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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpaMMmbl MO OWOIOTUH TEOPETHUYECKYI0 OCHOBY IS
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBWwIM: KOHUeNTyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JIeH, COAEepXaHHUs, pe3yldbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MTOJIOKEHUS 00 OOIIMX IENIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takke TOJOXKEHUS O
cnenuduke OMoIOruu, e€ 3HaYCHUU B MO3HAHUM KUBOW MPHUPOJBI U 0OecTed eHUN
CYIIECTBOBAHHS YeIOBEUECKOro oOrnecTBa. CoryiacHO Ha3BaHHBIM TOJOXKCHHSIM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
cTpaTrernu OOy4YeHHs, BOCIHTAHUA W Pa3BUTHS OOYYaIOIIUXCS CPEICTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYyeMYIO TIOCIEI0BATEIbHOCTh U3YUCHHsI yUeOHOr0 MaTrepualia ¢ yuyéToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIbHOIO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM ¥ TPEIMETHBIM pPe3yJIbTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
JeSITeNbHOCTH/YI€OHBIX JEHCTBUI 00ydYalomuXcsi TO OCBOCHHIO COJIEPKaHUs
OMOJIOrMYeCcKOro 0Opa3oBaHuUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B M3YyUYCHUU OHONOTWH, Onaromaps 4emy B HeEl
NPOCMAaTPUBAETCA HANpPaBICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALINI JINYHOCTH, SKOJIOTHUECKOT0 MBIIIICHUS, IPEICTABICHUI O 310pOBOM
o0pasze KU3HM U OEpexKHBIM OTHOIICHUEM K OKpYKalolllel NpUpOJHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIIEeOMOIOTMUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe MO OWOIOTHH YAENEeHO BHUMAHHE HCIIOJIb30BAHUIO
MOJTYyYEHHBIX 3HAHUN B MTOBCEHEBHOM KU3HU ISl PEIICHUs MPUKIIAAHBIX 3a71a4, B
TOM YHCIe: MPO(UIAKTUKU HACIEJCTBEHHBIX 3a00JI€BaHMUI YEIOBEKa, MEIUKO-
Te€HETUYECKOTrO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
11eJIeCO00pa3HOro TOBENEHUSI B OKpYXKaWIIed NPUPOJHOW Ccpene, aHamu3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATENHHOCTH YEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHHE BHUMaHMS K MIPUKJIAJHOW HANPaBICHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JJI pEelIeHrs OJHOM M3 aKTyaJbHBIX 3aj7[a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas Tpeanosnaraer (QopmMupoBaHue y 00y4aromuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieuuBaeT (GopMUpOBaHHE y OOYYAIOMIMXCS MPEACTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT W 0000ImaeT 3HAHUS O XUBOW IpHpoje, e
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCJIOBUSL  JUJIs: TIO3HAHMS  3aKOHOB  JKMBOW  MpUPOABI, (OpMHUPOBAHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, ICHHOCTHOT'O OTHOIIEHUSI K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HUH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPE/ICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE TOJIOXKEHUS O MpEJHA3HAYEHUU Y4YEOHOro MpeaMera
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHUIO €ro COAEpKaHUsA, MPEICTABIEHHOTO B MpOrpaMme IO
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3ULUA KYIbTYpPOCOOOPA3HOro MOAXOAAa, B COOTBETCTBUHU C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesTenbHOCTH. Ocoboe MEeCTO B ATON cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
IIPEACTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJCpX)aHUS Y4eOHOro maTepuaia B MporpaMme IO
OMOJIOTUM OCYIIECTBICHO ¢ YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu u
ABONIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICJIEHBI CIEAYIOLINUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«OBOJIOLHUSA KUBOU MPUPOBI», «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTU».

Llens m3yuenus yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIMOHAIBHOU
OpraHu3allid >KUBBIX CHUCTEM pAa3HOrO paHra M NOPUOOPETEHHE YMEHHIt
UCMOJIb30BaTh ATH 3HAHMS Il TPAMOTHBIX JCHCTBUII B OTHOIIEHHWH OOBEKTOB
KUBOW MPHUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJIOrMYECKUX TEOpHsIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBUjIaX, CIyXKallluX OCHOBOU
Uisl OpMUPOBAHUSI TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJjaX HAay4yHOro MO3HaHUsS, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KMBBIX
CUCTEM Pa3HOT'0 YPOBHS OpPTaHMU3AlMM, BBIIAIOLIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

