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HOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpamMMmbl MO OHOJIOTMM TEOPETHYECKYIO OCHOBY IS
OTpEENeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEpPKAHUS Yy4yeOHOro mpeamera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @OIroC COO o
B3aMMOOOYCIIOBIICHHOCTH ~ II€JIeH, COJEpXaHHUs, pE3ylIbTaToOB OOYy4YeHHS W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENSIX U
NPUHIMIAX, XapaKTEepPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoaoruu, e€ 3HAaUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYILLECTBOBAaHMS YeloBeyecKoro oomectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIEC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeAcTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS M Pa3BUTHS OOYydYaIOLIUXCS CpPEICTBAMU
yueOHoro mpenmera «buosorusi», omnpenenser 00s3aTeIbHOE NPEIMETHOE
Collep)KaHUE, €ro CTPYKTYpYy, pacmpeleieHue [0 pasjenam U Temawm,
PEKOMEHIYyEMYIO TOCIIEI0BaTEIbHOCTh U3YUeHHsI yUeOHOr0 MaTrepuayia ¢ yuyéToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOrMKH 00pa3oBaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXCs.

B nporpaMmvMe mo OuoMOrMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeSATeTbHOCTU/Y4eOHbIX JEHCTBUN OOYYarONIUXCS MO OCBOEHHUIO COAEpKaHUs
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi yPOBEHb) peaini30BaH
OPUHLMI [PEEMCTBEHHOCTH B H3y4Y€HUMU Ouonoruu, Onarogapss 4emy B Hel
OPOCMAaTpPUBAETCA HANpPAaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBSA3AHHBIX C
(opMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, LIEHHOCTHBIX
OpPUEHTALMNA JTMYHOCTH, SKOJIOTMUECKOI0 MBILIUICHUS, MPEACTaBIECHUI O 310pOBOM
oOpasze Ku3HM U OEpeKHBIM OTHOIIEHHUEM K OKpYKalolllel NpUpOJHON cpene.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpPUM, a TaKKe 3HAHUU O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HHUX MPOIIECCOB B MpOrpaMMe MO OUOJIOTHU YAENEHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJTYyYEHHBIX 3HAHUW B MOBCEIHEBHOM JKMU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4Hclie: NPO(UIAKTUKU HACIEJCTBEHHBIX 3a00J€BaHUI 4YeETOBEKa, MEIMUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
1EeNeco00pa3HOro TMOBEAEHUS B OKPYXKAIOIIEH NpPUPOIHOM Cpene, aHaius3a
BIIMSTHHSI XO3SIICTBEHHOW JEATENHHOCTH YEJIOBEKa Ha COCTOSHHE MPHUPOIHBIX U
UCKYCCTBEHHBIX 9KOCUCTEM. Y CUJIICHHE BHUMAHUS K MPUKIIATHONW HANPABICHHOCTH



yueOHoro npeamera «buonorus» NpoAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUeHUs
YCIIOBUM ISl PEIIeHHs] OAHOM M3 aKTyaJbHBIX 3a/lay IMIKOJbHOTO OMOIOrHYeCKOro
oOpa3oBaHus, KOTOpass mpenamnonaraer (GopMupoBaHue Yy  0O0ydarouuxcs
CIIOCOOHOCTH  aJlaliTUPOBAThCS K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOiero oOpa3oBaHUA 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT (GopMUPOBAHHE y OOYYAIOIIMXCA TMPEIACTABICHUN O
HAy4YHOU KapTHUHE MHpA, paclIupsieT U 0000UIaeT 3HaHUS O KMBOW IpPHpOAE, €€
OTJINYUTEIBHBIX NPU3HAKaX — YPOBHEBOW OpPraHM3allMd W DBOJIIOLWH, CO3MAET
yCIIOBUS  JJisi:  TO3HAHMSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMUPOBAHUS
(GYHKIIMOHAIBHOW T'PAaMOTHOCTH, HAaBBIKOB 370pOBOrO M 0Oe3omacHoro obpasa
KU3HHU, SKOJIOTMYECKOr0 MBIIUICHHUS], IEHHOCTHOI'O OTHOILLIEHUS K KUBOM MpUpOJEe
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONIOTHsI UMEET TAKXKE JUIsl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  odmero  oOpa3oBaHus,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenue 6monorun odecrneynBaeT yciaoBHs JUisi (GOPMUPOBAHMS
UHTEIUIEKTYaIbHbIX, KOMMYHHMKAllMOHHBIX M  MH(POPMAILMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpBhl, CIOCOOCTBYET HMHTErpali OMOJOTMYECKUX 3HAHUU C
NPEICTaBICHUSAMU U3 JAPYTUX YU4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpadun. Ha3BaHHbIE MOJOKEHHS O NpPEIHA3HAYEHHH Y4YEOHOro Mpeamera
«buonorus» cocTaBWIM OCHOBY IS ONpENENeHUsT MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHOr0 B IporpamMme I
ouosoruu.

Ot16op conmepkanusi yueObHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jd, B COOTBETCTBUHU C
KOTOPBIM OOy4Yarouiyecs: JODKHbBI OCBOMTHh 3HAHUS M YMEHMsI, 3HAYUMbIE IS
dopmMupoBaHusi 00IIEH KyIbTypbl, OMNpEACNAIONIME aJeKBaTHOE IIOBEICHHE
YeJIOBEKa B OKpPY’Karolled MPUPOIHON cpeje, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U TPAKTUUECKOU aesTenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HAHUMN
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKAHUS, KOTOPbIE CIIyXKaT OCHOBOM it pOopMUpOBaHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OPHUEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  TI'yMaHU3aluu
OMOJIOTUYECKOro 00pa30BaHMS.

CrtpykTypupoBaHHE COJEp>KaHUS yuyeOHOro Marepuaja B IMporpamme Io
OMOJIOTMH OCYIIECTBICHO € Y4€TOM NPUOPUTETHOrO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOM MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE COAepKaTeabHble TUHUU: «buonorus kak Hayka. MeTozsl
Hay4yHOro To3HaHMs», «KieTka kak Ouonornyeckas cucreMayn, «OpraHmsm Kak



Ouosnornyeckas cuctema», «CucteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«OBOIOIUS KUBON MPUPOJBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enr u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIZICHHE  OOYyYalONIMMHCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHATbHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NOPUOOPETEHHE YMEHMIt
UCIIOJIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUM B OTHOIIEHUU OOBEKTOB
KUBOW MPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrkeHue 1end u3ydeHus ydyeOHoro npeamera «buonorus» Ha 06a30BOM
YpOBHE 00€CIEeUnBAETCS PEUIEHUEM CIEYIOLIUX 3a7a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOpHSX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIIY>KAIUX OCHOBOMU
Uit OPMUPOBAHUSI NPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ1ax HAyYHOI'O MO3HAaHUS, CTPOEHUH, MHOI00Opa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM PA3HOTO YPOBHS OpPTaHHU3AIMHU, BBIAAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTHH;

(opMHpoBaHUE y OOYYalOLIUXCS IO3HABATEIbHBIX, HWHTEUIEKTYAJbHBIX H
TBOPUECKHX CIIOCOOHOCTEH B MpOLECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, WAEH U MOAXOAOB K H3YYCHUIO JKUBBIX CHUCTEM
Pa3HOro YpOBHS OpraHU3alUu;

CTAHOBJICHHE Yy OOydYarommxcsd OOIIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHUW M OIBITa, MOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dopMupoBaHHE Yy OOYy4YalOIMXCS YMEHUW WILIIOCTPUPOBATh 3HAUYECHHE
OMOJOTUYECKUX 3HAHUM B TMPAKTUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIMLIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHMSI YEIOBEKOM >KHBOMU
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS ITUIECKUX
HOPM IpHU NPOBECHNUN OMOJIOTMYECKUX UCCIIEI0BAHMM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCEHEBHOM KU3HU JIJIs1
OLICHKH TOCJIE/ICTBUI CBOEH JESITENIbHOCTHU M0 OTHOUIEHUIO K OKPY>KaIOIIEH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE U COOJNIIOJICHHE Mep NPOPUIAKTUKU
3a00seBaHU.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00S3aT€NbHBIM YUYE€OHBIM TMPEIMETOM, BXOMSIIMM B
cocTaB npeaMeTHoN 00macTh «EcTecTBeHHO-HAYUHbIE TPEAMETHI».



