMOPHOHATBHOTO PAa3BUTHS Yy MO3BOHOYHBIX KHUBOTHBIX:
npoOyieHne, racTpyisnus, opraHorenes. IloctamOpuonanbHOe pa3BuTHE. THITBI
MOCTAIMOPUOHAIBHOTO PAa3BUTHS: TMPsAMOE, HempsiMoe (IMYMHOYHOE). BrmsHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pazButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuet u cxembl: «POpMBI pPa3MHOKEHHUS OPraHU3MOBY», «J/[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereratTuBHOE pa3sMHOKEHUE
pactenuity, «Jlenenue kinetku Oaktepuil», «CTpOE€HHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwrit nmukin», «Pemmukanus JIHK», «Mwutosy,



«Menos», «IIpsmoe u HenpsaMoe pasBuTHEe», «l'aMeToreHes y MIEKONMUTAOIUX U
4yea0BeKa», «OCHOBHBIE CTaIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJICKOTIUTAIOLIETOY, «SileKneTka mMiueKonuTammero», «KapuoknHes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIUIuKanusa <«/leneHue KIeTKu», MOJIEIb
JHK, Mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnasi pabora Ne 3. «HabmropeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnasi pabora No 4. «/3ydeHue CTpPOCHHSI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHMBOCTH OPraHNU3MOB.

[IpenmeT u 3aaun reHeTUKU. MIcTOpusi pa3BUTUS T€HETUKU. POJb LiuTON0OrUn
U SMOPHOJIOTUM B CTAHOBJICHHMM TEHETHUKH. BKJIaJ pOCCHUCKUX M 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. METOJabl TEHETHKU (THOPHUI0JIOTUUYECKUH,
IIUTOTCHETUYCCKUM, MOJCKYJSIpHO-TeHeTHYeCKn). (OCHOBHBIE TI'€HETUYECKHE
noHsATHs. ['eHeTndeckass CHMBOJIMKA, UCOJIb3yEMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpeluMBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokosieHus1. [IpaBuiio JOMUHUpPOBaHUs. 3aKOH pacllIeIUICHHs TPU3HAKOB. [ 'unoresa
YUCTOTHI raMeT. [1oJIHOE U HeNoJIHOe TOMUHUPOBAaHUE.

JuruOpuaHoe ckpenMBanye. 3aKOH HE3aBUCHUMOT0 HACJIeTIOBAaHUS PU3HAKOB.
[{uToreHeTuyecknue OCHOBBI JUTHOPHUIHOTO CKpPEIIMBAaHUA. AHAITU3UPYIOLIEE
ckpemBanue. Mcnonb3oBaHre aHAIU3UPYIOIIETO CKPEIIUBAHUS ISl ONPEICIICHUS
reHOTHUIIa 0COOH.

CueruieHHOE Hacyie1oBaHUe pu3HakoB. Pabora T. MopraHna 1o crerieHHOMY
HAaCJIEJOBAaHUIO T€HOB. HapyleHue cuenieHnsi FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIECACTBEHHOCTH. [ €eHETUUECKUE KAPTHI.

I'enetuka nona. XpoMOCOMHOE ONpeAesieHUE Moya. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omoramerHele W reTeporaMeTrHble oOpraHu3Mbl. HacnenoBanue
[IPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3menunBoCTh. BHIbl H3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMOHHON N3MEHUYNBOCTU. BapuarimoHHbIN sl 1 BapUallMOHHAS KPUBAS.
Hopma peakunu npuszHaka. KonmyecTBEHHbIE M KAYECTBEHHbBIC NMPU3HAKA U KX
HopMa peakuuu. CBoiicTBa MOAU(PUKAIIMOHHON N3MEHYHNBOCTH.



HacnenctBenHnasi, wiM TEHOTUNMYECKAas, H3MEHUMBOCTh. KoMmOuHaTHBHas
M3MEHYMBOCTh. Meio3 W TMOJOBOM MpolecC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTU. MyTanioHHasi u3MeHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MpU4YuHbBI MyTanuid. MyTareHasie (hakTopshl.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciaeACTBEeHHOW n3MeHunBocTy H. 1. BaBunosa.

Buesnepnast HacneACTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKA: FeHEaIOTHUCCKUM, OJTU3HEIOBEIN, IIUTOTCHETHYCCKUH, OMOXUMHUYCCKUM,
MOJIEKYJIAPHO-T€HE THYECKU . CoBpemenHoe ONpeeIeHNE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHHWE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[MI1P-ananu3a. HacnenacTBeHHble 3a00JieBaHUS 4YEJIOBEKA: TEHHBIE OOJIE3HHU,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHbBIE OOJIe3HHU.
ComaTnueckue | TeHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTHKH, MPO(UIAKTUKH U JICUCHUS TeHETUICCKUX
Oose3Hed. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHNI YeII0OBEKa.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabnuiel u cxeMbl: « MOHOTHOPUTHOE CKPEIIUBAHKE U €T0 IIUTOT€HETUYECKasI
OCHOBa», «3aKOH pacUICIJIEHUS U €r0 HUTOr€HETUYECKAS] OCHOBAY, «3aKOH YHCTOTHI
rameT, «lurubpuanoe ckpemranue», «llutonorunyeckue 0CHOBBI AUTUOPUIHOTO
CKpemuBaHus», «Meno3», «BzauMoaercTBUE ayIeIbHBIX T€HOBY, «I €HEeTUYECKHe
KapThl PACTEHUI, KUBOTHBIX U YelIOBeKa», «['eHeTuka nomnay», «3aKOHOMEPHOCTH
HACJICI0BaHUs, CLEIUICHHOIO C MoJIoM», «KapuoTumel 4yemoBeka W JKUBOTHBIX,
«Bunel m3amMeHuMBOCTHY, «MoaudukanmonHas H3MEHUYHBOCTHY, «HaciemoBanue
pesyc-dakropa», «I'eHeTuka rpymm KpoBuy», «MyTarmoHHass ”3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmuIiMkanuun «MOHOTHOPUIHOE CKpEUIUBaHUEY,
«HemonHoe nmomuuupoBanuey, «Jurnbpumnoe ckpemiuBanue», «llepekpéct
XpOMOCOMY, MUKPOCKOIT U MUKpoTmpenapat «J{po3odunay (Hopma, MyTanuu HOpMbl
KPBUIBEB M OKPACKH Tefa), repoapuii «I"opox moceBHOM.

JlaGopaTropHble M IpaKTHYecKUe padoThI:

JlabopatopHast pa6ora Ne 5. «M3ydeHuwe pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabora No 6. «M3yuyeHne MoaupUKAIMOHHON M3MEHUYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO PSiia U BAPUALIMOHHON KPUBOI.