(opMHpoOBaHUE y OOYYaIOIIHUXCS IO3HABATENbHBIX, HWHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MpOLECCE aHaIu3a JaHHBIX O IYTAX pPa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M TMOAXOAOB K H3YYECHUIO JKUBBIX CHUCTEM
Pa3HOI0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa >KMBOW NPUPOJABI HAa OCHOBAaHMM 3HAHMA U OIBITA, MOJIYYEHHBIX IPHU
U3Y4YEHUU OUOJIOTUY;

dopMupoBaHUE Yy O0OYyYalOIMXCSd YMEHHMA WILTIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HaHUM B NPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA, PAa3BUTUH
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IO3HAHHS YEJIOBEKOM YKHBOM
IPUPO/Ibl, HEOOXOAUMOCTH OEPEKHOI0 OTHOILICHUS K HEH, COOIOICHUSI STUYECKUX
HOPM IpU IPOBEACHUH OMOJIOTHYECKUX HUCCIIEI0OBaHU;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE NPUOOPETEHHBIX 3HAHUN U YMEHUM B TOBCEAHEBHOM XKU3HU 1JIs
OLIEHKH TIOCJIEICTBUI CBOEH 1€ATEIHHOCTH IO OTHOLIEHUIO K OKpY’Karollel cpene,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKT
3a0oseBaHuM.

B cucreme cpenHero oOuiero obpasoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISI€TCSI O0s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISLIUM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYUHbBIE TPEAMETHI».



Jlnst uzyuenust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHEr0 0011ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonorun B (HOPMUPOBAHMHM COBPEMEHHOW HAyYHOW KAPTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

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

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30oBaHME pa3IUYHBIX METOAOB IpHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIN, KJIECTOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MNOMYISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0oIeHOTHYECKHIT), OnOoChEepHBIN.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumunuecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XHMMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelIeCTB B KkieTke. llomnepkanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMennmbie 1 3aMEHUMbIE AMUHOKUCIIOTH. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



®depmeHThl — Ouosiormdyeckue karamuzatopbl. CrTpoeHue ¢depMeHTa:
aKTUBHBIA IEeHTp, cyOcTpaTtHas crneuuduunocts. KodepmenTsl. BuramuHbl.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
1esTo03a). buonorundeckue GyHKIUU YTII€BOOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIMH.

[utonorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Knerka kak 1menoctHas >kuBasg cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcCOOEHHOCTH
CTpOEHHUsI MpoKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, IEHTPUOIU, PECHHUUKH,
KryTUKU. OYHKIIMU OPraHOU 0B KJIETKU. BKiItoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuier u cxemsl: «llepuoanyueckass TabnauIa XUMHUYECKUX DIIEMEHTOB,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOJIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «M3yyeHue KaTadUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIICaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BeriecTB: aBTOTpOo(dHBINA U TerepoTpodubiil. Poib ¢pepmeHToB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢oTocuHTe3a. Peaknuu
dorocunTeza. IpdexkTuBHOCTH (poTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIS KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHUHTE3Upyolue OakTepuu. 3HaUeHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTuuecknii oOMeH B KjeTke. PaciierieHue BelecTB, BBIACICHHE U
AKKyMYyJINPOBAHUE DJHEPruM B KIETKE. JTambl SHEPreTUYEecKoro oOMeHa.
I'muxonus. bpokenne u ero Buabl. KHUCIOpOIHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPIeTHYECKOro OOMEHa.

Peaknun wmaTpuuHoro cuHre3a. l'eHermueckas wuHpopmamms u JIHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYychl. cTopus oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIT/a.



OOpaTHas  TpaHCKpHIILIUS, peBepTaza W  uHTerpasza.  IIpodwunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«IHepreTudeckuii oomeny, «Ximopomiacty, «Porocuntesn, «Ctpoenue JIHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK wm Tpanckpurmms»,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpraHU3MOB.

[enenne xierkn — murto3. Craguu mutosa. [Ipoueccel, mpoucxoasmuye Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHNe, BET€TaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii cCMbICI |
3Ha4YeHUE Meno3a.

'ametorenes — mpoliecc 0Opa3oBaHUsA TIOJNOBBIX KJIETOK Y IKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHMS SUIEKJIETOK U crepMaTo30uaoB. OIUiog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, racTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTAMOPUOHAILHOTO PAa3BUTHUSA: TPSMOE, HEmpsMoe (JIMYMHOYHOE). BrusiHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pazButue pacteHuii. OHTOreHe3 IIBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J[BoitHOE
OIUIOAOTBOPEHHUE Yy I1IBETKOBBIX pAacTeHUN», «BereratTuBHOE pPa3sMHOKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpsmoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MJIEKONUTAUINUX U
yenoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOTIUTAIOLIETOY, «SHeKneTka mMieKkonuTarmero», «KapruoknuHes B KIETKax
KOpellKa JyKa», MarHUTHas MoOJAEIb-aliuiuKanusa «JlemeHue KIeTKu», MOJeNb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