JI1st u3yueHust OMoJ0ruM Ha 6a30BOM YPOBHE CpEIHETO 00111ero 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henento).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHONOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, STUKON, ICTETUKON U MPaBOM.
Ponp Owomorum B (HopMUpOBaHMHM COBPEMEHHON HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Merto/b! TO3HAHUS KUBOUM MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccupukanus, MOJEIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JleMmoHCcTpanuu:

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

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOW TPHUPOIBI.

JlaGopaTopHblie U NpakTHYecKue padoThi:

[Ipaktnueckas padora Ne 1. «cmonp30BaHHE pa3IWYHBIX METONOB IPHU
U3Y4eHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’Kunie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3yueHus: ouonoruu. Oinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaolicTBa 6MOCHCTEM U X pa3HOOOpa3ue. YpOBHU OpraHu3aliud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, MNONYISALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHIT), OnoCc(epHBI.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKABOU TIPUPOABI.

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknu COCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnnmbie 1 3aMEHUMbIE AMUHOKUCIIOTH. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKyJibl (TIepBUYHAsl, BTOpPUYHASsl, TpETUYHAsT U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIUN OENKOB.



®depmeHTHl — Ouosnormyeckue karamuzatopbl. CTpoeHHe (QepMmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuuuuHocts. Kodepmentsl. Buramunsi
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYrneBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30Kcupub03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJiMcaxapuibl (Kpaxmani, TJIMKOTEH,
1eIuT0I103a). buonorndeckue GyHKIUNA YTII€BOOB.

Jlumuael:  Tpurmunepunabl, Qochomunuasl, crepouasl. [ uapoduIbHO-
rupopoOHble cBoiicTBa. buonormyeckue ¢yHkuun JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUIMHJIOB KaK HICTOUHUKOB YHEPTUU.

Hykneunoswsie xucnorsl: JHK wu PHK. Hykneotuapl — MOHOMEpHI
HyKJIenHOBbIX KuciIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dynkuuun PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[MuTonorusa — Hayka o kiietke. Kierounast Teopusi — npuMep B3auMOICUCTBUS
uzei 1 PaKkToB B HAYYHOM MO3HAHUU. METO/IbI N3YUYEeHHUSI KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmme mnpuU3HAKA KIIETOK:
3aMKHyTas HapyxHasi memOpana, moiniekynsl JIHK kak reHernueckuil amnmapar,
cUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHme
3YKAPUOTUYECKON KJIETKU. (OCHOBHBIC OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOM M
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAIUKC, UX
¢dbynkuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Qpynkiuu. [{utomnasma u eé
opranoujipl. OnHoMemOpanHbie opraHousbl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWMAbl KIETKU: MHUTOXOHAPHH, IUIACTHUIBI.
[Ipoucxoxaenne MUTOXOHJApUH W TuIacTuA. Buabl tumactua. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTP, IEHTPUOJIU, PECHHUUKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii HeHTp kieTku. CTpoeHue sjipa: siiepHas o00JI0uKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Ymikunc, P. ®pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XUMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupoae», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOEN.

Tabmuupel u cxembl: «llepuoanyueckass TabaUIA XMMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIEKYJTbl BOJIbI», «brocunTes Oenkay, «CTpoeHue MOJIeKyJTbl OemKay,
«Crtpoenne pepmentar, «Hyknennossie kuciotel. JJHK», «Ctpoenne momexybl



AT®y», «CtpoeHne 3yKapuOTHYECKOU KIETKN», «CTPOCHHUE KUBOTHOM KIIETKN,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOoeHHE MPOKAPUOTUYECKOU KIETKHY,
«CTpoeHue siapa KIETKU», «YTIeBOAbDY, «JIunuab».

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpPYIOBaHWE MJIS MPOBEIACHHUS
HAOJIIOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKpPONpPENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPe aMIJIa3bl WU KaTalla3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHuwe CTpoeHHsI KIETOK pacTeHU,
KUBOTHBIX U OaKTepHil MO MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIIHCAHUE.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOmeH BemiecTB, WM METa00IU3M. ACCUMMIIAIUS (TUTACTUYECKU OOMEH) U
JTUCCUMMWISIUS (SHEPreTUYeCKnii OOMEH) — JBE CTOPOHBI EIMHOIO IIpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEUIECTB M SHEPrMU B MOHWMAHHU
MeTaboau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poib dhepMeHTOB
B OOMEHE BEIECTB M MPEBPAIICHIN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (orocuHTe3a. Peakuuum
dbotocunTeza. DPdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HAUEHUE XEMOCUHTE3a s
YKU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KJeTke. PaciuerieHue BelecTB, BBIJICICHHUE U
AKKyMYJIUMPOBAHHE DSHEPrud B KJIETKE. OTambl 3SHEPreTHYECKOro OOMeEHa.
I'mukonu3. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIEHUE, WU KIETOYHOE
JIbIXaHHE. OxuciauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
PHEPTETHYECKOro OOMEHa.

Peaknum wmaTpuuHoro cuHre3a. Il'eHermueckas wuHpopmauus u JIHK.
Peanuzauusi reHerudeckoil uH@opManuMu B KJETKE. ['€eHEeTHYecKuid KOA U €ro
cBoricTBa. Tpanckpuniusa — matpuusblii cuHTe3 PHK. Tpancnsauus — 6uocunTes
Oenka. Otambl TpaHcimsuuu. KoawpoBanue amuHOKucCIOT. Pomb pubocom B
OounocunTese Oenka.

Hekinerounsie ¢popMsbl xu3HU — BUpychl. Uctopust otkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KU3HEHHOIO IMKJIa BHUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >KMBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — BozOymurens CIIM/a.



OOpaTHass  TpaHCKpUIIUs, peBepTaza W  uHTerpasza. Ilpodunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konsuos, /. U. iBanosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Metadbonuzm», «MUTOXOHAPUSIY,
«JHepreTudeckuii oOMen», «Xioporacty, «Porocunres», «Ctpoenue JJHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupychr», «bakrepuodarn», «Ctpoenue u xuzHeHHbIM nukia Bupyca CIIM/a,
6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M MUHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mporekatomue B uHTepdaze. Pemnukarmuss — peaxius MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JlurionaHbli M TAlUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBI.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS W  HWHIUBUAYAJIbHOIO  Pa3BUTHUS
OpPraHu3MOB.

Henenue kierku — muto3. Craaun muto3a. IIpouecchl, mpoucxosiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BHOIOrHYeCKUid CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

dopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrionoe U nonoBoe. Bunbl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAJBOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETETAaTUBHOE pa3MHOkKeHUE. VIcKyccTBEeHHOE KIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIO0TO.

Meiio3. Craguu meiio3a. Ilporeccel, nmpoucxonasiipe Ha CTaausx Menosa.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonormdeckuid CMbICT H
3HaYeHUE Meno3a.

['ametorenes — mporiecc 00pa3oBaHHsA TOJNOBBIX KJIETOK Y IKHWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA U SUYHUKUA. OOpa3oBaHME W pa3BUTUE TMOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SAWIEKIETOK U crepMaTo30uaoB. OIuiog0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuThe (OHTOTeHe3). OMOPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). Jtanbl YMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIuYuHOuHOe). BimsHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pa3Butue pacreHmii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTAIUH1 PA3BUTHSL.