JlaGoparopHas padota No 7. «AHanu3 mytauuid y Ipo30(Quibl HA TOTOBBIX
MHKPOIIPENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBiieHHME U aHalu3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIACHUE CEJIEKIUU U JOMECTUKALM.
VYyenne H. U. BaBuiioBa o IeHTpax MPOUCXOKACHHUS © MHOTO00Opa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOMCX0XKIEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIe METOABI CeleKUnU. MaccoBbIi 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUN M KUBOTHBIX. OLIEHKAa JKCTEpbEpa. bBIM3KOPOJICTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucrasg nuHusa. CKpellMBaHHE YWCTHIX JIUHUH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanéunas rudbpuauzanus u e€ ycrnexu. IcKyCCTBEHHBIN MyTareHes3 U MojiydeHue
NOJIMIUIOUAOB. JIOCTHKEHUS CENEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl
co3ganusi pexomoOuHantHod JIHK wu Ttpancrennsix opranuzmon. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOKEHUE PACTCHUM.
KiloHHpoBaHKME BBICOKONPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

KOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO —  TEHETHYECKHU
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpetsr: H. U. Basuno, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
NBanoB.

Tabnmuuer u cxembl: kapra «lleHTpB MPOUCXOXKACHHS W MHOTro00paszus
KyJIbTYpHBIX pacTeHuil», «Ilopoabl qOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacrenuity, «OtnanéHnas rudpuauzanus», «PaboTel akanemuka M. ®@. IBanoBay,
«llonmummonaus», «OObekThl OuoTexHONOTUM», «KJIETOUHBIE KYJIbTYphl U
KJIIOHUpOBaHue», «KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOA0B U KOPHEIIIOA0B TUKUX (DOPM M KYJTbTYPHBIX
COpPTOB pacTeHwmii, repoapuiit «CeabCKOX03IHCTBCHHBIC PACTCHHS .

JlabopaTopHble U MpakTH4YecKHe PadoThI:

Okckypcuss «OCHOBHBIE METOIbl M JOCTHUKEHUS CEJIEKIMU PACTEHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHIIHUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaToOpuio
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[IpennochlniKu BO3HUKHOBEHHUSI JBOJIOLMOHHONW TEOPUH. IJBOJIIOLMOHHAA
Teopuss U €€ MecTo B OMOJOruu. BiusiHue 3BONIIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTOMOrMYECKHEe: TMOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJOTUYECKON JIETONMHCH, TEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GpayH u Gpiaop MaTepuKOB U OCTPOBOB.

OMOpUOIOTUYECKHUE: CXOJICTBA M Pa3ivuusi 3MOPHOHOB pPa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKHX IMyTed Yy BCeX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. JIBMOKYIIME CHJIBI DBOJIIOIMUM BUJIOB 10 JlapBuHY (M30BITOUHOE
Pa3MHOXXEHHUE TMPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpeNeEHHAasT U3MEHUMUBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cunrernueckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MuxkposaBostorus. [lomynsiius kak eAMHUIA BUA U SBOJIOLUU.

JBuxyiue cuibl ((hakTOphl) SBONIONUU BHUIIOB B MpUpoae. MyTalMOHHBIHI
nporecc M KOMOWHATMBHAsg W3MEHYMUBOCTh. [lomymnsiiimoHHBIE BOJHBI U Apeid
reHoB. M3onsius u Murparusi.

EcrectBennsiit orbop — HampaBisromuid Qakrop sBomonud. DopMel
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT 3Bojtonuu. [Ipumepst
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOopGh03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBONIONUHU:  (puiieTHdecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HeclelHaln3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paualysl.

JdeMoHcTpanum:

[Moptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
Bbap, 3. I'ekkenb, ®. Mromnep, A. H. Ceepiios.



Tabmuupl 1 cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OoprObI 32
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB PACTEHHID,
«MHoroo6pasue  mopoA  KHUBOTHBIX, «Ilomyamum», «MyTtauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Unuoananramuny, «OOImas aereHepamusy,
«/IBmxkymme cunbel sBomouuny, «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuHa», «bopbba 3a cymiecTBoBaHue», «[IpuUCroOCcOOIEHHOCT, OpPraHU3MOBY,
«["eorpadpuyeckoe Bu000pazoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHUE: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THIAMU OKPACKH,
HA0Op TUIOJIOB M CEeMsiH, KoJuleKius «[IpuMepsl 3alIUTHBIX TPUCIOCOOJIEHUMN Yy
KUBOTHBIX», Mojenb «OCHOBHBIC HANpPaBJICHUS JBOJIOIUNY», O0BEMHAS MOJEIb
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoyUieKius «DOpMbI COXPAHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHWil», Mojenb anmnukanus «llepexpéct
XpOMOCOMY», BIIayKHbIE MpenapaTthl «Pa3BuTue HaCEKOMOTO», «Pa3BUTHE JATYIIKN,
MuKporpenapart «/[po3oduna» (Hopma, MmyTanuu GOpPMbI KPBUTLEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHUIOB MO MOPQPOIOTUYECKOMY
KPUTEPHUION.

Jlabopatopnas padota No 2. «Onucanue npucrnocodJIeHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apOKICHUM >KW3HU. HayuHble THIOTE3BI
BO3HMKHOBEHHUS JKM3HUM Ha 3emiie: abWoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIOIUS. AOWOTEHHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTaHMYECKHX.
DKCIEepUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOHN 3BoJIfoMU. HayanbHble 3Taribl
ouonornyeckoit »Bonornuu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHE MNPOTOKJIETKU. [lepBpie KIETKM M HUX 3BOJIOLMSL.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas 3pbl. llaneo3oiickass 3pa u €€ mNepuoabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUNCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30iickass »3pa W €€ mnepuoApl: NAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTUKa KiIuMaTra U TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
KUBOTHBIX. [l0osiBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKOro MHpA Kak oOTpaxkeHue »3Botonru. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeJI0OBEKa. AHTPONOJIOTUS KaK Hayka. Pa3Burre npencraBiaeHui o
MPOUCXOKIACHUN 4YelIoBeKa. MeTonbl u3ydeHusi aHTpomnoreHesa. (CxoactBa u
pa3Iuyus Y€I0BEKA U )KMBOTHBIX. CUCTEMATUUYECKOE TTOJI0KEHNE YEJIOBEKA.

JIBxymiue cuibl (pakTopsl) aHTpornorene3a. HaciaeacTBeHHass U3MEHUHUBOCTh
U eCcTeCTBeHHbIN 0TOOp. OOIIeCTBEHHBINM 00pa3 >KU3HU, WU3TOTOBJICHUE OPYAHN
Tpy/Aa, MBIIUJIEHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIIMU YEJIOBEKA: AaBCTPAIONUTEKH, YeI0BEK
ymenbii, Yenosek npamoxondmui, YenoBek HeaHAepTanbCKui, YenoBek
pasyMHblii. Haxojaku MCKOMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, OOJACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

UenoBeueckne packl. OcCHOBHbIE  OOJbIIME€  pachkl:  €BPONEOUIHAS
(eBpasmiickasi),  HeErpo-aBCTpajioujHas  (PKBaTOpuaibHAas),  MOHTOJOWJHAS
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOONEHHOCTH  TMpeICcCTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUA. EQMHCTBO 4E€IOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «Bo3nukHoBenue CoJIHEUHOH cuUCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas kieTtka», <« KuBoTHas  KiIeTKay,
«IIpokaprotnueckas kietka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS 4YEIOBEKAa U YEITOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «llpeBHenmmue nmoan», «pesHue monn», «llepsbie
COBpPEMEHHBIE JIION», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymsku  «[Ipoucxoknenue  4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEepTaliblla, KPOMAaHbOHIA), CIICTIKA WU
M300pKEHUS KaMEHHBIX OPYJIUN TEPBOOBITHOTO YETOBEKa (KaMHH-YOIIIEPHI,
pyomma, ckpebna), TreOXpOHOJOTHYecKas TaOnuna, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUL.