Jlabopatopnass pabora Ne 3. «HaGmromeHue muTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnass pabora Ne 4. «/3yueHune CTpOEHHsI TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMmer u 3amaum reHeTuku. VIcTopus pa3BUTHA T€HETUKU. Posib muTomoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. METOAbl TEeHETUKU (TUOPUIOIOTHUYECKUA,
IIUTOICHETUYECKUIM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE T'€HETHUECKHE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpEIIuBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpugHoe CKpeluBaHue. 3aKOH €AUHO-00pa3usi THUOPUAOB TMEPBOTO
nokojeHusi. IIpaBuino AOMUHHUpOBaHWA. 3aKOH PACIICIUICHUS MPU3HAKOB.
['unore3a ynuctotsl ramer. [1oaHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanu3upymoliee ckpemuBanue. Fcrnoap30BaHne aHATU3UPYIOIIETO CKPEIUBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLETUICHHOMY HAaCJIEIOBAaHUIO I'eHOB. HapyIiieHne CuersieHusi reHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BBl ”3MEHYNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHASL.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOJIU(PUKAIMOHHON U3MEHUMBOCTU. BapualioHHbIN psii M BapuallMOHHAs KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolicTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kiaccudukaiys MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHbIE. HacToTa U MpUYUHbI MyTaluil. MyTtareHHbie (haKkTopBhl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJIOBEKA: IreHealOrnueCcKri, OJIM3HEI[OBRIN, [IUTOTCHETHUCCKNH, OMOXUMHUYECKH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[II1P-amamm3a. HacneacTtBennele 3a0o0jicBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOM MpPEeapacnoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYEHHE MEIULMHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETUYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
IUTOr€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOrE€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «J/lurubpumHoe  CKpenmBaHuey,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YENIOBEKa», «l'€HeTuka moyia», «3aKOHOMEPHOCTH HAaCJIEIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MeHYUBOCThY, «HacnemoBanue pesyc-
dakTopay, «I'eneTuka rpymnmn KpoBuy», «MyTalluoHHasI K3BMEHYUBOCTH).

OO6opynoBanue: Mozaenu-anuiuKkanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKUe PadoThI:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

Jlaboparopnast pabota Ne 6. «M3yuenne MoauPUKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psila U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuus Kak HayKa W MPOLECC. 3apOKACHUE CEJEKLUNH U JTOMECTHKALIMS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
OpOAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa 3KCTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
MOJIy4CHUE TOJUIUIOUAOB. JIOCTHMKEHHS CENEKIMM PACTEHHUH, >XUBOTHBIX W
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTCHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabnmuuet u cxembl: kKapta «lleHTpbl MNPOUCXOXKIEHHS W MHOTrOoOpa3us
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. lBanoBay,
«[Tomumnougus», «OObEeKThl OHOTEXHONOTUMY, «KileTOuHbIE KYIBTYpbl H
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJAbl M JOCTHKECHHSI CEIEKIMM pacTEHUH U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIKOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerensctBa HBoNonuu. [lameoHTONOrMYECKHe: TMOCIIE0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo u paziauune GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAENEHHAS W3MEHUYMBOCTD,
O0opb0a 3a CyllleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc M KOMOWHATHMBHAST M3MEHYMBOCTH. llomynsiimoHHBIE BOJIHBI M Apeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit or00p — HampaBistonuii ¢daktop sBoionun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMop(h03bl U UAHO-aJaNTaI|H.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomonusi. PopMbl  3BOMIONUU:  (UIETUYECKasA, IUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoxieHHEe OT HeCleUHaTU3UPOBaHHbIX NpelakoB. IIporpeccupyronias
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronep, A. H. Ceepiios.

Tabnuiel u cxemsl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emie», «3apoabIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Dopmbl  OOprOBI  3a
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroobpasue  mopoa  JKMBOTHbIX»,  «llomymsiumy, «MyTauroHHas
U3MEHUYUBOCTHY», «ApoMopdo3sl», «amoamanramuny, «OOmas mereHepaimsy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMUYHBIMH TUIIAMH OKPAaCKH,
HA0Op IUIOJIOB M CeMsiH, KoJuieKius «[Ipumepnl 3alllUTHBIX TPUCTIOCOOJIEHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, kowekmus «DOpMBI COXPaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKporpenapaT «/pozoduna» (Hopma, myrauuu GOpmMbl KpbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThl:

Jlaboparopnasi padora Ne 1. «CpaBHeHuE BHUAOB 1O MOp(]oiIoruyeckomy
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble TUnoTe3sl
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi sBomroiuu. [umoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. [lanmeosoiickas 3pa u €€ TepUoabl: KEMOPHUUCKHUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUOAbI: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiMMaTa W TeoJIOTUYeCKuX MpoiieccoB. OCHOBHBIE JTaIlbI
HBOJIIOIIUM PACTUTENIBHOIO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUMl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHUpa Kak OTpaxkeHue »3Boonuu. OCHOBHbBIE
CHUCTEMATHUYECKUE IPYIIbl OPTaHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOrUs Kak Hayka. Pa3Burue npencraBiaeHUi o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. HacnencrBennas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pa3ymHbIil. Haxonkum HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYHIECTBOBAaHHUS, 00JACTh
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajJioujHasi  (dKBAaTOpHaJIbHAs]),  MOHIOJOHMIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersi: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «BosnmkHoBeHne CoJIHEUHOM cUCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeCTa TNaJICOHTOJOIMYECKUX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeToBeuecKne pacoh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAHBbOHIIA), CJICTIKU WU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U npakTU4YecKue padorThli:

[Tpaktuueckast padora Ne 1. «/3yueHue MCKOMAaEMbIX OCTAaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBaHUN. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Krnaccudukamuss >SKOIOrHYecKux (PakTopoB:
abuotnyeckue, OWMOTHMYECKHME U aHTPOIOreHHble. JlelcTBHE SKOJOrMYECKHX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonornueckre puTMBI.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYpEHIUS, XUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepanus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPraHU3MOB B NMPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU momyjsuud. OCHOBHBIE IOKA3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMrka YuCIEHHOCTHU MONMYJISIUUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

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

Tabmuuel 1 cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpeabl 0OUTaHMS
opraHusMoB», «®Doronepuoauzm», «llonynsamuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHas paborta Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantsl. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreoneHoze. @OYHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOAYLIECHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeIecTB U MOTOK YHEPTUH B HKOCHCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luileBble 1€MW U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpEryJisilius, pa3BuTue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMAa XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrop ycroiunBoctu dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiisl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rII00AIbHOM 9KOCHCTEMBl. J[MHaMuueckoe paBHOBeCME M oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOreOXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emiaun. AHTpororeHHbie U3MEeHEeHUs B buocdepe.
['mo6anbHbIE 3KOTOTHYECKUE TPOOIIEMBL.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yOpaBJ€HUs MPUPOAHBIMU PECypcaMu U UX UCIHONb30BaHue. JlocTmkeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JdeMoHCcTpanuu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBOliHOro  jeca», «buoneno3 Bogoémay, «ArpoueHno3», «lIpumepnbie
AHTPOIIOTEHHBIE  BO3JCUCTBHUS Ha  Ipupoay», «BaxueWmme UCTOYHUKHU
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEWIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAKTUBHOTO 3arpsisHeHus Ouocdepbl», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIE».

O6opynoBanue: Mopenb-anmukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacTurenbHbBIe COOOIIECTBAY, KOMUIEKIIMA «bHoleH03Y, «BpeauTenn BaKHEUIITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, PUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEHHI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOEHHUSI  OOYYaIOIIMMHUCS MPOrpaMM  CpeIHEro oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJIbTATOB OCBOECHUS mpenMera «buosiorus
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXXJaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATETbHOCTA 1[€HHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHWS, CAaMOBOCTIMTAHUS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TpAAULHASIM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickon denepannu, OTpupoae U
OKpYXarolIen cpee.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JICITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBJICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCKOTro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATEIBHOCTH IMPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[O3HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh pOCCUICKOMN IPpaKIaHCKON UJEHTUYHOCTH,
NaTPpUOTU3Ma, YBAXKEHUS K CBOEMY Hapolly, YyBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIHUIO U MaMSITHUKAM MPUPOABL,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE WU
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

ujenHas yOekJIEHHOCTh, TOTOBHOCTh K CIIYXEHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE TYXOBHBIX LICHHOCTEN POCCUIICKOT0 HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI,;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



OHMMaHHUE YMOIIMOHAIBHOTO BO3JCHCTBHUS KUBOW IPUPOJIBI U €€ IICHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQXEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE W peanus3anus 370pOBOro M 0e30macHoro obpaza >KU3HU
(3mopoBoe  THUTaHWE, COONIOJICHUE TUTUEHWYECKUX TpaBUI HU  HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peErysipHas Qundeckas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

MOHMMAaHUE TIEHHOCTH TMPaBWI WHIUBUIYATHHOTO ¥  KOJUJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHME MOCJEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYZly, OCO3HAHUE IIEHHOCTH MacTEepCTBa, TPYAOJII00HE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpeC K paznuHbiM cepam mpodeccuoHambHON AeATeILHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
IIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHSA JKOJOTHYCCKOM KYJIBTYPBI: TPHOOPETCHHE OIBITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPY’KAIOIIEN CPEMBI;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NIPUPOJE,
HAIPaBJICHHBIX Ha COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
IKOCHCTEM, OHochepsl);