JdemoHcTpanum:

Tabmuupl u cxembl: «DOpMbl Pa3MHOMXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXEHUE
pacteHui», «Jlenenne kieTku Oakrtepuil», «CTpOEHUE TOJIOBBIX KJIIETOK»,
«Ctpoenne xpomMocoMb», «Knerounsii nmukim», «Pemnukanus JHK», «Mwurto3»,
«Meito3», «lIpsmoe u HenpsiMoe pa3BuTue», «l'aMmeTroreHes y MIEKONUTAIOIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MUKPOTIpEnapaThl «CrniepMaTo30u1bl
MJICKOTTUTAIOLIETO», «SIHIeKIeTKa MieKonuTarnero», «Kapmoknnes B KieTkax
KOpelIKa JyKa», MarHuTHas MOJeJb-aliuiukanusa «JleneHue KIEeTKu», MOJIEb
JIHK, monens meTtadha3HOM XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

JlabopatopHass pabora Ne 3. «HaOmromeHne MUTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOCHHS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amauu reneTuku. Victopus pa3BUTHS TeHETUKU. Poib uToorun
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIam pPOCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (TUOpUI0IOTUYECKUH,
UTOTEHETUYECKUNA, MOJIEKYJISIpHO-TeHeTUYecKHil). (OCHOBHbIE T'€HETHYECKHE
noHATUA. ['eHeTnueckass CHMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKPEIIMBAHMIA.

3aKOHOMEPHOCTH HACJIEJIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennuenem.
MonorubpuHoe CKpeluBaHue. 3aKOoH €AUHO-00pa3usi TUOPUIO0B TIEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPaCUICIUIEHUS MPHU3HAKOB.
I'unorte3a ynctotel ramer. [loHOE U HEMOJTHOE JOMUHUPOBAHUE.

JluruOpuHoe  CKpeluBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHMS.
AHanmzupyroniee cKpemmBanue. Vcnoiap30BaHne aHATM3UPYIOLIEr0 CKPEIMBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuerieHHoe HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLETUICHHOMY HACJIEIOBAaHUIO T'€HOB. HapylieHne cuerieHusi TeHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYEeCKHUE KapThl.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramernsle W rereporaMeTrHnle opraHusmel. HacnemoBanue
IIPU3HAKOB, CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIIECACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOJIU(PUKALMOHHON N3MEHUYUBOCTU. BapuaimoHHbIN psijJl 1 BapUallMOHHAS KPUBAs.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peaknuu. CBoMCcTBa MOIU(DUKATTMOHHOW H3MEHINBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTh. Melo3 ¥ TOJIOBOM IMpollecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAs U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ MpUunuHbl MyTauuid. MyTareHHbie (paKkTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BresnepHas HacineACTBEHHOCTh U U3MEHUYNUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKU
YeJI0BEeKA: T€HCAIOTHYCCKUM, OU3HEIOBRIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemeHnHoe OTIPECIICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOILBIO
[1I1P-ananu3a. HacnencrBenHnble 3a0o0jieBaHUS YEIOBEKA: T'C€HHBIE OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEApacnoiOKEHHOCThIO, XPOMOCOMHbBIE OOJI€3HHU.
Comatnueckue UM TeHepaTuBHble MyTauuu. CTBOJOBbIe KiIETKU. [IpuHIUIBI
310pOBOr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETHYECKUX
Oone3Heil. Menuko-TeHeTHYecKoe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIMLMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeI0BEKA.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YetBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumpt  u cxeMbl:  «MOHOrMOpHUIHOE€  CKpElIMBaHUE U €ro
LIUTOT€HETUYECKAS] OCHOBa», «3aKOH pACIICIUICHUS M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeniuBaHuey,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Menosy,
«B3aumoneincTBue aiieNbHBIX TE€HOB», «l['€HeTMYeckue KapThl pACTEHUHU,
XKUBOTHBIX U YENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEIOBaHUs,
CLUEIUIEHHOIO C 1noJIoM», «KapuoTumbl 4YenoBeKka W JKUBOTHBIX», «Buubl
U3MEHUYMBOCTHY, «MonudukanronHas W3MEHUHMBOCTH», «HacnmemoBanme pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTalluoHHAss K3MEHUUBOCTHY.

OO6opynoBanue: Mojaenu-anmuiMKanud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MHKporpenapaT «/Ipo3zodpuna» (Hopma, myrauuu
(GOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moceBHOM.

JlaGopaTopHblie 1 NpakTHYecKue padoThl:

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y JPO30(HIIbI HAa TOTOBBIX MUKpPOIpEnapaTaxy.

Jlaboparopnast pabota Ne 6. «M3yuenne MoauPUKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHON KPUBOM.

JlaboparopHast pabora Ne 7. «AHanu3 MyTauui y Apo30(HiIbl HA TOTOBBIX
MUKPOIIPENAPATax).

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJNEKIUU U JOMECTUKALMS.
VYuyenne H. W. BaBunmoBa 0 IeHTpax TMNPOUCXOXKACHHS W MHOTr0o00pas3us
KYJIbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKAEHUA JOMAIIHUX *KUBOTHBIX. CopT,
OpOAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAMBUAYAJIbHBIA OTOOPHI B
CEJIKIMU DPACTEHH M JKMBOTHBIX. OIllEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
cKpelmuBaHue — WHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIMHUU.
I'erepo3uc, wnu rubpuaHas cuina. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otrnanénnas rtulOpuausanus U e€ ycnexu. VCKycCTBeHHBbIM MyTareHes U
NOJIyYEHUE TOJUIUIONAOB. JIOCTHMXKEHUSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kierounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W Atudyeckue  mpoosembl. MO  —  reHerumyecku
MO (ULIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

IToprpersr: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuupl u cxembl: kapta «LleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuii», «[loposbl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacteHuit», «OTaanéunas rudpuauzamnusy», «Padotel akagemuka M. @. liBaHoBay,
«ITonummongus», «OOBEKThI OuOTEeXHONOTUU», «KieTouHble KyJIbTYypbl U
KJIOHUpOBaHue», «KOHCTpynpoBaHUE U MTEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISIKH TUIOJ0B M KOPHEIUION0B AUKUX (POPM U KYIBTYPHBIX
COpPTOB pacTenwmid, repoapuii «CenbCKOX03IUCTBEHHBIE PACTCHUS.



JlabopaTopHble U IpaKkTHYecKne padoThbl:

Okckypcusi «OCHOBHBIE METOABI W JIOCTHIKEHHUS CEJICKIIMU pPacTEeHUH u
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEILHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpATOPHUIO
arpOYHHMBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. JBosIrOMOHHASI OMOJIOTHS.

[IpennochUiIki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPUHU. DBOJIIOIIMOHHAS
Teopus U €€ MecTo B Ouonoruu. BnusiHue >BONMIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBuzerensctBa HBoMOIUU. [laneoHTOIOrMYECKHE: TOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B MaJ€OHTOJOTUYECKOM JIETONMUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo u pazauune GpayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W PA3IUYUs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, aHAJIOTHYHbIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OBomonmonHas Teopust Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHUS
napBUHU3MA. J[BWOKYIIUME CHUIIBI HBONMIOIMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTU PECYPCOB, HEOINPEAETEHHAS] M3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonu (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MukposBomonus. [Tonynsuusa kak eAMHULa BUAA U BOJIIOLUU.

JIBrmxymre cuibl ((hakTOphbl) SBOMIONMUA BHIIOB B Mpupoje. MyTalMOHHBIN
npoiiecc U KOMOMHATUBHAsT M3MEHUMUBOCTH. [lOMynsiiMOHHBIC BOJIHBI U JApPEUd
reHoB. M3oms1us u Murparusi.