JlaGopaTropHble M IpaKTHYecKUe padoThI:



[Ipaktuueckas padora Ne 1. «/3ydyeHne HcKONmaeMbIX OCTATKOB PAacTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).

OKcKkypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeaueCKUil My3eil).

Tema 3. Oprann3mMsbl 4 OKpY:KawIiuas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3/ieibl IKOJIOTHH. MeTOoIbl SKOJIOTHYECKUX
UCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPraHU3MEHHA.

Okonornyeckue ¢akropel. Krnaccudpukamus 5KoJOrHYeckux (PakTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JIeHCTBUE HKOIOTHYECKUX
(aKTOpOB Ha OPraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JIEUCTBHIO  aOMOTHYECKHX  (PaKTOpOB.
buonoruyeckue puTMBbI.

buotnyeckue dpakropsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOM03 U ero (opmel. [lapazutusm, koomepaius, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTpaJIU3M.
3HaueHrne OUOTHMYECKUX B3aMMOJEUCTBUI IS CYHIECTBOBAHUS OPTraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH nomysanuu. OCHOBHbIE —IOKa3aTenu
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT,
murpanus. JIlnHaMuKka YuCICHHOCTH MOMYJISINUU U €€ PEeryIisiiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabnuuer u cxembl: kapta «IIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Portonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YHUCIICHHOCTH NOMYJAIUuU HHGY30pun-Tyhenbkny, «Ilumessie memmy.

JlabopaTopHble H MpakTH4YecKHe PadoThI:

Jlabopatopnas padora Ne 3. «Mopdonorudeckne 0cOOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas paborta Ne 4. «BnusitHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «Iloacu€r nnoTHOCTH MOMYJISIIIUN pa3HbIX BUIOB
PaCTEHHI.

Tema 4. Coo011ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-momunantel. CBS3U B
OMOLIEHO3E.

Dkoyioruyeckue cucteMbl (dkocuctemsbl). I[loHsiTHe 00 »dKocUCTEME H
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU 3KOCUCTEMBI. [TumieBsie nenu u cetu. OCHOBHBIE
NOKa3aTeIu SKOCHUCTEeMbl: OMoMacca, MPOAYKIHUSA. ODKOJIOTMYECKUE MUPAMMJIbL:
OPOAYKIUHU, YUCIEHHOCTH, Ouomacchl. CBONCTBa HSKOCUCTEM: YCTOWYUBOCTD,
camoperymsiuus, pazsutue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOIO
WIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTeHHBIE  DKOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak @akrop ycTounBocTu dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o 6uocdepe. I'panuipl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemecTBoO u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rII00aIbHOM 3KocHUCTeMBbl. J{MHaMHMueckoe paBHOBeCHE W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOre0OXMMHYECKUE IIUKIIBI 3JIEMEHTOB (yTiepo/a,
a3zoTa). 30HANIbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Onocdepe.
I'1oGanbHbIC YKOJOTHYECKHUE TTPOOTIEMBI.

CocymiecTBoBaHME MPUPOIBI U yenoBedecTBa. CoxpaHeHue OuopaznooOpasus
Kak OCHOBa ycroiumBocTH Ouochepbl. OCHOBa paIMOHATIBLHOTO YIPABICHUS
IIPUPOAHBIMH PECYPCAMH U UX HUCIIONb30BaHME. [[oCTHKEHN OMOJIOTMM M OXpaHa
MIPUPOJIBI.

JdemoncTpanum:

[Moptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «[lumessie nenu», «buoreHo3: cocTaB U CTPYKTypay,
«IIpupogueie cooOmiectBay, «llemu nuTaHuA», «IKOJIOTMYECKAs] MUPAMUIAY,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOrO  Jecay, «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOINIOT€HHBIC BO3ICUCTBUS HA MPUPOLY», « BakHeNIIMe UICTOYHUKY 3arps3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeimas cocTaBistomnias ouocheps»,



«®akTopel  gerpagauuu  nouB»,  «llapHukoBbii  3pdekT»,  «DaKkTOpHI
pPaAMOAaKTUBHOTO 3arpsA3HeHuss Ouocdeps», «OOWmWas cTpykTypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 5KpaH Ouocheps,
«KpyrosopoT yriepona B Ouochepe», «KpyroBopoT a3oTa B IpUpoIe».

O6opynoBanue: Mojenb-anuMkanus «TunudyHble OMOLIEHO3bI», TepOapwuii
«PactuTtenbHble cOO0IIECTBaY, KOJUIEKIIUU «buolieHo3y, «Bpenurenu BaKHEUIINX
CENbCKOXO3IMCTBEHHBIX KYJIbTYP», TepOapiu U KOJUIEKIUU PACTEHUN U )KUBOTHBIX,
NpUHAJIEKAIINE K PA3HBIM 3KOJIOTMUECKUM TpyInaM oJaHoro Buja, Kpacnas kaura
Poccuiickoit ®@epepanuu, H300paKeHHUs] OXPAaHSIEMBIX BHJIOB pacTeHUH U
KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMLBI 11O
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBILIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycranaBiuBarTcs TpeOOBaHUS K pe3ysbTaTaMm
OCBOEHHMSI  OOy4aloLUIMMHUCS IPOrpaMM  CpelHero oomero oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType ITHYHOCTHBIX pPE3YyJIbTATOB OCBOCHUA Mpeamera «buosorus»
BBIZICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOITUMHUCS POCCHUMCKOMN
FPaKIAHCKOM UICHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHUBAIlMM K OOyYEeHHI0O  OWOJIOTHH,
IieJICHAIIPAaBICEHHOE pa3BUTHE BHYTPEHHUX YOCXKIACHUN JIMYHOCTA HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPHUYECKUX TPAAMIIUN Pa3BUTHUS OHOJIOTHUECKOTO
3HAaHMSI, TOTOBHOCTh M CIOCOOHOCTH OOYYalONIUXCsl PYKOBOJCTBOBATHCS B CBOEH
NEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIIUMH CUCTEME
OMONOTUYECKOTO  O0pa3oBaHUs, HAIMYUE DSKOJOTHMYECKOTO TPABOCO3HAHMS,
CIIOCOOHOCTH CTAaBHTh M€ U CTPOUTH KUZHECHHBIEC TUTAHBI.

JImyHOCTHBIE pe3ynbTaThl OCBOCHUS Npenmera «buonorus» mocturarorcs B
€UHCTBE Y4YeOHOM M BOCHHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUH C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBECHHBIMU IICHHOCTSIMH, TPHHSATHIMH B OOIIECTBE MpaBUIaMHU M HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCAM CaMOIO3HAHUS, CaMOBOCIUTAHUS U



CaMOpAa3BUTHS, Pa3BUTHUSI BHYTPEHHEHN MO3UIIMU JINYHOCTH, MATPUOTU3MA, YBAKEHUS
K 3aKOHY W IIPABOIOPSAJIKY, YEJIOBEKY TPYAa U CTAPIIEMY MOKOJIEHUIO, B3AUMHOTO
YBaXKEHHUsI, OEpPEHKHOTO OTHOLIECHUS K KYJIbTYPHOMY HACIEIUI0O U TPAJUIHUSIM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepauuu, OpUpoae U OKPYKAIOLIEH
cpene.

JInuHOCTHBIE pE3yNbTaThl OCBOCHUS yueOHOoro mpeamera «buomorus»
JTOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIINXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOILIECCE peaiu3allMi OCHOBHBIX HAaIpaBJICHUM
BOCIIUTATEIbHOU I€SATEIBHOCTH, B TOM UHCJIE B YACTH:

1) rpaskIaHCKOT0 BOCITUTAHMSI:

c(hOpMUPOBAHHOCTb IPAXKTAHCKOM MO3UIIMKN 00YJaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00s3aHHOCTEH, YBAXKCHHE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIbHOCTH MIPHU CO3JJaHUU YUEOHBIX
NPOEKTOB, PpEIICHWH Yy4eOHBIX M T[IO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINIOJIHEHUS
y4eOHBIX, TO3HABAaTEIbHBIX M UCCIIENOBATEIbCKUX 3a7a4, YBAKUTEIHHOTO
OTHONICHWS] K MHEHHIO OINMOHEHTOB TMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COMIePKAHUS;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOopMHUPOBAHHOCTh POCCUNCKOM IPaskTaHCKOW MISHTUYHOCTH, TATPUOTH3MA,
YBAXXEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH niepea PonnHou, roproctu
3a CBOM KpaH, CcBOWO PoJMHY, CBOW f3BIK W KYJbTYpPYy, IPOILIOE W HACTOSILEE
MHOTOHaIlMOHAIBHOTr0 Hapoaa Poccnu;



LIEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIbI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE MU
pa3BuTHE OMOJIOTHMH, MOHUMAaHUS 3HAYECHHs] OHOJOTMUM B TO3HAHUM 3aKOHOB
MPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOI0 O0IIECTBA;

uaeitHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO U 3ammure OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHME JTyXOBHBIX LIEHHOCTEH POCCUIMCKOT0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OpPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHSITHS ILIEHHOCTEH CEMEMHOW JKHU3HM B COOTBETCTBUHU C
TpaauuusaMu HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMAaHHE SMOIMOHAIBHOTO BO3JACHCTBUS KUBOUM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHMIO B Pa3HbIX BHUAAX HMCKYCCTBa, CTPEMJICHUE
NPOSIBIISATh Ka4eCTBAa TBOPUECKOU JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, GOPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIMOHAJIBHOIO 0JIAT OOy Y HS:

MOHMMAaHHE U pean3alus 3JJ0pOBOro U 0€30MacHOr0 00pa3a KU3HH (370pOBOE
nuTaHue, COOMI0IEHNE TMTUEHUYECKUX TTPABUIT U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATHA W OTHObIXa, peryispHas (Qu3nyeckas aKTUBHOCTBH), OEPEKHOTO,
OTBETCTBEHHOTO0 M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHUE 1EHHOCTU TMPaBUI HWHIWBUAYAIBHOTO W  KOJUJIEKTUBHOI'O
0€3011acHOro MOBEJCHUSI B CUTYallUAX, YIPOXKAIOIIKX 3A0POBbIO U KU3HU JIO/ICH;

OCO3HAHUE MOCIEACTBUM M HENMPUSATHUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JIIOOHE;



FOTOBHOCTh K AKTMBHOW JAEATEIBHOCTA TEXHOJOIMYECKOW M COLMAIBHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

UHTEpPEC K pas3IMuHbIM cdepam MpoPecCUOHATBLHON JeATeIbHOCTU, YMEHUE
COBepIIaTh OCO3HAHHBIA BbIOOp Oynymed npodeccu U peanr30BbIBATh
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHMIO Ha
MPOTSHKCHU U BCEH JKU3HU,

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

AKOJIOTUUYECKH 11€IECO00pa3HOe OTHOIIICHHE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyIlIECTBOBAHUS,

MOBBIIICHUE YPOBHS HKOJOTUYECKOW KYJIBTYpHI: MPUOOPETCHUE OIbITA
IJJAHUPOBAHUS TIOCTYNIKOB M OIEHKM HX BO3MOXHBIX TOCJIEACTBUN st
OKPYKAIOIIEN CPEBI;

OCO3HAHHE TJI00ATLHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM W MyTeu uX
pelIeHUS;

CIOCOOHOCTD UCIOIB30BAaTh MPUOOPETAEMbIC TIPU U3YUECHUH OMOJIOT U 3HAHUS
U yMEHHUS TP  peIIeHHH MpodiieM, CBSA3aHHBIX C  pallMOHAJIbHBIM
IPUPOIONIONIB30BAaHUEM  (COOJNIIOJIEHHEe  TPaBWJI  TMOBEIEHUS B MPUPOJIE,
HAIlPaBJICHHBIX HA COXPAaHEHUE PABHOBECHUA B DKOCHCTEMaX, OXpaHy BHUIOB,
IKOCHUCTEM, OrOChepHI);

AKTHUBHOE HEMPUATUE AEHCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH MPUPOTHOM
cpele, yMEHHE MPOTHO3UPOBATh HEOJIATONPHUSATHBIE YKOJOTUYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUUA U TTPEIOTBPAILATH UX;

HAJIUYHUE Pa3BUTOIO SKOJOTHUYECKOTO MBIIUICHUS, IKOJIOTUYECKONW KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCSI UMHU B II03HABAaTEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTUYECKOMN JESATEIBHOCTH 3KOJIOTUUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSA HAYKU U OOILECTBEHHON MPAKTUKH, OCHOBAHHOTO HAa JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIbTYpPhl Kak CpEACTBa
B3aMMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA;



