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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHWOJOTHU TEOPETUUYECKYIO OCHOBY IS
OTIPEJICIICHHS TTOX0J0B K (hOPMUPOBAHHUIO COACPIKAHUSA y4eOHOTO MpeaMeTa
«buosiorus» coctaBwIM: KoHUentyalbHble mnojoxenuss DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH ~ 1IEJIei, coaepX aHusi, pe3yiabTaToB OOy4YeHUsT W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MTOJIOXKEHUS 00 OOIINX TEIX U
MPUHIINANAX, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHETrO
obmero oOpa3oBaHuss B Poccuiickoit @Denepainuu, a TakKe IOJOXKEHUS O
cnenuduke OMONOruM, €€ 3HaYCHUU B MO3HAHUM KUBOW MPUPOJIBI U 00ECTIeUeHUN
CYILIECTBOBAaHMSI YesioBeuecKkoro obmiectBa. COIIaCHO Ha3BAaHHBIM IOJIOXKEHUSIM,
onpeiesieHbl OCHOBHBIE (DYHKIIUU TPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpa.

[IporpaMmma mo Owuonoruu Ja€T MpeacTaBICHHE O LeIsIX, o0 oOmei
cTpaTeru OOy4eHUs, BOCIUTAHHS U Pa3BUTUS OOY4YAIOUIUXCSA CPEACTBAMHU
yueOHOro mnpenmera «buosnorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE
COZIEp’KaHHWe, €ro CTPYKTYpy, paclpeleieHue Mo pa3ielaM H  Temaw,
PEKOMEHAYEMYIO MOCJIEIOBATEIbBHOCTh U3YyUCHHSI YU4eOHOro Marepualia ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKU 00pa30BaTEIbHOTO
MpoIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

B nporpamme mno OWONOTMU Takke YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpEeAMETHBIM M MPEAMETHBIM pe3yJibTaTam
oOydyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHUJOB y4e€OHO-IIO3HABATEIbHOU
NEATEeIbHOCTH/y4eOHbIX JIEUCTBUNA OOyYalomMXCsl MO OCBOCHHUIO COAEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no 6uosiorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3YYCHHHM OWOJIOTHH, Oyiarojaps d4emy B Hel
MPOCMATPUBACTCS  HANpPaBIECHHOCTh HA pPa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopmupoBaHEM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAIMN JTMYHOCTH, SKOJOTHUYECKOTO MBILIUIEHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e >XKU3HU U OEpEeKHBIM OTHOIICHHEM K OKPYKAIOIIeH TPHUpPOIAHON cpene.
[TosToMy Hapsny ¢ U3ydeHHEM OOIIEOMONOTUYECKUX TEOPHUH, a TaKKe 3HAHUU O
CTPOCHHUU JKUBBIX CHUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MporpamMMme Mo OWOJIOTHUU YACJICHO BHHUMAaHUE HCIOJIb30BaHUIO
MOJYYEHHBIX 3HAaHWI B MTOBCEIHEBHOM >KU3HU ISl PELICHUS MPUKIAIHBIX 33734, B
TOM 4YHUCJe: MPO(MIAKTUKA HACJIEICTBEHHBIX 3a00JICBaHUN YEIOBEKa, MEIHUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKHU
1enecoo0pa3HOro TOBEJEHUS B OKPYXKAIOIIeW MPUPOAHOM cpele, aHaim3a
BIIMSIHUSL XO3AMCTBEHHOW JEATEIIbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOAHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHIICHHE BHUMAHUS K MPUKIATHON HAMPABICHHOCTH
ydaeOHOro mpenMera «bruoyorusy) MpPOJUKTOBAHO HEOOXOJAMMOCTHIO OOeCTieYeHUs



YCIIOBUM ISl pEUIEHUSI OJTHOM M3 aKTyaJIbHBIX 3a/a4 IIKOJIBHOIO OMOJIOrMYECKOTO
oOpa3oBaHMsI, KOTOpas mpenmnosaraer (GopMHpoBaHHE Yy  OOyYaIOIIUXCS
CIIOCOOHOCTH aJanTUPOBAThCA K HM3MEHEHHSIM JMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHe cpemHero oOmIEr0 OOpa30BaHUS 3aHUMAET BaKHOE
Mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHUE Y OOYYAIOIIUXCS TMPEIACTABICHUN O
HAy4YHOM KapTUHE MHpA, paciupsieT U 0000IaeT 3HaHUA O KUBOW MpHUpoOE, €€
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allud W SBOJIOLUU, CO3AAET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  TPHUPOIBI,  (opMHpOBaHUS
(GYHKIIMOHATBPHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOrO0 W 0O€30MacHOro o0pasa
YKU3HH, YKOJIOTHYECKOTO MBIIIICHUS, [IEHHOCTHOTO OTHOIICHUSI K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3naueHre 6MOIOTHSI UMEET TaKKe JJIsl PeIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  obmiero  oOpa3oBaHusA,  COLMAIA3ALUU
oOyuaronuxcs. M3ydyenue 6uosiornn oOecrieyuBaeT yciaoBus Ais GOpMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAllUOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETPALUU OHOJOTMYECKHX 3HAHUHU C
NPEICTaBICHUSAMH U3 APYTUX YIEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpaduu. HazBaHHbIe MOJIOKEHUS O TMpeIHA3HAYCHUH YI4eOHOTO TMpeaMeTa
«buonorus» cocTaBWIM OCHOBY [UJIsl OIpENENeHUs MOAXOA0B K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COAEpXaHMs, MPEACTaBICHHOT0O B IporpaMMe IO
OMOJIOTHH.

OT60p coxmepkanus ydeOHOro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KYyJIbTypOCOOOpPA3HOTO IMOAXO0/d, B COOTBETCTBHU C
KOTOpPBIM OOyYaroluecs: JTOJDKHbl OCBOMTH 3HAHUS U YMEHUS, 3HAUMMBbIE IS
dopMupoBaHUa OOIIEH KyJIbTYphl, OIpENEsSIOUIe aJeKBaTHOE IOBEJCHHE
yeJoBeKa B OKpY’Karolleld MPUPOAHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpakTUueckou aestenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHU, KOTOPbIE CIy>KaT OCHOBOH sl (HOPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MHpa U
LHEHHOCTHBIX  OPHUEHTAlUSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3allH
OMOJOTMYECKOT0 00pa30BaHMUS.

CTpykTypupoBaHHE COJEp)KaHUS y4eOHOro MaTepuana B MporpaMmme IIo
OMOJIOTMHM OCYILECTBICHO C YYETOM MPUOPUTETHOIO 3HAUEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICTICHBI CJICAYIOIINE COJIepKaTenbHble MTMHUU: «bronorus kak Hayka. MeTo bl
HayyHOTO To3HaHUs», «Kierka kak Owosnormdeckas cuctema», «OpraHum3Mm Kak



Oouonoruyeckas cucteman, «CucrteMa MU MHOrooOpasue OpPraHMYeCKOro MUpay,
«IBOJIIOLMS dKUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens u3yuenus yueOHoro npenmera «buonorus» Ha 6a30BOM ypOBHE —
OBIAJIcHUE  OOYyYaIOUUMHUCS  3HAHUAMU O  CTPYKTYpHO-(DyHKIMOHATBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra W MPHOOpETEeHUE YMEHUU
WCIIOJIb30BaTh ATH 3HAHMS NJIi TPAMOTHBIX JIEWCTBUM B OTHOIIEHUH OOBEKTOB
YKUBOM TIPUPOJBI U PELICHUS PA3TUYHbBIX )KU3HEHHBIX MTPOOJIEM.

JoctrxkeHne uenu u3ydeHus ydyeOHoro mnpeamera «buosorus» Ha 0a30BoM
ypOBHE 00ECTIeUnBAETCS PEIICHUEM CIEAYIONUX 3a/1ay:

OCBOCHHE OOYYalOIIMMHCS CUCTEMbI 3HAHUW O OHMOJIOTMYECKHX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IPaBUIaAX, CIYXKAIIUX OCHOBOU
JUIst (OpMUPOBAHUSL MPEACTABICHUN O €CTeCTBEHHO-HAyYHOM KapTUHE MUpa, O
METO/IaX HAy4YHOIO MO3HAHUS, CTPOEHUH, MHOTOOOpA3HH U OCOOCHHOCTSAX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alli{, BBIAAIOUINXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH;

(dopMupoBaHUE y OOyYaroImMXCS MO3HABATENIbHBIX, MHTEIUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEM B MpOIECCE aHaliu3a JAHHBIX O IYTAX Pa3BUTHS B
OMOJIOTMM HAay4YHBIX B3IJISA0B, UAEH M MOAXOJIOB K H3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydaromuxcsi oOWed KyJabTypbl, (PYHKIMOHAIbHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OLEHUBATH SBJICHUS OKPY>KAIOILIETO
MHpa JKMBOW MNPHUPOALI HA OCHOBAaHWUM 3HAHUW M OIbITA, MOJIYYEHHBIX IPHU
M3y4YEeHUH OUOJIOTUH;

dbopmupoBaHre y OOydYarOIIMXCs YMEHUM WUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHMM B MPAKTUYECKOW NE€ATEbHOCTH YEIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTU;

BOCIHUTAaHHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOIIOICHHS ATUYECKHUX
HOPM TIPU MPOBEACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAaHUE IICHHOCTH OMOJOrMYECKUX 3HAHUN /JI1 MOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYUHOTO MUPOBO33PEHUS;

MIPUMCEHEHHUE MMPHUOOPETEHHBIX 3HAHUN U YMEHHUI B TTOBCETHCBHOM KU3HU IS
OLICHKH TOCJIEICTBUI CBOEH AESATENBHOCTH MO OTHOIICHHUIO K OKpYXalollen cpeae,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHME M COOJIOJEHHUE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oobmiero oOpaszoBanusi «buosorus», u3yuyaemas Ha
0a30BOM YpOBHE, SBJISETCS 00s3aTENIbHBIM Y4EOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB IIPEIMETHOMN o0nacTu «EcTecTBEHHO-HAyYHbIE IIPEAMETBD).