EcrectBennsiit oTO0Op — HampaBiswonmi (aktop sBoaonuu. Dopmbl
€CTECTBEHHOT0 0TOOpa.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BoMOLUU. [Ipumepsr
NPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMop¢03bl ¥ UJIMO-aIalITALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpadhuaeckoe, IKOJIOTHIECKOE.

MakposBomoonusi. DPopMbl  ABONIONUU:  (pUIIETUYECKAs,, JAUBEPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHre OT HecHelHAIN3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AfanTUBHAS pauaIiusl.



JdeMoHCcTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromep, A. H. CeBep1ios.

Tabmuiel 1 cxemsl: «Pa3BuTHE OPraHUYECKOTO MUpa Ha 3emiiey, «3apoIbIIIH
NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «DopMbl  OopbObI 32
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEHU»,
«MHoroo0pasue  mopoA  KHUBOTHBIX», «(Tonymsiuuny, «MyTtauuoHHas
U3MEHUUBOCTE», «ApoMopdo3sl», «amoamanrammm», «OOmas aereHeparusy,
«/IBmxymue cunbel sBomoouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnoco0IeHHOCTh OpPraHU3MOB,
«["eorpaduueckoe BunooOpazoBaHuey, « IKOJIOTHIECKOE BUJOOOPA30BAHUE.

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIM4YHbBIMU THUIIAMHU OKPACKH,
HAOOp IJIOOB M CeMsAH, KoyieKuus «lIpumepbl 3alIMTHBIX MPUCIIOCOONEHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAIPAaBJICHUS SBOJIONMHNY», 00BEMHAS MOJIETh
«CTpoeHue roJIOBHOIO MO3ra TO3BOHOYHBIX ).

buoreorpapuueckas kapra wmupa, KojuleKuus «POpMBl COXPAHHOCTH
MCKOMAeMbIX JKMBOTHBIX M pacTeHWi», Moaenb ammuukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapaT «/Ipo3odwmia» (Hopma, myramuu GOpMbI KPBUILEB U
OKpPACKH Tena).

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaboparopHasi pabora Ne 1. «CpaBHeHue BHAOB IO MOp(]oIornyeckomy
KPUTEPHUIO».

Jlabopatopnas pabora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U Pa3BUTHE KM3HHM HA 3emuie.

JloHay4yHbIE TpPEACTaBICHUS O 3apOXKICHUM KU3HU. HayuHble TUnOTE3BI
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 W mMaHcHepMus. XUMUYECKas
ABOMIOIUSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOW 3BONMIOINHA. HavanbHbIe 3Tanbl
ounonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX HBOIIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie mo spaMm u nepuojamMm. Karapxeil. Apxelickas u
npotepo3orickast 3pbl. Ilameosoiickas 3pa W €€ TEepUOIbl: KEeMOPHUUCKHUIM,
OPJAOBUKCKHUM, CLITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYT OJIbHBIU, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUKA, METTOBOM.

KaiiHo3o01ickass »pa W €€ mnepuoAbl: TNAJCOr€HOBBIM, HEOICHOBBIN,
AHTPOITOTE€HOBBIM.



XapakTepucTuka KiIMMaTa W TeoJIOTHYECKUX mpoiieccoB. OCHOBHBIE ATaIlbl
ABOJIIOIMU PACTUTEIBHOIO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0osiBIEHHE, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyecKOro Mupa Kak OTpakeHue »3Boouud. (OCHOBHBIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOLMS YETTOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHui o
MPOUCXOXKIACHUU YelloBeKa. MeToabl H3ydeHHusi aHTpororeHe3a. (CxonctBa u
pa3yinuus 4eIoBeKa U KUBOTHbBIX. CHUCTEMaTHYECKOE MOJ0KEHUE YEJIOBEKA.

JBwxymue  cuibl  (QakTopbl)  aHTPOMNOrEHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmIecCTBeHHBIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILLJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEIOBEKA: aBCTpajgonuTeku, Yenosek
yMenbid, Yenosek npamoxomsumi, YenoBek HeaHAepTanbCKul, YesoBek
pa3ymubIiil. Haxonkum HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBaHMsS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHas  (9KBaTOpuajbHas),  MOHTOJIOHIHAS
(a3maTcko-amepukaHckas).  YepTel ~ MNPUCIOCOOJICHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBUSIM CyLIeCTBOBaHUA. ENMHCTBO yenoBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpersi: ®@. Penn, JI. Ilactep, A. . Onmapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHne CoTHEUYHOM cUCTEMBI», «Pa3BuTHe
OopraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHHUS YEIOBEKAa M YEIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUECKHMX  HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 4eNIOBEKay», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE JII0IN», «HeaoBeuecKue pacoh».

O6GopynoBanue:  Mmymsiku  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTalblla, KPOMAHbOHIIA), CJCNKHU WU
U300pa)KEHUsI KaMEHHBIX OpYAUIl NEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebia), TeoXpOHOJOTrHYecKass TaOnuma, KOJIeKIus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHble U NpaKkTH4ecKne padoThbl:

[IpakTuueckas padora Ne 1. «/3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHHUU U
KUBOTHBIX B KOJUIEKIIHSIX.



DKcKypeusi «IBONIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIM WJIM KpaeBeIUECKUN My3ei).

Tema 3. OpranusMbl M OKpPY:KaOIIAs CPeaa.

DKoJorvs Kak Hayka. 3aaud ¥ pa3Jenbl 3KOJOruH. MeTOobl IKOJIOrMYECKUX
UCCJIEIOBAaHUNA. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPHOPIraHU3MEHHAS.

Okonoruueckue Qaktopel. Kriaccupukamms sxomorudeckux (HaKkTOpPOB:
abuotnyeckue, OWOTHMYECKHME U aAHTPOIOreHHble. JlelcTBUE HKOIOrHYECKUX
($aKkTOpOB Ha OPraHU3MBbI.

AbGuorudeckne (QakTophl: CBET, TEMIIEPATYPA, BIAKHOCTb. POTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKMX  (PaKTOpOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Buner OMOTHYECKUX B3aUMOJICHCTBUMN:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, koomneparus,
MyTyaau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OUMOTHYECKUX B3aUMOAEHCTBUN [IJIsl CYILIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKM nomyiasuuud. OCHOBHBIE I1OKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JdeMoHCcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. @. Pynbe, O. I'ekkensp.

Tabmuupl u cxemsl: kapta «lIpupognsie 30Hb1 3eminy, «Cpeabl OOUTaHMS
opranusMoB», «®Doronepuoauzm», «llonymsamuun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenpku», «llumessie nenm».

JlaGopaTopHble U IpaKkTH4YecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyca.

[Ipaktuueckas padora Ne 2. «[loncyér mioTHOCTH NOMYASUUN Pa3HbIX BUIOB
pacTEHU».

Tema 4. Coo01mecTBa ¥ IKOJIOrH4eCKHE CHCTEMBI.

CoobmiectBO opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBaf,
NPOCTPAHCTBEHHas, Tpoduueckas (muieBasi). Bunabl-momuHantsel. CBs3M B
OHOIIEHO3E.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsitTue 00 »3KocucTeMe H
ouoreoneHoze. @OYHKIIMOHAIbHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOAYLIECHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU HKOCUCTEMBI. [luilieBble 1EeNW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
NUpaMUJibl: TPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. (CBOWMCTBA HKOCHUCTEM:
yCTOMYUBOCTh, CaMOperyJsinus, pazpurue. CyKieccusl.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpONIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (axkTop ycTolunmBOCTH HKOcucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBO U ero ¢yHkiuu. OcobeHHOCTH Ouochepbl Kak
rII00AIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBECME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BelecTB U OMOT€OXUMHUYECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 30HaJIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emin. AHTPONIOTeHHBIE U3MEHEHUs B Onocdepe.
I'moGanpHBIC SKONTOrHYecKue IPOOIEeMEI.

CocyiiecTBoBaHue MIPUAPOBI u YEJI0BEUYECTBA. CoxpaHnenue
O6ropa3zHooOpa3usi Kak OCHOBa yCcToHuMBOCTU Ouocdepbl. OcHOBa pallOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMu M HX HUCHOJb30oBaHUE. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBIL.

JdeMoHCcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1I. Bepuaackuii.

Tabmumpr 1 cxembl: «llumeBbie nenw», «buoeHO3: cOCTaB U CTPYKTypan,
«IIpupogueie cooOmiectBay, «llemu nuTtaHus», «IKOJOrMUECKas MUPaAMUIAY,
«buocdepa u yenopeky, «IKOCUCTEMA ITUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBoiiHOro  neca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCHUCTBHUS Ha Ipupoay», «BaxuHeWmne UCTOYHUKHU
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BOi», «llouBa — BakHEHINasi COCTABISAIONIAS
ouochepor», «Daktopsl Aerpaganuu nousy, «llapaukoBsiil 3¢dexTy», «DakTopsl
paauoOaKTUBHOTO 3arps3HeHuss Ouochepsl», «OOmEas crpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «kKpyroBopor azoTa B Ipupoae».

O6opynoBanue: Mopenb-anmukanus «TunuyHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliecTBay, Kouiekiuu «buoienosy, «Bpeaurenu BakHeHIInX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJIEKIIMM pAcTEHUH U
KUBOTHBIX, MPUHAICKAIINE K PA3HBIM 3KOJIOTMYECKUM TPYIIIaM OJHOrO0 BHIA,



Kpacnas xnura Poccuiickoit ®enepaunu, n300paxKeHUs OXpPaHIEMbIX BHJIOB
pPaCTEHUI U )XUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI 11O
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBarTcsS TpeOOBaHUS K pe3ylbTaram
OCBOGHHUS  OOy4YaIOIIMMHUCS MPOrpaMM  CpelHero odmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONIME: OCO3HAHWE OO0YYalOIIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpENENeHUI0, HaJINdhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTrHuH,
[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOrMYECKOr0  00pa3oBaHMs, HAJIUYHUE OKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH IIEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUA NpeaMeTa «buomorus» mOoCTUraroTCs B
EIMHCTBE YYCOHOW ¥ BOCIHUTATEIBHOW JCSATEIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOINECTBE MpaBWIAMU U HOpMaMU
MOBEJICHHUSI U CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM TMO3UMLUHMM JIMYHOCTH, NaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPyJa U CTapllIeMy IMOKOJECHUIO,
B3aUMHOI'0 YBaXKCHHS, OEpPEKHOr0 OTHOIICHUS K KYyJbTYPHOMY HaCJEAUI0 U
TpaAUIHAsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickoint denepanuu, npupoae u
OKpYXKarUIeH cpele.

JIngHOCTHBIE pE3yNbTaThl OCBOEHUSA yueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS



c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaroIIerocs: Kak akTUBHOT'O U
OTBETCTBEHHOTI' 0 4WJIEHA POCCUIMCKOr0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTHTYLUHOHHBIX IpaB M OOS3aHHOCTEW, YyBa)KCHUE
3aKOHa W IIPaBOIIOPAIKA;

FOTOBHOCTbH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BBIIOJHEHUU
OHMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OMpPENENsITh COOCTBEHHYIO MO3UIMI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUSA JIOAEH ¢ pasHbIMU YOEXKIEHUSMHU, KYJbTYPHBIMU LIEHHOCTSMHU U
COLIMAJIBHBIM ITOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOIO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB TMPH OOCYXKIECHHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOI0 COICPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOMU WJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HAapOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pEN
Pomunoit, ropmoctu 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHNE K IPUPOJHOMY HACIIEIHUIO U ITAMITHUKAM IPUPOABI,
JNOCTHKEHUSIM Poccuu B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTMM, TOHMUMAaHUS 3HA4YC€HHUS OWOJIOTHU B TO3HAHHHM 3aKOHOB
OPHUPO/BI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O O0ILIECTBA;

uaeiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIy)K€HHIO W 3ammure OtedecTsa,
OTBETCTBEHHOCTb 32 €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0O MTOBE/ICHMSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OyayIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTEISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TIPUHATHS LIEHHOCTENM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:



ACTETUYECKOE OTHOILIECHHWE K MHpPY, BKJIIOYAsh ICTETUKY OBITa, HAy4YHOIO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOILICHHUI;

NOHMMaHUE 3MOLMOHAIBHOIO BO3EHCTBHUS KUBOM IPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIyYnsi:

NOHMMAaHWE W pealu3alus 3J0pOBOro M 0Oe30macHoro ooOpaza KU3HU
(3mopoBOo€  mMHUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TpaBWiI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM W OTHbIXa, pEryisipHas Quanyeckas
aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE LEHHOCTH MpPaBWJ HHIUMBUIYAIBHOIO M  KOJJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIbHOCTH TEXHOJOIMYECKOM U COLMAJIbHOU
HANpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TaKyIO JESTEILHOCTD;

UHTEpEC K pa3IMyHbIM cepaM MpOPECCUOHAIBHON AESITENIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymiedl npodeccun U pean30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTH K O0Opa3oBaHMIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKU LEIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJIOTHYECKOM KYyJIbTYphl: MPHUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TMOCTYNKOB M OLEHKHM MX BO3MOXHBIX MOCIEICTBUNA IS
OKPY’KAIOIIEN CPEMBI;

OCO3HAaHHME TJI00aJBHOTO XapakTepa 3KOJIOMUECKUX MpoOjeM U myTed ux
peLIeHMS;

CHOCOOHOCTh HCHOJB30BaTh MPHOOpETAaeMble MPU H3YYEHUH OHOJIOTHH
3HaHUST M YMEHHUSI TIpU pEHIeHUH TpoOJeM, CBS3aHHBIX C palUOHAJIbHBIM
IPUPOIOIONIb30BaHUEM  (COOJIIOICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, Orochepsl);



AKTMBHOE HENpPHITHE JEHCTBUN, TPHUHOCSAIIUX BpeI  OKpYyKaromeh
NPUPOTHON Cpele, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHSITHBIE 3KOJIOTHYECKUE
MOCIIC/ICTBUSA MPEANPUHUMAEMBIX JICHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYUE PA3BUTOTO SKOJIOTHUECKOTO MBIIIICHHUS, YKOJIOTHIECKON KYIbTYpPHI,
OTIBITa JeATENBHOCTH IKOJIOTHYECKOM HaIPABJICHHOCTH, YMEHUS
PYKOBOJACTBOBAThCS MMM B TO3HABATENbHON, KOMMYHHKATHBHOW W COIMAJIbHON
MPAKTUKE, TOTOBHOCTH K YYACTHIO B TIPAKTUYECKOM JEATEITHHOCTH IKOJIOTHIECKOM
HATPaBJIICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIbCKOH KYJIbTYPBl KaK CpEICTBa
B3aMMOJICUCTBHS MEXKTY JIFOJbMH U TIO3HAHUS MUDPA,

NOHWMaHUe crnenu@uKku OWONTOTUM KaK HayKd, OCO3HAHUS €€ poiu B
(GbOopMHUPOBAHWUY PANMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IIEJTOCTHOTO
NIPE/ICTABIICHUS 00 OKPY)KAIOIIEM MHpE KaK O €AWHCTBE MPHUPOJBI, YETOBEKAa U
oOIecTBa, B TMO3HAHMM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHHH MpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU JJII COBPEMEHHOW ITMBUJIN3AIINH:
oOecIiedyeHusT HOBOT'O YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/JaHHE TEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peIIaTh peCcypcHbIe MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/a U3 TI00aJbHBIX YKOJIOTHYECKUX MPOOIeM U
oOecrieyeHusT  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAITBHOMY
UCTIONB30BAaHUIO TPHUPOIHBIX PECYpPcOB W (OPMUPOBAHHMIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TIOJYUYCHHHM OWOJOTHYECKUX 3HAHMA B IEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH, Kak
COCTaBHOM 4acTH (hYYHKIIMOHAJIHLHOW T'PaMOTHOCTH OO0ydJaromuxcs, GopMupyeMoi
P U3y4YE€HUU OMOJIOTHH,

MOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONb30BaTh TMONy4aeMble 3HAHUSA [UJIs aHajdu3a u
OOBSICHEHHMSI SIBIICHUI OKPY)KAIOIIETO MUpPa M MPOUCXOMSIINUX B HEM W3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAaHHBIC 3aKIIOUECHHUS HAa OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIIUXCS JAaHHBIX C IEJTbI0 TIOTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIEHO HCIIONB30BaTh OWONOTMYECKUE 3HAHUS JUIS
peleHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

OCO3HAHHME IIEHHOCTH HAYYHOM IeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IPOSKTHYIO M HCCIIEA0BATEIbCKYIO ACSITEIBHOCTh NHIUBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM 1O OMOJIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMmeTHble pe3yabTaTbl OCBOCHMs yueOHOro mpeamera «buomorusy»
BKIJIIOYAIOT: 3HAuYMMble JJs1 (OPMUPOBAHUS MHUPOBO33PEHHS O0ydarouXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYYHbIE MOHSITHUS, OTpaKarollnue
LEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHeUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTEMA, Hay4yHbI (paKT, MPUHLMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
uccieloBaHue,  HAONIOJeHHe,  HM3MEpPEHHE, HKCIEPUMEHT U JPYrux),
yHUBEpCAJIbHbIE Yy4eOHble JeWcTBUs (TI03HABaTelIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEIE), o0ecIeYnBaroIIne dbopmupoBaHue GyHKIIMOHATHHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYyYalIIHUXCs, CIOCOOHOCTh
o0yJaronuxcs UCTIOH30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUSA U  YHUBEpPCAIbHbIE yueOHbIE JEUCTBUS B
NIO3HABATEIBHOM U COLIMATIBbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOTpaMMbl CpPEIHEro OOIIero
00pa30BaHus JIOJKHBI OTPaXKaTh:

OBaanenne YHUBEPCAJIbLHBIMU yueOHbIMU NMO3HABATEIbLHBIMU
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiCTBUS:

CaMOCTOSATENTLHO  (OPMYJIMpPOBAaTh W aAKTyaJlIM3UpoOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHaynn3a, CUHTE3a, CpaBHEHMsI, Ki1acCupUKaIiu, 0000IIEHUs), pACKPBIBATh CMBICII
OMOJOTUYECKUX TMOHATUM (BBIAETSATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHSTUSIMH);

OMpENEeNsATh 1LeNU JAeATEIbHOCTH, 3aJaBasi MHapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTH PE3YJIBTAThI AESITENBHOCTH C TOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MTOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKJIIOUCHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa IS MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEYMH  Pa3HOrO0  poOJAa,  BBISIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabatrbiBaTh IUIAH pElICHUsS MPOOJeMbl ¢ YYETOM aHajau3a HMMEIOIIUXCS
MaTepHAJIBHBIX U HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUMN NEATEIBHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSAX  pEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE TeHCTBHUA:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM JESITENbHOCTH,
HaBbIKAMU  pa3pelieHuss npodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIEHUs MPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMSI, €ro HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4e€OHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX U COLMATbHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISBIATE IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajaady,
BBIIBUT'aTh TUIIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHHMs 3aJadyd  Pe3yJIbTaTHhI,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpEeHOca CPEeACTB M CHOCO00B
JeMCTBUSI B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IMO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOJABl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJIbTEPHATUBHBIE PEILLICHUS.

3) pabora ¢ uHpopMauueii:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHMKAX MHPOpMAIMH (TEKCTE Yy4EOHOTO
nocobus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHETE), aHaIU3UPOBATh



UH(POPMAIUIO Pa3TUYHBIX BUAOB U (POPM MpeCTaBICHHS, KPUTHUECKH OLICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTh PA3JIMYHBIE METOJbI MPU TOUCKE U
orbope Omonornyeckoil nHGOpMaAILUU, HEOOXOIUMOM I BBIMOIHEHUS Y4E€OHBIX
3ajay;

IpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3TUIHBIX
MIOWCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMYy  TMpEACTaBICHUS
Ouosornueckor nHGpopmaruu (CXeMbl, TpapuKH, TUarpaMmMbl, TaOJUIbI, PUCYHKHU
1 Ipyroe);

UCTIONBh30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpU paboTe ¢
Ouojornyeckod HHpoOpMalMe: MNPUMEHATh XHMHUYEcKHe, (usnyeckue W
MaTEeMaTUYECKHUE 3HAKW U CUMBOJIBI, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCTOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpENCTBa
HarJIsAHOCTH,

BJaJIeTh ~ HABBIKAMU  PACMO3HABAaHWS W 3alUThl  HWH(OpMAIWH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1) oO1eHme:

OCYIIIECTBISATH KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO yIaCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3aJaBaThb
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/la4¥, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIUN JIPYTUX yYACTHUKOB
Janora Win JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHWS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIUKTBI U BECTH MTEPETOBOPHI;

BJAJCTh PA3JIMYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJECHUCTBUS, MOHUMATD
HaMEpEeHUs IPYrux JItoJIed, MPOSBIATh YBAXKUTEIbHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyITUpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BATh MPEUMYIIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMPAaTh TEMAaTUKy M METOJbI COBMECTHBIX JEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJ10TO YJieHa KOJUIEKTHBA;



NpUHAMATh 1[I€TM  COBMECTHOM  JIEATENIbHOCTH, OpTaHW30BbIBATH M
KOOPJAMHUPOBATh NEHCTBUS TO €€ JOCTH)KCHHIO: COCTABJIATH IJIaH JCHCTBUH,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3ybTaThl
COBMECTHOW padOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO yYaCTHHUKAa KOMaHABI B
OOIIHiA pe3ybTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npenjaraTh HOBBIE TPOEKTHI, OICHUBATh WJEW C TIO3WIUA HOBU3HHI,
OpPUTMHAJIBHOCTHU, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEAEHHE B Pa3IHMYHBIX
CUTYAIUSIX, IPOSBISITH TBOPUECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.

OByiajieHre YHUBEPCAJbHBIMH PETyJISITUBHBIMH I€CTBUSIMU:

1) camoopraHu3anms:

UCTIOIBh30BaTh OMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MPOOJIEM H HX
pElIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BHIOWpAaTh HAa OCHOBE OWOJOTWYECKUX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBUSAX W TMOCTYIKAaX MO OTHOIICHHIO K >KMBOU MPHUPOJE,
CBOEMY 37I0POBBIO U 37J0POBBIO OKPY’KAIOIINX;

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIIATH
npo0JIeMbl, CTaBUTh M (HOPMYTUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHON
JESTENHHOCTH 1 KU3HCHHBIX CUTYAITUAX;

CaMOCTOSITENTFHO ~ COCTAaBJIATh IUIAH PEMICHUS MPOOJeMBl C  y4€ToM
UMEIOIINXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEAOYTCHU;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacimupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMUHBIX MPEMTOUTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pasHBIX O0JIACTSAX 3HAHWMA, TOCTOSHHO TIOBBHINIATH CBOW 0Opa3oBaTENbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B JCSITCIHHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEJIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pPE3ylbTaTOB U
OCHOBaHUi, UCTOIB30BaTh MPHUEMBI PEIICKCHH AJIsi OLEHKH CUTYyalllH, BBIOOpa
BEPHOT'O PEIICHUS;

