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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke HporpaMMbl MO OHOJIOTHH TEOPETUUECKYI0 OCHOBY IS
ompenesieHns] TOoAX0J0B K (OPMUPOBAHUIO COJIEpKaHUS Y4eOHOro mpeameTa
«buonorus» coctaBWIM: KOHIENTyajdbHbie TmonoxkeHus @IrOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, CoJepKaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, MTOJIOKEHUSI 00 OOIIMX HENISIX U
MPUHILIMIAX, XAPAKTEPU3YIOIMINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoii dexeparuu, a TakkKe IOJOXKEHUS O
crienuduke OMONOTHH, €€ 3HAUYCHUH B TTIO3HAHUU KMBON MPHUPOJLI U 0OecTIeYeHUN
CYIIIECTBOBAaHMsI 4esoBedeckoro obmiectBa. COTJIacHO Ha3BaHHBIM IOJIOKECHHMSIM,
oTpeiesIeHbl OCHOBHBIE ()YHKITUU TTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYypA.

[Iporpamma 10 OuWosoruu nMaéT NPEACTABICHHE O IelsiX, 00 oOei
CTpaTeruy OOYy4YeHHS, BOCHUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CpeICTBaAMU
yaeOHOro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTYpy, pacupelesieHue 0 pas3jelaM ¢ TeMawm,
PEKOMEHIYEeMYIO MOCIeI0BATeIbHOCTh M3YYEHUsI YIEOHOro MaTepHuaia ¢ yuéToM
MEXIIPEMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeIbHOTO
mpoiiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIuXxcs.

B nporpamvMe 10 OHONOTMM TaKXe YYUTBHIBAIOTCS TpeOOBaHUA K
IJJAHUPYEMbIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOydyeHus B (OPMHUPOBAHMM OCHOBHBIX BHIOB Yy4eOHO-ITIO3HABaTEIbLHON
NeATeTbHOCTH/YUeOHbIX JCHCTBUI OOyYaroIIUXCs MO OCBOCHHUIO COAEpKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbIl ypOBEHB) pean30BaH
OPUHITMIT TIPEEMCTBEHHOCTH B HM3Y4Y€HUU OWOOruu, Oyarojaps ueMmy B HeH
POCMATPUBAETCS  HANPABJICHHOCTh HA pPa3BUTHUE 3HAHWM, CBA3aHHBIX C
dbopmupoBaHuEM €CTECTBEHHO-HAY4YHOTO MHPOBO33pECHU, IIEHHOCTHBIX
OpHMEHTALIMN JTMYHOCTH, FKOJOTHYECKOTO MBIIIJICHUS, TTPEJACTABICHUNA O 3I0POBOM
oOpasze XW3HU U OEpeKHbIM OTHOIICHHUEM K OKpY)Kalollel MPHUPOIHON cpene.
[ToaToMy Hapsily ¢ M3ydeHHEM OOIIECOMOJIOTHUECKUX TEOPHM, a TakKe 3HAHUH O
CTPOEHHUHU KUBBIX CUCTEM PAa3HOI'O PaHra U CYHIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJIyYCHHBIX 3HAHWI B MOBCEIHEBHOM KU3HM JIJI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHClie: TPO(PUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHHMI YeJIOBEKa, MEIUKO-
IeHETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHHUS AKOJIOTUUYECKH
1ejaecoo0pa3Horo TOBEJASHUS B OKPYXKAIOlIeW MNPUPOAHOM cpene, aHaiIu3a
BIIMSIHUS XO3SIMCTBEHHOW JESATEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE NPUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHUE BHUMAaHMUS K MPUKIAJHON HAIIPaBJICHHOCTH
yaeOHoro mpeamera «buosorus» MpoIUKTOBAHO HEOOXOJAMMOCTBHIO OOECIICUSHUS



YCIIOBHH ISl PEIICHUS OJTHOM M3 aKTyaJIbHBIX 3a/Ja4 IIKOJIBHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas TpenamnonaraetT (GoOpMUpPOBaHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MCHCHHSAM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE CpeIHEro ooOImero oOpa30BaHMS 3aHUMAaeT Ba)KHOEC
mecto. OHa oOecrieunBaeT (OPMUPOBAHHE y OOYYAIOIIMXCS MPEICTABICHUH O
HAyYHOW KapTHHE MHpa, PAacIIUpseT M 000O0IIacT 3HAHUSA O KUBOH mpupojne, e
OTJUYHUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OpraHMW3alldd M DBOJIIOIUHU, CO37aET
YCIIOBHS  JUUIsA:  TIO3HAHWS  3aKOHOB  JKMBOW  NPUPOABI,  (HOPMHPOBAHUS
(GYHKIIMOHAIBHOW TI'PaMOTHOCTH, HaBBIKOB 3JI0POBOTO W 0Oe30macHOro oopasa
’KU3HHU, YKOJIOTHUECKOT0 MBIIIICHHUS, IIEHHOCTHOT'O OTHOIICHUS K KUBOU MPUPOJIE
U YCJIOBEKY.

Bonbioe 3HaueHHe OMOJIOTHS UMEET TaK)Ke JIJIS PEIICHHUS BOCITUTATCIIBHBIX U
pa3BHBAIOIIMX  3aJa4  CPEJHEro  oO0Iero  oOpa3oBaHUS,  COLHATU3AINH
oOydaromuxcs. M3ydenune Onosornu oOecriedrBacT YCIOBHS Ui (POPMUPOBAHHS
WUHTCIUICKTYaIbHBIX, KOMMYHHKAIMOHHBIX W HMH(MOPMAIMOHHBIX  HABBIKOB,
ACTETHYECKOW KYJIBTYpBI, CIIOCOOCTBYET HHTETpallid OHMOJOTHYCCKUX 3HAHUU C
NPEJICTaBJICHUSIMH U3 JPYTUX YYCOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3BaHHBIC MOJOXKEHHS O MPEJAHA3HAYCHUH YYCOHOrO IMpeaMera
«buosorus» COCTaBWJIM OCHOBY I OIPEIEICHUsS ITOAXOJ0B K OTOOpYy W
CTPYKTYPHPOBAaHHUIO €r0 COJCP)KaHHs, MPEJACTABICHHONO B IporpamMme I10
OHOJIOTHH.

OtbOop coxepkaHus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIICCTBIIEH C IO3HMIHMHA KYJIBTYPOCOOOpPA3HOrO0 IOJIX0Ja, B COOTBETCTBHH C
KOTOPBIM OOydYaromuecss AOKHBI OCBOMTH 3HAHUS M YMCHUSA, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KYJIbTYphI, ONPEACIAIONIME aJeKBATHOE ITOBEIACHHE
YeJIoBEeKa B OKpYXKarolleld NMPHPOIHOW cpejie, BOCTpeOOBaHHBIC B MOBCEIHECBHON
KU3HA M TPAKTHYECKOHW aesaTeIbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAaHHH
3aHMMAIOT 3JICMEHTBI COJICpKaHUs, KOTOPBIC CIIY)KaT OCHOBOM JIIsT (DOPMHPOBAHUS
NPEJICTaBICHUH O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHUpa |
IICHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3aIMu
OMOJIOTMYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHHE COJACpKaHUSA YYeOHOro MaTepHajia B IporpamMme IIo
OMOJIOTUM OCYINECTBICHO ¢ YYETOM TNPHOPUTETHOIO 3HAYCHUS 3HAHUH 00
OTJIUYHUTEIIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOBI, O €€ YPOBHEBOH OpraHM3aIluy U
HBOJIIOIMHU. B COOTBETCTBHH C 3THUM B CTPYKType ydeOHOro npeamera «buomorusy»
BBIJICJICHBI CIICAYIOIIHNE COACpKaTeIbHbIC TUHUU: «buosorus kak Hayka. MeTo bl
HAyYyHOTO TMO3HaHUA», «KieTka kak Ouoyiorudeckas cuctema», «OpraHu3M Kak



Ouonornyeckas cuctema», «CuctemMa M MHOTO0OOpasWe OpraHUYECKOTO MHpay,
«IBOITFOITHS YKUBOUM MPUPOJIBI», « IKOCHCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens m3yuenus yueOHoro mpeamera «buosorums» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOYYAMOIIUMHCSI  3HAaHUSAMH O  CTPYKTYPHO-()YHKIIMOHAJIBLHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ MPHOOPETCHHE yMCHHM
UCIIOJIb30BaTh 3TH 3HAHUS JJII TPAMOTHBIX JICWCTBHH B OTHOLICHUU OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS Pa3INIHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue e U3ydeHUs ydeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CCAYIONMINX 3a1a4:

OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbI 3HAaHUH O OHMOJIOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIIy)KaIluX OCHOBOW
st GOPMHUPOBAHUS TIPEJICTABIICHUNH O €CTECTBCHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HayYHOTO IMMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTAX JKHBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHW3alli{, BBLIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIENOBAHUIX B OMOJIOTHH;

dbopmupoBaHUEe y OOYYAIOIIMXCS ITO3HABATCIIBHBIX, HHTCIICKTYAIbHBIX |
TBOPYECKUX CIIOCOOHOCTEH B TPOIECCE aHajdu3a JTaHHBIX O NyTSIX Pa3BUTHS B
OMOJIOTMY HAyYHBIX B3IISJIOB, WIACH W TOJIXOJ0B K HM3YyYCHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alliy;