AKTUBHOE HENpUsATHE JEHUCTBUM, NPUHOCIIIMX BpPEI  OKpYKalollen
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUSITHBIE IKOJOTHUYECKHUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE Pa3BUTOIO SKOJOTMUECKOr0 MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBATbCS MMU B IIO3HABATEIbHOW, KOMMYHHMKATUBHOM M COIMAILHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYILTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKON KYyJIBTYpPhl KaK CpEICTBa
B3aUMOJICHCTBHS MEXIY JIOJABMHU 1 TTO3HAHUS MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeAcTaBiIeHus 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
oOIIecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU MpoOsIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX peliaTh PeCypcHble MPOOJEMBI  Pa3BUTHSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
o0ecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHOJOTMYECKHUX 3HAHUM B IENSIX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPU U3YUYEHUU OUOJIOTUH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTHh CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUSA IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HaYuMble 1Ji1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKaroIre
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTHUsl, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbId (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHATBHON
IPAMOTHOCTH W  COLIMAJIBHOM KOMIIETEHIIMM OOYy4YaronIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHHWS W  yHUBEpCalbHBIC y4YeOHBIC JICHCTBHS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI MPOTPpaMMbl CPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXKATh:

OBJaagenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEJIbHbIMHU
NefCTBUAMMU:

1) 6azoBble JJOrHYeCKHE TeiiCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUNU MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTEpHbIC NMPU3HAKU, YCTaHABIMBATh
CBSI3M C APYTUMH TTOHATHUSIMH);

ONpeAeATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JOCTHUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIBHOCTHU C MOCTABJIECHHBIMU LIETSAMU;

UCITOJIH30BaTh OMOJIOTMYECKUE IMOHATHUS U1l OOBSICHEHUS (PAKTOB M SIBJICHUN
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXKJCHUS (MHIYKTUBHBIC, JIENYKTHUBHBIC, TIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU M TMPOTHBOPEUYHS B paccMaTPUBAEMbBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI M 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIbHBIC cpeacTna TSt MPEACTABICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOrO0  poOJla,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN 1EATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEI0BATENLCKON U MPOEKTHOM AESITeNbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOUCKY METOJIOB PELICHMsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMS, €ro HWHTEpPHpETAalH, NPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMyaupoBaTh COOCTBEHHBIE 3aJadyud B 00pa30BATEIbHON
JESITEIbHOCTU U )KU3HEHHBIX CUTYalUsAX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJ€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LEJICHAIIPABICHHBIN IOUCK MEPEHOCa CPEACTB M CIOCOOOB
JeUCTBUSI B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4UH, AOMYCKAIOIINE aJbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B lHTepHeTe), aHamM3HpOBaTh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaLMK, HEOOXOIUMOM JJIsl BBIMTOJIHEHUS] YYEOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHpopmaruu (cxembl, Tpaduku, TUarpaMmsbl, TaOIUIIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BeeX cepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1ayd, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA APYTMX YYaCTHUKOB
JManora Wiv JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBISATh YBAKUTEILHOE OTHOIIIEHNE K COOCCETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHANBUAYAITHLHON
paboThI MPU PEIICHUH OMOJIOrHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YjieHa KOJJIEKTHBA,



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJIOr0 y4YacTHUKA KOMaHJIbl B
001t pe3yNbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISTH TBOPYECTBO U BOOOpaKEHNE, ObITh NHUIIUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOMpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3a/lauu B 00pa30BaTEIbHOU
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacumupsTh paMKu y4eOHOro MpeMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHU;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIATH CBOM 00Opa30BaTEIbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICMCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeQIIEKCUU Il OLEHKU CUTYalluH, BbIOOpa
BEPHOI'0 PEIICHNS,

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEATEIBbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C IO3ULIUHU APYTOro YeIoBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoO0pa3oBaHUIO 3HAHWUM, BUABI JESATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMUHBIX y4EOHBIX CHUTyalUsiX, a TAKK€ B PeaJIbHbIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C Owuosorueil. B mporpamme npenmeTHbie
pe3yJIbTaThl MPEICTaBICHBI M0 TOAaM 00yUYEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOEHMS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJOTMU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUPa W HAyYHOI'O MHPOBO33PEHHs, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX y4€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEp)KaHHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrur), TOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHU3als KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsA, LIEHTpaJbHAs J0rMa MOJEKYJISIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
NPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOIaMU Hay4YHOI'O [T03HAHUS B OMOJIOrMM: HAOIIOEHHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLIECCOB W SIBICHUI, OpraHu3alus U IMpPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY MCCIEAyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yJabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpOLIECCOB: OOMEHa BELIECTB W IMPEBpAlleHUs] YHEPTruu B KiETKe, (poTocuHTE3a,
IUTACTUYECKOT0 M JHEPreTHYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

YMEHHUE TPUMEHATH IOJYYECHHbIC 3HAHUS ISl OOBSICHEHHS OHMOJOTHYECKHUX
IIPOLECCOB U SIBIICHUM, JJISl NPUHATHS MNPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXAaIOLIUX JIOAEeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ouomorun  H OMOTEXHOJOTUIH i1 PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJI MPECKa3aHusl HACIEAOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JA0OPAaTOPHBIE U MPAKTUUYECKHE pabOThl, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pPa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(POpPMALMU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAIIMIO U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