YMETh OIICHUBATh PHUCKHM W CBOCBPEMEHHO MPUHUMATH PEHICHUS TO HX
CHIDKEHHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX NpPU AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHATHE ceds U APYTHX:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYIrUX NPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3ULUU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHsle pe3ynbrarbl ocBoeHMs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ajs yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUI MO OCBOCHUIO, HHTEPIIPETAIIMN U
npeoOpa3oBaHUIO 3HAHHM, BUIBI JACSITENBHOCTU IO MOJYYCHHUIO HOBOT'O 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX YYEOHBIX CHUTYallUdX, a TAaKXKE B peajbHBIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpenmeTHble pe3ysbTaThl OCBOECHHs yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl E€CTECTBEHHbIX HayK, B (OpMHpPOBaHHM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPa M HAy4YHOI'O MHMPOBO33PEHHs, O BKIAJE POCCUMCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PpaCKpBIBaTh COJIepKaHue OUOIOTHYECKUX TEPMUHOB U TOHSATHUM:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeOocTa3 (caMoperyssiius), ypOBHEBas OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCTIPOU3BE/ICHHE (PENPOYKIINS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJIsIpHOM Ouonorun), 3akoHbsl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydeHnus (0 IieHTpax MHOTooOpasus u
MPOUCXOXKAEHUS KyIbTypHBIX pacTeHuid H. V. BaBuioBa), onpenenst rpaHULbl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHE BJIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
OIMCAHUE XKUBBIX CUCTEM, IIPOLIECCOB U SBICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIABIDKEHHWE  THIIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pE3yNbTaTOB, WCIOJB30BAHHBIX HAYYHBIX TMOHSITHH, TEOpPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

yYMEHHUE BBIJCNSATH CYIIECTBEHHBIC MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKIECTOYHBIX W MHOTOKIJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOIECCOB: OOMEHA BEIIECTB W MPEBpAIlCHHs dHEPTUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOMIOTBOPEHUS, PA3MHOXKECHUS, WHIUBUIYAILHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSATh TOJTyYEHHBbIE 3HAHWS JUISI OOBSICHEHUS OMOIOTHYCCKUX
IPOLIECCOB M SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C LeJplo oOecrieueHuss O0e30IacHOCTH CBOErO 3/J0pPOBbS U 370POBbS
OKPY>KaIOIIUX JIOICH, COOMI0IEHUSI HOPM TPaMOTHOT'O TIOBEJCHUS B OKPY>KaIOIIei
NPUPOTHON Cpeae, MOHMMAaHHE HEOOXOTUMOCTH WCIONb30BAHUS JTOCTHKEHHH
COBPEMEHHOM ounonoruu u OMOTEXHOJOTUHA i1 PalMOHAIBHOTO
IPUPO/IOTIOIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTapHbIE TEHETHYECKHe 3aJadyd Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHWE, CIEIUICHHOE HACJIEeOBaHNE, COCTaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKpPEUTMBAHUS I TPECKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOIHATh JIA0OPATOPHBIE U MpPAaKTUYECKHUE paldoThl, COOMIOAATH
npaBujia Mpu padboTte ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KpPUTHUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHHKOB (CpPEeICTBa MAacCOBOW MHGOpPMAIIUHU, HAYTHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000m1as OMOJIOrHYecKyt0 MH(GOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpeamerHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus» ¢ 11
Kj1acce JOKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJOTHHU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHUU COBPEMEHHOM €CTeCTBEHHO-
HAyYHOW KApTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAITBHOU
TPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHUE PaCKpbIBaTh COJEpKaHHEe OMOJOTMYECKHX TEPMHHOB W TOHSITHIA:
BUJI, TIOMYJISINSA, TeHOGOHI, DBOJIONHNS, ABMKYIIUE CHIBI ((PaKTOpPHI) IBONIOIHH,
IPUCIIOCOOJIEHHOCTh OPTraHMW3MOB, BH000pa30BaHUE, IKOIOTUYECKUE (HAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENu MUTaHus,
AKOJIOTHYECKas Mupamuaa, OuoreoeHos, ouocdepa;

yMEHHE WH3/IaraTh OHOJIOrMYEecKHe Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsiieBoro cxonacrtsa K. M. bospa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CeseprioBa, yuenuss o 6uochepe B. M. Bepnanckoro),
OMPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yYMEHHE BIIAJIETh METOJJaMH HAYYHOTO MMO3HAHMS B OMOJIOTHH: HAOIIOICHHE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pE3yNbTaTOB, MCIIOJIb30BAHHBIX HAyYHBIX MOHITHH, TEOPUM M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYyJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOlleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUSI, MPUCTIOCOOTIEHHOCTH
OpPraHMU3MOB, JI€HCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEUIECTB M IOTOKAa JHEPrUU B HKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHHH B
AKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJTYYEHHBbIE 3HAHUS IS OOBSCHEHUs OMONOTMYECKUX
IIPOLECCOB U SIBIICHUM, JUISl NMIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C LEIpl0 oOecnedeHus: Oe30MacHOCTH CBOErO 3[0pOBbS M 30pPOBBS
OKpPYXAaIOIUX JI0JeH, COOI0/IEHNsT HOPM IPaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, NMOHUMAaHUE HEOOXOIWMOCTH HCIOIb30BAHUS JIOCTHXKECHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJIBHOI O IPUPOI0II0Ib30BAHNS;

YMEHHUE peliaTh 3JE€MEHTapHble OMOJIOTMYECKUE 3a/1aud, COCTABISATH CXEMBbI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMax (LIeTH MUTAHMUS ),

YMEHHUE BBINONHATH JIA0OPATOPHBIE M TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBujia mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHUYECKH OIIEHMBAaTh M HUHTEPHPETUPOBATH HH(POPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOM MH(OpPMAIIMU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpUBaTh  TIJOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIMIO;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
0000m1asi OMOIOrNYecKy0 MH(POpPMAIHIO U3 HECKOJIbKHUX HCTOYHHUKOB, TPAMOTHO
UCTIOIh30BaTh MOHATUHHBINA anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnyeckue (upp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 b 2 .
HONOTHA Kax Hayxa 05 https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
2 XK 1 1
MBHIC CHCTEMBL I HX Opramusatit https://m.edsoo.ru/7f41¢c292
. but6mmoreka [IOK
X 1
3 MMHUYECKHUI COCTAaB M CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7fA1c292
bubnaunorexa LIOK
4 XK 6
VSHEACHTCIBHOCTE TICTRH https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHHE 1 MTHAMBUAYaTbHOE Pa3BUTHE 5 1 1 bubmoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTb M KBMEHUMBOCTh 8 15 bubmuotexa [JOK
OpraHu3MOoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 1 bubmunorexa LIOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 P 1
CSEPBHOE PPEMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 4



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HanmMeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/mt P Konrpoabubie | IlpakTuyeckue (mudpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
bu6nmmoreka [IOK
1 1
IROIIOIHOHAAS bronorna o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nmorexa [IOK
3 (0] 5 1
PratisMBl 1 ORpyarotas cpeia https://m.edsoo.ru/7f41cc74
4 Co00111ecTBa U DKOIOTHYECKUE CUCTEMBI 9 ngj;ﬁf;i?gﬁ £41cc74
bubmuorexa [IOK
5 P 2
SSEPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acos DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A dp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJibHbIE
padoTsI padoThI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeToabl TO3HAHUS )KUBOW TTPUPOJIBI.
[IpaxTrueckas pabora Ne 1
2 «Mcnonp3oBaHne pa3IMIHBIX 1 0.5 bubmmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue CUCTEMBI, TPOIIECCHI 1 1 bubmuorexa [IOK
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYeCKui cocTaB KiieTku. Boga u 1 bubmuorexa [JOK
MMHEPAIbHBIE COJIU https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SITH. L-OCTAB M CTPOCHHE DEMKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTUYECKHE
karanu3aropsl. JlabopartopHas
6 pabota Ne 1 «3y4yeHue 1 05 bubnnoreka [IOK
KaTaJUTUYECKON aKTUBHOCTU ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WM KaTajiasbl)»
7 Vraesonasl. JIunuael 1 bu6nuorexa LIOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso0.ru/863e6870

but6mmoreka [JOK
8 Hyxentiosbie KiCIOTSL. AT https://m.eds00.ru/863e6d5c
9 Hcropust u MeTObI U3y4ECHUS bubnuorexa [IOK
kietku. Knerounas reopus https://m.edso0.ru/863e6e88
10 KreTtka kak nenoctHas xKuBast
cucTema
CTpoeHune dyKapuoTHUYECKOM KIICTKH.
JIaGopatopnas pabota Ne 2
«M3yueHne CTpoeHUs KIETOK bubnnorexa [IOK
11 PaCTCHHIA, )KHBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAaHUE»
bu6nmoreka [IOK
12 OOMeH BelecTB WM MeTaboIu3M https://m.edsoo.ru/863766¢
bu6mmoreka [IOK
13 Porocumes. Xemociires https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 dmepreriieckiit oomen https://m.edso0.ru/863e7aae
JKuzHeHHbIl MK KIETKU. [lenenue
kieTku. Muto3. Jlaboparopnas Bu6miorexa LIOK
15 pabora Ne 3 «Habmronenne Muro3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpEeIKa JyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 buocunres Oenka. Peakmusa bu6nunorexa LIOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancisauus — 6uocuHTe3 Oenka bub6mmorexa LIOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

HexneTtounsie hopMbl KU3HH —

bubnunorexa LIOK

18
BHUPYCBI https://m.eds00.ru/863e7540
bubmuorexa [IOK
19 DOopMBI pa3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
butmmoreka [JOK
2 Meii
0 eHos https://m.edso00.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHUE.
21 JlaboparopHas pabota Ne 4 05 bubnmoreka [JOK
«M3yueHne cTpoeHUs MOJOBBIX ' https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIperapaTax»
29 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edso00.ru/863e8436
23 I'enetnka — Hayka o bubmmorexa LIOK
HACJIEICTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACTIEIOBaAHUS
24 MPU3HAKOB. MOHOTHOpHTHOE bubmorexa OK
P ' pu https://m.edso0.ru/863e8878
CKpEIIMBAHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 §e3aBI/II():I/Ii[/IOFO HEE:JII: OBaHUs bubamorera LIOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CreruieHHOE HacJIeI0BaHUE
26 npu3HaKkoB. JlabopatopHas pabota 05 bubnnorexa [IOK

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPUIHOTO U TUTHOPUIHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIIMBAHUA Y IPO30(UITBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

97 I'eneruka nosia. Hacnenoranue 1 bubmuorexa [IOK
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MEHYUBOCTH. JIabopaTtopHas
pabora Ne 6. U3yuenue bubnmorexa [IOK

28 . 1 0.5
MOIU(PHUKAITMOHHON H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO psifa U
BApUAITMOHHON KPUBOM»

Hacnencrsennas n3MeHYUBOCTE.

29 JlaboparopHuas pabota Ne 7. 1 05 bubnnorexa [IOK
«AHaIN3 MyTaui y 1po30¢puiibl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIpEmnapaTax»

but6mmoreka [IOK

30 Peneriica enosexa 1 https://m.eds00.ru/863e8d78
PesepBHelil ypok. O600IICHHE 110

31 TeMe «HacnencTBEHHOCTE U 1
W3MEHUYUBOCTh OPTaHU3MOB

bu6mmoreka [IOK

32 Cenekuns kax HayKa 1 Ipouece 1 https://m.eds00.ru/863e9214

33 MeTobl U JOCTUXKEHUS CEJICKITNU 1 bu6mmoreka [IOK
pPaCTEHHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHoorus Kak oTpacib 1 bubnmnoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
Ng Tema ypoka Konrpoabubie | IIpakTuyeckue Aara tudponble
n/n Bcero HU3y4YeHHUsi | 00pa3oBaTeJbHbIC
padoTbI padoTbI
pecypchbl
1 DBOJIONHS U METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTus NpeacTaBiIcHUN 1 bubnmorexa [IOK
00 DBOIIOLNH https://m.eds00.ru/863e9570
bu6nuorexa LIOK
3 MitkposBoors L https://m.edso0.ru/863e9cle
[Momymsiiust Kak JIeMeHTapHast
€IMHUIIA BUJA W YBOJIOIUH.
4 HI;60pI;TopHI;H pabota J]\T'g 1 1 0.5 bubamorera LOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OTIOTHIECKOMY KPUTEPHIO»
5 JBroky1ue cuiibl (3JIeMEHTapHBIE 1 bubnnorexa [JOK
(axTOpHI) FIBOIIOIIUH https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EcrtecTBennbIit 0TOOp M €10 GOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJI000pa3oBanue. JlabopaTopHas 1 05 bubmuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHTEIIEHOTO XapaKTepa
8 Hamnpasnenus u nytu 1 bubnmnoreka [JOK



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

JKA3HU Ha 3eMIIe)

MaKpO3BOJOLIMHI https://m.edso00.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNN
10 HcTopust xu3HN HAa 3eMIie U METOIBI
e€ u3ydeHust
11 ['unoTre3sl MPOUCXOKACHUS KU3HU bubnmoreka [JOK
Ha 3emJiie https://m.edso0.ru/863ea5a6
12 Pa3zButue xu3nu Ha 3emiie 1o 3pam u bu6muoteka [IOK
nepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOJIOIIH
PACTUTENBHOTO U dKUBOTHOTO MHpA.
13 [paktuyeckas padota Ne 1 05 bub6nmorexa [IOK
«3ydyeHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHH U KUBOTHBIX B
KOJUICKIIHSAX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OPraHu4ecKoro Mupa https://m.edsoo.ru/863ea48e
bubnuorexa [IOK
15 DBOJIOIUS YeTIOBeKa (aHTPOTIOTeHE3) httos://m.edso0.ru/863eac2c
16 JBxymue cuitbl (paxTophl) bubnnoreka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNU
YeJioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHBIE bubnmnoreka [JOK
aJjanTalyy 4eJI0BeKa https://m.edso0.ru/863eaea2
PesepBHelil ypok. O600IICHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE



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

20

OKonorus Kak HayKa

Cpenpl 0OUTaHUS ¥ SKOJIOTHICCKHE

bubnuorexa [IOK

21
baxTopsl https://m.edsoo.ru/863eafec
Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorudueckne 0COOCHHOCTH
. bubmuoreka [IOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YSPEHKOB KOJIEyCa»
bu6mmoreka [IOK
23 buoTtnueckue daxto
HOTHHCCKHE (aKTOpI https://m.edso00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nonyssiun. [Ipaktudeckas pabora
24 Ne 2 «[Topcuér IoTHOCTH 0.5
TIOITYJISIIMNA Pa3HBIX BUIOB
pacTteHuin»
25 CooOriecTBa OpraHu3MoB — bubnuorexa [IOK
OHUOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHIECCKHE CHCTEMBI bubmuorexa [IOK
(3x0cHCcTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENINU YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaMUbI bubamorexa [JOK
. PEVIVIEE https:/m.eds00.ru/863eb5fa
CaoiictBa s3xocuctem. Cykieccust
28 [IpupoaHbIe 5KOCUCTEMBI
29 AHTpPONIOTr€HHBIE IKOCUCTEMBI
30 buocdepa — riobanpHas bubnmoreka [JOK

JKOCHUCTEMA 3eMIIU

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



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

31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 1 bubnmoreka [JOK
o6unochepsl https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Orochepe 3emn 1

33 CocymiecTBoBaHUE TPUPOBI U 1 bubmuoreka [IOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PeseprubIil ypok. O6001IEHIE TEMBI

34 «Coo0m1ecTBa 1 9KOJIOTUIECKHE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPO'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

METOINYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