CTAaHOBJICHHE Y OOYyYaroIIMXCsS OOIIeH KyJIbTypbl, (YHKIIHMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSICHATH U OLICHUBATH SBJIICHHS OKPY>KAIOIIETO
MUpa JKMBOW MPHUPOALI HAa OCHOBAaHWUM 3HAHWUH W OIBITA, TOJYYEHHBIX IPHU
M3YYCHHH OHOJIOTHH;

dbopmupoBaHUe Yy OOYYAOIIUXCA YMEHHH WUIFOCTPUPOBATh 3HAUYCHHE
OMOJOTMYCCKUX 3HAHWKW B MPAKTUYCCKOW JCATEIBHOCTH 4YeEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpoOOMOTEXHOJIOTHIA;

BOCIUTaHUEC YOCKIEHHOCTH B BO3MOYXHOCTH ITO3HAHMS YCJIOBEKOM >KHBOM
IPHUPOJIBI, HEOOXOIMMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOJIOICHUS STHYSCKUX
HOPM TIPH TIPOBEJCHUN OMOJOTHYSCKUX UCCIICI0OBAHHMIA,

OCO3HAHHME IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JIJI TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, JUIsl (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NIPUMEHEHHE TPHOOPETEHHBIX 3HAHWHM U YMEHUH B TIOBCETHEBHOW JKU3HH IS
OIICHKH TIOCJICJICTBHIA CBOCH JIESITCILHOCTH IO OTHOIIICHHUIO K OKPYIKaIOIIEH cpejie,
COOCTBEHHOMY 3/I0pOBBbIO, OOOCHOBaHWUE W COOJIIOJICHHE MEp NPOPUIAKTHKH
3a00JIEBaHUM.

B cucreme cpemnero oOmiero ooOpa3oBaHus «buosiorus», m3ydaeMas Ha
0a30BOM YpOBHE, SBIISCTCS 005A3aTE€IbHBIM yYEOHBIM IMPEAMETOM, BXOJSIIHM B
COCTaB MpEeIMETHOM 00acTn «ECTeCTBEHHO-HAYYHBIC PEIMETHIY.



Jlnst u3yuenus 6uojoru Ha 0a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHUs
otBoauTcs 68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34
gaca (1 gac B HeIeINI0).



COJEPXAHME OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamu, (usocodueil, STUKON, ICTETUKON U MPaBOM.
Ponp Ouonoruun B (GOpMHpPOBAHWM COBPEMEHHOM Hay4dyHOW KapTHUHBI MHpA.
Cucrema OHMOJIOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOUM IPUPOABI (HaOII0JEHUE, SKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, Kiaccupukalus, MOJETUPOBaHUE, CTaTHCTUYECKas 00paboTka
JAHHBIX).

JdeMoHCcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeToAbI MO3HAHUS KUBOW TTPUPOIIBI.

JlaGopaTopHblie U NpaKTHYeCKHEe PadoThI:

[Ipaktuueckas paboraNe 1. «Mcmonb3oBaHWE pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U X OPTraHU3AIUSA.

XKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMocHcTEM U UX pa3zHooOpasue. YPOBHU OpraHu3aiii OMOCUCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOIYISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHI ), OnoChepHBIH.

JdeMoHCcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
KUBOU MIPUPOIBD».

O6opynoBanue: Moienb Mojekyisl JJTHK.

Tema 3. XumMuuyecKknii COCTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUA COCTaB KJIETKH. XHMHUYECKHE 3JIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpO3JEMEHTHI. BoJia 1 MUHEpAJIbHBIE BEIIECTBA.

@OyHKUUM BOABI WM MHUHEpaNbHBIX BemECTB B KieTke. lloxnepxaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune OeaKoB. AMUHOKHUCIOTHI — MOHOMEpPHI OEIIKOB.
He3ameHnMble U 3aMEHMMbIE AMUHOKHUCIIOTH. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJEKyNbl (MEepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBepTUYHAA CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonoruueckue
(GyHKIMU OCITKOB.



®epmeHThl — Ouojormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IEHTp, cyOcTpartHas crneuuduyHoctb. KodepmenTsl. Butamunsbl.
Otnnuust GepMEeHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYrneBoapl: MoHOcaxapuabl  (TJIOKO3a, pubo3a ©  JIe30KCUprod03a),
aucaxapupl  (caxaposa, JaKTo3a) M MoJucaxapuibsl  (Kpaxmay, TIJIMKOTEH,
1eJuTI0103a). buonorudeckue GyHKIMN YTIE€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qgocdoaunuasl, crepounsl. [mapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormdyeckue ¢yHkuumu naunuaoB. CpaBHEHUE
YIIEBOAOB, OEJIKOB U JIMIHJIOB KaK UCTOYHUKOB YHEPTHHU.

Hyxnennossie kucmorel: JIHK w PHK. Hyxmeotuaer — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢ynkiuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHH.

[urtonorusa — Hayka o kierke. Kiietounas teopust — npuMep B3aUMOIECHCTBHUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUYEeHHUS KICTKH.

Knerka kak menoctHass >kuBas cuctema. OOmMe NTpU3HAKK KIIETOK:
3aMKHYyTas HapykHas memOpana, monekyisl JIHK kak renermueckuit ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »3yKapuoTHYeckas M mpokapuotudeckas. OcoOEHHOCTH
CTpOeHUsl MpoKapuoThdeckoil kieTku. Kierounas crenka Oaktepuii. CTpoeHHe
DYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYHUS PACTUTENBHOM, JKUBOTHOW U
IpUOHOMN KIIETKH.

IloBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢byukuuu. [Tnazmaruueckas memOpana, e€ cBorictBa u ¢pyHkiuu. [{utomnnasma u eé
opraousipl. OnHomeMOpanHble opraHouabl kietku: JIIC, ammapat Ionbmxw,
mu30coMbl. [lomyaBTOHOMHBIE OpraHOWIbl KIETKH: MHUTOXOHAPHUH, IJIACTUIBI.
[Ipoucxoxnenue MUTOXOHApUM W TacTua. Bunael mmactun. HememOpannbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTpP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OYyHKIMY OPraHOUIOB KIETKU. BritoueHus.

SAnpo — perynsTopHblii eHTp kieTku. CTpoeHue sapa: sjuepHas o00JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanum:

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

HNuarpammer:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxemsbl: «llepuoandeckas TabiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyIbl BoJbI», «buocunTes Oenka», «CTpoeHUE MOJIEKYJIIbI OeIKay,
«Ctpoenue pepmenrta», «Hykneunnossie kucnorel. JJHK», «CTtpoeHne mMoieKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHHE pPACTUTENBHON KIETKH», «CTpoeHHE MPOKAPUOTUUYECKOW KIIETKNY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAbD, «JIMmuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyIOBaHWE JMJIS MPOBEACHHUS
HAOJIIOICHUI, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOMpENapaThl PaCTUTENbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopHass pabora Ne 1. «M3yueHue KaTaJIUTHYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTalasbl)».

JlaGoparopHass pabora No 2. «M3ydyeHue CTpOoeHHS KIETOK paCcTCHH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpenapatax M HX
OMHCAHUE».

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelIeCTB, WM METa0oIH3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
TUCCUMWIISIUS (SHEPreTUYeckuii OOMEH) — JIB€ CTOpPOHBI €IMHOr0 Mpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEHIECTB M DHEPrUM B TOHUMAHHUU
MeTaboIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOdHBINA U reTepoTpodHbid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg a3l (oTocuHte3a. Peakiuu
dbotocunTe3za. IpdekTuBHOCTh hoTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A VIS KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpespl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpPYIoIne OakTepuu. 3HaUeHHe XeMOCHUHTEe3a IS
KU3HU Ha 3emuie.

OHepreTuueckuii oOMeH B KieTke. PaciuernieHue BelecTB, BBIICICHHE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukomus. BpoxkeHne m ero Buabl. KucIopoaHOE OKHCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucIuTENhHOE dbochopunupoBanue. O} HEeKTUBHOCTH
HHEPreTUYECKOro 0OMEeHa.

Peakniuu wmatpuyHoro cuHrte3a. [eHernueckas wuHbpopmanus u JIHK.
Peanuzanust reHetudeckoil mHopmanuu B KJIeTKe. ['@HeTHYECKUM KOJ M €ro
cBoricTBa. Tpanckpumnius — MmatpuuHbiii cuate3 PHK. Tpancnsaius — GuocunTte3
Oenka. OJrtanbl TpaHcisiuuu. KoaupoBanue amuHOKucIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnetounsie ¢hopmbl xKu3HU — BUpyChl. ctopus otkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS U KU3HEHHOTO IHMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacreHuid, >KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMbIE
Bupycamu. Bupyc mmmyHoneduiura denoeka (BUY) — Bo3oynurens CIIN]a.



OOpaTtHast ~ TpaHCKpUNIUS, peBepTaza W  uHTerpasza.  lIpodummaktuka
pacrpoCcTpaHeHUsI BUPYCHBIX 3a00JICBaHHIA.

JdeMoHCcTpanum:

IToptpetsr: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupszes.

Tabmunel 1 cxembl: «Tunel nmuTanusy, «Metaboauzm», «MHUTOXOHIPHUSY,
«HepreTudeckuii oOmen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u GyHKIIMOHUPOBAaHHUE TeHay, «CuHTe3 Oenkay, «I eHeTHYeCKU Koy,
«Bupycw», «bakrepuodarn», «Ctpoenune u >xku3HeHHbIH muki Bupyca CITN]a,
0aktepuodaray, «Permmukarus [JJHK».