IIpenmeTHbie pe3ynbTaThl OCBOCHHUS ydeOHoro mpeamera «buomorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAY4YHOM KApTHHBI MUpa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUICKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEp)KaHHE OMOIOTMYECKUX TEPMHUHOB M TOHSITHI:
BUJI, TIOMYJISINSA, TeHOGOH I, IBOJIONHNS, JABMKYITUE CUIBI ((PaKTOphI) HIBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENd MUTaHus,
AKOJIOTHYECKas upamuza, OMoreoleHos, onocdepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxoactBa K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnaackoro),
OMpPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  HKCIIEPUMEHTa,  BBIABI)KEHHWE  TUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSCHEHHE TMOTYYECHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUA M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU IMOJTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIC MPHU3HAKU CTPOCHUS OHOJIOTMYECKHUX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJIOTMYECKUX (PAKTOPOB HA OpraHuM3Mbl, IEpeHoca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSTH MOJTYyYEHHBbIC 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB WM SIBJICHUM, JUISl NPUHATHS NMPAKTUYECKUX PEIIEHUN B IOBCEIHEBHOMU
KU3HU C LEIbl0 oOecnedeHus: Oe30lacHOCTH CBOErO 370pOBbS M 370POBBS
OKPYXAaIOIUX JII0eH, COOTI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBIMIONHATH JA0OPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
npaBuiia mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
Marepuaibl),  paccMaTpuBaTh  IJI00AdbHBIE  DKOJIOTUYECKHE  MPOOJIEeMBbl
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATHITHBIN armapaT OMOJIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edsoo0.ru/7f41c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edso00.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bub6munorexa LIOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



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

KoanuectBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHORKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUWE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprauH3MB! # OKpyikaiouas cpesa ° 1 https://m.edso0.ru/7f41cc74
bubmuorexa [IOK
4 Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
> Peseparioe Bpes 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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

10 KJIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabubie | IlpakTnuyeckue
n/n Bcero U3y4YeHus odpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
06.09.2023 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS AKUBOW MPUPOBI.
[IpaxkTrueckas padbora Ne 1
2 «cronp30BaHre pa3TMIHBIX 1 0.5 bubmorexa IOK
P ' 13.09.2023 | https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTMYECKUX O0OBEKTOBY
3 buonornueckue cuCTeMBI, TPOIIECCHI 1 bubnunorexa LIOK
U UX U3y4eHUe 20.09.2023 | https://m.eds00.ru/863e6564
4 XuUMHUYECKUN COCTaB KiIeTKkU. Boja u 1 bu6mmoreka [IOK
MUHEPAJILHBIE COJIN 27.09.2023 | https://m.edsoo.ru/863e674e
bu6nuorexa LIOK
5 b . 1
e, COCTaB 1 CTpoCHHE GenKoB 04.10.2023 | https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KatanuzaTopsl. JJabopaTtopHas
5 pabota Ne 1 «/3yuenue 1 05 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' 11.10.2023 |  https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MPUMEpPEe aMUIIa3hl
WJIM KaTaaasbl)»
7 VYraesoasl. JIunuasl 1 Bubmiorexa ITOK

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



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.edsoo.ru/863e6870

18.10.2023

bubnuorexa [IOK
8 Hywentosbie kuciotsl. AT® 25.10.2023 | https://m.edsoo.ru/863e6d5¢
9 Hcropus u METOAbI U3yUEHUS bubnnorexa [IOK
kietku. Knerounas teopust 08.11.2023 | https://m.edso0.ru/863e6e88
10 Knetka xak nenocTHas KuBas
cucrema 15.11.2023
CrpoeHnue 3ykapuoTU4eCcKOn
kietku. Jlaboparopnas pabota No 2
«/3yueHne CTpOeHUS KIETOK bubmuotexa [IOK
11 pacTeHHi, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 22.11.2023
OaKkTepHii Mol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE»
bubnuorexa [IOK
12 OOmeH BeImecTs uim MeTadoH3M 29.11.2023 | https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocmires. Xemocunres 06.12.2023 | https://m.edso0.ru/863e7c98
N bubmuorexa [IOK
14 uepretiieckuit oOmen 13.12.2023 | https://m.edso0.ru/863e7aae
JKuzHeHHBIN IMKI KIeTKU. [emeHue
kieTku. Mutos. JlabopaTopHast BuGmiorexa LIOK
15 padora No 3 «Habmonenne mutosa B 05 20.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»
16 buocunres 6enka. Peaknus bu6mmoreka [IOK
MaTpUYHOI'O0 CUHTE3a 27.12.2023 | https://m.edsoo.ru/863e796e
17 Tpancnsuus — OuocuHTe3 Oenka bubnnorexa [IOK