Jns u3ydenust 6uoyioruy Ha 0a30BOM ypOBHE CpeHEro o01iero oopasoBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kmacce — 34
yaca (1 gac B Hezeno).

COJEP)XAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH ¢ OOIECTBEHHBIMHU, TEXHUYECKUMH 1
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Qpuiocoduei, STUKOU, 3CTETUKON U MPaBOM.
Ponb Ouosiornu B (HOPMUPOBAHMHM COBPEMEHHOM HAay4HOM KAapTUHBI MHpa.
Cucrema OGMOJIOTMUECKUX HaYK.

MeTonpl TO3HAHMSI KUBOM TTPUPOBI (HAOTIOIEHNE, SKCTICPUMEHT, ONUCAHUE,
U3MEpeHue, KiaccupuKalus, MOACIUPOBAHUE, CTaTUCTUYeCKas oO0paboTKa
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTOo/Ibl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora No 1. «Mcrmonb3oBaHue pa3IMYHBIX METOJOB TPH
W3YyYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIUSL.

JKuBblie cuctembl (0MOCUCTEMBI) Kak peAMET u3ydeHus ouosioruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHU3aIMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOUHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MOMYJSLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUIT ), OMOCEepHBIA.

JlemoHcTpanum:

Tabnuiel u cxembl: « OCHOBHBIE TIPU3HAKU KU3HU», «YPOBHU OpraHU3aIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: Mmoaenb Mojiekyisl JJTHK.

Tema 3. XumMuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIETKH. XUMHUUYECKHE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpaJbHbIX BellecTB B kieTke. [lomnepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OeIKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble U 3aMEHUMBbIE AMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKYJbl (TIEpBUYHAS, BTOPHYHASA, TPETUYHAS W



YeTBEpPTUYHAs CTPYKTypa). XUMHUYECKHME CBOHCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

depmenTsl — Ouonormyeckue Katanuzatopel. CrtpoeHue  (depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas crenubuyHocTh. KodepmeHntsl. ButamuHbl.
OTnmuus pepMEHTOB OT HEOPTAHUUYECKHUX KaTaIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabsl (TJIIOKO3a, pubo3a U JAe30kcupudo3a),
aucaxapunpl  (caxaposa, JIaKTo3a) W IosMcaxapuabl  (Kpaxmals, TJIMKOTEH,
1esuI0I03a). buonornyeckue GyHKIMH YTIIEBOIOB.

Jlunuael:  Tpurauuepuabl, dochomunuabl, crepouabl. [ 'uapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormueckne ¢GyHkuuu aununoB. CpaBHeHHE
YTIIEBOOB, OCITKOB U JIMITHIOB KaK UICTOYHUKOB SHEPTHH.

Hykneunosesie xkucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIeuHOBBIX kucioT. Ctpoenue u @yukiuu JHK. Crpoenune u ¢pynkuun PHK.
Buast PHK. AT®: ctpoenue u hpyHKIIU.

[utonorus — Hayka o kieTke. KineTounas Teopusi — mpumMep B3auMOJICUCTBUS
ujen u (paKkToB B HAYYHOM MO3HAHUU. MeToAbl U3yUEeHUS KIIETKHU.

Knerka kak nenoctHas >xuBasi cuctema. OOnme NpuU3HAKU — KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, Mmoiekynbl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTe3a OeliKa.

Tumnel KJIETOK: JyKapuOTHYECKass W Mpokapuotudeckas. (OcoOeHHOCTH
CTpOoeHHUs TpokapuoTuueckor kierku. Kierounas crenka Oakrepuit. CtpoeHwue
DYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYUSI PACTUTEIIBHOW, MXUBOTHOW U
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmatuueckas meMmOpana, e€ cBoiicTBa u pyHkuuu. Lluronnazma u eé
opraHousibl. OnHomeMOpanHbie opraHounabl kietku: OIIC, ammapar [Nombmxw,
mu30coMbl. [lomyaBTOHOMHBIE OPraHOWIBl KJIETKA: MUTOXOHJIPUHU, TUIACTHUIBIL.
[Ipoucxoxxenne MUTOXOHIpUNA U Miactua. Buasl miactua. HememOpaHHbIe
OpraHOUJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOIU, PECHUUKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KIIETKU. BiItoueHus.

Anpo — perynaropHsiii neHTp kieTku. CTpoeHue sifpa: saepHas 000JI0vKa,
KapHoIlUla3Ma, XpOMAaTHH, SJIPHIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IlIneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnipenenieHue XUMHYECKHMX  JJIEMEHTOB B HEXKHUBOM
npupojie», «PacrnpeneineHrne XuMUIECKUX 2JIEMEHTOB B dKUBOU MPUPOIEH.



Tabmuupbl u cxembl: «llepmonnueckas TabnMlla XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbI», «bruocunTes 6enkay», «CTpoeHre MOJIEKYJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennonsie kuciaotsl. JJHK», «CTpoeHue mMoiekybl
AT®», «CtpoeHne 3yKapHOTHYECKON KIIETKW», «CTPOCHUE KUBOTHOM KIIETKNY,
«CtpoeHue pacTUTENbHOU KIETKN», «CTpOeHUE NPOKAPUOTHUUYECKOM KIIETKU,
«CTpoeHue siapa KIETKN», « Y TIEBOAb», «JIunmuapn.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE [Jsi TPOBEICHUS
HAOJIOACHUM, HM3MEpPEeHUH, SKCIEPUMEHTOB, MHKPOIpENnapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHblie U MpaKkTH4YecKHe PadoThI:

JlabopatopHas pabora Ne 1. «/3ydeHue KaTalUTHUYECKOW aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTajaasbl)y.

JlaGopatopHass pabora Ne 2. «/3yueHue CTpoE€HHSA KIETOK pPACTCHHIA,
JKUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OTHICAHUEY.

Tema 4. JKuzHenessTeIbHOCTb KJIETKH.

OOMeH BelecTB, Wik MeTaboan3M. AccuMUIISALUS (TJIAaCTUYECKU 0OMEH) U
JTUCCUMUJIISIIUSA (QHEPreTUUEeCKU OOMEH) — JIBe CTOPOHBI E€JIMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHSI BEIIECTB W HHEPTHMM B TMOHUMAHUHU
MeTabom3ma.

Tunel oOMeHa BeliecTB: aBTOTPOQHBIN U rerepoTpodHblil. Poiabs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunte3. CeroBas u TemHoBass (a3pl  QorocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCUHTE3a. 3HaAUeHUE (POTOCHUHTE3a NJIsl KU3HU
Ha 3emiie. BiausiHue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUSI €T0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUHU.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIMKe OakTepuu. 3HAaUYECHUE XEMOCHHTEe3a JIJIs
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMEH B KJETKe. PacliernieHue BelecTB, BBIJACICHUE U
aKKyMYJIMPOBAHHE DOHEPIHMM B KJIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buabl. KUCIOpOIHOE OKHCIEHME, WM KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanue. OddeKkTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuu Matpuunoro cuHte3a. ['‘eHetnueckas unHdopmanus u JHK.
Peanuzanusi reHetudyeckodt wHpOpMAanuU B KIETKE. [ €HETHMUECKHl KO M €ro
cBoiicTBa. Tpanckpumnuus — marpuunbiii cuate3 PHK. Tpancmsiius — 6uocunTes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanue amuHOKHCIOT. Pons pubocom B
OnocuHTE3e Oeka.



Hexnerounsie opmbl )ku3HU — BUpYCHL. MicTopust oTkpbiTus BupycoB (. .
WBanoBckuii). OCOOCHHOCTH CTPOCHMS W JKM3HEHHOTO IMKJIAa BHUPYCOB.
bakrepuodarn. bonesnm pacTeHMid, >KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynogedunmra yenoBeka (BUY) — Bo3oynurens CIIN/a.
OOpatHast ~ TpaHCKpuWILIUsS, peBepraza M  wuHTerpasa. I[lpodunaktuka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbios, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbl nutanus», «Metadonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuii ooMen», «Ximoporiact», «Dorocuntes», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIIMOHUpPOBaHUE TeHa», «CuHTte3 Oenkay, «I eHeTHYecKuil Koo,
«Bupyce», «bakrepunodarn», «Ctpoenue u xku3HeHHbIN 1ukin Bupyca CIIM/Ia,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anminkanuu «Yasoenue JJHK u Tpanckpumimsy,
«buocuntes 6enka», «CTpoeHue KIeTK», Mojaenb cTpykTypsl JJTHK.

Tema 5. PazMHOkeHUE M HHAUBHAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHnplii 1IUKII, WM KU3HEHHBIM IUKI KiIeTkd. WMHTepdaza u MuTo3.
[Ipomecchl, mpoTekatoiue B uHTepdaze. Permmkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA Hab0Op — KapUOTHIIL.
JunnouaHeli W TalIOUAHBIE ~ XPOMOCOMHBIE  HAOOpbel.  XpOMATHIBIL.
[{uTonorudyeckue OCHOBbI PA3MHOXKEHUS W HHAWUBUAYAJIbHOTO  Pa3BUTHS
OPraHu3MOB.

[enenne knetkn — muto3. Ctaguu murtosa. [Ipormeccel, npoucxonsdiue Ha
Pa3HBIX CTAAUIX MUTO3a. BHOJIOTHYECKUA CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIETKH — aronTo3.

®opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe U nojoBoe. Buabl 6ecnosoro
Pa3sMHOXEHUS: JIEJICHUE HAJABOE, II0OYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE I CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJINYUS OT O€CII0I0TO0.

Meiio3. Cragun menosza. IIpouecchl, mpoucxoAsiiue Ha CTaaAusIX Meno3a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuii cmbicin u
3Ha4YEHUE MEHo03a.

['amerorenes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBbie >Kene3bl: CeMEHHUKU U sSUIHUKUA. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CIepMaTo30uj], SUIEKJIEeTKa) — CIepMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SIMIIEKIECTOK U CcHepMaro3ounoB. OIIog0TBOPEHHE.
[Taprenorenes.



WunuBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIbHOE  pa3BUTHE
(oMOpuorenes). Jtamnbl 3MOPHOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX JKHUBOTHBIX:
npoOieHue, racTpyssiius, opranorene3. llocramOpuoHanbHOE pa3BuThe. THIbI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: TPsIMOE, HEMpsiMoe (JM4uHO4YHOe). BrusHue
Cpellbl Ha Pa3BUTHUE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
YpOJICTBA.

Poct u pa3zButue pacreHuil. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOECHUE
CEMEHH, CTA/IUH PA3BUTHS.

JdeMoHCcTpanuu:

Tabmunplt U cxembl: «@DOpMBI PAa3MHOXKEHHS OPTaHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Yy IBETKOBBIX pacTeHun», «BerertatTuBHOe pa3MHOMKEHHE
pacteHuit», «Jlenenne kineTku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«CtpoeHue xpomocoMbl», «Kierounsiii mukiny, «Pemmukanus JTHK», «Murtos»,
«Menosy», «lIpsmoe n HenpsaMoe pa3Butue», «l'aMeroreHes y MICKONUTAIOINX U
4eJIoBeKay, «OCHOBHBIE CTa I OHTOIEHE3a».

O6opynoBanue: MHUKPOCKOII, MUKpOIpenapaThl «CnepmaTo3011bI
MJIEKOIIMTAIOLIErO», «SHIEeKIeTKa MIIEKONUTarmero», «Kapuokunes B KieTkax
KOpelIKa JIyKa», MarHuTHAas MOJCNIb-aNIUIMKaIMs «/leleHne KIETKW», MOIEIb
JIHK, Mmozaenb MeTadazHoil XpoOMOCOMBI.

JlabGopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGoparopHas pabora Ne 3. «HaOmogenne MuTO3a B KIETKAX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopatopHas pabota Ne 4. «/3ydyeHue CTpPOEHUS MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjieAcTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKU. Poiib nuronorun
U 5MOpHOJIOTUM B CTAHOBJIEHMM TI'€HETUKH. Bkian poccuickux M 3apyOerKHBIX
Y4€HBIX B Ppa3BUTUE TEHETHUKU. MeTolbl TEeHETUKH (THOPHUIONIOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYISIpHO-TeHEeTUUeCKuii). (OCHOBHBIE T'€HETHYECKHE
NOHATHSA. | 'eHeTnYecKass CHMBOJIMKA, HUCIIOIb3YyEMAsl B CXEMaX CKPEIIUBAHUIA.

3aKOHOMEPHOCTH HACJEAOBAHMS MPU3HAKOB, YCTaHOBJIEHHbIE I'. Mennenem.
MoHorubpuaHoe CckpelmmBaHue. 3aKoH €AMHO-00pa3usi TUOPHUIIOB TEPBOrO
nokojeHud. [IpaBuno JQOMUMHHpPOBaHMS. 3aKOH pACIICIUIEHUS  IPU3HAKOB.
['unoresa yuctotel ramer. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpelmMBaHHME. 3aKOH  HE3aBUCMMOTO  HacjelIOBaHUS
npusHakoB.  LluToreHeTrmueckre  OCHOBBI ~ TUTMOPHUIHOTO  CKpPELIMBAHUS.
AHanm3upyroniee ckpemupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
JUIS ONpPEICIICHHUS reHOTUNA ocoou.



CueryieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHHUIO I'eHOB. HapylieHune cuemnyieHust TeHOB B pe3yibTare
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. | €eHETHUECKHE KapTBhl.

['enetnka mona. XpoMOCOMHOE ONpeAEiIeHUE moya. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TeTeporaMeTHble oOpranu3mbl. HacienoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BBl N3MEHUNBOCTHU: HEHACIICICTBEHHAS U HACIICICTBCHHASL.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpPUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarmoHHbIN psl 1 BapHAIIOHHAS KPUBas.
Hopma peakunn npusHaka. KonmdecTBEHHbIE M KAau€CTBEHHbBIC IMPU3HAKH U HX
HOpMa peakuuu. CBoicTBa MOIU(PUKAIMOHHON U3MEHYUBOCTH.

HacnencrBeHHas, Win TEHOTUIHMYECKasl, M3MEHYMBOCTh. KomOuHaTUBHAs
W3MEHYMBOCTh. Meil03 U MOJOBOM Tpolecc — OCHOBa KOMOMHATHBHOM
U3MEHUYMBOCTU. MyTanmoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTauii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBbIE. YacToTa U npu4nHbl MyTanuii. MytareHHbie (HakTOpHbI.
3aKOH rOMOJIOTHYECKUX PSAAOB B HAacClIeACTBEHHON n3mMeHunBocty H. 1. BaBunosa.

BuesnepHas HaciIeACTBEHHOCTh U N3MEHYUBOCT.

['enernka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METONBI T€HETHUKHU
YeJIOBeKa: TCHEAJIOTHICCKNM, OJIM3HEI[OBBIN, IMTONCHETUUCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEAEIICHUE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM UYHCJIE C MOMOLIBIO
[T111P-anamm3a. HacmeacTtBeHHbie 3a00JIeBaHUS UYEIOBEKAa: TEHHBIC OOJIC3HH,
00JIE3HU C HACJEICTBEHHON MPEeIpacioloKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue © TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TCHETHUECKUX
Oone3Hel. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIUIIMHCKOM
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUHN TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. N. BaBunos.

Tabmuupt u  cxembl:  «MoHOTHMOpUIHOE  CKpEIIMBaHHME U  €ro
LHUTOTCHETUYECKAass OCHOBAa», «3aKOH PACLICIUICHUS W €ro IUTOr€HETHYeCcKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpugHoe  CKpelIMBaHUE,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsI, «Metio3»,
«B3aumoaencTBUE aUICNIBHBIX TE€HOB», «l'€HETHYEeCKHue KapThl pPaCTECHUH,
JKUBOTHBIX U YeJ0BeKay, «I'eHeTnka momnay, «3aKOHOMEPHOCTH HACJICAOBAHUS,
CUEIJIEHHOTO0 ¢ Tmojom», «KapuoTumbl 4YenoBeKa U IKUBOTHBIX», «Buabl



U3MEHUYHUBOCTHY», «MoaudukalroHHas H3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTruka rpymm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mopenu-anmIukanun  «MOHOTHOPUAHOE CKpEIIMBAaHUEY,
«HenonHnoe nomuHupoBaHuey, «JuruOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIlI M MHKporpemnapaT «Jpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBUILEB U OKPACKH TeNa), repdapuit «I opox moceBHOMW».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabGopatopuas pabota Ne 5. «M3yueHnue pe3yabTaTOB MOHOTHOPUIHOTO W
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

JlabopaTtopHas paborta Ne 6. «M3ydenue monuukamoHHON U3MEHIMBOCTH,
IIOCTPOECHUE BAPUALMOHHOIO PsAZIa ¥ BAPUALTMOHHOU KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBiaeHHE W aHAIW3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak Hayka U MPOLECC. 3apOKICHHUE CENEKIUH W JTOMECTUKALIUS.
VYuenne H. . BaBunoBa 0 I1eHTpax TMPOUCXOXKJICHUS W  MHOrooOpasus
KYJbTYPHBIX pacTeHUU. LIeHTpbl MPOUCXO0XKAEHUS TOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OIlEHKa »KCTepbepa. BIM3KOpOICTBEHHOE
CKpeluBaHue — WHOpuAuHT. Yucras nuHus. CKpeluMBaHUE YHUCTHIX JIMHUI.
['erepo3uc, unu rubpuaHas cuia. HepoJacTBEHHOE CKpelMBaHUE — AyTOPHJIMHT.
Otnanénnas rtuOpummzanuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIyYEHUE TIOJUILIONIOB. JIOCTMIKEHUSI CEJEeKUUM PAaCTEHUW, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJACTBA. ['€HHAas WHKEHEpHUs. ITalbl
co3ganusi pexomoOuHanTHo JIHK wu Tpancrennbix opranusmoB. Kierounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOXKEHUE PACTCHUM.
KinonupoBanue BBICOKONPOAYKTUBHBIX CEIBCKOXO3MCTBEHHBIX OPTraHU3MOB.

DKoJlorMyeckue W 3Tthyeckue  npobnembl. MO —  reHeTHuyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

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

Tabnupel u cxembl: kapTa «LIeHTpbHl TPOUCXOXKIEHUSI WU MHOTO0Opa3us
KYJBTYPHBIX pacTeHui», «lloponpl ToMaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacrenumity, «Otnanéanas rudpuausanus», «Padbotel akagemuka M. @. MBanoBay,



«Ilomunnougus», «OO0bEKTl OuOTEXHONOrUU», «KJETOuHble KYJIbTYpbl H
KJIIOHUpOBaHKe», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOJIOB M KOPHETIOAOB TUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii «CenbCKOX03SICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NPAKTHYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOAbl W JIOCTHXKEHHSI CEJEKIMU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ yY4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaATOPHIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoIIOHOHHAA OHOJIOTHA.

[Ipennochulku BO3HUKHOBEHHUS 3BOJIIOMOHHON TEOPHUH. IBOJIOLUOHHAS
Teopust U €€ MecTo B OMOJOrMU. BiusiHue 3BONIONMOHHOW TEOPUHM HAa pPa3BUTHUE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTtBa 3BOoMOUMU. [laneoHTosornueckue: MOCIEA0BATENbHOCTD
NOSIBJIEHUS BHUJIOB B TNAJEOHTOJIOTMYECKON JIETOMUCH, MEPEXOAHBbIE (POPMBI.
buoreorpaguyeckue: cxoncTBO U pazinuuue GpayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pa3iuyus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOIMYHBIE,
PYJIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYJIApHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTeH y BCeX
OpPTaHU3MOB.

OpomonmonHas teopust Y. JlapunHa. IIpennocbuiku BO3HUKHOBEHUS
JapBuHU3Ma. JIBMKyLIME CHIJIBI 3BOJIOUMHA BUIOB 1O JlapBuHY (M30BITOUYHOE
pa3MHOXEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeneiaEHHas U3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas Teopust sBotoiuu (CTI) u € 0OCHOBHBIE MOTOKEHUS.

MuxkponsBostorus. [lomynsuus kak eAMHUIA BUAA U SBOJTIOLHUU.