O6opynoBanue: Moaenu-anmukanuu «Y npoenue JIHK u Tpanckpurimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojielb cTpykTyphl JJHK.

Tema 5. Pa3MHokeHMe M1 MHIUBHUIYAJbHOE PA3BUTHE OPTAHU3MOB.

Kierounslii muki, wiv >KU3HCHHBIM LMK KiIeTku. MHTepdaza m MuTo3s.
[Ipormecchl, mpotekaronue B uHTepdaze. Perumkaius — peakius MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL.
JIMT1I0M THBIN U TaIUIOUIHBINA XPOMOCOMHBIE Ha0OPBI. XpOMaTHIbI.
[{uToslOrMUECKEe OCHOBBI Pa3MHOXKEHUS W  HWHIUBUIAYAJIbHOTO  pPa3BUTHS
OpPTraHU3MOB.

Henenne kietku — muto3. Ctaguu mutosa. IIpouecchl, mpoucxonasme Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOTMYECKU CMBIC MUTO3A.

[IporpamMmmupyemasi THOCIH KJIETKHA — aIlloMNTO3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: 0ecrojoe U moyioBoe. Buasl 6ecrnoioro
Pa3MHOKEHMS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- MU MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOKeHHE. MICKycCcTBEeHHOE KIIOHMPOBAaHUE
OPraHu3MOB, €r0 3HAaYEHHUE JJIsI CEJICKITUU.

[TomoBoe pasMHOXKEHHUE, €T0 OTIUYHUS OT OECITOJIOTO.

Meito3. Cragum Mmeito3a. IIporiecchl, npoucxoasiiue Ha CTaausxX MeHo3a.
[ToBenenne xpomocom B wmeio3e. Kpoccunrosep. buonormueckunii cMbICI U
3HAYCHHE MeHo3a.

I'amerorenes — mporecc 0Opa3oBaHUs TIOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBbIe kKene3bl: CEMEHHMKH M SUYHUKHA. OOpa3oBaHHE M Pa3BUTHE ITOJOBBIX
KJIETOK — raMmeT (CIepMaTo30Hu[, SHUIEKIeTKa) — CIepMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOEHHUS SMICKIETOK M crepMaTo30uaoB. OIUIog0TBOPEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtamnbl YMOPUOHAIBLHOTO PAa3BUTHS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisius, opraHoreHe3. IloctomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO PAa3BUTHS: TpsAMOE, HempsMmoe (JTuYuHOuYHOe). BrusHue



Cpeabl Ha Pa3BUTHE OPraHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YpO/JICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHH, CTAJINU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmumpelr u  cxeMbl: «@DOpMBI Pa3MHOXKEHHS OpPTraHU3MOB», «J[BoiiHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacreHuit», «Jlenenue kieTku Oakrepuii», «CTpoeHHE TOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knetounsrii nmukin», «Pemmukauus JHK», «Mutos»,
«Metio3y, «IIpssMmoe u HenmpsiMoe pa3BUTHEY, «I ameToreHe3 y MJIECKOMUTAIONIUX U
yelioBeKa», « OCHOBHBIE CTaJUM OHTOTCHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpOTIpEnapaThbl «CriepMaTo30U bl
MJIEKOTTUTAIOIIET0», «SMIeKIeTka MieKonuTarmero», «Kapuokrnues B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJeb-alIuiuKamus «JleJeHne KIeTKW», MOJIEIb
JIHK, monens meTadazHO XPOMOCOMBI.

JlaGopaTopHblie U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnass pa6ora Ne 3. «HaGmromenue MuTO3a B KJIETKaX KOHUYMKA
KOpEIlIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnass pa6ora Ne 4. «M3ydeHwe CTpOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy».

Tema 6. HacsiecTBeHHOCTH M1 H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3a1aun reHEeTUKU. VicTopus pa3zBuTHs T€HETUKUA. POJIb IUTOJIOTUH
U OMOPHUOJIOTHMH B CTAHOBJICHMHM TCHETHKH. BKianm poccuilckux u 3apyOesKHBIX
V4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHEeTUKH (THUOPHI0IOTHYCCKHM,
[ATON€HETUYECKUN, MOJICKYJSIpHO-TeHeTuYecKui). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCTOJIb3yeMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUA MPU3HAKOB, ycTaHOBIEeHHbIE I'. MeHenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH eIUHO-00pa3us THOPUIIOB IEPBOTO
nokojeHus. IlpaBuwio AoMUHHMpOBaHUS. 3aKOH PACHICIJICHUS TPU3HAKOB.
I'unoresa ynuctoTel raMeT. [1oJIHOE M HETOJHOE IOMUHUPOBAHHUE.

JluruOpuaHOoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHMUS
npu3HakoB.  lluToreHeTuyeckue - OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanu3upymoniee ckpeluBanue. Mcnonp30Banne aHaATU3UPYIONIET0 CKPENUBaHUS
JUTSL OTIpEIeSICHHsI TEHOTUITa OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HacJIeJIOBaHUIO FeHOB. HapylieHue cluemyieHusi TeHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHasi TEOpHUsI HACIEICTBEHHOCTH. [ eHeTUUeCKHUEe KapThl.



I'enetuka mosia. XpoMOCOMHOE OIpEAEIeHUE Moya. AYyTOCOMBI U TOJIOBBIE
XpoMoOcOoMBI. ['oMoraMeTHele M TreTeporameTHeie opraHu3mbl. HacnenoBanue
PU3HAKOB, CLEIUICHHBIX C MTOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Pons  cpenpl B HEHAclHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(PUKAIMOHHON N3MEHUMBOCTU. BapualiMoHHBIN psii U BapuallMOHHAsi KpUBasi.
Hopma peakumn npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHbIE MPU3HAKU M HX
HOopMa peakuuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHnasi, wiM TreHOTHIHMYECKasi, W3MEHUYUBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpollecCc — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTanioHHas n3MeH4YnBOCTh. Kiaccudukanus MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYUHBI MyTanui. MyTareHnbie (paKkTopbl.
3aKOH TOMOJIOTHYECKHUX PSIAO0B B HacleAcTBEHHON n3MmenunBocty H. Y. BaBunoga.

BHesinepHast HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOAbl TEHETHUKH
YeJIoBeKa: TeHEAIOTMUeCKHi, OJIM3HEIOBBIN, IUTOT€HETUUECKHUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHUU. CoBpemeHHOE ONpeIeJICHHE TE€HOTHUINA!
NOJIHOTEHOMHOECEKBEHUPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM YHCJIE C MOMOILIBIO
[M[IP-ananu3a. HacnencTBeHHble 3a0oyeBaHUsl 4YeJlOBeKa: TeHHbIE OOJE3HHU,
00JIE3HH C HACJEACTBEHHOW MPeIpacnoiioKeHHOCThIO, XPOMOCOMHBIE OO0JI€3HHU.
Comarnueckue H reHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH. [IpuHIUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUS TeHETUYECKUX
Oone3Hell. Meauko-reHeTH4eCKOe KOHCYJIbTUPOBAaHME. 3HAUECHHUE MEIUIIMHCKON
TeHETHKHU B MIPEIOTBPAICHUH U JICUEHUU TeHETUUECKHUX 3a00IeBaHU YelloBeKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodeer-Pecosckuii, H. V1. BaBusos.

Tabmuuet u  cxembl:  «MoOHOrMOpHUIHOE  CKpEUIMBAaHWE W €ro
OUTOTEHETUYECKAs] OCHOBa», «3aKOH pACLICIUICHUS M €ro IUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpupHoe  CKpeuuBaHue,
«llutonornyeckue  OCHOBBI  AUTHOPUAHOIO  CKpelMBaHUs»,  «Meho3y,
«B3aumoneiicTBie  alIeNbHBIX T'€HOB», «l'€HEeTHYEeCKHE KapThl pPACTEHUH,
KUBOTHBIX U YeJlOBeKa», «l'eHeThka moya», «3aKOHOMEpPHOCTH HAacleJI0BaHUs,
CUEIJIEHHOTO0 ¢ TmoioMm», «KapuoTumbl 4dYenoBeKa W KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudukanmoHHas M3MEHUMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHAs U3MEHUYUBOCTDHY.

O6opynoBanue: MojaeNu-anIuIMKauud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«HenonHnoe nomuHupoBanuey, «JlurnbpunHoe ckpenuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «J/pozoduna» (HOopMma, MyTanuu
(bopMBI KPBUTLEB M OKPACKH TeTa), repdapuit «I opox MmoceBHON».

JlaGopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGoparopnast pabora No 5. «M3yueHwe pe3yabTaTOB MOHOTHOPHIHOTO M
IUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKpOTIpErnapaTax.

JlaGoparopnas pabota Ne 6. «3yuenne MoaudpuKarmoHHON U3MEHYHBOCTH,
OCTPOEHHUE BapUALMOHHOIO PsAZla U BAPUALMOHHON KPUBOI.

JlaGoparopnas pa6ora Ne 7. «AHanu3 MyTanuil y apo30(¢uibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3apOXKIECHUE CEIIEKUUU U JOMECTHUKALUS.
Yuyenne H. WM. BaBuioBa 0 T1eHTpaXx NPOHMCXOXKIEHUS W MHOT000pa3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl NpOUCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHbIe METOBI CeleKIMU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIMU pPACTEHUH U KUBOTHBIX. OILIEHKAa SKCTEpbepa. bBINM3KOPOACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHusA. CKpelMBaHUE YUCTHIX JUHUH.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
Otnanénnas rtulOpuansanus u €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJUIUIOUAOB. JOCTMXKEHHUsSI CEJIEKUUMU pACTEHUH, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib NMPOWU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanust pexomOuHanTHoM JIHK wu TpaHcrenHeix opranu3mMoB. Kierounas
uHxeHepus. Kiierounsle KyiabTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 51 DTUYECKHUE poOJIeMBI. I'MO —  TE€HETHUYECKH
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptperer: H. U. Bauno, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanos.

Tabmumel 1 cxembl: kKapra «LIeHTpBI MPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl qoMamHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacreHuity, «Otnanénnas rudpuauzamnusy», «PaboTel akanemuka M. @. liBaHnoBay,
«Ilomummonausi»y, «OOBEeKTH OHOTEXHONOTUW», «KieTouHble KyJIbTypbel U
KJIOHUpOBaHue», «KKoHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU TUIOA0B U KOPHEIIOAOB JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Okckypcuss«OCHOBHBIE METOABl U JOCTHIKEHUSI CEJICKIIMM DPACTEHHH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, TJIEMEHHYIO bepmy,
COPTOMCTIBITATEBHBIM  Yy4aCTOK, B TEIUIMYHOE XO34WCTBO, JaOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIJACC

Tema 1. JBoIIOIHOHHAA OHOJIOTHSI.

[IpeanochUIKu BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOpPHUU. DBOJIOLHOHHAS
Teopus U €€ MecTo B OMOJOTMHU. BiusiHue HBONIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CeugerenscTtBa dBoJONUU. [laneoHTONmOrMYeckre: MOCIEAOBATEIBHOCTD
MOSIBJICHUS] BUJOB B MaJICOHTOJOTUYECKON JIETONMUCH, TEpPEeXOHble (OPMBI.
buoreorpaguyeckue: cxocTBO U paznuuue GayH u (Haop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U Pa3iIvuusg SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pYIMMEHTapHbIE OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpononmonHas Teopuss Y. JlapBuHa. Ilpeanocbuiki BO3HUKHOBEHUS
napBUHU3MA. J[BWDKYIIME CHJIBI SBONIONUU BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTU PECYPCOB, HEOINPEIEIEHHAs] W3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cuntetndeckas Teopus 3BoJiroruu (CTD) u e€ 0CHOBHBIE MOJIOKECHHUS.

MukposBomonus. [Tonynsinus kak eIMHUIA BUIA U 3BOJIIOIUY.

JBuxyiue cuibl ((hakToOphl) SBOMIONMK BHUIIOB B Npupoje. MyTallmoHHBIN
nporecc M KOMOWHATHMBHAsT W3MEHUYMBOCTH. [lOmMymnsiiMOHHBIE BOJHBI M Jpeid
reHoB. M30as0us 1 MUrpanusi.

EcrectBennsiit otOb0p — HampaBisoomuid (HakTop SBOIOIUUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BOdIONUU. [Ipumepsr
NPUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMopd03bl U UIHO-aIANTALIHH.

Bun wu BumooOpazoBanue. Kpurepum Buga. OcHOBHbie  (HOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHUECKOE.

MakpooaBomnonus. PopMbl  IBOJMIOIUHU:  (QUIIeTUYECKas, JAUBEPreHTHa,
KOHBEPTeHTHasl, mapajuienbHas. HeobpaTuMocTh HBOTIOIUN.

[IpoucxoxkaeHne OT HeCneUHAIM3UPOBAHHBIX NMpelnkoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAsA pagnalys.

JdeMoHCcTpanum:



IToptpetsr: K. Jlunnueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, ®. Mromiep, A. H. Ceepiios.

Tabnuiel 1 cxembl: «Pa3BuTHE OpraHuYecKoro Mupa Ha 3emiie, «3apoIbIIIu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbOBI  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO0OOpasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHBOTHbIX»,  «llomymsmuuy»,  «MyTamonHas
U3MEHUYUBOCTHY», «ApomMopdosbry, «WUamoamanranum», «OOmas aereHepanus»,
«/IBmxkymue cwisl 3BomonuM», «Kapra-cxema Mapmpyrta nytemectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C Pa3jIMYHbBIMU TUIIAMU OKPACKH,
HaOOp IJIOOB M ceMsAH, KoyuieKuus «[Ipumepsl 3alIUTHBIX MPUCTOCOOTICHUHN Y
KUBOTHBIX», MojeNb «OCHOBHBbIE HAIpaBJICHHUS 3BOJIOLUNY», 00BEMHAS MOJIETh
«CTpoeHHe TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJieKuus «DOpMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHWi», wmonenp ammiukanua «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JSATYIIKA», MUKpompemnapaT «/Ipo3oduna» (HopMma, myTanuu GOpMbI KPBUIBEB U
OKpAaCKH TeJa).

JlaGopaTopHblie U NpaKTHYEeCKHEe PadOThI:

Jlabopatopuass pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTUYECKOMY
KPUTEPHUION.

JlabopatopHast padorta Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIE TIPEACTABICHUS O 3apOKICHUU KU3HU. HayuyHble Trumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIIOIMSI. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
DKCIepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3Bofonnu. HavyanbHblie STarbl
ouonornueckoi sposroruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE IPOTOKJIETKH. llepBble KIETKM W KX HBOJIOLMUS.
@opMHPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm W nepuoaaM. Kartapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [lameosoiickas spa u €€ mnepuonbl: KeMOpPUHCKUH,
OPJAOBUKCKHH, CHITYPUMUCKUM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o3o0Kckas 3pa ¥ €€ NepruoIibl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiitHo3olickass d3pa u €€ mNepuoibl: MaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOr€HOBBIN.



XapaKTepUCTUKA KIMMAaTa M TeOoJIOTMYECKUX MpoleccoB. OCHOBHBIE JTAIlbl
HBOJIIOIIUU PACTUTENIBHOTO M JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losIBIIEHME, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak OTpakeHHe »3BOJroIuU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.

DBOJIOIMS YeIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butue npeacTaBieHud o
NPOUCXOKACHUN YeJoBeKa. MeTtonpl HW3ydeHusi aHTpororeHe3a. CXonacTtsa u
pa3nuus 4eJoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETTOBEKA.

JIBrxxyniue CUJIBI (pakTops) aHTPONOT€HE3A. HacnencrBennas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmecTBeHHBIH o00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPYa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUA U BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxomdmmi, YenoBek HeaHACPTAIbCKUN, YernoBek
pasymHbIil. Haxonku HCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUSA, 00JIaCThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OcCHOBHbIE  OOJbBIIME  pachl:  €BpOIEOUAHAsS
(eBpasmiickasi),  Herpo-aBCTpajJiougHasi  (dPKBaTOpHaJIbHAs),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EQMHCTBO 4YEIOBEUYECKHX pac.
Kpuruka pacusma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmuuel u cxembl: «Bo3HukHoBeHHEe COJIHEUHOUW cucTeMbl», «Pa3BuTHe
opraHnyeckoro mupa», «PacturenpHas kieTka», <«KuBOTHas  KJIeTKay,
«IIpokapuotnueckass kieTka», «COBpEMEHHAas CHCTEMA OPraHUYECKOro MUpay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOpPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNloBeKay», «/lpeBHeilmme monm», «peBHue mronm», «llepBbie
COBPEMEHHBIE IO, «HeT0BEYECKUE PACHD).

O6opynoBanue:  myisikun — «lIpoucxoxkaeHue  yenmoBeka»  (OIOCTEHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKH WU
N300paKeHUs KaMEHHBIX OpYAMM NepBOOBITHOrO uYejoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TeoxXpoHoJoTHuYecKass TalOnuna, KoJulekius «Dopmbl
COXPaHHOCTU MCKONAEMBbIX )KMBOTHBIX U PACTCHHIN.

JlaGopaTopHblie U NpaKTHYeCKHEe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue mckomaeMblXx OCTaTKOB PacTeHHUU U
KUBOTHBIX B KOJUIEKLIHSIX).



OKCcKypcusi «IBOJIOLUS OPraHUYECKOro MHupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeqYECKUN My3€eit).

Tema 3. Opranu3mMbl U OKpYysKalolas cpeaa.

DKOJIOTUS KaK HayKa. 3aJayd U pa3feibl SKOJIOTuU. MeToabl 3KOJIOTHYECKUX
UCCIIEN0BAaHNN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIlHAas, OYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonorunyeckue ¢akrtopel. Krnaccuduxamuss 53KoIOTHYECKUX (PAKTOPOB:
abnotnyeckue, OWMOTHMYECKHE U aAHTPOINOTreHHbIe. JIeHCTBHE HKOJIOTHYECKUX
(baKTOpOB Ha OPTAHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnennst  OpraHu3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonornueckre puTMsl.

buotnueckue (haxTopHI. Bungsr OMOTHYECKUX B3aUMOJICICTBHUI
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIIU3M,
HelTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJIECHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapAaKTEPUCTUKH momyJsisiiuu. (OCHOBHBIE MOKa3aTelu
NOMYJIALIMM: YHMCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, NPHUPOCT,
murpanus. J[nHaMuka YuCJIEHHOCTH MONYJISIUUN U €€ PeryJIsaius.

JdeMoHCcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynwe, O. ['ekkens.

Tabnuuer 1 cxembl: kapra «[Ipupomnsie 30ub1 3emumy», «Cpenbl oOUTaHUS
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMYJISIUU HHDY30puu-Tyenbkny, «[lumiessie nemnmy.

JlaGopaTopHblie U NpaKTHYeCKHEe PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdosioruueckrue 0COOEHHOCTH PAaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas paborta Ne 4. «BnusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KoJeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIIUNA Pa3HBIX BUOB
pacTeHun».

Tema 4. CooOmecTBa M 3K0JI0rMYECKHE CUCTEMBbI.

CooOmectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIlEHO3a: BUAOBaS,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBs3UM B
OuoIEeHO3E.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitTue 00 »sKocHcTeMe W
ouoreornieHoze. @OYHKIIMOHAIbHBIE KOMIIOHEHTHl 3KOCUCTEMBI: TMPOAYILEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHH JKOCUCTEMBI. [lWileBble IeMu W CETH.
OcHOBHBIE TIOKa3aTedu SKOCHUCTEMBbI: Omomacca, MPOAYKIHUSA. IKOJIOTHYECKHEe
NUPAMHUIBI:  TPOAYKIUU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYUBOCTD, CAMOpETyJisilius, pa3BuTre. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPOIIOT€HHBIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrtop ycToiuuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocheprl. XKuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
ro0abHOM 3KocHucTeMbl. J[MHaMuueckoe paBHOBecHE W oOOpaTHas CBsS3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOreOXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAbHOCTh OMocdepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emsin. AHTpOTIOreHHbIe U3MEHEHHs B Onocdepe.
['mo6anbHbIE 2KOJIOTHYECKUE TPOOJIEMBI.

CocyiecTBoBaHHE IPUPOJIBI U YeJI0BEYECTRA. Coxpanenue
O6uropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PAIMOHAIBLHOTO
VIOpaBJICHUsS TPUPOIHBIMU pecypcaMu U UX HUCIoIb30BaHue. JlocTHkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuuel u cxembl: «[lumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenn nutanusy, «IKoJoruyeckas MHPAMUIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBoMHOrO  Jeca», «buonenos Bomoéma», «Arponeno3», «lIpumepHbie
AHTPOINIOTEHHbIE  BO3JCWCTBUS Ha mOpupoay», «BakHeline HUCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIias cocTaBistonas
ouochepr», «PakTopsl Aerpaganuu mousy», «llapaukoBeiii 3ddexT», «DakTopshl
PaIuoOaKTUBHOTO 3arpsisHeHus Ouocdepsl», «OOmas cTpykrypa Ouochepsi»,
«Pacnpoctpanenue xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B Ouochepey, «KpyroBopoT azoTa B IpUpoOIe».

O6opynoBanue: Mmojaenb-anuinkanus «TunudHble OUOIEHO3bI», Tepbapwuii
«PacTtutenbHble co00IIeCTBaY, KoJUIeKuu «buoiienosy, «Bpenurenu BaxKHEUIINX
CEJIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapum W KOJJICKIMH pacTeHUH W
KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJIOTHYECKHMM TpYINaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoii ®deneparuu, H300paKeHHS OXpaHIEMBIX BHJIOB
pPacTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUIA

Cormacio ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHUA K pe3ysibTaTaM
OCBOCHHS  OOyYarOIMIMMHCS MpOorpaMM  CpeaHero oO0miero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS mpeameTa «buomorusy»
BBIICJICHBI CJICAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYArOITUMHUC POCCHUCKOMN
IPXKIAHCKON UJICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJICIICHUIO, HaJWyue MOTHUBAIlMM K OOydYeHHMIO  OHOJIOTHH,
IieJICHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YOCXKIACHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HMCTOPUYECKUX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYAaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIE TITAHBI.

JlngHOCTHBIE pe3yNbTaThl OCBOSHUs MpeameTa «buosorus» AOCTHTarTCs B
€IUHCTBE YYEOHOM M BOCMHUTATEIHHOM JESITEIHPHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLIMOKYJIbTYPHBIMHU, HCTOPUUECKUMU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMHU, MPUHATHIMU B OOIINECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUSI W CIHOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEW TO3UIMHM JIMYHOCTH, MAaTPUOTU3MA,
YBOKCHHS K 3aKOHY W MPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEpPEKHOTO0 OTHOIIEHHUS K KYyJIbTYPHOMY HACJICAUIO0 U
TpaauIlMsIM MHOTOHAIMOHAIbHOTO Hapoaa Poccuiickoit deneparuu, npupojae u
OKpY>Karolei cpee.

JlugHOCTHBIE peE3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPaskaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJCTBOBATHLCS
chopMUpPOBAaHHOW BHYTPEHHEHW IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO OOIleCcTBa, pacHIUpeHUe >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTH B IPOIECCE PeaM3allui OCHOBHBIX HANpaBICHUN
BOCITUTATEIbHOM IEATEIBHOCTH, B TOM YHCJIE B YACTHU:

1)rpa:;xaaHCKOro BOCIIMTAHMS:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMH 00YJaIOMIerocss Kak akKTUBHOTO U

OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KEHHE
3aKOHA U MPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH TMpU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TMO3HIMI0 MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMUA HEHHOCTSIMU U
COIIMAIbHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBIX, TO3HABaTEIbHBIX M UCCIENIOBATENbCKUX 3a7a4, YBaXKHUTEIHHOIO
OTHOIIEHHS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUSI K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTU IEpeN
Ponunol, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOILJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACHEAUIO U MaMSATHUKAM IPUPOJBI,
NOCTHKEeHUsIM Poccum B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTWH, TMOHUMAHUS 3HA4YE€HHUs] OHOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIyKeHHIO u 3anute OTedecTBa,
OTBETCTBEHHOCTH 32 €TI0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUIICKOTO HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUU C
TpaguuusaMu HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MHUpPY, BKIIIOYAs ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHHIA;



NOHUMAaHHUE 3MOLIMOHAIBHOTO BO3/IEUCTBUSA JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBHOIO 0JIAarONmOJIyYHs:

NOHMMaHWEe U peanus3anus 370pOBOro M 0Oe3omacHoro oOpasa KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
aKTUBHOCTB), OEpekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHMMAHHUE IIEHHOCTU TMpPaBWI WHAUBUAYAJBbHOIO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEJIEHUS B CUTYAIUAX, YIPOKAIOIIKX 3/JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HEMPUATHS BPEAHBIX NMPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTD;

MHTEpEC K pa3lnyHbiM cepaM NMpopecCHOHAIBHON IESTEIHHOCTH, YMEHHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun MW Pearu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 U CaMOOOpa30BaHHUIO Ha
NPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlIeCTBOBAHHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOM KYyIbTYpbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKM HUX BO3MOXHBIX TIOCIEACTBUN IS
OKpY’KaroUen Cpebl;

OCO3HaHME TJI00aIBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM u MmyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHHUS TpPU pEeHIeHUH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONIONIH30BaHUEM  (COOJIIOJIEHHEe  TpaBWJI  TOBEIEHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);



aKTUBHOE HeNpUsTHEe JEHCTBUN, MNPUHOCALIUX Bpel  OKpYKarolleu
NPUPOJHON Ccpefie, YMEHHE MPOrHO3UPOBATH HEOJIArONMPHUSATHBIE 3KOJOTHYECKHE
NOCIIEJICTBUS MIPEANPUHUMAEMBIX JIEHUCTBUN U IPEIOTBPAIIATh UX;

HaJIMYME Pa3BUTOTO DKOJIOTMUECKOT0 MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NS TEIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHON U COLIMAIBHOU
NPAKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN MEATEILHOCTH IKOJIOTHUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYyJIbTYpbl KaK CpeacTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM Kak HayKH, OCO3HaHUs e€ poju B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
npesCTaBleHus 00 OKpYXKaloIleM MHpE KakK O €IMHCTBE MPHUPOIbI, YETOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHUH Mpodiiem
COXpaHEHUS IPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsI COBPEMEHHOM HMBWIM3AIUU:
oOecrieuyeHus: HOBOTO YpPOBHS pPAa3BUTHSA MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa U3 II100aJbHBIX IKOJIOTMYECKUX MPOOIIeM U
oOecrieueHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYeHUH OMOJOTUYECKUX 3HAHUM B IENAX
NOBBILIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYaromuxcs, GopMUpyeMoil
P U3y4EeHUU OUOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MMO3HAHUS, HUCIIOJNb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS [Js aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aK/IIOUEHHMs] Ha OCHOBE HAy4YHBIX (DaKTOB H
MUMEIOIIUXCS JAaHHBIX C LEJbIO MOJYyYeHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENbHO MCIIOIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus poosieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME IEHHOCTH HAYYHOM IeSATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
NPOEKTHYIO U UCCIEA0BATENbCKYIO ACSTEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;



T'OTOBHOCTDB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY O6paSOBaHI/IIO 141
CaMOO6paSOBaHI/IIO, K aKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBCTCTBHHU C ) KU3HCHHBIMH l'IOTp€6HOCT}IMI/I.

METAIIPEJMETHBIE PE3YJIBTATbHI

MertanpenMeTHble Pe3yibTaThl OCBOSHUS y4eOHOro mnpeaMera «buomorusy
BKJIFOYAIOT: 3HA4YMMbIe 71 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U chenuduKy METOJI0OB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SBJICHHE, MPOIIECC,
cUcTeMa, Hay4yHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HaAOJIOJIeHWe, W3MEpeHHe, OKCIEPUMEHT U JIPYTHX),
yHUBEpCalibHbIC y4eOHBIC JeHCcTBHsS (ITO3HABaTeIbHbIE, KOMMYHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHON
IPaMOTHOCTH ¥ COLMAJIbHOM  KOMIIETEHIMUOOYYAIOIIUXCS,  CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHMS W  yHUBEpPCAJbHBbIE y4YeOHBIE JICUCTBUA B
MO3HABATEJILHON U COLIMATILHOU MPAKTHUKE.

MertanpeaMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs IOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1)0a30Bble JOrHYecKue JeicTBUSI:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MNPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOIO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCupUKaIUKA, 0000IEHNS), paCKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATHUN (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3M C APYTMMH MOHATHUSIMHU);

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCITIOJIH30BaTh OMOJIOTHYECKUE TMOHATHS ISl 0ObSICHEHUS (PAKTOB U SIBJICHUU
YKUBOW MIPUPOJIBI,

CTPOUTHh JIOTUUECKHE pACCyXJIeHHs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpUBaEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

PUMEHSITh CXEMHO-MOJICIbHEIC cpeacTBa TUTS MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Hl MU OTHOIICHHH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOrO  pojJa,  BBIIBJIECHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIIbHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIIEHUBATh PUCKHU MOCTECTBUM IEATEILHOCTH;

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  PeabHOIO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIIEHUN )KU3HEHHBIX TPOOJIEM.

2)0a30Bble UccIeA0BaTEIbCKUE IeHCTBUS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEIBCKON U ITPOCKTHOH JIeSITEIIBHOCTH,
HaBBIKAMHU  paspenieHuss MpobsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, TIPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIMUHbIE BUJBI JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAHUS, €r0 HMHTEPNpEeTalNHi, MNPeoOpa30BaHUI0 W TPUMEHEHHI0 B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIEC TIPH CO3aHUN YICOHBIX U COIIMATIbHBIX MIPOCKTOB;

dhopMUpOBaTh HAYYHBIN TUI MBIIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHATUSIMHU U METOJAMU,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa3OBaTEIILHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYAIUsAX;

BBISIBJIATh TMPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ peIIeHMs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3WPOBATh IIOJYUYCHHBIE B XOJE€ pEUICHUs 3aJa4d Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAIlMsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIAThH IIeJICHANPABICHHBIN TOUCK IMEPEeHOCca CPEJICTB U CHOCO00B
NercTBHS B IPOGECCUOHATIBHYIO CPEIy;

yMEThb TMEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TPAKTUUYECKYH 00JIaCTH
JKU3HEIEATEIBHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, TpeajiaraTb OPUTHHAIBHBIC TOIXOAbl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6oTa ¢ undopmaumeii:

OPUEHTHPOBATHLCS B PA3TUYHBIX HCTOUYHUKAX UH(POpMAIUHU (TEKCTE y4eOHOTO
nocoOusi, HAayYHO-TIOMYJSPHOW JIMTEepatype, OHOJOTHUUYECKUX CIIOBapsAX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHETE), aHaIU3UpOBaTh



MHPOPMAINIO Pa3TUIHBIX BUAOB M (HOPM TPEICTABICHUS, KPUTUICCKU OICHUBATH
e€ I0CTOBEPHOCTh ¥ HETPOTUBOPEUNBOCTH;

bopMyIHUpOBaTh 3alpPOChl U MPHUMEHATh PAa3INYHBIE METOIBI NIPHU MOWCKE H
otbope Ouosornueckoit mHGOpMAIIUU, HEOOXOIUMOM JJIsl BBITIOJIHEHUST yYEOHBIX
3aad;

npuoOpeTaTh OMBIT HCIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BaHUS PA3TUIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (OpMY  TpPEACTaBICHUS
ouosiorndeckoit nHGopMaruu (cxemsbl, Tpaduku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCTIOh30BaTh HAYYHBIA S3BIK B KadyecTBE CpEACTBa MpU padore ¢
Owonormueckoil WHpOpMaIMed: MPUMEHATh XHMHUYECKHe, (Qu3nUYecKkne WU
MaTeMaTUYeCKUEe 3HAKW W CUMBOJBI, (HOpMYIbl, ab0peBHATypy, HOMEHKIATYDY,
UCTIOJIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

BIAJIETh  HABBIKAMH  pACIO3HABAaHWS W 3aIlIUTHl  HH()OpMAIHH,
MHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgiafieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMH:

1)o0menue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMOW TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIBHO BBIMOJHCHHS TMpeiaraeMoi
3a]]a4M, YIUTHIBaTh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUN IPYTUX yYaCTHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHsS, TOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJICHCTBHS, TIOHUMATh
HaMepEeHUs IPYTHUX JIIOJIeH, MPOSBISATh YBAXKUTECIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMyIHpPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMecTHAasA AesiTeJIbHOCTD:

MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYATHHOU
paboTHI MPHU pelIeHUH OMOJIOTHIECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBLIX ()OPM B3aMMOCHCTBYSI MPU pEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,



OPUHUMATh 1€  COBMECTHOW  JESATEIbHOCTH, OpPraHU30BbIBATH |
KOOPJIUHUPOBATH JNEUCTBUS TO €€ IOCTHUKEHHUIO: COCTaBIATh IUIaH JACHCTBUMH,
pacupenensiaTh poiu ¢ Y4ETOM MHEHMHM YYaCTHHUKOB, OOCYXAAaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXIOro yYaCTHUKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE€ TMPOEKTHI, OLIEHUBATh WJEW C TO3WLIUU HOBHU3HBI,
OpPUTHUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETHYECKOE IOBEJECHUE B Pa3IUUYHBIX
CUTYallUSX, TPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh HMHUIIUATHBHBIM.

OgyajieHNe YHUBEPCATBLHBIMH PeryJTUBHBIMHU AeHCTBUAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUISl BBISIBIICHUS MpPOOJIeM M UX
pEIIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN I1I€JIeBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBUSX M IMOCTYIKaxX MO OTHOIICHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSATEILHO OCYIIECTBISATh MO3HABATEIbHYIO JESITENbHOCTh, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aul B 00pa3oBaTeIbHOMN
NS TENHHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETILHO  COCTABJISITh IJIaH  pEIIeHus M[po0ieMbl C  y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOUTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPENOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO HIUPOKOW DJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TIOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KyJbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJa/JIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKkcHud Kak  OCO3HAHMS
COBEpIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pPe3yJIbTaTOB U
OCHOBaHMI, MCIOJb30BaTh MPUEMBI pedIeKCUU NI OLIEHKH CUTYyalllH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEIIEHUS MO HX
CHUKEHHUIO;



OPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPU aHalu3e pe3yJbTaToB
NS TEebHOCTH;

3)npunsTue ceds U APyrux:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX TpPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MHUP C MO3ULIUU JPYTOro YeJIOBeKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTaThl ocBoeHHs mnporpammbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHUIO, MHTEPIIPETAIINHU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JACSITEIBHOCTH IO MOJTYYSHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUW B PA3IMUYHBIX yYEOHBIX CHUTyallUsAX, a TAKKe B pealbHBIX
’KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mnpenmetHbie
PE3yNbTATHI IPEICTABICHBI IO T0JIaM 00yYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpeamera «buosnorus» ¢ 10
Klacce JOJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJIOTHUU B CHCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTEeCTBEHHO-
HAyYHOM KAapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKa ISl pelICHUs dKU3HEHHBIX 3a/a4;

YMEHHUE pacCKphIBaTh COJIepKaHUE OHOJIOTHYECKUX TEPMHUHOB WU TOHSITHI:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M MpeBpallleHUe
HHEPTUH), TOMEOCTa3 (caMOperyJsiius), YpOBHEBass OpraHU3alis KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEICHHE (PEIPOYKIINA), HACTIEACTBEHHOCTh, H3MEHYMBOCTH, POCT U
pa3BUTHE;

YyMEHUE u3JaraTh OHOJIOTMYECKHEe Teopuu (KIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIOTMa MOJIEKYJIsApHOW Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 IieHTpax MHOT0OOpasus U
POUCXOXKIEHUST KyIbTypHBIX pactenuid H. M. BaBunosa), onpenensts TpaHUIlb]
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
ONMCAaHHUE >KUBBIX CHUCTEM, IPOILIECCOB W SBJICHUM, OpraHu3anusi U MpOBEJCHUE
OMOJIOTUYECKOTO  OKCIEpPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMA BEIMYMHAMHU, OOBSICHEHHE TMOITYYSHHBIX



pe3yabTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TIOHSATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBCHHBIC MPHU3HAKHA BHPYCOB, KIETOK MPOKAPUOT M
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH
IpOIECCOB: OOMEHa BEIIECTB M TPEBpAICHUS SHEPTUU B KIETKE, (POTOCHHTE3a,
TUIACTUYECKOTO M JHEPreTHYecKOoro oOMeHa, XEMOCHWHTEe3a, MHTO03a, Meko3a,
OIJIOJIOTBOPCHHSI, PA3MHOXKCHHS, WHIUBUAYATBHOTO pPAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH MOJNyUYEHHBbIC 3HAHUS I OOBSICHEHUS OWOIIOTHYCCKUX
IPOIIECCOB M SIBJIICHUH, JUIsI MIPUHSITHS MPAKTUYECKUX PEHICHWH B TOBCEIHEBHOMN
KHU3HU C [eIbl0 oOecredeHuss Oe30MacHOCTH CBOETO 3JI0POBbS U 3I0POBBS
OKPY’KaOIIUX JIFOJIeH, COOIIOICHUSI HOPM TPaMOTHOTO TIOBEJICHUSI B OKPY KaOIIeH
NPUPOJTHON Cpejie, TMOHUMaHWEe HEOOXOJUMOCTH HCIIOIb30BAHUS JTOCTIKEHUH
COBpEMEHHOW  OHONOTMM W OWOTEXHOJOTWA IS PalMOHAIBHOTO
TPUPOJIOTIOIH30BAHHS,

YMEHHE peliaTh OJJIEMEHTAapHbIE TEHETHYEeCKHEe 3aJadd Ha MOHO- W
IUTHOPUHOE CKPEIIMBaHUE, CIEIUICHHOE HAaCJIeIOBaHUE, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIWBaHUs ISl TPEICKa3aHus HAcleAOBaHUsS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBITONHATH JTA0OpaTOPHBIE W MPAKTHYECKHe pPabOTHI, COOII0IATH
npaBuia mpu padbore ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OICHUBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpeICTBA MAacCCOBOW MH(MOPMAaIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl), ITHYECKHE aCMEeKThl COBPEMEHHBIX HCCIICIOBAaHUA B OHOJIOTHH,
MEIHIIHE, OMOTEXHOIOTHH;

YMEHHE CO3/]aBaTh COOCTBEHHbIC TIMCHBMECHHBIE U YCTHBIE COOOIIEHMUS,
0000mIast OMONIOTHYECKYI0 HH()OPMAIMIO W3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATHHHBIN anmapat OMOJIOTHH.

[IpenqmeTHBIE pe3yabTaThl OCBOCHUS ydeOHOTO Tpenmera «buomorus» ¢ 11
Kllacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJHM OMOJIOTHUH B CHCTEME HAYIHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHM COBPEMEHHOW E€CTECTBCHHO-
HayYHOW KapTHUHBI MHUpPa M HAYYHOTO MHPOBO33PEHHsS, O BKJIAJE POCCHUCKHX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa IS PEIICHUS KU3HESHHBIX 3a/1a4;

YMEHHE pAacKphIBaTh COJEp)KaHWE OWOJIOTHUECKUX TEPMHHOB W TIOHSTHIA:
BUJI, TIOMYJISAINS, TeHO(MOH I, SBOJFOIHS, JBIKYIIHE CHIIBI ((DaKTOpPHI) 3BOJIOIUH,
IPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHHE, JKOJOTHUYECKHE (DAKTOPHI,



HDKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBHI, PEAYUEHThl, LEeNu MUTaHus,
AKOJIOTHYEcKasi mupamMuaa, OUoreoleHos, onocdepa;

YyMEHHE H3/IaraTh OWOJIOTHYECKHME TEeOpuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DJBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxoncrtea K. M. bapa, depenoBanusi riaBHBIX HampaBiIeHUH U
nyteit oo A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepnanuckoro),
OTIPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOJJAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAaHHUE >KUBBIX CHUCTEM, IPOILIECCOB W SBJICHUM, OpraHu3anusi U TpPOBEICHUE
OMOJIOTUYECKOTO  OKCIEpPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMA BEIMYMHAMHU, OOBSCHEHHE IMOITYYSHHBIX
PE3YJIbTATOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOpUN W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAaHUH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OMOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALMA, MPOAYIEHTOB, KOHCYMEHTOB, PEIAYLIEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEICTBEHHOMN
M3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI, IEpeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOINOTCHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOr€OXUMHUYECKUX
ITUKJIOB B Onocdepe;

YMEHHUE MPUMEHSATH MOJyYEHHbIE 3HAHMS ISl OOBSACHEHHS] OMOJOTUYECKHUX
NPOLECCOB U SBJICHUM, JUIsI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEJpl0 oOecreyeHus: 0e30MacHOCTH CBOEro 3J0POBbS U 3I0POBbBS
OKpPYXAIOIUX JI0eH, COOM0IEHNs HOPM TPaMOTHOTO MOBEICHHS B OKpYyKaroei
NPUPOJHON cpelle, MOHUMaHUE HEOOXOJUMOCTH HCIOJIb30BaHUS JTOCTHKEHUMN
COBPEMEHHON OMOJIOTUH JJIS1 PAIIMOHATIBHOTO MPUPOAOIIONH30BAHNUS;

YMEHHUE peniaTh dJeMEHTapHble OMOJOTUYECKHE 3a/1aud, COCTaBISTh CXEMBbI
NEpPEeHOca BEIECTB U YHEPTUHU B IKOCHUCTEMAX (1IeTH MUTaHMUS);

YMEHHUE BBIMOIHATH JIA0OpAaTOpHbIE M MpaKTUYeCKHe paboThl, COOIOIAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIEHWBATb U HHTEPIPETUPOBATH HUHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIONIIYI0 TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(pOpMaIUU, HAYIHO-TIOMYJISPHBIC
MaTepHualbl),  paccMaTpuBaTh  TJIOOQJIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO03[]aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONOTUYECKYI0 UHPOPMAILIUIO U3 HECKOIBKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Kontpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
2 .
! brosorns kax Hayka 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBple cucTeMsl U X OpraHU3anus 1 0.5 hitps://m.cdsoo.rw/ 741292
bubmuoreka [JOK
i 1 1
3 XUMUYECKUN COCTaB U CTPOCHHE KIETKH 8 hitps-//m. edsoo.ru/ 741292
bubmuoreka [JOK
4 HKHSHEACATEIEHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHne U MHANBUIYaTbHOE PAa3BUTHE 5 | bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U N3MEHYUBOCTD 2 | 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
1
8 Peseparioe Bpews https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2.5 4




11 KVIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IlpakTuyeckue
NpPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! IBOIMOLHOHHAA GHOTOTHS ¢ ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 9 0.5 bubmmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpy>Karomias cpeia 5 1 bubmorexa [TOK
P PYarotiast cpelt https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 CooO0riecTBa 1 9KOJIOTHUECKHAE CUCTEMBI 9 hitps://m.edsoo.ru/7f4 1 cc74
bubmuorexa [JOK
2
> Peseparioe Bpems https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpoJbHBI
0 e padoThI

IMpakTuyecku
e padoThI

Jlara
HU3y4YeHH
|

DJieKTpOoHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchl

buosorusa B
CUCTEME HayK

bubmuorexa [JOK
https://m.edso0.ru/863e6122https://m.edsoo.ru/863e63

2a

MeToapl ITO3HAHUS
YKUBOU ITPUPOJIBI.
[IpakTrueckas
pabota Ne 1
«Hcnonp30BaHue
Ppa3IMYHBIX
METOJIOB MPHU
W3y4YCHUU
OMOJIOTHYECKUX
00BEKTOBY

0.5

bubmuorexa [{OK https://m.edsoo.ru/863e6122

Bxopgmnoii
KOHTPOJIb.
bunonornueckue
CHCTEMEI,
MPOLECCHI U UX
H3y4YCHHE

bubnmoreka [{OK https:/m.edsoo.ru/863e6564

XUMUYECKUH
COCTaB KJIETKH.
Bomau
MHHEPAIbHBIE COJIN

bubnuoreka I{OK https://m.edsoo.ru/863e674e




benku. CocraB u
cTpoeHue OeIKoB

bubnmoreka [{OK https:/m.edsoo.ru/863e6b72

DepMeHTH —
ouosornyeckue
KaTaJIu3aTophbl.
JlaGopaTopHas
pabota Ne 1
«3yueHue
KATAJIMTUYECKOU
aKTUBHOCTH
¢bepmeHTOB (Ha
pUMepe aMUIIa3bl
WM KaTaiasbl)»

0.5

bubnmoreka [{OK https:/m.edsoo.ru/863e6b72

VTieBoanl.
JInou el

bubnmoreka [{OK https:/m.edsoo.ru/863e6870

Hyxkneunnossie
KuciaoTel. ATO

bubnmoreka [{OK https:/m.edsoo.ru/863e6d5¢

O06o0061IeHnE 10
TeMe "XUMHUYECKUI
COCTaB KJIETKU".
IIpoBepouHsIit
TECT.

bubnmoreka [{OK https:/m.edsoo.ru/863e6e88

10

Hcropus u metoibl
U3Yy4YEeHUs KIIETKH.
Kiterounas reopusi.
Kirerka xak
LEJIOCTHAs KUBas
cucremMa

11

Crpoenue

0.5

bubmuoreka [JOK




3YKApUOTHYECKOU
KJICTKH.
JlaGopaTopHas
pabota Ne 2
«3yueHue
CTPOCHUS KIETOK
pacTeHui,
KUBOTHBIX, TPHOOB
1 OaKTepuil Mo
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpernapaTax
U MX ONTMCaHHE»

https://m.eds00.ru/863e6ff0https://m.edso0o.ru/863e716
c

12

OOMEH BELIECTB
WM MeTaboIu3M

bubnmoreka [{OK https:/m.edsoo.ru/863e766¢

13

doTtocunTes.
XeMOCHHTE3

bubnmoreka [{OK https:/m.edsoo.ru/863e7¢98

14

DHepreTU4ecKuit
oOMeH

bubnmoreka [{OK https:/m.edsoo.ru/863¢7aae

15

KuzHeHHBIN 1TUKT
KieTku. [lenenue
KJIETKH. MuTO3.
JlaGopaTopHas
pabora Ne 3
«Habnrogenne
MMTO3a B KJIE€TKaX
KOHYHMKA KOPEIKa
JyKa Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

bubnmoreka [{OK https:/m.edsoo.ru/863e¢7dc4




16

Buocunres Oenka.
Peakius
MaTPUIHOTO
CHUHTE3a

bubnmoreka [{OK https://m.edsoo.ru/863e796¢

17

Tpancisanus —
ouocuHTE3 OENKa

bubnmoreka [{OK https://m.edsoo.ru/863e796¢

18

Heknerounsie
(bOpMBI KU3HH —
BHUPYCHI

bubnmoreka [{OK https:/m.edsoo.ru/863¢7540

19

®opmsl
Pa3MHOKEHHUS
OpraHU3MOB

bubmuoreka [JOK
https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e83

le

20

Meiio3s

bubnuoreka I{OK https://m.edsoo.ru/863e7f4a

21

OobpazoBaHue u
pa3BUTHE MOJOBBIX
KJIETOK.
Orm1010TBOpEHHE.
JlaGopaTopHas
pabota Ne 4
«3yueHue
CTPOCHHSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

bubnmoreka [{OK https:/m.edsoo.ru/863e81b6

22

NunuBunyansHoe
pa3BHUTHE
OPraHu3MoOB

bubmuorexa [{OK https:/m.eds0o.ru/863e8436

23

I'enernka — Hayka
0
HAaCJIEACTBEHHOCTH

bubnmoreka [{OK https:/m.edsoo.ru/863e862




1 U3MCHYUBOCTHU

3aKOHOMEPHOCTHU
HacJIeI0BaHUs

IIPU3HAKOB. 1 bu6mmoreka L{OK https://m.eds0o.ru/863¢8878
Monorubpuanoe

CKpEILIMBaHHE

JurudpunHoe
CKpelIBaHHE.

3axo
o 1 bubmuoreka [{OK https://m.edsoo.ru/863e89a4

HE3aBHCHMOI'0
HaCJIeI0BaHUS
MIPU3HAKOB

CuenuienHoe
Haclie/I0BaHUe
MIPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«3yueHue
pe3ynbTaToOB 1 0.5 bubnmoreka [{OK https:/m.edsoo.ru/863e8c60
MOHOTHOPHUIHOTO H

TUTHOPHTHOTO
CKPEIIUBAHUS Y
Ipo30(hUIBI HA
FOTOBBIX
MUKpOTIperapaTax»

T'eneTuka nona.

Hacnenosanue
AICAOBATH 1 bubmuorexa [{OK https://m.eds00.ru/863e8¢60

MIPU3HAKOB,
CLIETVIEHHBIX C




I10JIOM

28

N3MeHYMBOCTbD.
HenacnencrBennas
U3MEHYUBOCTD.
JlaGopaTopHas
pabota Ne 6.
N3yuenune
MOAUPUKAITUOHHO T
W3MEHYUBOCTH,
MMOCTPOCHUE
BapUAIIMOHHOTO
psina u
BAPUALIMOHHOMN
KpHUBOW»

0.5

bubnmoreka [{OK https:/m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHanu3 Mmyrauuin
y 1po30¢ Bl Ha
TOTOBBIX
MUKpOIIpenapaTax»

0.5

bubnmoreka [{OK https:/m.edsoo.ru/863e8efe

30

T'eneTuka genoBeka

bubnmoreka [{OK https:/m.edsoo.ru/863e8d78

31

O06o0061IeHuE 1Mo
TEME
«HacnencTBenHOCT
b ¥ U3MEHYUBOCThH
OpPraHU3MOBY.
IIpoBepouHsIit




TECCT.

32

Cenexuug Kak
HayKa | MpoIiece

bubmuorexa [{OK https://m.eds0o.ru/863e9214

33

MeTtonp! 1
JIOCTHIKCHHS
CEIICKIINU
pacTeHui u
JKHBOTHBIX

bubmuorexa [{OK https://m.eds0o.ru/863e9214

34

buorexnonorus
KakK O0Tpacib
MPOU3BOACTBA

bubnmoreka [{OK https:/m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

34

2.5




11 KVIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi ~ o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 35 i i 1 bubmuorexa [JOK
BOTIOMILT H METOJBT €€ H3YHCHH https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTus npeacTaBlIeHUN 1 bu6mmoreka [IOK
00 3BOJTIOIINH https://m.eds00.ru/863¢9570
bubmuorexa [JOK
3 MukposBostrons ! https://m.edsoo.ru/863e9cle
[Momynsius Kak >eMeHTapHast
eIMHUIIA BUJIA M YBOJIIOIHH.
4 JIH 5 1 B 5 ]I\;o ) | 0.5 bubmuorexa [JOK
abopatopHad pabota 72 ' https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BUJIOB TI0
MOP(}OJIOTHIECKOMY KPUTEPUIO»
5 JIBr>KyIIIME CUITBI (3JIEMEHTapHBIE 1 bubmmoreka [JOK
(haxTOPHI) IBOTIOITUN https://m.edsoo.ru/863e9da4
. bubmmoreka [JOK
6 EcrectBennslit oT00p 1 ero Gpopmbl 1 hitps://m.eds0o.rw/863e9ed0
Pesynbprarsl 3BosIIOIMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB H
7 BHI000pa3oBanue. JlabopaTtopHas 1 0.5 bubmmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHTEJILHOTO XapaKTepa
2 Hanpasnenus u nytu 1 bu6mmoreka [JOK

MaKpO3BOJIIOIUH

https://m.edso00.ru/863e9cle




9 HeobpaTumocTs 3BOIIONNN
10 Ucropust xxu3Hu Ha 3emMiie U METOIbI
e€ U3yueHUs
1 I'MnoTe3bl NPOUCXOKACHUS )KU3HU bu6mmoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
PazButue xxu3Hu Ha 3emiie 1o 3paM U bubmmoreka [JOK
12
epruoIam https://m.edsoo.ru/863eabbe
OcCHOBHBIE ATaIbl BOTIOLUN
PACTUTENBHOTO U )KUBOTHOTO MUPA.
13 [IpakTnueckas padora Ne 1 0.5 bu6mmoreka [JOK
«M3ydeHne NCKONIaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUl U KUBOTHBIX B
KOJUTEKIIHSIX)
14 CoBpemMeHHas cuctema bubmmoreka [JOK
OPraHU4YECKOTO MUPa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBeKa (AHTPOTIOTEHE3) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JiBmokymiue cuibl ((hakTophl) bubmmoreka [JOK
AHTPOTIOTEHE3A https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJ1H 3BOJIIOIINT
4eloBeKa
13 UenoBeueckue packl U MPUPOIHBIC bubmmoreka [JOK
aJanTalny 4YeIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600IICHHE TT0
19 TeMe « BO3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJIoTus KaKk HayKa
21 Cpenbl 0OUTaHUS M SKOJIOTHYECKUE bubmmoreka [JOK




(baxTopsI

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

AbnoTtuueckue GaxTophl.
Jlaboparoprast pabota Ne 3.
«Mopdodonorudeckrne 0cOOEHHOCTH

22 aCTEHUH U3 pa3HBIX MECT 0.5 bubmmorexa OK
P P ' https://m.eds00.ru/863eb10e
oburanus». JlaboparopHas padboTa
Ne 4. «BnusiHue cBeta Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 b
MOTHHECKHE (aKTOp! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuyeckas padora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHun»
)5 CooOriecTBa OpraHu3MOB — bubmmoreka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
%6 DKOJIOTHYECKUE CUCTEMBI bubmmoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENN SKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPaAMU/IbI bubmorexa HOK
. PANIABL. https://m.edsoo.ru/863eb5fa
Croiicta skocucteM. Cykneccus
28 [TpupogHbIE SKOCHCTEMBI
29 AHTpPOTIOT€HHBIE HKOCUCTEMBI
30 buocdepa — riodanbHas bu6mmoreka [JOK
JKOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmmoreka [JOK

onocdepsr

https://m.edso0.ru/863ebd16




32 YenoseuecTBo B Orochepe 3emin 1
1 CocymiecTBoBaHUE TTPUPOIBI U | bubmmoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0001IIeHHE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3narenbctBo «IIpocBemenney
buonorus/ [Taceunux B. B., Kamenckuit A. A., Pyomnos A. M. U ap./ nox
penakiuei [laceunnka B. B.

AxmmonepHoe o6miectBo "U3matenscTBo "llpoceemnienue”

METOANYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISL
bub6mnorexa IIOK

https://m.edsoo.ru/863e6564

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

bu6mnorexa IIOK

https://m.edsoo.ru/863e6f0

https://m.edsoo.ru/863e716¢
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