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

10.01.2024 | https://m.edso0.ru/863e796e
18 Hexnerounsie ¢hopmbl )KU3HT — bubmmorexa LIOK
BUPYCHI 17.01.2024 | https://m.eds00.ru/863e7540
bubnunorexa LIOK
19 Dopmbl pa3MHOKEHUS OPraHU3MOB 94.01.2024 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmuorexa [IOK
20 Meitos 31.01.2024 | https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubnmnoreka [JOK
«M3yueHne cTpoeHHUs MOJIOBBIX ' 07.02.2024 | https://m.eds00.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOIIpenapaTax»
29 NuauBunyanpHOE pa3BUTHE bubmuorexa [IOK
OpraHu3MOB 14.02.2024 | https://m.edsoo.ru/863e8436
93 ['eneTnka — Hayka o bubmuorexa [JOK
HACJICICTBEHHOCTH M H3MEHYMBOCTHU 21.02.2024 | https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBaHUS
24 MpHU3HAKOB. MOHOrHOpHIHOE bubmorexa LIOK
P ] pra 28.02.2024 | https://m.eds00.ru/863e8878
CKpEIIMBaHKE
UTHOPUJIHOE CKPEIMBaHUE. 3aKOH
25 fei%aBI/II():I/IiL/IOFO H:CJ'IL: OBaHMS bubmorera [JOK
8 06.03.2024 | https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
CrernyieHHOE HacJieI0BaHNe
26 npu3HakoB. JJabopaTopHas pabora 05 bu6muoteka LIOK
No 5 «M3yuenue pe3ynbTaToB ' 13.03.2024 | https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO



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
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CKpEIIMBAaHUS Y IPO30(HIIbI HA
TFOTOBBIX MUKpOIIpenapaTax»

97 I'eneTuka nona. Hacnenoanue 1 bubmuorexa [IOK
MIPU3HAKOB, CLIETUICHHBIX C MOJIOM 20.03.2024 | https://m.eds00.ru/863e8c60
W3menunBocTh. HenacnenctBenHas
W3MEHYHBOCTh. JlabopaTopHas

)8 pabora Ne 6. Uzyuenue 1 05 bubnnoreka [JOK
MOIU(PHUKATTIOHHOW U3MEHUYHNBOCTH, 03.04.2024 | https://m.edsoo.ru/863e8efe
MOCTPOCHHE BAPHAIIOHHOTO psifa U
BapHUAIMOHHON KPUBOW»

HacnenctBennasi U3MEHUYHUBOCT.

29 Jlaboparopuas pabota Ne 7. 1 05 bu6muoteka LIOK
«AHanu3 MyTanuil y 1po3o¢puiisl Ha 10.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

bubnunorexa LIOK

30 Penetinia uenopexa L 17.04.2024 | https://m.eds00.ru/863e8d78
PesepBHelit ypok. O600IIEHHE TT0

31 teMme «HaciaeqcTBEHHOCTD U 1 94.04.2024
U3MCHYUBOCTH OPTaHU3MOB)

32 Cernekius Kak HayKa M MPOIECC. 1 bubnnorexa [JOK
MeToap! 1 JOCTUIKEHUS CEIEKIIUH. 08.05.2024 | https://m.edso0.ru/863e9214

bu6nmoreka [IOK

33 HpomesicyTorast aTrecTais 1 15.05.2024 | https://m.edso00.ru/863e9214

34 buorexHomorus kak oTpacib 1 bubnnoreka [JOK
MPOU3BOJCTBA 22.05.2024 | https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoxka Konrpoabubie | IlpakTnuyeckue
n/n Bceero H3Y4YeHH S o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypcebl
1 DBOJIIOIMS U METOIbI €€ U3YUYECHUS 1 bubmorexa LIOK
B A y 04.09.2023 | https://m.edso0.ru/863ea20e
5 Hcropust pa3ssBuTus NpeacTaBiIeHUN 1 bubnuorexa LIOK
00 3BOJIOIMHU 11.09.2023 | https://m.eds00.ru/863e9570
bu6nunorexa LIOK
3 M 1
HRPOSBOIONIA 18.09.2023 | https://m.edsoo.ru/863e9cle
[Momymnsiiust Kak IeMeHTapHas
€IMHHIIA BUJIA U DBOJIOIUU.
4 HI;60 I:TO HI;ﬂ abota Jﬁo 1 1 0.5 bubmorexa LIOK
PaTopHa p B ' 25.09.2023 | https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JBrky1ine cuiibl (3JIEMEHTapHBIE 1 bubnuorexa [IOK
(haKTOpBI) IBOTIOIIUN 02.10.2023 | https://m.edsoo.ru/863e9da4
N bubmuorexa [IOK
6 E 1
CTECTBEHHbIl 0T00P it ero hopubl 09.10.2023 | https://m.edsoo.ru/863e9ed0
PesynbTathl 5BOMIOIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JJaboparopHas 1 05 bubnmnoreka [JOK
pabora Ne 2 «Onmcanue ' 16.10.2023 | https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpPraHu3Ma 1
€€ OTHOCUTENFHOTO XapaKTepa
8 Hanpapnenus u mytu 1 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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JKA3HU Ha 3eMIiie)