JBrxymne cuiibl (pakTopbl) 3BOJIOLMU BUAOB B IpHUpoAe. MyTalmOHHBIHI
MpoIecC M KOMOMHATHMBHAsT W3MEHYMBOCTh. llomynsiimoHHBIE BOJIHBI U Jpend
redoB. M3omsnust u Murparusi.

EctecTBeHHbIit oT0Op — HampaBisitoumii  ¢daktop 3Bomonuu. Dopmer
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysibTaT 3BOMIOIUHU. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopGh03bl M HIUO-a AN TAIIHH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHoBHBIE  (POpPMBI
BUI000pPa30BaHUS: reorpaduyeckoe, HKOJIOTUYECKOE.



MakposBomonusi. PopMbl  HBONIONUU:  (puiieTUYECKasl, JUBEpPreHTHas,
KOHBEpreHTHasl, napauiensHas. HeoGpaTuMocTh 3BOMIOIHH.

[IpoucxoxieHne OT HeCENUAIN3UPOBaHHBIX NMpeKoB. [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paIAaLIUs.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBepros.

Tabmurs! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emie», «3apoAbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cylecTBoBanue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTeHHIl»,
«MHoroobpazue  mopon  KUBOTHBIX»,  «[lomymsauumy,  «MyTtanuonHas
U3MEHUYHMBOCTHY, «ApoMopdo3sry, «amoamanrtamum», «OOmas aereHepas»,
«/IBmxymue cuiel 3Boimonnny, «Kapra-cxema wMapmpyra myremectBus Y.
HapBuna», «bopbba 3a cyiectBoBanue», «IIpucnoco0IeHHOCT, OpPraHU3MOBY,
«['eorpaduueckoe Bu10oOpazoBaHue», « IKOJIOTHIECKOE BUAO0OPA30BAHUEN.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
Ha0Op IUIONOB U ceMsiH, KoJulekius «lIpuMepsl 3alUTHBIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIpPABICHHS SBOJIOLUN», 00bEMHAS MOJEINb
«CTpO€HHE TOJOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KOWIEKIUs «DOpMbI COXpPaHHOCTH
HUCKOMAEMbIX JKMUBOTHBIX M pacTeHui», Mojaenb ammiukanua «llepekpéct
XpOMOCOM», BJaxHble Tmpenapatel «Pa3Butue  Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U
OKPACKH Tea).

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

Jlabopatopuass padora Ne 1. «CpaBHeHue BHUIIOB MO MOp(dOIOoTHYECKOMY
KPUTEPUIOY.

JlaGopaTtopHas padota Ne 2. «Onmcanue MpUCTIOCOOJICHHOCTH OpPTaHW3Ma |
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3dHuKkHOBeHHUe U pa3BUTHE KU3HM HA 3eMule.

JloHay4dHble TPEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble TUnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emje: aOuoreHe3 W TMaHCIEPMHUA. XUMHUYECKas
HBOMIONUSI. AOHMOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCNEepUMEHTANIBHOE MOATBEPKACHUE XUMUYECKOM 3BoMtounn. HavanpHble STamnsl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. ®@opmupoBanre MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKH. [lepBble KIETKM M WX HBOJIOLMS.
dopmHpOBaHUE OCHOBHBIX rpymnmn KHUBBIX OpraHU3MOB.



Paseutne xu3Hu Ha 3emse mo spaMm U nepuojgam. Karapxeil. Apxelckas u
mporepo3oiickas dpbl. [lanmeos3oiickas 3pa u e€ TepUoNbl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUIIyPUHUCKUH, NEBOHCKUN, KAMEHHOYT OJIbHBIM, IIEPMCKHM.

Me3o30rckass 3pa W €€ TEpPUOAbl: TPHUACOBBIM, IOPCKUM, MEIJIOBOM.

KaliHo3oiickas spa U €€ Mepuojbl: NajJeOreHOBbI, HEOTCHOBBIM,
AHTPOIOTECHOBBIN.

XapakTepucTrKa KJIMMaTa U TEOJOTMYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEIBHOIO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHU Hu
XKUBOTHBIX. [TosIBJIEHME, paclBET M BEIMUPAHUE IPYIII )KUBBIX OPTAHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpakeHHe HBoouuu. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLKA YEIOBEKA. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npencraBieHui o
MPOUCXOKJICHUHN 4YeloBeKka. Meroasl u3yyeHHsl aHTpornorenesza. (CxoactBa u
pa3JIN4ns YEJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBwxymme  cuwibl  (QakTopbl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOIIecTBEHHBIH 00pa3  KU3HH,
U3TFOTOBIICHHE OPYAUN TpyZAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMH YEIOBEKA: aBCTPAJIONMUTEKH, HeIoBeK
ymeneli, YemoBek mpsAMOXomsamui, YermoBek HeaHaepTanbCkui, YenoBek
pa3ymHbIil. Haxoakum uCKOIaeMblX OCTAaTKOB, BpEMs CYIIECTBOBaHHUSA, O0JACTh
pacnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYAHUS.

YenoBeueckne  pacbl. OcCHOBHbIE  OOJNBIIME  pachl:  €BPOINEOUIHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioujHas  (PKBaTOpUaJIbHAS),  MOHIOJIOWIHAS
(a3uarcko-amepukaHckas).  UepTbl ~ IPUCHOCOOJIGHHOCTH  MpeJCTaBUTENCH
YEJOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHMSA. EJMHCTBO YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Hoptpers: ®@. Penu, JI. ITactep, A. M. Onapun, C. Mumep, I'. Opu, Y.
apBuH.

Tabmuip! 1 cxembl: «BosaukHoBenne CoHEUHOM cucTeMbl», «Pa3BuTie
opraHudeckoro Mupa», «PacrurenpHas knetka», <«OKuBOTHas  KIEeTKay,
«IIpoxapuoTnueckas kKieTrka», «COBpEMEHHAs CHUCTEMa OPraHHUYECKOrO0 MUpay,
«CpaBHEHHE AaHATOMHYECKMX YEpPT CTPOCHMSI 4YEJIOBEKa M YEJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MecCTa MaJECOHTOJOTMYECKHX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJoBeKa», «J/lpeBHeniune monn», «/pesHue moan», «llepsbie
COBPEMEHHBIE JTION», «HeT0BeUeCKue pachy.

O6opynoBanue:  mymsku  «lIpoucxoxmenue  yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHIA), CJENKA WIH
M300pKEHHSI KaMEHHBIX OpYJIUi MEepPBOOBITHOIO 4YelOBeKa (KaMHHU-YOIIEpPHI,



pyowna, ckpebiia), TEOXpPOHOJIOTHYECKass Tabiuia, KoJuieKiusa «Dopmbl
COXPaHHOCTH UCKOITAEMbIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Ipaktrueckast padora Ne 1. «M3yueHne HcKkomaeMbIX OCTATKOB PACTEHUH U
YKABOTHBIX B KOJJIEKIUSX).

DKCKypcHsi «IBOJIOLMS OpPraHUYecKOro MHupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUEeCKUN My3ei).

Tema 3. Opranusmbl  OKpY:Kaw0IIasi cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U pa3ziesibl IKOJIOTMH. MeToabl 3KOJOTHYECKHX
UCCJIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOWTaHHS OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/YIIHAs, TOYBEHHAs,
BHYTPUOPTAHU3MEHHASI.

Okonoruueckue ¢akropbl. Knaccudukamus 5SKOJIOTHUECKHX (PAKTOPOB:
abnotnyeckne, OWOTMYECKME W aHTPONOreHHbIe. JlelCTBHE HSKOJIOTMYECKUX
(akTOpOB HA OPraHU3MBI.

AbGuotnyeckue (hakTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust  OpraHu3MoOB K  JACMCTBUIO  aOMOTHYECKUX  (AKTOPOB.
buosiornueckne puTMBl.

buotnueckue  Qaktoppl.  Bugel = OMOTHYECKHX B3aMMOJICHCTBUM:
KOHKYPEHIUSI, XUITHUYECTBO, CUMOHNO03 U ero ¢opmsbl. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCalIU3M (KBapTUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKHUX B3aMMOJCHCTBHM [Js CYLIECTBOBAHMS
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAaKTEPUCTUKH momyssiquu. (OCHOBHBIE TOKa3aTeIu
NOMYJSIUUNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. [[nHaMuka YuCI€HHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynwe, O. ['ekkerns.

Tabmunpl u cxembl: kapta «I[Ipupoansie 30Hb1 3emiuy, «Cpenbl 0OOUTaHUS
opranusmoBy», «®ortonepuoansm», «llonmymamum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTHU MOMYJISUUUA UHPY30puu-TyPenbkn», «IIumieBbie nenm».

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

JlaGopaTtopHas padota Ne 3. «Mopdosornueckre 0COOCHHOCTH pacTeHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BrnusiHre cBeTa Ha POCT U pa3BUTHE YEPECHKOB
KOJIeycay.

[Tpaktuueckas padora Ne 2. «Iloacy€T mIOTHOCTH MOMYJISILIMI pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coob1ecTBa M 3K0JI0THYECKHE CHCTEMBI.



CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHUI0Bas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBs3M B
OHOLIEHO3E.

DKkoyioruueckrue cucteMbol (dkocuctemsl). I[lonstue 00 »skocucreme W
ouoreorieHoze. @DOYHKIUMOHAIbHBIE KOMIOHEHTBI SKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHCTEME.
Tpoduueckue (muiieBble) YpOBHM JKocucTeMbl. [luieBbie I1emd HW  CETH.
OCHOBHBIE TIOKa3aTelM 3KOCHCTEMBI: OuWoMacca, MPOAYKLIHS. ODKOJIOTMYECKHE
nupamMubl: MPOAYKLUHMH, YHUCIEHHOCTH, Ouomacchl. CBOWMCTBAa 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIsALNs, pa3BuTHe. CyKIEeCCusl.

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO
VI IIAPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE  OKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe U X03s1iICTBEHHOE 3HAUEHNE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrop ycToHuMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemecTtBo U ero ¢GyHkiuu. OcoOeHHOCTH Ounocdepsl Kak
JI00aNbHOW HKOCUCTEMBI. JlMHAMUYECKOe paBHOBECHE W 0OpaTHas CBsI3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOre0OXMMUYECKUE IIUKIIbI AJIEMEHTOB (yIiepoja,
a30Ta). 30HAIHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIU.

YenoseuecTBO B Onochepe 3emiii. AHTpONOreHHbIe U3MEHEHUsT B Ouocdepe.
['1o6anbHbIE KOJIOTHYECKUE MPOOIIEMBI.

CocyiecTBoBaHue IPUPOJIBI u YeJI0BEYECTBA. CoxpaHneHnue
O6ropa3Hoo0pasus Kak OCHOBA yCTOMYMBOCTH Ouocheprl. OCHOBA palmOHAIIBHOTO
yOpaBJICHHUS TPUPOAHBIMU pECypcaMH U HUX MCHOJIb3oBaHUE. JloCTHXKeHUs
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHCTpaum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaué€s, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nuTaHuA», «IKOJOTMYECKas MUpaMUIA,
«buocdepa u yenoBek», «IKOCHUCTEMA IIUPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTO  Jiecan, «buoneno3 Boaoéma», «ArpoueHos», «lIpumepnsie
AQHTPOIIOIEHHBIE  BO3JECUCTBUSA HAa  NOpUpoay», «BakHeWIIne HUCTOYHUKHU
3arpsi3HEHMsI BO3JIyXa W TPYHTOBBIX BOJ», «[louBa — BaykHEHIIash COCTaBIISIONIAS
ouochepr», «DakTopsl aerpaganuu mouBy», «llapHukoBbIil dPdexT», «DaKkTopsl
paIoaKTUBHOTO 3arpsi3HeHus1 Ouocdepb», «OOmas cTpykTypa Ouochepb»,



«Pacrnipoctpanenue xuzHu B Ouochepe», «O30HOBBIH dKkpaH Ouochepb»,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopoT azora B Ipupoae.
ObopynoBanue: MojeIb-anminuKanus «TUnudHble OMOIEHO3B», Tepbapuit
«PactutenbHble cOOOIIECTBaY, KOUIEKINHN «broiieHo3», «Bpenurenu BaxkHEUIIMX
CEIbCKOXO3SIICTBEHHBIX ~ KYJNBTYp», TrepOapuu W KOJUICKIIMA PACTCHHHA W
YKUBOTHBIX, MPUHAJICKAIIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOro BHUJA,
Kpacnas xuura Poccuiickoii ®enepanuu, u300pakeHUs] OXpaHSEMbIX BHUIOB
pacTeHui 51 KUBOTHBIX.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMbLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI  OOyYarOlIUMHUCS MPOrpaMM  CpeIHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pe3yJIbTAaTOB OCBOCHHMS MpeaMera «buonorus»
BBIJICJICHBI CJICIYIONINE COCTABIISIONIME: OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKOM
IPAXKIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
W CaMOOIPEACIICHUI0, HalM4hMe MOTHUBAIlMM K OOydeHHi0 OWOJIOruw,
[[EJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPATUIUNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTb U CIHOCOOHOCTH OOYYaloIUXCs PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICJIIOBBIMM YCTAHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJOrMYecKoro oOpa3oBaHMsI, HAJIUYHME SKOJOTMYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bHoJoTHs» TOCTUraloTCs B
CAMHCTBE YYEOHOW U BOCIMTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMA POCCUMUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEAECHUSI U CHOCOOCTBYIOT IIpolleccaM CaMOIO3HAHHUSA, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TMO3UUUU JIMYHOCTH, MAaTPUOTU3MA,
YBaXKEHUS K 3aKOHY U MPABOMOPANKY, YEJIIOBEKY TPYy/a M CTapUIEMy MOKOJICHHUIO,
B3aMMHOTO YBaXKCHHMsI, OEPEKHOr0 OTHOILIEHUS K KYJIbTYpPHOMY HACIEIUI0 U
TpaauIlMsIM MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickoit ®denepanuu, mpupoje u
OKpYKaroUIEn cpefie.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS y4eOHOro mpeamera «buomorus»
JOJDKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYAIOIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIEeCTBA, pacCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B MPOIECCE pean3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEIBHOU I€SITENLHOCTH, B TOM YKCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIETOCs KaK aKTUBHOIO U

OTBETCTBEHHOTO YJIeHa POCCUICKOTO 00ILIEeCTBa;



OCO3HAaHHE CBOMX KOHCTHUTYLHOHHBIX MpaB M OO0sS3aHHOCTEW, YBa)KE€HUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TPU  CO3JAaHHUH
y4eOHBIX MPOEKTOB, PEIICHUN y4e€OHBIX M TMO3HABATENIbHBIX 3a7a4, BBITOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIO3UIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JICUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJICH C pa3HbIMU YOCKICHUSMU, KyJIbTYPHBIMHU LIEHHOCTSIMHU U
COIMAIBLHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBbIX, TI03HABATEIBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBaXXUTEIHHOTO
OTHOIIEHUS! K MHEHMIO OIIMOHEHTOB NpPH OOCYXKJIEHHUU CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM I€ATENBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

chOpMHUPOBAHHOCTh POCCHUICKOI IPaXKIaHCKON UJICHTUYHOCTH,
NMaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IE€pEN
PonuHoM, ropmoctm 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK U KYyJIbTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO0 U MaMATHUKAM MPUPOJIBI,
JTOCTUXKEHUSIM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BuTHE OWMOJIOTHM, TOHUMAHMS 3HA4YEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

ujeitHas yOeXI€HHOCTh, TOTOBHOCTh K CIYyKeHUI0 u 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHue JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U [ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOrOo Oymyliero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TPHUHATHS LEHHOCTEM CEMEMHOW JKU3HHU B COOTBETCTBUU C
TpaauusiMu HapoJ10B Poccuu;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKJIIOYas 3CTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIOPTa, TPyJAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMaHUE 3MOLUOHAIBHOTO BO3JAEUCTBUS KUBOU MPHUPOIBI U €€ 1IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (POPMHUPOBAHHS KYJIbTYPbl 310POBbSI H
IMOIUOHAIBHOTO 0JIAT OOy HSA:

NOHMMAHUE M peaju3alus 3J0pOBOro M 0Oe30macHoro obpasza >KU3HH
(310poBOE  TUTaHUE, COONIOACHUE TUTMEHMYECKMX TpaBWI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXKUM 3aHATUH H  OTAbIXa, peEryspHas (Qusndeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (pU3MUECKOMY U IICUXMUYECKOMY 3/I0POBbIO;

NOHMMAHUE [EHHOCTH TpaBWil HWHAUBUAYATBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOKAIOIIUX 3J0POBBIO U XKU3HH JIIOJIEH;

OCO3HAHHE TIOCTEACTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHMOTPEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KypEeHUs1);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPyAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TpPYAOIO0HE;
TOTOBHOCTh K aKTUBHOM AESATEIBHOCTH TEXHOJOTHUYECKOW U COIUATBHOM
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO

BEITIOJTHATH TaKyIO JIEATCITbHOCTD;

HWHTEpEC K pa3IMuHbIM cdepaM NpodecCHOHATBLHON NeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymie mpodeccuu U  pPean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

FOTOBHOCTh U CIHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKU 1IeJIECO00pa3HOe OTHOUIEHHE K MNPUPOJE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS DKOJOTHYECKOW KYyJNbTYphl: TPUOOpPETEHHE OIbITa
TUIAHUPOBAHUS TOCTYMIKOB W OICHKA WX BO3MOXKHBIX TIOCICIACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHME TJI00aJTBFHOTO XapaKTepa HKOJOTHYECKUX MpOOJieM U TMyTel HxX
pEIICHHSI;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUU
3HaHMS W YMEHUS TpU pEIIeHUH TMpoOJeM, CBSI3aHHBIX C PAIMOHAILHBIM
MPUPOOINOIb30BaHNEeM  (COOIOJIEHUE  TpaBUJl  TOBEACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE pPaBHOBECHUS B DJKOCHUCTEMaX, OXpaHy BHUIOB,
HKOCUCTEM, ouocdepn);



aKTUBHOE HEMpUATHE JEHUCTBU, TMPUHOCSAIIMX Bpel  OKpYyXKarollen
IPUPOJIHON cpefie, YMEHUE MPOrHO3MPOBATh HEOJIArOMpPHUATHBIE SKOJOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATH UX;

HaJIM4KUE Pa3BUTOTO HKOJIOTHYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NEeSTENBHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAJILHOM
MIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHUUECKOU AESATEIHHOCTU IKOJIOTMUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOLIECTBEHHOM MPAaKTHUKW, OCHOBAHHOI'O HAa JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM W UYMTATEIhCKOM KYJIbTYPHl KaK CpEICTBA
B3aMMOJICUCTBUS MEXY JIFOJAbMH U MIO3HAHUS MUDA;

MOHMMAaHWEe crhernudUKd OUOJIOTUM KaK HayKd, OCO3HaHUS €€ poJiu B
(OpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJI0CTHOTO
IpeJCTaBlICHUs 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE NMPUPOIbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIIeHUU MpoliIeM
COXpaHEHUs TPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTMM ISl COBPEMEHHOM LMBUIN3ALUU:
o0ecrieueHnss HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3JaHHE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pelaTb pecypcHble MpOOJEMBl  Pa3BUTHS
YEJIOBEUECTBA, MTOMCKA MyTEH BhIXOAA M3 TJIOOATBHBIX SKOJOTMYECKHUX MPOOIEM H
oOecrieyeHuss mepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  PAIlMOHAILHOMY
WCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpcOB M (HOPMHUPOBAHHMIO HOBBIX CTAHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKMX 3HAHUW B IENAX
NOBBIIICHUS OOWEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH oOydarouuxcs, GpopmMupyemoin
IPU U3y4YEeHUH OMOJIOTHH;

NOHUMAHUE CYLUIHOCTH METOJIOB NO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MHCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS [UIsl aHalIW3a M|
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpa U MPOUCXOIAIIUX B HEM M3MEHEHHU,
yMEHUE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYyYEHUs JOCTOBEPHBIX BHIBOJOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
peuieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE IIEHHOCTM HAyYHOW JMESTEeNIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MPOEKTHYIO M HCCIEAOBATENIbCKYIO JESITEIbHOCTh MHAMBUAYAIbHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3OBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IMOJyYE€HHIO HOBBIX 3HAHUN 1O OHOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTro mpemmera «buosorus
BKJIFOYAIOT: 3HAYUMBbIC JUIsI (OPMHUPOBAHHS MHPOBO33PCHUS OOYyUaIOUTUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa U CHElU(HUKYy METOJOB TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBIICHHUE, TPOIIECC,
CHUCTEMa, Hay4YHbIN (haKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCJICIOBaHNE,  HAONIOJCHHWE, W3MEpPEHHEe, DJKCIEePUMEHT ©  JAPYTHX),
YHUBEpCAJIbHBIC y4eOHBbIC JeWCTBUS (TO3HABaTEIbHBIE, KOMMYHHKATHUBHBIC,
peryJsaTUBHBIC), oOecneunBaroye GopMupoBaHue PyHKIIMOHATIBHOUTPAMOTHOCTH
U COLMAIbHOM KOMIETEHIHUH OOYyYaromuxcsi, CIOCOOHOCTh OO0y4Yarouuxcs

HCIIOJI30BaTh OCBOEHHBIE MEXIUCITUTUTHHAPHEIC,
MHUPOBO33PEHUYCCKHE 3HAHUS W  YHHUBEpCaJbHble ydeOHBIC JICHCTBUS B
MMO3HABATEILHON U COIUAJIbHON MPAKTHKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEAHETrO OOIIEero
00pa3oBaHus JTOJKHBI OTPaXKaTh:

OBaanenne YHHUBEpPCAJIbHBIMU yuyeOHbIMH MO3HABATEJIbLHBIMH
AEUCTBUSIMM

1) 6a3oBbIe JJOrHYECKHE AeHCTBUS:

CaMOCTOATENTLHO  (OPMYNIHMPOBATH W aAKTyalIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh IIPM OCBOCHUU 3HAHUN TPHEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCu(dHUKamuu, 0000IIEHNS ), pACKPBIBATh CMBICIT
OMOJOTUYECKUX TIOHATHH (BBIACIATH WX XapaKTepHbIC NMPU3HAKH, YCTAaHABIUBATH
CBSI3H C IPYTUMU TTOHATHUSIMU);

OMpEeNeNATh IEeU JSATCIIBHOCTH, 3ajJaBas IlapaMeTpbl M KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YIIbTAThI ICATEILHOCTH C TIOCTaBJICHHBIMHU LIEIISIMHU;

HCIIOJIb30BaTh OMOJIOTHYCCKUE TIOHATHS JJIs1 0OBsICHEHHS ()aKTOB W SBICHUIN
YKABOW NPUPOJIBI,

CTPOUTH JIOTHYECKHE pacCyXJIeHUsS (MHAYKTHBHBIC, ACAYKTHBHBIC, TIO
aHAJIOTUH), BBISBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B pPacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/IETbLHBIE cpeacTsa A IpeACTaBICHUS
CYIIIECTBCHHBIX CBS3¢H M OTHOIICHWHA B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMH  pa3sHOrO  poAa,  BBIABICHHBIX B PAa3JIMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbhiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHAIM3a MUMEIOLINXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM NESITENBHOCTH;

KOOPAVMHUPOBaTbh M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIBHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEIICHNUN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUA:

BJI/IETh HaBbIKAMU Y4€OHO-HCCIIEA0BATEIbCKON U IPOEKTHOM EATEIbHOCTH,
HaBbIKAMHU  pa3pellieHuss MpodsieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHUS IPAKTHYECKUX 3a]1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJOB IIO3HAHUS;

UCIIOB30BaTh PA3JIUYHBIE BHUABI JACATEIBHOCTH II0 IIOJYYEHUIO HOBOI'O
3HaHUS, €ro HUHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE TIPU CO3AAHUU YUYE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh Hay4YHBI TUIT MBIIUICHUS, BIAJETh HAYYHON TEPMHHOJIOTUEH,
KJIFOUEBBIMU ITOHATHSIMU U METOJAMHU;

CTaBUTb U (OpMyIHpoBaTh COOCTBEHHBIE 3a7aud B 00Opa30BaTENIbHOM
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

BBIBJISITh IIPUYMHHO-CJIECTBEHHBIE CBA3M W AKTyalM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHUS, HAaXOAWTh apryMEHTHI Ui J10KAa3aTeJIbCTBA
CBOMX YTBEPKICHUH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIU3UPOBATh IIOJYYECHHBIE B XOJE pCELICHUS 3a7a4d  Pe3yJbTarhl,
KPUTUYECKU OLIEHHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, OLIEHUBAaThb MNPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LieJICHANIPaBICHHbIN MOUCK MEPEHOCca CPENCTB U CIIOCOO0OB
JEeHCTBUS B MPO(PECCHOHAIBHYIO CPENY;

YMETh NMEPEHOCUTH 3HAHUS B TO3HABATENbHYIO U MPAKTUYECKYIO 00JaCTH
KU3HEIEATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJIEH, MpEIJaraTb OPUTHMHAIBHBIE MOAXOABI U PELIEHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢c uHpopMaIHeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe yueOHOro
nocoOusi, HAy4YHO-TIONMYJISIPHOM JIUTEepaType, OHOJIOrMYECKUX CJIOBapiX W
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHBIX, B MHTepHeTe), aHAIU3UPOBATH



MH(OPMAIUIO PA3TMYHBIX BUJIOB U (DOpPM MpeACTaBICHUS, KPUTUYECKH OIIEHUBATH
e€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

GbopMyIMpPOBaTh 3alpPOChl U MPUMEHSATH Pa3IMYHbIE METOJIBI TP MOUCKE U
otbope Ouosorudeckor mHpopManu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajad4;

npuoOpeTaTh OMBIT HKCIOJIB30BAHUS HUH(DOPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3ITUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAaJbHYIO  (OpMy  MpelcTaBiICHUS
ouonorunueckoit nHbopMauu (cxeMbl, rpaduKy, TUarpaMMbl, TaOIULIbI, PUCYHKH
H IpyTroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEIACTBa Mpu padore ¢
Ouonornyeckod uHGOpMaIMEel: TMPUMEHSTh XUMUYECKHE, (U3UUYECKUE W
MaTeMaTUYeCKHe 3HAKU U CHUMBOJIbI, (opMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M MPEOOpa3oBBIBaTh  3HAKOBO-CHMBOJHUYECKHE  CpPEICTBa
HaTJISAHOCTH;

BJa/J€Th  HaBbIKAMU  paclo3HaBaHWs M 3allUThl  MH(pOpPMaLuH,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgiaeHHe YyHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH /1ICTBUSAMM:

1) o01menne:

OCYILIECTBIISATh KOMMYHHUKAIIMK BO BCeX cpepax KM3HU, aKTUBHO y4acCTBOBATb
B JIMAJIOTE WJIU TUCKYCCHM MO CYIIECTBY OOCYKTaeMO TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXKICHHS OTHOCHTEIHHO BBIMIOJIHEHUS MpeaIaraeMoit
3aJja4M, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHBIE CpEACTBAa OOIIEHUS, IOHUMATh 3HAYEHUE
COLIMAJbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyaluil,
YMETh CMATYATh KOH(MIMKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3UYHBIMU CIOCOOAMH OOIICHHUS W B3aWMOJACHUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBISITh YBAXKUTEIBHOE OTHOLLIEHUE K COOECEAHUKY
U B KOppeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3pPEHHUSI C HCIIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eiITeJIbHOCTbD:

NOHMMATh U HCIOJb30BaTh NMPEUMYLIECTBA KOMAHIHOW M MHAMBHYaJbHOM
paboThI IPH peIIEHNN OUOJIOTHYECKON TPOoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
PUMEHEHHS TPYMIOBHIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHUKy W METOAbl COBMECTHBIX ACHCTBUH C YYETOM OOLIUX
UHTEPECOB u BO3MOXKHOCTEH KaXKI0Tr0 YjieHa KOJIJIEKTUBA;



NPUHAMATh UEIM COBMECTHOW  JI€ATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIWUHUPOBATh JEUCTBUS IO €€ IJOCTUIKEHHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacnpenensaTh poiad € Y4ETOM MHEHMH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KaXKIOr0 y4YaCTHHMKAa KOMaHIbl B
001t pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTtb HOBBIE MPOEKTHI, OLICHUBATH HJEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATErMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaLHSIX, TPOSBIIATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHHBEPCAJIbHBIMHU PeryJIATHBHBIMU /1e/iCTBUSIMH:

1) camoopranu3zanus:

UCIIONIb30BaTh OMOJIOTUYECKUE 3HAHWA [JIs1 BBIBICHHS NPOOJIeM U HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTyaIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LIEJIEBbIE M CMBICIOBbBIE
YCTAaHOBKH B CBOMX JIEHCTBMSX M IOCTYIIKaxX IO OTHOLIEHHWIO K >KMBOU IPUPOJE,
CBOEMY 3JI0POBBIO U 30POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pElIeHUs MpoOieMbl ¢  y4€ToM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JTaBaTh OIIEHKY HOBBIM CUTYAaIUsIM;

pacuMpsITh paMKH Y4eOHOIro MpeAMETa Ha OCHOBE JIMYHBIX MPEINOYTEHUI;

JienaTh OCO3HAHHBIA BBIOODP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE,

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO M TMPOSIBICHUIO IIUPOKON 3SPYyIULIMHA B
pa3HbIX 00JIACTSX 3HAHMM, IOCTOSHHO IMOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJa/JeTh  HaBBIKAMU  IIO3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUMI M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJNbTATOB H
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peIeKCUU Ui OLIEHKH CHUTyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLIEHWBATh PHUCKM U CBOEBPEMEHHO NPUHUMATh PEIICHHUS MO UX
CHUKEHMUIO;



NPUHAMAaTh MOTHBBI M apryMEHThl JPYTrUX IIPU aHAIN3E PE3yJIbTATOB
NEeATEIbHOCTH;

3) npuHsiTHE CeOsI M IPYTrUX:

MpPUHUMATh ceOsl, MOHUMAasi CBOM HEJOCTATKHU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU aHaIHW3€ pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JPYTUX HA OUIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3UIUU JAPYTOT0 YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl ocBoeHUs: nporpammbl COO mo Ouosiormu Ha
0a30BOM ypOBHE BKIIIOYAIOT cHeluduueckue s yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI AEUCTBUI MO OCBOCHMIO, UHTEPIPETALIMU U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH O MOJIYYEHUIO HOBOTO 3HAaHUS U
MPUMEHEHUIO 3HAHUW B Pa3NUYHBIX YYEOHBIX CUTYyallMsIX, a TaKXKe B PEabHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C OuWojorueid. B mporpamme npeaMerHble
pE3yNbTaThl IPEACTABIICHBI IO F0JIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOIO MHUPOBO33PEHMS, O BKIIAJI€ POCCUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE Ouosiornu, (yHKIIMOHAIHHOM
IPAaMOTHOCTH Y€JIOBEKA ISl PEILICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COJAEpPKAHUE OHOJOTMYECKUX TEPMHHOB W TOHSTHIL:
KWU3Hb, KJIE€TKAa, OpraHu3M, MeTaboiu3M (OOMEH BEIIECTB U IpEeBpalleHue
SHEpPruM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBAsi OpraHU3alMsl )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIUA), HACIEACTBEHHOCTh, K3MEHUYUBOCTD, POCT U
pa3BUTHE;

YyMEHUE HU3/IaraTb OWOJIOTMYECKUE TEOpHH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHas JOrMa MOJEKYJIsIpHOW Ouonoruun), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydeHust (0 1eHTpax MHOTo0Opas3usi u
MIPOUCXOXKIEHUs KyJIbTypHbIX pacteHuil H. 1. BaBunoa), onpenensiTe rpaHUIlbI
WX IPUMEHHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMHU HAyYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOACHUE U
OMKCAHHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBJICHUU, OpraHu3alys U MPOBEICHUE
OMOJIOTMUECKOTO  JKCIEpUMEHTa,  BBIIABW)KEHHE  THUIOTE3HI, BBISIBIICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEJIMYMHAMH, OOBSCHEHUE MOITYYCHHbBIX



pE3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX IMOHSATHHA, TEOPUM M 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATh CYLIECTBEHHBIC NMPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OAHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB U MPEBPALLCHUS PHEPTHH B KJETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 W JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MEio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHMS, WHIUBUAYAJIbHOIO Ppa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHSAThH IOJIyYEHHbIE 3HAHUS Ul OOBSICHEHHS OUOJIOTMYECKUX
IIPOLIECCOB M SIBJICHWM, JUIS NPUHATHS NPAKTUYECKUX PEIICHWW B MOBCEIHEBHOU
KU3HU C IIeNbl0 oOecreueHus Oe30MacHOCTH CBOErO 3/I0POBbS U 30POBBS
OKPY>KaIOILUX JIOAEH, COOJIIOJIEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKPY>KAIOIIEH
OPUPOJIHON cpene, MOHMMaHue HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHKEHUIM
COBPEMEHHOU ounonoruu 51 OMOTEXHOJIOT A JUISL PalMOHAIIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TE€HETUYECKHE 3aJaud Ha MOHO- H
JUTUOPUJIHOE CKpEIIMBAHME, CLEIJIEHHOE HAaclleJJOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBaHMsI JJIsl MpeicKa3aHUsl HAcleJOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M IMPAKTHYECKUE padOThI, COOIIOAATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh U HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKIIOYAIOIIYI0 IICEBJAOHAyYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MH(GOpPMALIMK, HAYYHO-TIOMYJISIPHbIE
MaTepuanbl), 3THUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBAHUA B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE ITMCbMEHHBbIE U YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTUYECKYI0 MH(OPMALIMIO U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCITI0JIb30BaTh MOHITUIHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaTbl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11
KJlacce NOJHKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJM OMOJIOTUU B CHUCTEME HayYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHUPOBO33PEHMS, O BKJIAJ€ POCCUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OuoOTHH, (YHKIIMOHATIHLHOM
I'PaMOTHOCTH YeJIOBEKa JIsl pEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COAEpX aHHE OHWOJIOTMYECKUX TEPMUHOB M TOHSATHUM:
BU/I, IONYJISALNS, TEHODOH, IBOJIIOIMS, IBUXKYIIHE CUIIbI ((DAKTOPHI) IBOJIIOIHH,
MPUCIOCOOJIEHHOCTh OPraHU3MOB, BHI000pA30BaHME, KOJIOTMUECKHE (DAKTOPHI,



HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, pEIyLEeHTbl, I1eNu MNUTaHus,
AKOJIOTHYECKas Mpamua, OnoreoreHos, onocdepa;

yMEHUE Wu3Jaratb OHOJOTMYECKUE TEOopur (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUsl DBOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoxacrsa K. M. Bbapa, yepenoBaHus TIaBHBIX HalpaBiICHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenuss o 6mocdepe B. U. Bepnaackoro),
OTPEIENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIaMU HAyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJACHUE U
OMKMCAHHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBIICHWU, OpraHu3alds U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABIDKEHHE  THUIOTE3HI, BEISIBJICHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIMYMHAMH, OOBICHEHHE TOTYyYCHHBIX
pe3yibTaTOB, WCIONb30BAHHBIX HAYYHBIX TOHSATUNA, TEOPUH M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACIATh CYIICCTBCHHBIC TNPU3HAKH CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHJOB, MOMYJSIHA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M JKOCHCTEM, OCOOEHHOCTHM MPOLECCOB: HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHJI000PAa30BaHUS, MPUCIIOCOOIEHHOCTH
OpPraHHU3MOB, JI€HCTBUS SKOJOTMYECKHX (PAKTOPOB HA OpPraHU3Mbl, MEpEeHOCca
BEIIECTB M TOTOKAa JHEPTHMH B HKOCHUCTEMAax, AHTPOIOTEHHBIX H3MEHEHWH B
HPKOCHUCTEMAX CBOEM MECTHOCTH, KPYrOBOpPOTa BEHIECTB M OHMOT€OXMMHYECKUX
IIUKJIOB B Orocdepe;

YMEHHME NPUMEHSAThH IMOJIYyYEHHbIE 3HAHUS Ul OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM, JJI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IIeNbl0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 30POBBS
OKPY’KaIOIIUX JIOACH, COOMIIOIEHUSI HOPM TPaMOTHOTO TIOBEJIEHUSI B OKpY>KaroIen
OPUPOJIHON cpene, MOHMMaHue HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOW OMOJIOTHH JIJIsl pAllMOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE pPelIaTh dJEeMEHTapHbIe OMOJOTHMUYECKUEe 3a7aud, COCTABIATH CXEMBI
MepeHoca BEIIECTB U DHEPTUM B DKOCUCTEeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M IMPAKTHYECKUE padOThI, COONIOAATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00pPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHUYECKH OIEHWBATh W HWHTEPIPETUPOBATH HUHPOPMAIIUIO
OMOJIOTHYECKOTO  COACPKAHMsI, BKIIOYAIONIYI0O TICEBAOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMAINK, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaThb  IJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIC ITUCHbMEHHBbIE U YCTHBIE COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJBKUX HCTOYHHMKOB, TPAMOTHO
HCII0JIb30BATh IIOHATUHHBIN armapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM unpposbIie
Ne n/m P Konrpoabnsie | IIpakTHyeckue (1udpp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6nmmoreka [IOK
! bronorns kax Hayka 2 0 05 https://m.edso0.ru/7f41c292
bubmnoreka [IOK
2 X 1
WBBIC CHCTEMBI M UX OpTaHU3alus 0 0 httos://m.edsoo.ru/7f41c292
. bu6mmoreka [{OK
3 XUMHUYECKUI COCTaB M CTPOCHHE KIIETKH 9 0 1 httos://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 JKusHenesTenbHOCTh KIIETKHA 5 0.5 0 https://m.edsoo.ru/7fA1c292
Pa3zmHOXeHME U MHANBUAYAIBHOE PA3BUTHE bubnunoreka [JOK
5 5 0 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 0 15 bubnuorexa [JOK
OpraHHU3MOB ' https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
! Pesepaiioe Bpens 1 05 0 https://m.edsoo.ru/7f41c292
3 Cenekiust opranu3MoB. OCHOBBI 3 0 0 bubnunoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4




11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHHe pa3aesioB H TeEM uudpoBbIie
Ne n/m P Konrpoasusie | IIpakruyeckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 IBOIMOLHOHHAS OHOJOTHA d 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 05 bubnnorexa HOK
3emite ' ' https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
3 Opranu3MEI H OKpyKaiowas cpeaa > 0 15 https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo011ecTBa U SKOJIOTUISCKUE CHCTEMBI 9 0 0 httos://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
> Pesepaiioe Bpens 2 . 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1.5 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KonuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero u3yuyeHus | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
buonorus B cucteme HayK.
1 " TE 1 0 0 https://m.edso0.ru/863e6122
HOTPYKTAAI IO 1B https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOW TPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «Hcnonbp30BaHuE Pa3IMUHBIX 1 0 05 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOrMYECKUX 00BEKTOBY
3 buonornueckne cuctemsl, IPOLECCHI 1 0 0 bu6nuorexa [IOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 0 0 bubmmoteka [IOK
MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6nuoreka [JOK
5 L 1 0 0
Yraesojet. JlumHaL https://m.edso0.ru/863e6870
bu6nuorexa [IOK
6 b . 1 0 0
enxut. COCTaB 1 CTpOCHuE OeKoB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
7 pabora Ne 1 «M3yuenue 1 0 05 bubnuotexa [JOK

KaTaJIMTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IPUMEPE aMIITa3bI
WJIM KaTama3bl)»

https://m.eds00.ru/863e6b72




bubmuorexa [JOK

8 Hywrentosbie kuciotsl. AT® 0 0 https://m.edso00.ru/863e6d5¢c
9 Hexnerounsie ¢popmbl )KU3HU — 0 0 bubnuoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
10 Hcropust 1 METObI U3yUEHUS 0 0 bubnmoreka [JOK
kietku. Kiierounas teopus https://m.edsoo.ru/863e6e88
1 KneTka kak nenoctHas xuBas 0 0
cucrema
CtpoeHue 3yKapuoTUYECKOM KIETKH.
JlaboparopHuas pabora Ne 2
«M3yueHue cTpoeHus KJIETOK Bbu6mmoreka [JOK
12 pacTeHuil, KUBOTHBIX, TPHOOB H 0 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)»
bu6nuorexa [IOK
13 OOMeH BelecTB iU MeTaboIn3M 0 0 https://m.eds00.ru/863e766¢
. bubmuorexa [JOK
14 DHepretieckiit oOmeH 0 0 https://m.edsoo.ru/863e7aae
bu6nuorexa [IOK
. 0 0
15 dotociires. XemocHrres https://m.edso0.ru/863e7c98
16 buocunres 6enka. Peaknys 0 0 bubmmoteka [IOK
MaTpPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
but6mmorekxa [IOK
17 T — .
paHCIALIA — OHOCHHTE benka 05 0 https://m.eds00.ru/863e796e
JKu3HeHHbIN UK KIETKU. [{enenue
18 KIeTKu. Muto3. JlabopaTopHas 0 05 bubnmnoreka [JOK

pabota Ne 3 «Habmronenue Mutosa B
KJIETKaX KOHYMKA KOpeIIKa JIyKa Ha

https://m.edsoo.ru/863e7dc4




TFOTOBBIX MUKpOIIpenapaTax»

. bub6nmoreka [IOK
19 Meiios 0 https://m.edso0.ru/863e7f4a
bu6nmorexa [IOK
20 ®DopMBI pa3MHOKEHHST OPTraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
OO6pa3oBaHue U pa3BUTHE MTOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.
21 JlaboparopHuas pabora Ne 4 05 bubnmnoreka [JOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha FOTOBBIX
MHUKpOIIpenaparax»
29 NunuBuyansHOE pa3BUTHE 0 bu6nuoreka [IOK
OpTraHU3MOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o 0 bu6mmoteka [IOK
HACJICICTBEHHOCTH U H3MECHUYMBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HaKoB. MOHOTHOpHIHOE 0 bubnmorera [TOK
p ’ p https://m.edso00.ru/863e8878
CKpEIIUBaHUE
HenonHoe noMuHHpOHAHHKE.
25 Amnanusu p ee ci CIINBaHUE 0.5 bubmorexa HOK
pyromt pett ' ' https://m.eds00.ru/863e8¢60
Pemenwne 3amauq.
WTHOpUIHOE CKpelUBaHue. 3aKOH
26 JP:I[GSaBI/II::I/If\[/IOFO Hef():nueI OBaHUS 0 bubmorexa HOK
8 https://m.edso0.ru/863e89a4
MPU3HAKOB
97 I'eweTnka mmona. Hacinenosanue 0 bu6nunorexa [JOK
NPU3HAKOB, CLEIUVIEHHBIX C IT0JIOM https://m.edso00.ru/863e8c60
28 WsmenunBocth. HeHacneacTBeHHas 05 bu6nunoreka [JOK




U3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue
MOIU(PUKATIMOHHOW U3MEHUYUBOCTH,

IMOCTPOCHUEC BApHUALIMOHHOI'O psiaa 1

BAapUALIMOHHON KPUBO»

https://m.edsoo.ru/863e8efe

I'eneruka yenoseka. [IpakTuueckas

bubnmoreka [IOK

29 pabora: "COE’I'“'aBJIeHI/IC Y aHaIn3 1 0 0.5 https://m.edsoo.ru/8638d78
POIOCIOBHOM".
['eneruka u 3p0poBbe. [IpobGaembl bubnmoreka [JOK
30 . 1 0 0
TCHETHUYECKOM 0€30MacHOCTH https://m.edso00.ru/863e8efe
PesepBubiit ypok. O60011eHIE TIO
31 teMe «HaciencTBeHHOCTE U 1 0.5 0
W3MEHUYUBOCTH OPTaHU3MOBY
bubmnorexa [JOK
32 Ceneiuns Kak Hayka i Ipouece 1 0 0 https://m.eds00.ru/863e9214
33 MeToap! 1 JOCTUIKEHUS CEJIEKIIUNA 1 0 0 bu6nuorexa [IOK
pacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 0 0 bubmuorexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 1 4

I[TPOTPAMME




11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
DBOJIOIUS U METOABI €€ U3yYEHUSI.
1 Hcropust pa3BUTHS MPEICTABICHHUHA 1 0 0 bubmmorexa [JOK
PILD P https://m.edsoo.ru/863ea20e
00 sBomtouuu. Muctpykraxu no Th.
bubnuorexa [JOK
2 B . 1 0 0
¥, XpHTepiu Bitia https://m.eds00.ru/863e9570
[Homynsus kak 31eMeHTapHast
€IMHMIIA BUJA U SBOJIOIHIH.
3 JII;60 ETO Hﬂaﬂ abora J]\ll'o 1 1 0 0.5 bubmorexa [JOK
PATOPHAi P ) ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OTIOTHUECKOMY KPUTEPHUIO)
4 JIBuoKky1ue cuibl (31eMeHTapHbIe 1 0 0 bu6muoreka [IOK
(baKTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9da4
bu6nuoreka [JOK
5 E i 1 0 0
CTCCTBEHHBII OTOOP H €ro opMe! https://m.edsoo.ru/863e9ed0
6 Muxkpossomtouus. Hanpasnenus u 1 0 0 bubmmnoreka [JOK
IIyTH MaKpO3BOJIIOLNH. https://m.edsoo.ru/863e9cle
7 [IpuHIMIB KIACCUPUKAIUH. 1 0 0 bubmuoreka [IOK
Cucremaruka. https://m.edsoo.ru/863e9cle
Pe3ynbTate! 3BOMIONMY:
8 IpUCIOCOOIEHHOCTh OPTaHU3MOB U 1 0 05 bubmuoreka [IOK

Bu000pa3oBanue. JlaboparopHas
pabota Ne 2 «Onucanue

https://m.edsoo.ru/863e9fde




MPUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepar

O060061IEHNE 110

9 " " 0.5 0
Teme:"DBOIIIOLIMOHHAs Ouosorus".
bubmuorexa [JOK
10 C) 0 0
BOJOLILA HEII0BEKa (AHTPONOreHE3) https://m.edsoo.ru/863eac2c

1 OCHOBHBIE CTaIMM IBOJIOLINH 0 0
YyelioBeKa

12 JBrokymiue cuibl (pakTophl) 0 0 bubnmnoreka [JOK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44

13 UYenoBeyeckue pacsl U MPUPOIHBIE 0 0 bubnmnoreka [JOK
ajanTalnyy 4eJIoBeKa https://m.edsoo.ru/863eaea2

14 I/I"CTOpI/I}I KU3HU Ha 3eMJie U METOIbI 0 0
e€ u3y4yeHus

15 ['MnoTe3bl MPOUCXOKACHUS KUZHU 0 0 bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
OCHOBHBIE 3Tarbl YBOIIOLUN
pPacTUTEIBHOTO U )KUBOTHOT'O MHPA.

16 [IpakTuueckas padora Ne 1 0 05 bubmmnoreka [JOK
«3y4eHne UCKOIIaeMBbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
pacTeHui 1 KUBOTHBIX B
KOJUICKLUSAX»

17 PazButue xu3HM Ha 3eMie 1o 3paM U 0 0 bubmuorexa [JOK
rnepuoaam https://m.edso0.ru/863eabbe
CoBpeMeHHas cucreMa bu6muoreka [IOK

18 0 0
OpPraHUYECKOT0 MUpa https://m.edso0o.ru/863ea48e
P i . 0606

19 e3epBHbIN ypok. O0001IeH e 110 05 0

TeMe «BO3HUKHOBEHUE U Pa3sBUTHUC




JKA3HU HA 3eMiie»

20 DKOJIOTHS KaK HayKa 0
21 Cpenbl 00uTaHUs U SKOJIOTHYECKUE 0 bu6nmoreka [IOK
(axTopsI https://m.edso0.ru/863eafec
AObuoTtndeckue (HaKTopsl.
JlaGopaTtopHnas pabora Ne 3.
«Mopdornorudeckre 0COOEHHOCTH
22 paCTSI({bI/Iﬁ U3 pa3HbIX MECT 1 buomorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. Jlaboparopnas padora
Ne 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bubnuorexa [JOK
23 brotiieckie GakTope! 0 https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomyssiun. [Ipaktudeckas padota
24 Ne 2 «[Toacuér TuroTHOCTH 0.5
MIOITYJISIIIAIA Pa3HbIX BUIOB
pacTeHun»
o5 Coo0b1ecTBa OpraHu3MoB — 0 bubmmnoreka [JOK
OuoreHo3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI 0 bubmorexa [JOK
(9KOCHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIA YKOCHCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJIbI. 0 bubmorexa [IOK
. https.//m.eds00.ru/863eb5fa
CsotictBa 3xocucteM. Cykieccus
28 [TpupoaHbIE YKOCHCTEMBI 0
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 0
30 bruocdepa — rinobanbHas 0 bu6mmoreka [JOK




JKOCUCTEMA 3eMITH

https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH CYIIECTBOBAaHUS

bubmuorexa [JOK

31 1 0
ouocdepsr https://m.eds00.ru/863ebd16

32 UenosedecTBo B Onocdepe 3emaun 1 0

33 CocymiecTBoBaHUE TPUPOBI U 1 0 bubnmoreka [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O0001IEHNE TEMBI

34 «Coo0011ecTBa U AIKOJIOTHIECKUE 1 0.5
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I1O 34 15

I[TPOTPAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

AOKYMEHT NMOANMMCAH
QNEKTPOHHOW NOAMUCHIO

CepTtudmkat: 57C4FACD5AF34C5BD5FEF79469C7DF20
Bnapeneu: PbIBEMHA ENEHA ANEKCAHOPOBHA
HewncrteuteneH: ¢ 28.07.2023 oo 20.10.2024
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