MOHUMaHUE crneuu@uKku OHOJOrMM Kak HayKd, OCO3HaHUsl €€ poju B
GopMUpPOBaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3AaHMU IIEIOCTHOTO
MPEJCTaBICHUsA 00 OKpYXKAlolleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOIeM
COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHHU JJSi COBPEMEHHON NMBHIU3AIUU:
oOecriedeHns: HOBOTO YpPOBHSI Pa3BUTHSA MEAMIIMHBI, CO3JAHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pemaTh  pPeCcypcHble MPOOIEMBI  Pa3BUTHS
YeJI0OBEUeCTBa, TIOMCKA MyTel BBIXO/a M3 TNIOOATBHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecriedeHnsi  Mepexoja K  yCTOMYMBOMY  PasBUTHIO,  PallMOHATHLHOMY
MCTIOB30BAaHUIO TPHUPOTHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJIOTMYECKUX 3HAHUH B IEIIX
TIOBBINICHUsT OOIMIEH KyJIBTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, Kak
COCTaBHOW YacTh (YHKIIMOHATBHONW TPAMOTHOCTH OOyYarolIuXcs, GopMUPYEMOi
NpY U3YYCHUN OMOJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJIOB TO3HAHMSI, UCTIOIB3YEMBbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTM UCIOJIb30BaTh IOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JeiaTh OOOCHOBAaHHBIE 3aKIIOYEHHsS HAa OCHOBE HAYYHBIX (PAKTOB H
UMEIOIIUXCS TAHHBIX C LIEJBIO MOJTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIIONIb30BaTh OMOJOTUYECKUE 3HAHUS JUIS
pelieHus pooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAyYHOH NeATeNbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO ACSTEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa30BaHHIO W
caMo00pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHS ydeOHOTO mpenmera «buomorusy
BKIIFOYAIOT: 3HA4YMMbIe Ui (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyUYaAOIUXCS
MEXIUCITUTUIMHAPHBIE (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOUTUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEIMUPUKY METOIO0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, sIBJIECHHUE, Mpoliecc,



CUCTEMa, Hay4YHbIH (pakT, MPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
uccleIoBaHue, HaOII0IeHe, U3MEPEHHE, DKCTIEPUMEHT U APYTUX), YHUBEPCATIbHbBIE
yueOHble JeHCTBUS (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHbBIC, PETYISTUBHBIC),
obecneunBaromue GopMupoBanre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIUATBLHOMN
KOMIIETEHIIUU  OOYYaloIIMXCs, CIOCOOHOCTh OOYyYalomMXCs  MCHOJIb30BaTh
OCBOCHHBIE MEXKIUCIIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIHHBIC
yueOHbI€ TEUCTBUS B O3HABATEIHHOM U COLUANIBHON MPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPaMMbl CpPEIHEr0 OOIIero
00pa3oBaHUs JIOJHKHBI OTPakKaTh:

OBaanenne YHUBepPCATbHBIMH yueOHbIMH NMO3HABATEJILHBIMHU
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIHpPOBaTh W aKTyaJU3UpOBaTh  MPoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWUW TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHUsI, KilaccupuKaIuu, 0000IIeHHs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISITE UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATH
CBSI3M C IPYTUMU MOHATHUSIMU);

ONpeNeNsITh eI JeATeIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUH UX
JOCTUXKEHUSI, COOTHOCUTH PE3YJIbTATHI IESITEIbHOCTH C TTOCTABJIEHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TMOHATHUS sl O0BsICHEHUsT (DAKTOB U SBICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B pPaccMaTpUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUCHUS;

MPUMEHSTH CXEMHO-MO/IETbHBIE CPEICTBA IS TIPEACTABIICHUS CYIIECTBEHHBIX
CBsA3€il M OTHOUICHWW B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TakKKe
MPOTUBOPEYH PA3HOTO POJA, BBIABICHHBIX B PAa3IUYHBIX HH(POPMAITMOHHBIX
MCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHajan3a MMEIONTUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEITEIIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LETISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOJHITH pa0OTY B YCIOBUSIX PEATBHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUN KU3HEHHBIX MPOOIEM.



2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHUA:

BJIaJIETh HABBIKAMU YU4e€OHO-HCCIIE0BATENbCKON U MMPOEKTHOMN ACSITENbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHHIO
pa3IMYHBIX METOAOB MMO3HAHUS;

UCTIOJBh30BaTh PA3NUYHBbIE BHIBI ACITEIFHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro WHTEPIpEeTalud, MPeoO0pa3OBaHUI0O W TPUMEHEHHIO B YYEOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPU CO3AAHUH YI€OHBIX M COI[MATBHBIX IPOCKTOB;

dopMupoBaTH HAYYHBIH THI MBIIIJICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATUSMU U METOIAMH,

CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
TESITeTLHOCTH U )KU3HEHHBIX CUTYaIINAX;

BBISIBIIATh IPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJM3UpPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHUS, HAXOAUTh apTyMEHTHI JIJIS TOKa3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a71aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAJIM3UPOBATh TONYYCHHBIE B XOJE pEIICHUS 3aJa4yd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1I€JICHANIPABICHHBIA TMOUCK TMEPEeHOCca CPEICTB U CIOCOOOB
NENCTBUS B TPO(PECCUOHATIBHYIO CPEAY;

yYMETh MEPEHOCUTh 3HAHHUS B TMO3HABATENIbHYIO M TMPAKTHUYECKYIO 00JacTH
KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJEH, MpeJiaraTb OpUTHHAIbHBIC MOAXOAbl U PEIICHHS,
CTaBUTH POOJIEMBI U 3a]1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUUYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JuTeparype, OHOJIOTHUYECKUX CIIOBapiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UPOBAThH
MHGOPMAIUIO PAa3IMYHBIX BUAOB U (POPM IpencTaBiIeHUs, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GopMynupOBaTH 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJABI MPU TIOUCKE U
otOope Omosornyeckor MHGOPMAINK, HEOOXOAMUMON ISl BBHITTOJTHEHUS YYEOHBIX
3ajady;



MpuoOpeTaTh OMNBIT HCMOAb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIONIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMaNbHYI0  (OpPMY  MpEACTaBICHUS
Oounonornyeckoil ”HPpopManuu (CXeMbl, rpapuKu, AUArpaMMbl, TAOJIULIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBIM fA3BIK B KadecTBE CpeAcTBa NpU paboTe C
Ouonornyecko HMHPOpMalMEN: TNPUMEHATh XHUMHUUYECKHe, (Qundyeckue u
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYJbl, abOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CHUMBOJIMYECKHE  CpEJCTBA
HarJIsATHOCTH;

BJaJeTh  HABbIKAMHU  pACMO3HABaHUS M 3allUThl  WHGpOpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX chepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHU IO CYIIECTBY OOCYXJaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHHO BBIMOJHEHUS TpeiiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3ULIMHA IPYTUX YYaCTHUKOB
JUanora Wiv JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIIEHHS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHUS KOH(DIMKTHBIX CHUTYyaIuH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3MYHBIMU CIIOCOOAMM OOIIEHUS M B3aUMOJICUCTBUS, TTOHUMATh
HaMEPEeHUs IPYTUX JIOACH, MPOSIBISITh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme GOpMyTHpOBATH CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

MOHUMATh M HCIIONB30BATh MPEUMYIECTBA KOMAHIHONW W WHANBHUIYaJIbHOM
paboThI IpU pelIeHUH OUOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX NEHCTBUU C Y4ETOM O0OmMHUX
MHTEPECOB U BO3MOKHOCTEHN Ka)A0r0 YieHa KOJJIEKTHBA;

OpUHUMATh [€JIM  COBMECTHOM  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JICMCTBUA MO €€ JOCTHKEHUIO: COCTABISATH IUIaH JICWCTBUH,



pacupenensaTh poid ¢ YYETOM MHEHHUHM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJ1a U KaXJA0r0 yYaCTHUKA KOMAH/IbI B OOIIHIA
PE3yNbTAT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OIEHHWBATh WJACH C TMO3UIMU HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIISITh [MO3UTUBHOE CTPATETHUYECKOE IMOBEACHUE B PA3IHUYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUSA JUIsl BBISBICHUS MpoOJeM M UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1I€JIEBHIE M CMBICIOBBIC
YCTAaHOBKH B CBOUX JICCTBUSX M MOCTYIKaxX IO OTHOIIECHUIO K XHUBOWU MPHUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATENbHYIO JESATEIBHOCTb, BBISBISATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa3oBaTeIbHOM
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUX;

CaMOCTOSATEIILHO COCTABIISATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENIOUTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW HJPYAUIIH B
pa3HbIX 00JIaCTAX 3HAHWN, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TIO3HABATEIBHOW  pedueKCMU  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHWM, MCTOIB30BaTh MPUEMBI PeIICKCUU IS OIEHKH CUTYaIlMH, BbIOOpa
BEPHOI'0 PEILLIEHUS;



YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO NIPUHUMATh PEIICHUS IO HUX
CHIKEHUIO;

IIPUHUMATh MOTHBBI M apryMEHTBI JPYTrUX IIPH aHAJU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JPYIMX IpPH aHaIU3€ pe3yJbTaToOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTHUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHble pe3ynbTaThl ocBocHHS mporpammbel COO 1o Owonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yaeoHoro npeamera «buomorus»
Hay4YHbIC 3HAHUS, YMCHHUS M CIIOCOOBI JCHCTBUI MO OCBOCHUIO, HHTEPIIPETAIIUHN H
peoOpa3oBaHUIO0 3HAHWW, BUABI JCSITCIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUN B PA3JIMUYHBIX y4EOHBIX CHUTyallUsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpenMerHble
PE3yNIbTATHI IPEJICTABIIEHBI IO T0JIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce OJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HaYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O BKJIaJIe POCCHUICKUX U 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUM, (YHKIHOHAIBHON TPaMOTHOCTH
YeJloBeKa JIJIsl PeIIeHUs )KU3HEHHBIX 337124,

YMEHHE PACKpBhIBaTh COJEP)KaHHE OMOJOTHYECKHX TEPMHHOB W TIOHSTHIA:
KU3Hb, KJIE€TKa, OPraHu3M, MeTabo03M (0OMEH BEIIECTB U MPEBPAIICHIE YHEPTUN ),
roMeoctas (CaMOperyjsiusi), ypOBHEBas OpraHW3alus JKUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHNE (PENPOAYKITHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE WU3Jarath OWOJOTUYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHasl,
MyTallMOHHAs, IICHTpalbHAS JOrMa MOJICKYIApHOW Ouomorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 LEeHTpax MHOrooOpasus u



MPOUCXOXKEHUS KyJIbTYpHBIX pacTeHuid H. Y. BaBuiioa), onpenensats rpaHUIbI KX
MPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOAAMHU HaYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOEHUE U
OINMCAaHUE >KUBBIX CHCTEM, NPOIIECCOB U SIBICHWH, OpraHu3alvs W TPOBEACHHE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBUYKEHNE THITOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCIeAYEMbIMH BEJIMUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pEe3yIbTaToB,
WCITOJIb30BAaHHBIX HAyYHBIX MMOHSATHN, TECOPUN W 3aKOHOB, YMCHHE JICJIaTh BHIBOJIBI
Ha OCHOBAHHH TOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIICNIATH CYIISCTBCHHBIE NMPU3HAKUA BHPYCOB, KJIETOK MPOKAPHUOT U
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHA BEIECTB W IMPEBpAIlCHHs] YHEPTHU B KIETKe, (poTocuHTE3a,
TUIACTUYECKOTO M DJHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJJOTBOPCHHSI, PA3MHOKCHUS, WHIUBUAYAIbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSATH IMOJTYYEHHBbIC 3HAHMS JUISI OOBSICHEHHS OMOJOTHYSCKUX
NPOIIECCOB M SIBJICHHUH, NI TPUHATHS MPAKTUYCCKUX PEIICHUN B MOBCEIHCBHOM
KU3HU C TIIeNbI0 obOecriedeHnss O€30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPYXAIOIIUX JII0IeH, COOMI0OIEHNsI HOPM I'PaMOTHOTO TOBEJICHUS B OKPYKaIOIIeH
NPUPOJHON cpele, MOHMMAaHUE HEOOXOTUMOCTH HCIOJIb30BAHUS JTOCTHXKEHUM
COBPEMEHHOM ouosaoruu u OMOTEXHOJNOTUNA I PAIMOHAIBLHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh dSJE€MEHTapHble T'E€HETHYEeCKHE 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CIICTUICHHOE HAacleJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKpELIMBAaHUS JJIA TpEe/ICKa3aHus HAcleIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITIONHATH J1aOOpaTOpPHBIE W TPaKTHUYECKHE padoOThI, COOJIOAATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeIcTBa MacCOBOM MH(OpMAIMU, HAYIHO-TIOMYJISPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HWCCIEAOBAHHA B OHOJIOTHUH,
MEIUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMONOTHYECKYI0 HH(POPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUWHBIN anmnapat OUOIOTHH.



[IpeameTrHble pe3ynbTaThl OCBOCHUsI yueOHoOro mpeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO -HAYYHOM
KapTUHBI MUPa U HAYYHOT'O MUPOBO33PEHUSI, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUU, (PYHKIMOHAIBHOM TPaMOTHOCTHU
YeJI0BeKa JUIsl PELICHUS )KU3HECHHBIX 3a]1a4;

yYMEHHUE PaCKpPbhIBATh COJIEpKaHUe OMOTOTUUECKUX TEPMUHOB U TIOHSTUINA: BU]I,
NOMyJIANMS, TeHO(MOH, SBOJIONMS, JBHXKYIIHE CHIbI ((DaKTOPBI) 3SBOJIIOIUU,
OPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BUJ000pa30BaHUE, JKOJIOTHYECKUE (PaKTOPHI,
DKOCHUCTEMA, TNPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHThl, LENu MNUTaHUA,
IKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OHWOJIOTUYECKUE TEOpUHU (PBOJIOIMOHHAS Teopust Y.
JlapBrHA, CHHTETHYECKas TEOpUsl DBOJIOLMM), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactea K. M. bopa, depemoBanusi TiIaBHBIX HaIpaBICHUN |
nyteit oo A. H. CeseprioBa, yuenus o 6uochepe B. . Bepnaackoro),
OTIPENICIIATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIIaJIeTh METOJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOII0/IeHHEe U
ONMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBJIICHHI, OpraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUITOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIYy HCCIeNYyEeMbIMU BEIMYMHAMH, OOBSCHEHHE IOJYYCHHBIX pEe3yJIbTaToB,
UCITOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUA U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIBI
HA OCHOBAHUU IMOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALMA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTreOIIeHO30B U DKOCUCTEM, OCOOCHHOCTH TPOILIECCOB: HACIEACTBEHHOM
W3MEHYMUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsI, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MbI, IIEpPEeHOCa
BEIIECTB M TIOTOKAa JHEPIHUM B JKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OUOTCOXUMUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MOTyYeHHBbIC 3HAHUS ISl OOBSICHEHHS] OMOJIOTUYECKUX
MPOLECCOB U SIBJICHUW, JJIA NMPUHATHS NPAKTUYECKUX PEIIEHWHA B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHuss Oe30MacHOCTH CBOETO 3/J0POBbS U 3I0POBBS
OKPY’KaIOUIUX JI0JIel, COOI0JIEHHSI HOPM I'PaMOTHOTO MOBEACHUS B OKPYXKaloIIei



OPUPOTHON cpele, TMOHMMaHUE HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTIKEHUMN
COBpEMEHHOW OMOJIOTHH JIJIsl palliOHATIFHOTO MPUPOAOIOIH30BaAHNUS;

YMEHHE peliaTh JJIEMEHTapHbIE OMOJOTUYECKUE 3a/1ayl, COCTABISATH CXEMBI
MepeHoca BEIeCTB U DHEPTUU B DKOCUCTeMaXx (LIeNH MUTaHus);

YMEHHE BBINOJIHATH JA0OpPAaTOpHbIE U MpPAKTUUYECKUE pabOoThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMECHHE KPUTHYECKH OIICHWBATh MW HMHTCPIPETHPOBATH WH(GOPMAIIHIO
OMOJIOTMYECKOTO  COJIEpP)KaHUs, BKJIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeICTBa MAacCOBOW MH(POpPMAIUH, HAYTHO-TOMYIISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

yMEHHE CO037]aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMONOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAaMOTHO
MCTIOJIh30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.

TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

KoanuecTBO YacoB
No HaumeHoBaHue pa3iesioB

KonTpoabHbie IIpakTuyeckue
n/m ¥ TeM NPOorpaMmbl Bcero
padoThbI padoThI
1 buonorus kak Hayka 2 0.5
5 JKuBbIe cuCTEMEBI U BX 1
OopraHu3arus
3 XUMHUYECKHUH COCTaB U 8 1
CTPOCHHE KIICTKH
4 JKusHenesaTeabHOCTE 6
KJIETKU
PasmHoOxeHMe u
5 WHIUBUAYyaIbHOE Pa3BUTHE 5 1
OpraHu3MOB
HacnencrBeHHOCTh U
6 H3MEHYHUBOCTh 8 15
OpraHU3MOB

Cenexiusi OpraHiu3MOB.
OCHOBBI OMOTEXHOJIOTHHA

JJekTp
00pa3oE

Bbubanor

https://m
bubauor

https://m
bubauor

https://m
bubauor

https://m

Bbubauor
https://m

Bbubauor
https://m

Bbubauor
https://m


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

8 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34 0
YACOB I10 ITPOI'PAMME
11 KVIACC
No HauMeHoBaHHne KoauuecTBO 4acoB
i pa3/aesioB U TeM Beero KonTtpoibHbie
MPOrpamMmmbl padoThI
DBOJIIOIIMOHHASI
1 9
onosorus

Bo3uukHOBeHUE U

2 pa3BUTHE KU3HHU HA 9
3emuie
3 Opranusmel u 5
OKpYIKaroIas cpea
CooOmiectBa u
4 9KOJIOTHYECKHE 9
CUCTEMBI
5 PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO
YACOB I1O0 34 0
[TPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acos
No
T K
n/ €Ma ypoka Beero OHTPOJILHEIE
| padoThI
Merto sl I03HaHUS KUBOU
npupoAsl. [IpakTnueckas
1 pabora Ne 1 1

«Hcnionp30BaHue
PAa3JIMIHBIX METOJ0B IIpU

IIpakTH4eckue
padoThI

0.5

2.5

IIpakT4yeckue
padoThI

0.5

Jlara

bubnuo
https://m

DJIeKTPOH
o0paszoBat

bubmmoTrex
https://m.ed:

bubmmoTrex
https://m.ed:

BbubmmoTrex
https://m.ed:

BbubmmoTrex
https://m.ed:

Bbubnnorex
https://m.ed:

U3y4YeHHust

12.09.2023


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122

W3YYCHHH OMOJIOTUIESCKUX

00BEKTOBY

buonoruueckue cuCTeMEl,

1 19.09.2023

MIPOLIECCHI U UX U3YUCHHUE

XUMHYECKHUH COCTaB

KIIeTKku. Boma u 1 26.09.2023

MUHEPAILHBIE COJIN

Benku. Cocras u cTpoeHue
P 1 03.10.2023

OEJIKOB

depmMeHTh —


https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

13

14

15

16

17

18

19

20

21

22

23

24

OOMEH BelIeCTB W
MeTab0Iu3M

dorocunTe3. XeMOCHUHTES

DHepreTudyecKrii 0OMeH

JKM3HEHHBIN [TUKIT KIIETKU.

Henenue knetku. MuTos.
JlabopaTtopnast pabota No
3 «Habnronenue MmuTo3a B

KIJICTKaX KOHYMKa KOPCIIKa

JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Bbuocuures Oenka. Peaknmsa

MaTpHUYHOT'O CUHTE3a

Tpaucasus — Ouocunres

Oenka
Hexknetounsie popmbl
KU3HU — BUPYCHI

DopMBbI pa3MHOKEHUS
OpraHu3MOB

Metios

OO6pazoBaHue u pa3BUTHE
MIOJIOBBIX KJIETOK.
Omo0TBOpEHHE.
JlaGopaTtopnast pabota No
4 «M3y4yenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpernaparax»
NunuBunyansHoe
pa3BHUTHE OPraHU3MOB
I'enernka — Hayka o
HAaCIEACTBEHHOCTH U
W3MEHYMBOCTH
3aKOHOMEPHOCTH
HacleA0BaHUs IPU3HAKOB.

0.5

0.5

28.11.2023

05.12.2023

12.12.2023

19.12.2023

26.12.2023

09.01.2024

16.01.2024

23.01.2024

30.01.2024

06.02.2024

13.02.2024

20.02.2024

27.02.2024


https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

25

26

27

28

29

30

31

Monorubpuanoe
CKpCIIUBAHHE
JurubpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOT'O
HACJICIOBAaHUS MPU3HAKOB
Cuenuiennoe
HacjeA0BaHUE MPU3HAKOB.
JlabopaTtopnast pabota No
5 «3yueHue pe3yapTaToB
MOHOTHOPH/IHOTO U 1
TUTUOPHUIHOTO

CKPCIIUBAHUS Y

JPpO30(HITBI HA TOTOBBIX
MHUKpOTIpEIiapaTax»

I'enernka nona.

HacnenoBanue npu3Hakos, 1
CIICTUICHHBIX C ITOJIOM
N3MeHYnBOCTb.
Henacnencreennas
W3MEHUYUBOCTb.
JlaGopaTtopnast pabora No
6. U3yuyenue

MO TU(DUKAITHOHHO U
W3MEHUYUBOCTH,
MIOCTPOECHHE
BAapHUAIIMOHHOTO pAla U
BapHallMOHHOW KPUBOM»
HacnencrtBennas
W3MEHUYUBOCTb.
JlaGopaTopnas pabora No
7. «AHanu3 Mmyranui y
Np030(hUIIbl HA TOTOBBIX
MUKpOTpernaparax»

I'enetuka uenoBeka 1

PesepBHBIN ypOK.
O06o00611eHe 10 TeMe 1
«HacnenctBeHHOCTD U

0.5

0.5

0.5

05.03.2024

12.03.2024

19.03.2024

02.04.2024

09.04.2024

16.04.2024

23.04.2024


https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

32

33

34

U3MEHYHBOCTh
OPraHu3MOBY
Cenexuus Kak HayKa u
npouece

MeToanl ¥ TOCTHKCHHS
CEJICKLIMN PAaCTECHUM U
JKMBOTHBIX
buoTrexHonorus xak
0Tpacib NPOU3BOJICTBA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KJIACC

No

n/
n

Tema ypoka

OBOJIONUS U METOOEI €8
H3y4YEHUS

Uctopus pazputus
MpeACTaBICHUI 00
DBOJIIOLUHN

MuUKpO3BOTIOLMS

[Monmynsiust kak
JJIeMEHTapHas CAMHUIA
BUJIA U DBOJIIOLIHH.
JlaGopaTtopnast pabota No
1 «CpaBHeHME BUIOB MO
MOP(OJIOrHIEeCKOMY
KPUTEPHUIO»

JBrokymue cuiibl

(3;meMeHTapHbIe (HaKTOPHI)

IBOJIFOLIUHI
EctecTBenHslit 0TOOD U
ero Gopmbl
Pesynbratsl 3Bomtonuu:
MPUCTIOCOOIECHHOCTD
OpraHU3MOB U

34

KoaunyecTBo uacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5

30.04.2024

07.05.2024

14.05.2024

Jara
H3yYeHUS

04.09.2023

11.09.2023

18.09.2023

25.09.2023

02.10.2023

09.10.2023

16.10.2023


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

16

17

18

19

BHJI000pa30BaHMUE.
JlaboparopHas pabora No
2 «Onucanue
MPUCTIOCOOTICHHOCTH
opranusma u eé
OTHOCHTEIIHOTO
XapaxkTepa

Hanpasnenus u nyru
MaKpOIBOJIIOIIUT
Heob6parumocts
HBOJTIOIIUHT

Wctopus xu3Hu Ha 3emiie
U METOJBI €€ U3y4YECHUS
I'unioresst
MTPOUCXOXKICHUS KU3HU Ha
3emuie

Pa3Butue xxu3Hu Ha 3emiie
0 paM | MepPHOoIaM
OCHOBHBIE ATaIlbI
SBOJIIOIIMH PACTUTEIHLHOTO
1 KUBOTHOTO MHpA.
[TpakTrueckas padorta No 1
«M3yueHue uckomaemMbIx
OCTaTKOB PaCTEHUM 1
KUBOTHBIX B KOJUICKIIHSIX)
CoBpemeHHas cuctema
OpPraHUYECcKOTo MHUpa
DBOJIIOIHS YeTIOBEeKa
(anTpOMIOTEHE3)
JBrokymuye cuiibl
(dakTOophI) aHTpPOTIOTEHE3A
OcHoBHbIE CTaAUU
ABOJIIOIMH YEJIOBEKa
UYenoBeueckue pachl U
MIPUPO/IHBIE alanTalllH
YeJoBeKa

PesepBHBIN ypOK.
O06o00611eHe 1O TeMe
«Bo3HUKHOBEHHE U

0.5

23.10.2023

30.10.2023

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

25.12.2023

08.01.2024

15.01.2024

22.01.2024


https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20
21

22

23

24

25

26

27

28
29

30

31

pa3BUTHE KU3HHU HA
3emie»

DKoJorus Kak HayKa
Cpenpl oOuTaHus U
HKOJIOTUYECKUE (haKTOPHI
AbGunotnyeckue paKkToOpsI.
Jlaboparopuas pabora No
3. «Mopdoornyeckue
OCOOEHHOCTH pacTEeHUH U3
Pa3HBIX MECT OOUTAHUSI.
JlabopaTtopnast pabota No
4. «BnusiHue cBeta Ha
POCT ¥ pa3BUTHE YEPEHKOB
KoJieyca

buoTtnyeckue GakTopsl

DKOJIOTUYECKHUE
XapaKTePUCTHKHU
TTOTTYJISITTHH.
[TpakTrueckas padorta No 2
«IToacuét IIoTHOCTH
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»

Coo01ecTBa OpraHu3MoB
— OHoIIEeHO03
DKOJOTUYECKHE CUCTEMBI
(?KOCUCTEMBI)

OcHoBHbIE TIOKa3aTeNIN
9KOCUCTEMBI.
DKOJIOTHYECKHUE
nupamuabl. CBoiicTBa
skocucteM. CyKieccus
[Ipupoanbie 3KOCUCTEMBI
AHTpOTIOT€HHbIE
IKOCUCTEMBI

buocdepa — rinodanbHas
JKOCHUCTEMA 3eMITU
3aKOHOMEPHOCTH
CYIIECTBOBaHMs OHOCheph

0.5

0.5

29.01.2024
05.02.2024

12.02.2024

19.02.2024

26.02.2024

04.03.2024

11.03.2024

18.03.2024

01.04.2024
08.04.2024

15.04.2024

22.04.2024


https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

UYenoseuecTBo B bnochepe

2
3 3emian

1 29.04.2024

CocymiectBoBaHue

33 1 06.05.2024

IIPUPOJIBI U YEIOBEYECTBA
PesepBHbIl ypOK.

34 0O000I11IIEHNE TEMBI 1 13.05.2024
«Coo01ectBa u

9KOJIOTUYECKHE CHCTEMBI»
OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 34 0 2.5

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinace/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO ¢ orpaHiYe€HHON OTBETCTBEHHOCTHIO «/[PODAY;
AxrmonepHoe obmectBo «M3matenbcTBo «lIpocBemnienne»

 buonorus, 11 knacc/ Kamenckuit A.A., Kacnepckas E.K., Cuornazos B.1.,

AxrmmonepHoe obmiectBo «M3marenbcTBo «lIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

Knura nns yaurens. buonorus 10-11 knaccesl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6nmmoreka IJOK


https://m.edsoo.ru/863eba1e