MaKpO3BOJTIOIIUN 23.10.2023 | https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMTIOIIMN 13.11.2023
10 HcTopus sxu3HH Ha 3eMIie ¥ METObI
e€ u3yueHus 20.11.2023
11 ['unoTe3sr MPOUCXOKACHUS KUZHU bu6nunorexa [IOK
Ha 3emie 27.11.2023 | https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emie 1o 3pam bubnuorexa [IOK
U TIEpHoJIaM 04.12.2023 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI YBOJTFOIHH
PACTUTEILHOTO M YKUBOTHOTO MUPA.
13 [Ipaktuyeckas padora Ne 1 05 bubnnoreka [IOK
«/3y4eHne HCKOTIaeMbIX OCTaTKOB 11.12.2023 @ https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTCKITHASTX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHUYeCcKOro Mupa 18.12.2023 | https://m.edso0.ru/863ea48e
15 DBOJIIOIUS YEI0BEKA bubnunorexa LIOK
(aTpOmIOTEHE3) 25.12.2023 | https://m.edsoo.ru/863eac2c
16 JIBrokytue cuibl (haKTophl) bubmuoreka [JOK
aHTPOIIOreHe3a 15.01.2024 = https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIIOLIUU
YeloBeKa 22.01.2024
18 YenoBeueckue pacbl ¥ IPUPOIHBIE bubnnoreka [IOK
aJlanTalyy 4eJloBeKa 29.01.2024 | https://m.edsoo.ru/863eaea2
PesepBubIif ypok. O60061IeHHE TTO
19 TeMe «BOo3HUKHOBEHUE U pa3BUTHE 05.02.2024
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DKOJIOTHS KaK HayKa

12.02.2024
21 Cpenpl 0OUTaHUS ¥ SKOJIOTHYECKHE bubnnoreka [IOK
bakTopbI 19.02.2024 | https://m.edsoo.ru/863eafec
AbGuoTtndeckue haKkTOphI.
JlabopaTopnast pabota No 3.
«Mopdonorugeckre 0COOEHHOCTH
22 ACTEHUH M3 Pa3HBIX MECT 0.5 bubmmorexa [IOK
P P ' 26.02.2024 | https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabota
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BHTHE YEPEHKOB KOJIEYCa)
bubmmoreka [IOK
23 brotieckue paxrops! 04.03.2024 | https://m.eds0o.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomynsuuu. [IpakTuueckas pabora
24 02 «I1 & .
Ne 2 « O)ISHCT TUTIOTHOCTH 0.5 11.03.2024
MIOTYJISIIIMIA Pa3HBIX BUIOB
pacTeHun»
o5 Coob1ecTBa OpraHu3MoB — bub6mmorexa [IOK
OuoIIeHO3 18.03.2024 | https://m.edso0o.ru/863eb46a
26 DKOJOTHYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) 01.04.2024 | https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKAa3aTEJIH YKOCUCTEMBI.
27 DKOJIOTUICCKUE TTHPAMUIBI bubmmorexa LIOK
! P ' 08.04.2024 https://m.edsoo.ru/863eb5fa
CoiicTBa 3kocucteM. Cykueccus
2 IT
8 PHUPOIHBIE DKOCUCTEMBI 15.04.2024
29 AHTPOTIOTEHHBIE YKOCUCTEMBI



https://m.edsoo.ru/863eafec
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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22.04.2024

30 buocdepa — rmodanbHas 1 bubmmorexa LIOK
’KOCUCTEMA 3eMIIU 06.05.2024 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 1 bubmuoreka [IOK
ounocdepsr 13.05.2024 | https://m.edso00.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emiu 1 90.05.2024

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuorexa [IOK
YeJI0BEYeCTBA 27.05.2024 | https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHUE TEMBI

34 :S:TZ?VIH:IG:TM Y DKOJIOTUYECKHE 1 98.05.2024

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 11 knacce/ [laceunuk B.B., Kamenckuit A.A., PyoioB A.M. u npyrue
/Mon pen. Ilaceunnka B.B., Akinoneproe o0rectBo «M31atenscTBO
«IIpocseuieHue»

* buonorus / [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox

pen. [laceunuka B.B., AkuronepHoe oo6mectBo «M3narensctBo «IIpocBemieHmey

METOAUYECKHME MATEPHAJIbBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET






