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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OHUOJOTHH TEOPETHYECKYI0 OCHOBY ISt
ompeneseHusT TOAX00B K (OPMHPOBAHUIO COJACpKAaHUS YYeOHOTO TpenMeTa
«buosiorus» coctaBWIM: KOHIENTyalbHble TmonoxeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIe, colepkKaHusi, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 0OMIUX TENSIX U
MPUHITUIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETro
obOmero o6pasoBanus B Poccuiickoit @enepanuu, a TakXKe TMOJOXKEHUS O
cnenuduke OUONIOruM, €€ 3HaYEHUU B MO3HAHUM KUBOW MPUPOBI U 00ECIeueHU!
CYILIECTBOBAaHMS 4YesoBeuecKoro oodmiecTBa. COrIacHO Ha3BAaHHBIM MOJIOKEHUSIM,
oTpe/eseHbl OCHOBHBIEC (DYHKITMHM MPOrPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosoruu ma€Tt MpeAcTaBIeHHE O IeNax, 00 obmen
cTpaterud OOy4YeHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIMXCS CpPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
colepXaHue, €ro CTPYKTypy, paclpeielieHue TO0 paszjeliaM M TeMawm,
PEKOMEHIyEeMYIO TTOCIIEI0BATEILHOCTh M3YUEHUST YU4EOHOTO Marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEILHOTO
mpoliecca, BO3PACTHBIX 0COOCHHOCTEN 00YyHarOIINXCS.

B nporpaMmme mno OHONIOTMHM TakXe Y4YWUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOU
NEeATETbHOCTH/Y4eOHBIX JIEUCTBHM OOYYAIOMIMXCS TI0O OCBOCHHIO COJICP>KaHUS
OMOJOTNYECKOro 00pa3oBaHMUsl.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIii ypOBEHB) peaan3oBaH
MPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OwoJjiorud, Onarojgaps 4deMy B HeH
MIPOCMATPUBACTCS] HANMPaBICHHOCTh HA pa3BUTHE 3HAHWHA, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAILIMI JTMYHOCTH, SKOJOTUYECKOr0 MBIIUICHHUS, IPEICTABICHUNA O 3I0pPOBOM
o0Opa3e XKU3HU U OEpEeKHBIM OTHOILIEHHMEM K OKpYXalolleld MPUPOIHON cpele.
[ToaToMy Hapsmy ¢ W3ydeHHEM OOIIEeOHMOIOTMYECKUX TEOPU, a TAaKKe 3HAHUU O
CTPOCHUHU KUBBIX CUCTEM Pa3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIONTNX B
HUX IPOILIECCOB B MPOrpamMme Mo OUOJIOTUHU YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUN B MOBCEIHEBHOM >KM3HU JIJISl pEUICHUS MPUKIIAJIHBIX 3a]1ay, B
TOM 4YHCJe: MPO(OUIAKTHKYA HACIEIACTBEHHBIX 3a00JICBAaHWI YEIOBEKA, MEINKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
II€JIECO00Pa3HOTO TOBEACHHUSI B OKpYXKAIOUmed NPHUPOAHOW Cpeie, aHalm3a
BIIUSIHUS XO3SUCTBEHHOU AESTEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOJIHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHHME BHUMAHMS K MPUKIIAIHON HANPaBICHHOCTH
yaeOHOrOo mpenMera «buosorusy mpoaUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS



YCIIOBUM ISl pEUICHUS] OJTHOM U3 aKTyaJIbHbIX 3a/1au IIKOJBHOI'O OMOJIOTHYECKOTrO
oOpa3zoBaHus, KOTOpasi TmpeAnojaraer (GopMupoBaHue Yy OO0y4aromuxcs
CIIOCOOHOCTH aJalTHPOBATHCS K HW3MEHEHUSM JIMHAMMYHO DPa3BUBAIOLIETOCA
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHe cpemHero oOmero oOpa3oBaHHs 3aHMMAET BAXKHOE
Mecto. OHa obecrneunBaeT (GOpPMHPOBAHHUE Yy OOYYAIOLIUXCS MPEACTABICHHUN O
HAy4YHOM KapTUHE MHpa, paciiupseT U 0000IaeT 3HaHUA O KUBOW HpHUpoie, e€
OTJIUYUTEIbHBIX MPHU3HAKAaX — YPOBHEBOW OpraHM3allUd M 3BOJIOLUHU, CO3HAET
yCIOBUSL  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MpUPOAbl,  (HOPMHUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3omacHoro oOpasza
YKU3HU, YIKOJIOTUYECKOTO MBIIICHHS, [IEHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3naueHre OMOIOTHS UMEET TaKXKe JJIsl PeIICHUS] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero  o0pa3oBaHUA,  COLUATU3AINH
oOyuatouxcs. M3ydenue Ouosnorun odecrneurmBaeT ycloBus At (GOpMUPOBAHUSA
WHTEJUICKTYaJIbHbIX, KOMMYHHMKAlIMOHHBIX M  WH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HHTETpalMud OHOJOTHYECKUX 3HAHUMU C
NPEICTaBICHUSAMH U3 APYTUX Y4eOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKH, XUMHU
u reorpaduu. Ha3BaHHBIE MOJOKEHHUS O MpeIHA3HAYEHUH Y4eOHOTo MpeameTa
«buosiorusi» COCTaBUIM OCHOBY /I ONpENeNieHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJEpKaHMs, NPEJCTaBIEHHOIO B MpPOrpaMMme IO
ononoruu.

OT10o0p conepxkanusi yuebHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBIIEH C MO3UIHUN KyJIbTypOCOOOpPa3HOrO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPbIM OOy4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAYMMble Jis
dbopmupoBanus oOUIEH KyJIbTYpbl, ONpPENEISAIONIME aJeKBATHOE IOBEJCHUE
YeJIOBeKa B OKPYIKAIOIMICH MPUPOTHON cpejie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM
XKU3HH M TIPAKTUYECKON AesTtenpbHOoCTH. OCc000€ MECTO B ITOW CHCTEME 3HAHWMA
3aHUMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPBIE CIIyKaT OCHOBOM 111 (POpMHUPOBAHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
LIEHHOCTHBIX  OpPUEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3allUd
OMOIOTHYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHe COIEpKaHUS yueOHOro Marepuana B Mporpamme IO
OMOJIOTUM OCYIIECTBJICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJIETICHBI CIIEAYIONINE COAepKaTeNbHble TUHUN: «buonorus kak Hayka. MeTossl
Hay4yHOro mo3HaHus», «KieTka xak Ouonormueckas cuctema», «OpraHuszM Kak



Oouonoruyeckas cucteman, «CucreMa M MHOTooOpa3ve OpraHUYeCKOro MHUPay,
«IBOJIOUS KUBOU MPUPOIBI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[enp m3yuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOYy4YaIoOIMUMUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIHMOHAJIHHOU
OpraHM3allMi JKMBBIX CHCTEM pA3HOTO paHra W MOpHOOpeTeHHue yMEHMM
UCIIOJIb30BaTh ATH 3HAHMS Ui TPAMOTHBIX JCHCTBUH B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOnoro npeamera «buosnorus» Ha 6a3oBoM
ypOBHE 00ECIIEUNBACTCS PEIICHUEM CIIEAYIOIMNX 3a4au:

OCBOEHHE OOYyYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OHOJIOTHYECKUX TEOPUsX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKallluX OCHOBOU
Uist POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METOJ]aX HAay4YHOTO MO3HAHMS, CTPOSHUU, MHOT000pa3unu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPraHHU3aIMH, BHLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHbIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJNIOTHM HAy4YHBIX B3IJISAOB, UACH W TMOAXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
pa3HOTO YpPOBHS OpraHHU3aIUH;

CTAHOBJIEHHE Yy oOOydaromuxcsi oOmeld KylabTypbl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO
MUpa KUBOM MPHUPOAbI HAa OCHOBAHWUU 3HAHUM U OMbITa, MOJYYEHHBIX MpPHU
U3y4YeHUU OMOJIOTHY;

dopMupoBaHre y OOYYAIOIIMUXCS YMEHMHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCHIUTAHHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUSI YEJIOBEKOM KUBOM
IPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIIOICHUS STUYECKHIX
HOPM IPU IPOBEICHUH OMOJIOTUYECKUX UCCIICIOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTUYECKUX 3HAHMM JJIs1 TOBBIINICHHS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbI, 1)1 (OPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHU B TOBCEAHEBHOM XKU3HU IS
OLCHKHU MOCJHEACTBUN CBOEHU JIESITEIIbHOCTH M0 OTHOLICHUIO K OKPYXKAKOIIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHE M COONIOJIEHHE MEP NPOPUIAKTHKU
3a00s1€BaHUM.

B cucreme cpennero oobmiero oOpazoBanusi «buonorusi», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOISIIUM B
COCTaB MpenMeTHOM obnacti «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jnst u3yuenust 6MoJIoruu Ha 0a30BOM YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
oTBOoauTCs 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henemnmo), B 11 knacce — 34
yaca (1 gac B Heemi0).



COJEPKXAHUE OBYYEHUA
10 KITIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouosoruu B (OPMUPOBAHHMU COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOBI (HAOIIOEHUE, IKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, Kiaccuukanus, MOACIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdeMmoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbios, [{x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxembl: «MeToIbl TO3HAHUS )KMBOU MPUPOJIBI.

JlabopaTtopHbie M NpakTHYecKHe PadoThI:

[Tpaktnueckass pabora Ne 1. «Mcmonb3oBaHue pa3nuyHBIX METOAOB MpU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3aIHS.

Xusbie cuctembl (OHOCHUCTEMBI) KaK MpeaAMeT u3ydeHus: ononoruu. OTinyme
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBolicTBa OMOCHCTEM M MIX pa3HOOOpas3ue. YPOBHU OPTaHU3AIUN OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe01eHOTUYECKui), OMochepHBIit.

JdemoHncTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HWY», «YPOBHU OpPTaHU3AIUU
YKUBOW MPUPOIBD).

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. XuMHu4eCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHAUYECKHN COCTaB KIIETKA. XHMWYECKHUE BJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpO3JIEMEHTBI. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpaJIbHBIX BeHIECTB B KkieTke. lloanep:kanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u crpoeHue 0enKkoB. AMHUHOKHUCIOTBI — MOHOMEPHI O€JIKOB.
He3zameHnmble 1 3aMEHUMBIE aMUHOKUCIIOTbI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphI O€JIKOBOW MOJICKYJbl (TIEpBUYHAS, BTOpPUYHAS, TPETHYHAS U
YeTBEPTUYHAsl CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonorunyeckue
GyHKIMU OEIKOB.



®epmeHTsl — Ouonorumyeckue Karanmuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA I1EHTp, cyOcTpaTHas crneuupuyHoctb. KodepmeHnTsl. Butramussbl.
OTnuuus PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoHOcaxapuibpl  (TJIOKO3a, pubo3a ©  JI€30KCHpHO03a),
aucaxapuipl  (caxaposa, JakTo3a) W nosmcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1EeJUTI0I103a). bronornyeckue pyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuasl, ¢Gocdoaunuasl, crepounbl. [wapoduabHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkuuu sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB M JTUMHUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorer: JHK wn PHK. Hykmeornasr — MoHOMEpBI
HyKJIenHOBBIX KUCTOT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue u ¢ynkuuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIuu.

[{uronorus — Hayka o kieTke. Kiietounas reopust — npuMep B3aMMOACHCTBHS
uzel u (akToB B HAYYHOM MO3HAHUU. MeToIbl H3yUeHUS KIETKH.

Knerka xak 1menoctHas >kuBas cuctema. OOmmMe NpHU3HAKU KIETOK:
3aMKHyTasi HapyxHas meMOpana, monekynbl JJHK kak reneruyeckuii ammapar,
cUCTeMa CHMHTE3a OenKa.

Tunsl KIETOK: »JyKapuoTHuYeckas U mpokapuotuyeckas. (OcoOeHHOCTH
CTpOCHHS MpoKapuoTHueckor kieTku. Kierounas ctenka Oakrepuili. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIbHOM, JKMBOTHOM U
IpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTE€HKA, INIMKOKAIUKC, MX
¢bynkuu. [Inazmatudeckas memOpana, e€ cBoiictBa u ¢pynkiuu. L{uromnasma u eé
opranounbl. OmHoMeMOpaHHbie opraHouabl kiaeTku: OIIC, ammapar I'onbmxw,
au30coMbl. [loyaBTOHOMHBIE OpPraHOW[Ibl KIIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUN W TIacTua. Bunbl mnactun. HememOpanHbie
OpraHOUAbl KIETKU: PHOOCOMBI, KJIETOYHBIM ILIEHTp, LEHTPHOIH, PECHUUKH,
KIyTUKU. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sjpa: sigepHas 000JouKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KJIETKE.

JdemMoHncTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHne XUMHAYECKUX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOIEN.

Tabmunpr u cxemsl: «llepuoanueckas TadnHIla XUMUYECKHUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAbIY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue ¢pepmenta», «Hykneunosbie kucnotsl. [JHK», «Ctpoenue Monexysbl



AT®y, «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTEIbHOM KIETKH», «CTpOeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sapa KIETKn», « Y rIeBoAb», «JIMnuas».

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJAOBaHHME MJisi TMPOBEACHUSA
HAOMIOICHUI, W3MEpEeHUil, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTUYEeCKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHune KaTaJIMTUYECKOW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMeEpe aMuUIa3bl WK KaTalla3bl).

JlaGopatopnas pabotra Ne 2. «M3ydeHHe CTpOEHHUS KIETOK pacTeHHil,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHHUEY.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIMS (TUTACTUYECKH OOMEH) |
JUCCUMUJISIUS (PHEPreTUUecKuii OOMEeH) — JIB€ CTOpPOHBI €JAMHOr0 Ipoliecca
MeTrabosm3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTaboJiM3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbIii. Pombs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLECHUH SHEPTUHU B KIIETKE.

®ortocunTte3. CBeroBas W TeMHOBasg (Qa3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPhHeKTUBHOCTL (hOoTOCHHTE3a. 3HAUECHHUE (POTOCUHTE3A JJI JKU3HU
Ha 3emsie. BausiHue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHHUEe XEMOCHUHTE3a IS
YKU3HU Ha 3eMJI€.

DHepreTudyeckuii oOMeH B KIIeTKe. PaciiemieHue BeElIeCTB, BBIIEICHUE WU
aKKyMyJIMpPOBaHHE OJHEPruM B KIETKE. OTambl SHEPreTHUecKoro oOMeHa.
['mukomu3. bpoxxenne m ero Buabl. KucimopomHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxucIUTeNbHOE dhochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuyHoro cuHTte3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanus renetnueckod uHopmanmMu B KIETKE. ['@HETHYECKHM KOA U €ro
cBoiictBa. Tpauckpunius — matpuunslii cuate3 PHK. Tpancasmus — 6unocunTes
Oenka. Ortanbl TpaHchsiuud. KoaupoBaHue aMuHOKHUCIOT. Ponb pubocoMm B
ouocuHTe3e Oernka.

Heknerounsie ¢popmbl xu3Hu — BUpychl. Mctopus otkpeitus Bupycosn (/1. .
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ KU3HEHHOTO IIUKJIa BHUPYCOB.
bakrepunodarn. bome3nm pacTeHmii, >KMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunmra yenoreka (BHY) — Bo3Oyaurens CIIM/Ia.



OOpatHasi ~ TpaHCKpuWIILMS, peBepraza W  uHTrerpaza. lIpodunakrrka
pacnpocTpaHeHHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMmoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxemsbl: «Tunbel nuTanus, «Mertabomuzmy, «MUTOXOHAPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «®Porocunrtedyn, «Ctpoenune JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycs», «baktepuodarn», «CtpoeHue u xu3HeHHbINH 1uka Bupyca CII/a,
oaxrepuodaray, «Pemmukarus JTHK.

ObopynoBanue: moaenu-anmuukanuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. PazaMHokxeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Knerounplii 1K, WX >KU3HEHHBIM MK KieTku. MHTepdaza m MuTO3.
[Tpoueccrl, mporekatonme B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cunre3a JIHK. Crpoenue xpomocom. XpOMOCOMHBIM HaOOp — KapHUOTHIL.
JIMTITON THBIN M TalUIOMJHBIK  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{uTonoruuyeckue OCHOBBI Pa3MHOKEHUS WM  HWHIWBUAYAJIBHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Cragum murtosza. IIpoueccsl, mpoucxonsiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICIT MUATO34.

[Iporpammupyemasi rubesb KJIETKU — aromnTos.

dopmbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U mojoBoe. Buasl 6ecrnosioro
Pa3MHOXKEHUS: JEJIEHWE HaJIBOE, II0YKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CopooOpa3oBaHue, BETETATUBHOE pa3MHOKEHHE. VICKycCTBEHHOE KJIOHHPOBAHHE
OpraHU3MOB, €r0 3HAUYCHHE JJI CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €70 OTIAUYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. IIponeccel, nmpoucxoasiue Ha CTaauax Meno3a.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormyeckuii cmsIiCl U
3HAYCHHUE MeHo3a.

["ameTtorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX.
[TonoBbie Keje3bl: CEeMEHHUKU U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CrepMaro30oui, SHLEKIETKa) — CHEPMATOreHe3 M OBOIEHE3.
Oco0eHHOCTH CTpOEHUS SULEKIETOK U CHepMaro3ouaoB. OMiIog0oTBOpEHHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue  (OHTOreHe3). OMOpUOHANIBHOE  pPa3BUTHE
(oMOpuorenes). Jtanbl SMOPUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3zButhe. TUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TpSIMOe, HempsMoe (JTUYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YpO/JICTBA.

Poct u pasButue pacreHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAIUU PA3BUTHSL.

JdemMoHncTpauuu:

Tabmuipel u  cxembl: «DOpMBI Pa3sMHOXKEHHUSI OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE
pacteHui», «Jlenenne xieTkn Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombd», «Kierounsrii nukm», «Pemmukamus JJTHK», «Mutos»,
«Menosy», «Ilpsmoe u Henpsamoe pazButue», «l'amMmeroreHes y MIEKONUTAIOMNX U
4enoBeka», «OCHOBHBIE CTAIMM OHTOIE€HE3A.

O6opynoBaHue: MHKPOCKOII, MHUKpOINpenapaTsl «CrniepmMaTo30u bl
MJICKOIIUTAIOWIETOY, «SMIEKIIeTKa MIIEKONUTAIOMEro», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MAarHuTHAasT MOJEJb-alIuIMKauus <«/leieHne KIETKn», MOJENb
JHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

JlabopatopHas paGora Ne 3. «HaGmiomeHwe MHTO3a B KIETKaX KOHYHUKA
KOpPEIIIKa JIyKa HAa TOTOBBIX MUKPOINpPENnapaTaxy.

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHS TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPEMAPATAX).

Tema 6. HaciieAcTBEHHOCTh U MK3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vicropus pa3Butus reHeTuku. Poias nuronorun
¥ AMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKIag pOCCHICKHX M 3apyO0eHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeTOolbl TEeHETUKH (TUOPUI0JIOrMYECKU,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTUUeCKril). (OCHOBHbIE TI'€HETUYECKUE
NOHATUS. [ 'eHeTHnUecKas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXeMaX CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HacJeJ0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MoHorubprunHOe CKpelMBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB IEPBOTO
nokoneHusd. IIpaBuno gomMuHHpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unote3a ynctoTel rameT. [1ojIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclieJ0BaHUs
npu3HakoB.  l[UTOreHeTHMYeCKWe  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHre aHAIU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIpECIIeHHSI TEHOTHUIA OCOOH.

CuemnienHoe HacnefoBaHue nmnpu3zHakoB. PaGora T. Moprana 1o
CLETUIEHHOMY HACJE€JOBaHUIO I'eHOB. HapylieHne cuernyieHus reHoB B pe3yibTare
KPOCCHUHTOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTU. | eHeTHUECKUEe KapThl.



['enernka mosia. XpoOMOCOMHOE OIpENENIeHUE Moja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele U TreTeporaMeTHele opraHusMbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHbl ”3MEHUMBOCTU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOM(UKALIMOHHOW U3MEHYMBOCTH. BaprallMoHHbIN psifl ¥ BapuallMOHHAs! KpUBasil.
Hopma peaxkumnn npusHaka. KoamdecTBEHHbIE M KauyeCTBEHHbBIE NPU3HAKH U HX
HOpMa peakimu. CBOMCTBAa MOIU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, wiM TEeHOTHIHMYECKas, W3MEHYUBOCTb. KomMOMHAaTHBHAsS
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOMU
U3MEHUYUBOCTU. MyTalnoHHasi U3MEeHYMBOCTh. Knaccugukanus MyTaluuii: reHHBbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U npuunHbl MyTauuid. MytareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HacieAcTBeHHOM n3menunBocty H. M. BaBuiosa.

BresnepHas HacIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enernka 4yenoseka. Kapuorun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
YyeJIOBEKA: reHeaJornuecKnil, OJIM3HEIIOBRIN, IINTOICHETUYSCKHI, OMOXMMHYECKUI,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEIIEIICHHE TeHOTHIIA:
IIOJJTHOTEHOMHO€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[T1P-ananu3a. HacnenctBenuble 3a0ojieBaHMS 4YEJIOBEKAa: TI'CHHBIE OOJIC3HH,
00JI€3HM C HACJIEICTBEHHOW MNpEpacIoyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckue u reHeparuBHble MyTtauuu. CrTBOnOBbIE KIETKU. [IpMHIAIBL
3I0pOBOT0 00pa3a >KM3HH, TUArHOCTUKU, MPO(PUIAKTUKY U JICUCHHS TeHETUIECKUX
Oone3Heil. MenuKo-reHeTHYeCKoe KOHCYIbTHPOBaHHE. 3HAYCHHE MEAUIIMHCKOU
TeHETUKH B MPEAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00I€BaHUI YEI0BEKA.

JdeMmoHcTpanuu:

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

Tabmumpt  w cxembl:  «MOHOTMOpPHIHOE  CKpEIIMBAaHUE M €r0
LIMTOTEHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS U €r0 LUTOrE€HETUYeCcKas
OCHOBa», «3aKOH  4YHUCTOTBl  ramer», «JluruOpunHoe  CKpellMBaHUEY,
«luTonornueckue  OCHOBbI ~ JUIMOPUIHOTO  CKpelluMBaHus»,  «Meio3y,
«B3auMoznencTeue ajIeNbHBIX T'EHOB», «l'€HeTHYeCKHe KapTbl pPACTEHUU,
KUBOTHBIX M YeEJOBEKa», «l'€eHeTHKa moJyia», «3aKOHOMEPHOCTH HACJEJI0BAHMS,
CLUEIUICHHOTO ¢ 1oJIoM», «KapuoTumsl 4YeloBEKa U KUBOTHBIX», «Buisl
U3MEHUYUBOCTHY», «MoaudukalnoHHas HW3MEHUMBOCTb», «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAsA U3MEHYUBOCTDY.

ObopynoBaHue: MoOJEIH-aMUIMKANN  «MOHOTHOPUIHOE CKpPEIIUBAHUE,
«Hemonnoe nomunupoBanue», «Jurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIlI M MHKporpenapaT «Jlpozodpuna» (Hopma, MyTauuu
(bopMBbI KPBLUIbEB U OKPACKH Telia), repbapuii «["'opox moceBHON.

JlaGopaTopHble U MpaKkTUYECKHEe PadOThI:

Jlabopatopuas pabora Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPUIHOTO W
JUTHOPUTHOTO CKPEIUBAHUS y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopatopHas pabora Ne 6. «M3yuenne MoaupUKaIMOHHOW MU3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHON KPUBOI.

JlaGopatopHas padora Ne 7. «Ananu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpoIpenapaTax.

[Ipaktueckass pabota Ne 2. «CocTaBieHHE U aHaIu3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOLECC. 3apOKICHHUE CEJCKIUH U JIOMECTUKAIUS.
Yuenne H. UW. BaBwioBa 0 1eHTpax TNPOUCXOXKIEHUS U MHOTooOpasus
KYJbTYPHBIX pacTeHUM. LIEHTpBl MPOUCXOKAECHUS NOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITAMM.

CoBpeMeHHbIE METOJIbI CeeKIUU. MaccoBbIi U UHANBUIYAIbHBINA OTOOPHI B
CeJeKUMU pacTeHUul M >KUBOTHbIX. OIlEHKa 3KcTepbepa. bBIM3KOpPOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywcras nuHusg. CKpemmBaHUE YHCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuam3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIYYECHUE TOJUIUIOUJOB. JOCTMIKEHUSI CENeKIUMU pPACTEHUM, J>KUBOTHBIX W
MHUKPOOPTaHU3MOB.

buoTtexHosorusi kak orpacib Tpou3BOJCTBA. ['€eHHass MHXKEHEpHs. IJTarbl
co3nanusi pexomOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTEHHUIA.
KiioHupoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue U dtudyeckue  npoodimembl. MO - reHetuuecku
MO (ULUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauumu:

[Toptpets: H. 1. BaBuwios, M. B. Muuypun, I'. JI. Kapneyenko, M. .
HMBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpBI MPOUCXOXKIACHUS W MHOTO00pa3ms
KYJbTYPHBIX pacTeHuit», «Ilopoapl ToMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtnanéuHas rudpuauzanusy», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0beKThI OuoTexHomorum», «Kierounsie KymabTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u NEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISKH TUIOZIOB 1 KOPHETIIIONOB JUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUSI.



JlaGopaTopHble U MpakTHYEeCKHEe PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHMS CEJIEKIIMM PAaCTEHUH |
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOMCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpHIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIMOHHAA OMOJIOTHA.

[TpennochlIKu BO3HMKHOBEHMSI HSBOJIIOLIMOHHOW TEOPUHU. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B Ouonoruu. BrnusiHue 3BOJIIOINMOHHON TEOpPUH HA pPa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CupnerenbctBa 3BoitoLuHU. [laneoHTosOrMYecKUe: MOCIEA0BATENBHOCTD
NOSIBJIEHUS BHUJOB B HAJCOHTOJIOIMYECKON JIETOMMCH, IEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTBo U pazauuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpuoNornyeckue: CXOACTBA W pa3iuuus 3MOPHOHOB pa3HBIX BHUOB
NM03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJOTHYHBIE,
pYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpPTaHHU3MOB.

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
JapBUHM3MA. J[BIDKYyIIME CHUJIBI 3BOJIONUU BHUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE INPU OTPAHMUYEHHOCTU PECYPCOB, HEONPENENEHHAs U3MEHUYHUBOCTD,
0opb0a 3a CylleCTBOBAaHHUE, €CTECTBEHHBIM OTOOD).

Cunretnueckas Teopus 3BosrouH (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomrorus. [lonmynsanuys Kak eIMHUIA BUAA U SBOJIIOLINU.

JBrokymne cuibl ((pakTopbl) SBONIOLMM BUJIOB B IpHUpoJie. MyTallMOHHBIH
IpoLEecC M KOMOMHATHBHAas W3MEHYMBOCTb. llomynsnnoHHBIE BOJIHBI U Apel(
reHoB. M3onduus nu murpanusi.

EctectBennblii oTO0p — Hampaisitomuii  (aktop sBomonuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTaT 3Bomtonuu. IIpumepsr
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UAMOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (HOPMBI
BUJI000pa3oBaHus: reorpaduueckoe, SK0JI0rHuecKoe.

MaxkposBomtonusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JIUBEpPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMOoCTh 3BOIIOLUY.

[TpoucxoxaeHrne OT HeCleUHaaIu3upOBaHHBIX Npeakos. [Iporpeccupyromas
crenuanu3anus. AJanTuBHAs pagUalys.

JdemoHncTpauuu:



[Toptpetsr: K. Jlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, DO. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabnuubl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiey, «3apoAbIln
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOpbObI 32
cylecTBoBaHue», «EcTtecTBeHHBI 0TOOp», «MHOrooOpasme COpTOB PACTEHUI,
«MHoroobpazue  mopos  KUBOTHbIX»,  «llomynmsuum»,  «MyTauuoHHas
U3MEHYMBOCTBY, «Apomopdo3b», «Unuoamantamuun», «OO0mas nereHepaius»,
«/IBmkymune cunsl dBosonum», «Kapra-cxema wapumpyra nyrtemectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIpucmocoOIEeHHOCT, OPTaHU3MOBY,
«['eorpaduueckoe BupooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA30BAHHE).

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKpPACKH,
Ha0Op IJIOAOB U ceMsiH, KoJuiekiusi «[IpuMepsl 3allMTHBIX OPUCTIOCOOJICHUN Y
AKHUBOTHBIX», MO/l «OCHOBHBIC HAMpaBICHHs 3BOJIIOLMNU», 00bEMHAs MOJENb
«CTpO€HrE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX W pacTeHui», wonenp ammmkanus «llepekpécr
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKK», MUKporpenapat «/[pozoduna» (Hopma, Mytauuu (HOpMBI KPBUIbEB U
OKpacKH TeJja).

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTrHUYECKOMY
KPUTEPHUIO».

JlabopaTtopuas pabota Ne 2. «Onucanue mpuUCTOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TUnoTe3bl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHes M NaHCHepMus. XHUMHUYECKas
3BOJIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW BOMIOLNH. HavanpHbIe 3Tanbl
ouosiorndeckor spomoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. llepBble KIETKM M HMX SBOJIOLUA.
®opMUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

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

Meso301icKas 3pa ¥ €€ Nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOU.

KaliHo30Mickas 3pa u €€ mnepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTKa KJIMMaTa U Te€O0JOTHYECKUX IMpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOTO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH U
KUBOTHBIX. [I0siBJIEHNE, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak oTpaxeHue »3Bojtouud. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MIPOUCXOKJICHUHM 4YelnoBeka. Meroasl u3ydyeHus aHTponoreHesa. CxoncTtBa u
pasnuyus 4eJ0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YEIIOBEKa.

HBwxkymme  cwibl  (paktopbl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuIecTBeHHbI 00pa3  KU3HH,
W3TOTOBJICHUE OPYIHM TPYAa, MBIIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU 3BOJIFOIIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
ymensli, YenoBek mnpaMoxonmdammi, YenoBek HeaHAaepTanbCKui, Yenoek
pa3ymHbIi. Haxonku MCKOMaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHSA, 00JacTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpHajbHAas),  MOHTOJOHWIHAsS
(a3maTcko-aMepukaHckas).  YepTel ~ MPUCHOCOOIEHHOCTH  MpEICTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSM CYIIECTBOBaHMUS. EIMHCTBO YeIOBEYECKHX pac.
Kpuruka pacusma.

JdeMmoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuupel n cxembl: «Bo3nnkHOoBeHue CoOJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHnyeckoro wmupa», «PacrturenbHas KieTka», «KHBOTHasg  KIIETKay,
«IIpokapuornueckast kieTka», «COBpPEMEHHAs CHUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHHE AaHATOMHYECKHX 4YepT CTPOCHUS YEJIOBEKa W YEeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHenmme moan», «JpesHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HeI0BeUeCKHE pachl».

O6opynoBanue:  mynsixu  «lIpoucxoxknenue  yenoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEaHJAEPTAJIbLIA, KPOMAHBOHIIA), CJIECNKU WU
U300paKeHUs] KaMEHHBIX OpYAH MEepBOOBITHOTO YeENOBeKa (KaMHHU-YOMIEPHI,
pyomita, ckpebiia), TEOXpPOHOJOTHMYECKass Talnuia, KouleKuus «DopMel
COXPAaHHOCTH MCKOIIA€MbIX KUBOTHBIX U PACTEHUIN».

JlabopaTopHble M NpakTHYecKHe PadoThI:

[Tpaktnueckast pabora Ne 1. «M3ydyeHne MCKOMaeMbIX OCTaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKLUSX).



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

Tema 3. Oprann3mMbl 4 OKpPY:Ka0IIAA cpeaa.

OKOJIOTHs KaK HayKa. 3aauu ¥ pa3esbl 3KOJIOTMH. MeTo bl SKOIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUs OpPraHU3MOB: BOJHAS, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
BHYTPUOPTraHU3MEHHASI.

Okonoruueckue ¢akropel. Kraccuduxamumss skonorunyeckux (HaKTopos:
abuoTHueckre, OMOTUYECKHE M aHTPOIOTeHHble. JIeiiCTBHE SKOJOTHYECKHX
(GhaKTOpOB HA OPTAHU3MBI.

AOGuoTtnueckue (akTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTmel.

buotnueckue (bakTopsI. Buner  OMOTHMYECKMX — B3aUMOJICHCTBUIL:
KOHKYPEHIIUsI, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepauus,
MyTyajau3M, KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAJIMU3M,
HeUTpanu3M. 3HaueHHEe OWOTHMYECKUX B3aUMOJEUCTBUM I CYIIECTBOBAHUSA
OpPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTHUKK nomyisuuu. OCHOBHBIE IOKAa3aTEIH
MONYJISIUU: YUCIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpauys. /[MHaMuka 4uCICEHHOCTH MOMYJISIUUNA U €€ PEeryIIsiusl.

JdemoHncTpauuu:

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

Tabmumpl u cxembl: kKapTa «[Ipuponnsie 30ub1 3emun», «Cpeapl ooUTaHUA
opranu3zMoB», «®dDoronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIIUU HHDY30puU-Tyhenbkuy, «llumieBblie nenm».

JlabopaTopHble M NpakTHYecKHe PadoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH pPACTEHUN U3
Pa3HbIX MECT OOUTAHUS».

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo01ecTBa M DKOJOrH4ecKre CHCTEMBI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaS,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHantel. CBsi3u B
ouoneHose.

Okonoruyeckne cuctembl (d9kocucteMbl). [loHaTne 00 »3KocucTeME U
ouoreorieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTbl JIKOCUCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OHKOCUCTEMbI. [luilieBble LEeNMU U CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHUCTEMbI: Oumomacca, MPOAYKIHUA. DKOJOTHYECKUE
OUPAMUIBL:  TPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOpPETYIALU, pa3BuTue. CyKieccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOHHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe u X03sIMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢akrtop ycToHunmBocTH HKOocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

Yuenne B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omocdepnl Kak
r7100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECME W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yriepona,
a30Ta). 30HAJIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['moGanbHbIE YKOJIOTHYECKUE TIPOOTIEMBI.

CocyiecTBoBaHue IPUPOIbI u YeJIOBEUYECTBA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBa yCcTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBJICHHUS TPUPOJHBIMU pECypcaMd U WX HCHOdb30BaHue. JloCTKEHUs
OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHncTpauuu:

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

Tabnuubl u cxembl: «[lumesbie nenun», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbpie coobmiecTBay, «llemn muTanmsy, «IKoJOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJINCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jjeca», «buomeHo3d Bogoéma», «ArpoueHosd», «lIpumepHsie
AHTPOINOTEHHbIE ~ BO3ACHCTBUSL HAa  NpUPOAY», «Baxuelme HCTOYHUKHU
3arpsi3HEHUs] BO3/AyXa W TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas COCTaBISAOIIAS
ouocheps», «PakTopbl aerpaganuu nousy, «[lapHukoBsiii 3Qdext», «DaKkTopbl
panroaKkTUBHOTO 3arpsisHeHuss Ouocdeps», «OOmas cTpykrypa oOuocheps,
«PacripocTpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriieposaa B ouocdepe», «KpyroBopor azora B IpUpOAE».

ObopynoBanue: Mojenb-anmInKanus «TunuuHbie OHOLEHO3bI», TepOapuit
«PactutenbHbIe coobOmEecTBay, Koyeknnn «buoreHosy, «Bpeaurenu BaxHEHIIIX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYyp», TepOdapuu W KOJUIEKIIMM pPACTCHHA U
YKUBOTHBIX, MPUHAIJICKAIIUE K Pa3HbIM 3KOJOTMUECKHM TpynnaMm OJHOro BHUJA,



Kpacnass kuura Poccuiickoit ®deneparuu, H300paKeHHS OXPaHSIEMBIX BHJIOB
pacTEeHH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacho ®I'OC COO, ycraHaBIMBalOTCSA TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOyYaloUMMHUCA MPOrpaMM  CpeIHEero oOmero o0pa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUsI mpeamera «buonorus»
BBIICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YyYarolUUMUCS POCCUMCKON
IPpaKIaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOOINPENCIICHUI0, HaJu4Yhue MOTHUBAIlMM K OOY4YEHUI0O  OHOJIOTHH,
IIEJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHWW JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMONOTHYECKOTO  O0pa30oBaHWs, HAIMYHUE OSKOJOTHYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pE3yNIbTaThl OCBOCHUS IpeaMeTa «bHOJOTHS JOCTUTaroTCs B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMU, MPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIIECCAaM CaMOIMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEW TMO3ULUMU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHHS K 3aKOHY W IMPABONOPAIKY, YEIOBEKY TPyJa U CTaplieMy MOKOJEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HACIEIUIO U
TPaJULMSAM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupojsie u
OKpYXarolen cpeae.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS YyueOHoro mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYarouuXxcsi pyKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCHICKOTr0 OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONbITa U ONbITA JEATEIILHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MOZHUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOSA3aHHOCTEW, yBa)KEHUE
3aKOHA U MPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3AAHHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M TMO3HABATENbHBIX 3aJa4, BHIMOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB,

CIIOCOOHOCTh  OINPEAETATh COOCTBEHHYIO IO3ULHMI0 [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOCHCTBUS JIOJEH ¢ pa3HbIMU yOEKACHUSAMH, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS
yu4eOHBIX, TIO3HABATEJIbHBIX U HCCIEAOBATENbCKUX 33/4a4, YBAXKUTEIBHOTO
OTHOILIEHUST K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOMN U BOJOHTEPCKON JEATENIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh poccuiickon IpaXKAaHCKOU UJEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponnuon, ropmoctu 3a cBOM KpaW, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
IPOLLIOE U HACTOAILEE MHOIOHALMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MIPUPOJIHOMY HACIEIUIO U MaMSITHUKaM IIPUPOJIBI,
JNOCTHXKEHHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIOCOOHOCTh OLIEHUBATh BKJIQJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHUE U
pa3BuTHE OWOJOTHH, MOHHUMAHWS 3HAUYEHUS OHOJOTMM B TO3HAHMM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy)KEHHIO M 3ammre OTeyecTsa,
OTBETCTBEHHOCTh 32 €ro CyAb0Yy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOAa;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUHYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OILICHMBAaTh CHUTYyalMl0 U NPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSAM, CO3/1aHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHUSA LIEHHOCTEM CEMEMHOM KHU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIKOYAs 3CTETHKY ObITa, HAy4YHOIO WU
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOILICHUH;



INOHMMAaHHE YMOLIMOHAIBHOTO BO3/1EUCTBUS AKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHIO B pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHHUE
IPOSIBIIATh Ka4eCTBA TBOPUECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJIyYusi:

NOHMMaHHWE U pealu3alus 3740pOBOro M 0e30macHoro oopasza JKU3HU
(3m0poBO€  mUTaHHWE, COOJIOJEHUE TUTMEHMYECKUX TPaBWJI U HOPM,
cOAMaHCUPOBAHHBI PEXUM 3aHATUH U OTHBIXa, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIIEHHUS K
coOcTBEeHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMaHHWE LEHHOCTM TPaBUJ HMHAWBHUIYAJBHOTO M  KOJUIEKTMBHOIO
0€3011acHOT0 MOBEJACHUS B CUTYaLUAX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCHEACTBUIM U HENMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KYpeHHsI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAaCTEPCTBA, TPYA0JIIO0HE;

TOTOBHOCTh K AKTUBHOH JEATEIbHOCTU TEXHOJOTHYECKOM M COLMAIIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSITENTLHO
BBITIOJIHSATH TaKyIO J€STEIIbHOCTD;

UHTEpPEC K pa3inyHbIM cdepaM MpodhecCHOHAIBHON AesATEIbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peaIu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TMYECKOr0 BOCTIMTAHHUS:

HKOJIOTUYECKU LEJIECO00Pa3sHOE OTHOLIEHWE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYpbl: TNPHOOPETEHHE OIbITa
IUIAHUPOBAHMSI IOCTYIKOB M OLEHKM MX BO3MOXHBIX IOCIHEACTBUMA Jid
OKpY’KaroIllen cpebl;

OCO3HaHHE TJI00aJbHOIO XapakTepa SKOJIOIMUECKHUX MpoOJeM M IMyTed X
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWA M YMEHHUS IpU pEIIeHUH MpoOJeM, CBS3aHHBIX C PaLUOHAIBHBIM
IPUPOJIONOIb30BAaHUEM  (COOJIIOJIEHME  TpaBWJ  IOBEAECHUS B  NPHUPOJE,
HAIpaBJICHHBIX HAa COXpAaHEHHE pPaBHOBECHS B 3KOCHUCTEMaX, OXPaHy BHUJOB,
IKOCUCTEM, Orochepsr);



aKTUBHOE HENpUATHE JEHCTBUM, NPUHOCAIIMX BpeA  OKpYyKarolleu
IPUPOJIHOM Cpelie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOIMYECKHE
NOCJIEACTBUS IPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAILATh UX;

HaJM4HUE PA3BUTOIO HKOJOTMYECKOTO MBILUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHMKAaTUBHOW U COLIMAJIBHOM
IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTU 3KOJOTUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM MPaKTUK{, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYJBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMU U IO3HAHUS MUPA;

NOHMMaHUE crneun(puky OMONOrMM KaK HayKH, OCO3HaHUs €€ poju B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU LIEJIOCTHOTO
IpEICTaBICHU 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH MpodsieM
COXpaHEHUs TPUPOJHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW LMBWIM3ALMU:
o0OecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIULMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX  peIIaTh PECypCHble  MpOOJeMbl  pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MyTeH BBIXOJAa U3 II00ANbHBIX SKOJIOTHYECKUX MPOOIeM U
o0OecrieyeHns  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHMH OMOJOTMUECKHX 3HAaHUW B LENAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKLIHMOHAJIBHOM IPaMOTHOCTH 00ydaromuxcs, GopMupyemon
IpU U3Y4EHUH OMOJIOTUY;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMmble 3HAHMS JJIs aHajau3a u
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHIH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB H
UMEIOLINXCS JaHHBIX C LENbIO MOJIYYEHHs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJIb30BATh OMOJOTMYECKUE 3HAHUS IS
pelieHust IpobyieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTH HAYyYHOH JESITEIbHOCTH, TOTOBHOCTH OCYLIECTBIISThH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIHO U B IPYIIIIE;



I'OTOBHOCTDb 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06pa303aH1/1}0 )41
CaMOO6p3.30BaHI/IIO, K aKTHUBHOMY IIOJYUYCHHIO HOBLIX 3HAHUH IO OMOJIOTHH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCTHMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOSHHUSI y4eOHOTo mpenmera «buomorwsy
BKJIIOYAIOT: 3HA4YMMble g (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJIOB TMO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, Mpoliecc,
cUCTeMa, HAy4YHbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HaOJOJIeHHe,  M3MEpPEHUEe,  OSKCHePUMEHT U JPYrux),
yHUBEpCalbHble Yy4yeOHble JAeUCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

PErYJISTUBHBIE), o0ecrneunBaromme dbopmupoBanue (GyHKIIMOHATBHOU
IPaMOTHOCTH UM  COLIMAIBHOM KOMIIETEHIMH OOy4YaroluXcsi, CIOCOOHOCTD
o0yyaromuxcst HCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
MO3HABATEJILHON M COLIUAILHOM MPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBaanenue YHHBepCAJIbHbIMH y4eOHBIMU NMO3HABATEJbHBIMH
JeHCTBUSAIMM:

1) 6a30Bble JIOrHYecKUe AeMCTBHS:

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

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cUHTE3a, CPaBHEHUS, Ki1acCu(pUKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTEpPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TIOHSATHSMH );

OTIpENIETIATh I NEeATeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C MTOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKABOW MPUPOBI;

CTPOUTH JIOTHYECKUE PACCYKIEHUs (MHIYKTUBHBIC, JI€TyKTUBHBIC, II0
aHaJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa Ui IPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pojAa,  BBIABICHHBIX B Pas3IMYHBIX
MH(POPMAILIMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PEUIEHMs] NPOOJEMbl C y4ETOM aHAIN3a MMEIOIINXCS
MaTepHalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH NIOCIIECIACTBUMN ACATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3oBble HcCaeA0BATEIbCKHE NeiiCTBHSI:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss NpoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IuYHBIX METOJIOB TO3HAHNUS;

UCIIOJIB30BaTh pAa3JIMYHBIE BUJIBl JACSATENBHOCTH IO TOJYYECHHIO HOBOTO
3HaHWSA, €ro HHTEpHpeTanuy, NpeoOpa3oBaHUID U NPUMEHEHHIO B YYEOHBIX
CUTYalUsX, B TOM UHCIIE IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHON
NEATEIbHOCTH U JKU3HEHHBIX CUTYaLIHSIX;

BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJauy,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh apryMEHThl AJI1 J0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHHs 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX TOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEHOca CPEJACTB M CHOCOOOB
JENCTBUS B IPOPECCUOHAIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIC WJEH, NPEJiararb OPUTMHAIBHBIE MOIXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a7a4H, JOINYCKaIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

3) pabdora ¢ nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3INYHBIX UCTOYHUKAX HHPOpPMALUHU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IOMYJSAPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsX U
CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanuM3upoBaTh



UH(POPMALIMIO Pa3IMUHBIX BUIOB U (OPM MPEACTABICHHS, KPUTUIECKU OLCHUBATD
e€ J0CTOBEPHOCTh M HENPOTHUBOPEUYNBOCTH;

dopMynaHMpoBaTh 3aPOCHl U NPUMEHITHh PA3IUYHbIE METOABI MPH MOHUCKE U
otOope Ouosornyeckoil nHdopManuu, HEOOXOAUMOM U1l BBIOJHEHUS Y4eOHBIX
3a7a4;

nproOpeTaTs OMNBIT HKCIOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUi1, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEICTaBICHUS
Oouonoruueckor uHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCTOJb30BaTh HAYYHBIM A3BIK B KayecTBe CpeACTBa MpH paboTe ¢
Ouonornueckor uMHGOpPMaLMEN: TNPUMEHATh XUMHYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIBI, (OpMyIbl, aO0peBHATYpY, HOMEHKIATYpY,
UCTONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATJISIIHOCTH;

BIaJeTh  HABbIKAMHM  paclo3HaBaHWs W 3alIUTHl  WH(OpPMAIUH,
UHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH AeHCTBUSIMM:

1) oOmenme:

OCYILECTBJIATH KOMMYHHKAIIMH BO BCEX cepax KHU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY 00CYXIaeMoOil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHS MpeiaraeMon
3aJja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JMaJiora Uik JUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHWS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIOCOOaMU OOIICHUS WM B3aUMOJEHCTBHS, MOHUMATh
HaMepeHUsl APYTUX JIOACH, MPOSABIATh YBAKUTEILHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHO! (hopMe POpPMYIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAS 1eITeJIbHOCTD:

NOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaTbHON
paboThI IPH peIIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS TPYNIOBHIX (POPM B3aUMOICHCTBUS IPU PEIlIEHUU YU4eOHOH 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHHM C YYETOM O0OIIMX
MHTEPECOB ¥ BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA;



OpPUHUMATh 1[eJIM  COBMECTHOM  JIeATE€TbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JAOCTUKEHHUIO: COCTaBIIATh IUJIaH JEHCTBUH,
pacnpeienaTh pojau € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAaJa M KaXJIOTO YYaCTHHKA KOMAaHJbI B
001K pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHMBATh HJIEU C TMO3ULHUU HOBU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, POSIBISTH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnus:

WCITOJIb30BaTh OWOJIOTUYECKHUE 3HAHUS U1 BBIABJICHHS TPOOJIEM W WX
pEIIeHHS B )KM3HEHHBIX U YI€OHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OHMOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYINKAaX MO OTHOILIECHUIO K >KMUBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO0 OKPYKAIOIIMX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEIbHYIO AESTENbHOCTb, BBISBIATDH
po0JIeMBbI, CTaBUTh U (DOPMYIMPOBATH COOCTBEHHBIC 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pElIeHUs MpoOJeMbl C  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH W TIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsM;

pacimupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATH MIPUOOPETEHHBIN OTBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 00pa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsSM, BHOCHTh KOPPEKTHBBHI B JCSTEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIaJE€Th HABBIKAMHM  IO3HABATENbHOM  pedekcuu KaKk  OCO3HaHUSs
COBEpIAEMbIX JIEUCTBUI UM MBICIUTEIbHBIX MPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHUH, UCIOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEIICHUS;

yMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS MO0 UX
CHUKEHUIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalu3e pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0H U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKH U JIOCTOMHCTBA;

NpPUHUMAaTh MOTHBBI W apryMEHTbl JPYrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUUA JPYTOTO YETOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynapTaThl ocBoeHusi nmporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnienupuyeckue ajsi yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHHUS U CIIOCOOBI IEMCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yU4EOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HCHHBIX CUTYaIUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
pe3yAbTaThl MPEACTaBICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJH OMOJIOTUU B CHUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJAE POCCUNCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTUH, (PYHKIIMOHATHHOM
rPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS dKU3HEHHBIX 3a]1ay;

YMEHHUE PACKPBIBATH COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
KU3Hb, KJIETKa, OpraHuM3M, MeTaboau3M (OOMEH BeIeCTB M MpeBpallleHUE
HHEPTUM), TOMEOCTa3 (CaMOpEryJysiius), YPOBHEBAs OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEAEHHUE (PETPOAYKIHS ), HACAEACTBEHHOCTh, U3MEHUNUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JaraTb OWOJIOTMYECKHE TEOpuU (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHas JOrMa MOJIEKYJIsApHON Ouosiorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBwioBa) u ydeHust (0 1IeHTpax MHOT00Opa3usi u
MPOUCXOXKJIEHUS KyJIbTypHbIX pactennii H. . BaBuioBa), onpeaensTe TpaHUIIbI
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHUE BJIJIETh METOJIAMH HAYyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHuM3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HWCCICIyEeMbIMH BEIMYMHAMU, OOBSICHEHHE IMOTYyYSCHHBIX



pe3yibTaTOB, MCIOJb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JieNaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U MPEBpPAIEHUS dHEPIHU B KIETKe, (poTocHHTE3a,
IJIACTUYECKOTO W SHEpreTuueckoro oOMEHa, XEeMOCHMHTEe3a, MHUTO3a, Meno3a,
OIUIOZAOTBOPEHUS, PA3MHOXEHUS, HWHIWBUIYAIbHOTO PpPAa3BUTUA  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHbIC 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJICHUM, IJI NIPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KU3HU C 1IeJIblI0 o0ecreyeHus: Oe30MacCHOCTH CBOETO 3/0pOBbsI M 370POBbA
OKPYKaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEJCHUS B OKPYXKaIOIen
OPUPOJIHON cpese, MOHMMAHUE HEOOXOIWMOCTH HCIOJb30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouosormn U OMOTEXHOJOTMH Ui PaAlMOHAIBLHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jayd Ha MOHO- U
TUTHOpPUIHOE CKpELIMBAaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeICcKa3aHUsl HACJIeJOBAHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBIMOJHATH JIa0OpAaTOpHbIE M MpaKkTUYecKHe padoThl, COOJ0IAThH
IpaBuiia MpU padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETUPOBATh WHOOPMAIUIO
OMOJIOTHUECKOTO  COJAEPIKAHMS, BKIIOYAIONIIYIO IICEBIOHAYYHbIC 3HAHUA U3
pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAINH, HAYIHO-TIOMYIISPHBIC
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B OHOJOTHH,
MeJUIMHE, OMOTEXHOJOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpPA M HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJl€ POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COACpKAHME OMOJIOrMUYECKUX TEPMHUHOB M TMOHSITHIA:
BUJI, TIOMYJISAIINS, TEHOMOH/, BOJIONMS, ABUKYIINE CHIbI ((haKTOPBI) IBOIIOINH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pPA30BaHUE, JKOJOTHYECKHe (aKTOPbI,



HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, pPEIAYLEHTbl, LEeNu MUTaAHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos, onocdepa;

yMEHUE Hu3arath OWOJOTHYECKWE Teopuu (PBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETWYECKas TEOPHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEpPHOCTU
(3apoapimeBoro cxoxacrea K. M. bapa, uepenoBanusi IJIaBHBIX HANpaBICHUNA WU
nyteit spomoruu A. H. CeeprioBa, yuenus o o6uochepe B. U. Bepnaackoro),
ONpeEATh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOJAMH HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOIIOICHNUE U
OMHCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHMI, OpraHMU3alys U MPOBEICHHE
OMOJIOTMUECKOTO  HDKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCUMOCTH MEXYy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE MOTYyYEHHBIX
pe3yibTaTOB, MCIOJb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JieNaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OHOJIOTUYECKUX
00OBEKTOB: BHJIOB, MOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BHUJI000pA30BaHMSI, MPUCIOCOOIEHHOCTU
OpPraHM3MOB, JEWUCTBUSA DSKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MbI, IEepeHoca
BEIIECTB M TOTOKAa JHEPIMH B HKOCHCTEMAax, AHTPONOTEHHBIX HM3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyYE€HHbIE 3HAHUS i1 OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELICHWHA B IOBCEAHEBHOU
KHU3HU C IeNplo obOecrieyeHus Oe30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPYKaIOIIUX JIFOJIEH, COOJIIOICHHUS] HOPM T'PaMOTHOTO TTOBEJCHUS B OKPYXKaIoIen
NPUPOAHON cpefie, MOHUMaHWEe HEOOXOJMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH ISl PALIMOHAIIBHOTO MPUPOIOTIOIb30BAHMUS,

YMEHHE pelaTh dJeMEHTapHble OMOJIOTMYECKUE 3aJaud, COCTABIISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B 3KocucTeMax (LENy MUTaHus);

YMEHUE BBIMOJHATh JIa0OpAaTOpHbIE M MpakTUYecKHe padoThl, cOOJI0IAThH
IpaBuiia MpU padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTHUECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBa MaccOBOM MHGOpPMAIMK, HAYYHO-TIOMYJISIPHbIE
MaTepuanbl),  paccMaTpuBaTh  TrJ00adbHBIE  JKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUILIUIO;

YMEHHE CO3/laBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(ppoBLIe
Ne n/m P Konrpoabnbie IIpakruueckue (mucpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Bbubnuoreka [IOK
! buonorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe ccTeMBI M NX OpraHu3aIis 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHUE KIIETKU 8 1 bubmmorexa IOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHM3HEACATENLHOCTS KIICTH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME 1 MHIMBUYyaIbHOE Pa3BUTHE 5 1 bubnnorexka HOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE M N3MEHUYNBOCThH g 15 Bbu6nuoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabnbie  IIpakTnueckue
NMpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Bbu6nuoreka [IOK
! IBOIOIHMORHAs OHOTOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpYyKarolas cpeaa 5 1 bubmorexa HOK
p pyKaomas cpea https://m.edsoo.ru/7f41cc74
Bbubnmuoreka [IOK
4 Co00111eCTBa U DKOJIOTUUECKHAE CUCTEMBI 9 hitps://m.cdsoo.rw/7f41ccT4
Bbubnmuoreka [IOK
> Pesepsroe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5







IHOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabnbie  IIpakruueckue
n/n Bcero u3ydeHusi o0pa3zoBaTejbHbIE
padoThbI padoThI
pecypcsbl
bubnunorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA )KUBOM TPUPOJIBI.
[Ipaxtuueckas padora Ne 1
2 «cnonb30BaHuE Pa3TUUHBIX 1 0.5 bubmorexa [JOK
P ' https://m.edso0o.ru/863e6122
METOJIOB MPU U3YUYEHUU
OHOJIOTHYECKHX 00BEKTOB
3 buonornueckue cucremspl, NpPOLECCHI | bu6muoreka [IOK
U UX U3y4YEHUE https://m.edsoo.ru/863e¢6564
4 XuUMHUYECKUH coCcTaB KiIeTKH. Bona u 1 bubnuorexa [{OK
MHUHEPAJIBHBIE COA https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 b .C 0 1
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHUOJIOTHYECKHE
karanuzatopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bu6muoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ’ https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WM KaTaJla3bl)»
but6mmoreka [IOK
7 v I 1
[JICBOJIBL. /IHITHABE https://m.eds00.ru/863¢6870




but6mmoreka [IOK

8 Hyxnentossie xucnotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MmeTonbl u3y4eHus bu6nuorexa [IOK
kietku. Kinerounas teopust https://m.edsoo.ru/863e6¢88
10 Krerka xak menocTHas xKuBas
cucreMa
CrpoeHnue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnunorexa [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOMpenaparax u ux
OTICAHUE»
but6mmoreka [IOK
12 OOMEeH BeIIECTB WX META00IN3M hitps://m.edsoo.rw/863¢ 766
but6mmoreka [IOK
13 Porocurtes. XemocuHTes https://m.eds00.ru/863¢7¢98
N but6mmoreka [IOK
14 Ouepretuteciuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN KUK KICTKU. [leneHue
KJeTKku. Muto3. JlabopaTopHas
15 pabota Ne 3 «Habmonenue MuTo3a B 0.5 bubmorexa [JOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOMPEnapaTax
16 buocunTe3 Oenka. Peakmus bubnuorexa [{OK
MaTpUYHOIO0 CUHTE3a https://m.edsoo.ru/863e¢796¢
bubnuorexa [{OK
17 Tpaucnsius — OuocunTe3 Oenka hitps://m.c dsog’m 18636 706e
18 Hexnerounsie popmbl )KkU3HU — bubnuorexa [{OK




BUPYCHI

https://m.edso00.ru/863¢7540

bubnunorexa [IOK

19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [{OK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHnas pabota Ne 4 0.5 bubnmoreka [JOK
«M3yueHne CTpOeHHS MOJTOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WHnuBuayanbHOE pa3BUTHE bu6muoteka [JOK
OpPraHU3MOB https://m.edso0o.ru/863e8436
7 I'enetnka — Hayka o bu6muoreka [IOK
HACJICACTBEHHOCTHU U U3MEHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJICAOBAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmorexa TOK
https://m.eds00.ru/863¢8878
CKpEIINBAaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaminfaoro HéiHI:HOBaHHH bubnnorexa LHOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CleruieHHOE HacJIe1I0BaHKE
npu3HakoB. JlabopaTopHas paboTa
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubnmoreka [JOK
MOHOTHOPHUIHOTO M TUTHOPHUTHOTO https:/m.eds00.1u/863e8¢60
CKpEUTUBaHMs y IPO30( Bl Ha
TOTOBBIX MUKpOMpEnapaTax
27 I'eneruka nona. HacnenoBanue bubmuorexa [{OK




IMPU3HAKOB, CHCIVICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuuBocts. HeHaciaencTBeHHas
W3MEHYHMBOCTH. JIJabopaTtopHast

)3 pabora Ne 6. U3yuenue 1 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYHBOCTH, https://m.edsoo.ru/863¢e8efe
MOCTPOEHKE BapHallMOHHOTO psifa U
BApUALIMOHHON KPUBO»

Hacnencrennass "3MEHYMBOCTb.

79 Jlaboparopnas pabota Ne 7. 1 0.5 bubnmoreka [JOK
«AHanu3 MyTaruil y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bubnunorexa [IOK

30 Feneruica wenoseka ! https://m.edsoo.ru/863e8d78
Peseprubiil ypok. O60011eHIE TIO

31 TeMme «HacnencTBeHHOCTE U 1
U3MEHYUBOCTH OPraHU3MOBY

bubnunorexa [IOK

32 Cenekua kak Hayka u npouece ! https://m.edsoo.ru/863e92 14

1 MeToap! 1 TOCTHIKEHHS CEJIEKITHH 1 bubnunorexa [IOK
pacTeHui 1 KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexnonorus kak orpacip | bu6muoreka [IOK
MPOU3BOACTBA https://m.eds00.1ru/863e¢9336

OBIEE KOJIMYECTBO YACOB I10 14 4

I[TPOIT'PAMME




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabnblie IIpakTuueckne
n/n Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThbI padoThI
pecypcesl
1 OBOJIIOLIMS U METO/IbI €€ U3YUEHHUS 1 bubmrorexa LIOK
H A v https://m.edsoo.ru/863ea20e
) HcTtopus pa3BUTHS NpeACTaBICHUN | bu6muoteka [JOK
00 3BOITIOIINHA https://m.eds00.1u/863e9570
bubnunorexa [IOK
M 1
3 HKPOIBOTMOLIA https://m.edsoo.ru/863e9cle
[Tomynsnus Kak 3eMeHTapHast
eIMHUIIA BUJA U YBOJIIOIHH.
4 HI2[160 I:1T0 HI;H abota ;0 1 1 0.5 bubmrorexa LIOK
pATOPHaR p B ' https://m.eds00.ru/863e¢99c6
«CpaBHeHHE BUIOB 10
MOP(}OIOrHuecKOMy KPUTEPHIO)
5 JIBIDKyIIME CUITBI (JIEMEHTapHbIe | bu6muoteka [JOK
(baxTOpbI) IBOIIOIUU https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
E i 0TO 1
6 CTCCTBEHHBII OTOOP 1 €T0 (popM! https://m.edsoo.ru/863e¢9ed0
Pe3ynbTaTe! 3BOMIOLMY:
MPUCTIOCOOJICHHOCTh OPraHU3MOB H
. BU000pa3oBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa»
Hanpasnenus u nytu bu6bnuorexa [IOK
8 1
MaKpO3BOJIIOIHH https://m.edsoo.ru/863e9cle




9 HeobOpatumocTs 3BOIONINN
10 HcTopust xxu3HU Ha 3eMIie U METOIBI
e€ U3y4yeHHst
1 I'unoressl NPOUCXOKIACHUS KUZHU bu6bnuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3eMiie 10 Hpam U bubnuorexa [{OK
IepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOITU
PacTUTENBHOTO U KUBOTHOTO MUPA.
13 [IpakTueckast padora Ne 1 0.5 bubnmoreka [JOK
«M3y4yeHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJUTEKIIASX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OPTaHUYECKOTO MHUPA https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (AaHTPOTIOTEHE?) bubmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBrxyuie cuibl ((haKTophl) bu6muoteka [JOK
aHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLUU
4elioBeKa
18 YenoBeueckne packl U MPUPOIHbIE bubnmoreka [JOK
ajarTanuy YeJoBeKa https://m.edsoo.ru/863caca2
PesepBHbIit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMIie»
20 DKOoJ0Trus Kak HayKa
21 Cpensl 0OuTaHUS U DKOJIOTHICCKUE but6mmoreka [IOK




(hakTophI

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

AOGuotnueckue GhaKkTopshI.
Jlabopartopnast pa6ota No 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHUI U3 pa3HbIX MECT 0.5 bubmorexa TOK
https://m.edsoo.ru/863eb10e
oburtanmsy. JlabopaTopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEyCay
but6mmoreka [IOK
23 buorueckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomysiiuu. [Ipaktudeckas pabora
24 No 2 «Iloacuér minoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
)5 Coo0mecTBa OpraHu3MOB — bu6muoreka [IOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeNIN IKOCHCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJIbI. bubmmorexa [OK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. Cykieccus
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONOT€HHbIE IKOCUCTEMBI
30 buocdepa — rnobanpHas bu6nuorexa [IOK
JKOCHCTEMa 3eMJIH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B Omochepe 3emnu 1
13 CocyiiecTBoBaHUE TPUPOJIBI U 1 bubnmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0001IEeHHE TEMBI
34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 14 ’5

[NPOT'PAMME







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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 722671968566237128169706768058107758750791459327
Bnageney Ketosa Banepua JMUTpUeBHa

OedcTevTened C08.17.2024 no 08.11.2025
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