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Pabouas nporpamma (ID 1135899) yueGHoro npenmeta «buonorus. bazoblii
ypoBeHb» s oOydaromuxcst 10 — 11 kmaccoB pa3paboTaHa Ha OCHOBE
tpeboanuit ®I'OC COO, ®OOIT COO, a Takxke Ha ocHoBe OOII COO MAOY
COII Ne 20 u ¢ yuetoM paboueit nporpammsel Bocniutanus MAOY COLI Ne 20,
JermM B OCHOBY  KoHUenrtyaiabHble — nojoxenus PI'OC  COO o
B3aMMOOOYCIIOBICHHOCTA II€JIel, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUHN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TOJIOXKEHUS 00 OOIIUX LEIAX U
MPUHITUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO
obOmero o6OpasoBanusi B Poccuiickoit ®eneparuu, a TakkKe TMOJOXKEHHUS O
crenuduke OMoJIOTUH, €€ 3HAYCHUU B TIO3HAHUH JKUBOU MPUPOJIBI M 0OECIICUSHUH
CYILIECTBOBAaHUS 4YeNoBedecKOro oodmiectBa. COrIacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpeJIeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ha€T TpelcTaBiIeHUE O I1eniax, o0 obmiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mipeamera «buonorus», omnpeaenser o00sA3aTeNbHOE PEIMETHOE
colepKaHWe, €ro CTPYKTypy, pachpelelieHue Io pasfeilaM U Temaw,
PEKOMEHYeMYIO TOCIIeIOBATEIbHOCTh U3YUYCHHSI Y4eOHOTO MaTepuaina ¢ y4€Tom
MEXMIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIHHOIO
mpoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXcs.

B nmporpaMmvMe 10 OHONOrMM TakXke YYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM W TPEIMETHBIM pPE3yJIbTaTaM
oOydeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOU
JeSTEHbHOCTH/Y4eOHBIX JACHCTBUN O0O0Yy4YaloOmUXCS IO OCBOCHUIO COJEpXKAHUS
OMoIOTNYECKOTO 00pa30BaHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi ypOBEHB) pealn30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHWW OwWojoruu, Onarojapsi 4emy B HeEl
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, PEJCTABICHUI O 3J0OPOBOM
oOpasze *u3HM U OEpexKHbIM OTHOIICHHUEM K OKpYyXKarouled MNpUpPOIHOM cpeje.
[TosToMy Hapsany ¢ u3ydyeHHEM OOIIEOMOIOTUUECKUX TEOPUH, a TakKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B



HUX MPOLIECCOB B MPOTrpaMMme MO OMOJIOTHUU YJEJIEHO BHUMAHHE HMCIOJb30BAHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCETHEBHOM KU3HU JJIS PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKU HACIEICTBEHHBIX 3a00J€BaHUM YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIBTUPOBAHUSI, 000CHOBaHUS AKOJIOTHYECKHU
1enecooOpa3sHoro TMOBEJACHUS B OKpYXKalolled MPUPOAHOM cpele, aHalu3a
BIIUSIHUSL XO3SMCTBEHHOM JESTEILHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
HMCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MIPUKJIAHOW HAIIPaBIEHHOCTH
yuyeOHOro npeaMera «bUojgorus» MpoAMKTOBAHO HEOOXOIUMOCTHIO 0OecTieUeHUs
YCJIOBHUM JJIsl pEIICHUsT OJHOM U3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OMOJIOTHYECKOTrO
oOpazoBaHus, KOTOopas TmpeAmnojiaraet (GOpMHUPOBAHHE Y  OOYYaAIOIIUXCS
CIIOCOOHOCTH QIaNTUPOBATHCA K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOIero o0pa3oBaHHUS 3aHUMAET BaKHOE
mecto. OHa obecrneynBaeT (POPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAyYHOUW KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HaAHUS O KHBOW MpUpoie, e
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHM3allud W DBOJIIOIWU, CO3JAET
yCIOBHUSL  JIJIsi:  TO3HAHMUS  3aKOHOB  JKMBOM  TNPUPOABI,  (POPMHUPOBAHUS
(GyHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JIOPOBOr0 W 0Oe3omacHoro obpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHHUS, IIEHHOCTHOTO OTHOIICHUS K KMBOU MPHUPOEC
U YEJTIOBEKY.

Bbosnbiioe 3HaueHre OMOJIOTHS UMEET TaKKe VISl PeIICHUs BOCTIUTATEIbHBIX U
pa3BHBAIOIIMX  33Jad  CpelHero  oomero  o0pa3oBaHMs,  COIMAIM3AIUU
oOyyaromuxcs. Mzyuenue Ouosioruu obecrieuynBaeT yCIOBHS IS (HOPMUPOBAHUS
MHTEIJICKTYalbHBIX, KOMMYHHUKAIMOHHBIX W HMH()OPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYIbTYpbI, CIIOCOOCTBYET MHTETpAllMH OWOJIOTHYECKUX 3HAHUU C
NPEICTABICHUSMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHBIE MONOXKEHUS O TpeIHA3HAUYCHUU Y4EeOHOTO MpeIMeTa
«buonorus» CcOCTaBWIM OCHOBY [JIsi OMpENENeHUs TMOJIXOJ0B K OTOOpYy H
CTPYKTYpPUPOBAHHIO €Tr0 COJIEpkKaHUSA, TMPEJICTABICHHOTO B IporpaMMe IO
ouonorumu.

Otb6op comepkanusi ydebHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPBbIM OOy4Yaronuecs IOJKHbI OCBOMTh 3HAHUS W yMEHUSA, 3HAUYUMBIEC IS
dbopMupoBaHusT O0IIEH KyIbTYphI, ONPEICISIONINE aJeKBaTHOE TIOBEICHHE
YeJoBeKa B OKpY’Kalolled MPUPOIHON cpelie, BOCTpEOOBAHHBIE B IMOBCEIHEBHOM
KU3HU W MPAKTHYCCKOU aesTenbHOCTH. Oco00e MECTO B ITOH CHCTeME 3HAHUU
3aHUMAIOT BJIEMEHTHI COJIEPKAHUS, KOTOPBIE CIy>KaT OCHOBOU 1711 (hOpMUPOBaHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa |



LIEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alMu
OMOJOrNYecKOro o0pa3oBaHMUs.

CTpyKTypupOBaHHE COJAEpX aHUS Y4eOHOro MaTepuajia B Mporpamme Io
OMOJIOTMM OCYILECTBIEHO € YYETOM MPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSIX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aiuu u
HBOJIIOIMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOIINE COJEepKaTeabHble JIMHUU: «buonorus kak Hayka. Metozsl
HAay4yHOTo mo3HaHus», «KieTka kak Ouosormueckas cucrema», «OpraHuszm Kak
Oouonorunyeckas cuctema», «Cuctema U MHOrooOpazue OpraHM4eCKOro MHpay,
«DBOIIOIUS )KUBOM MPUPOJIBI», « IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTH.

Lens wuzyuenus yueOHoOro mpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBLHOMN
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MNpPUOOpPETeHHE YMEHH
UCIOJIb30BaTh 3TH 3HAHUA MJisi TPAMOTHBIX JIEWCTBHM B OTHOLICHUU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KHU3HEHHBIX MTPOOJIEM.

Jloctxenue 1enu u3ydeHus: ydyeObnoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeunBaETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OO0YYaIOIIMMUCS CHCTEMBbl 3HAHUM O OHOJIOTMYECKUX TEOPHSX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOMN
i (OPMHUPOBAHUS MPEJCTABICHUM O €CTECTBEHHO-HAy4YHOH KapTHHE MUpa, O
METOJlaX Hay4yHOTro MO3HaHUs, CTPOCHUH, MHOTOOOPAa3UN U OCOOEHHOCTSX JKHBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAIOIIHUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTUH;

(GopmupoBaHue y oOydaroluxcs I03HABATEIbHBIX, HWHTEIJIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOLECCe aHaiu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJAEH U MOJXOAOB K HM3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO ypOBHS OpraHu3aluy;

CTaHOBJIEHHE Yy oOydarommxcsi oOme KynbTypbl, (YHKIMOHAJIBHOMN
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHpa >KMBOW IpPUPOABl HA OCHOBAaHUM 3HAHUN U OIbITA, MOJYYEHHBIX IPHU
W3y4YEeHUN OUOJIOTHH;

dopmupoBanue y oOOydaroOUIMXCSd YMEHUN WUIIOCTPUPOBATh 3HAYCHHUE
OMOJNOrMYeCKUX 3HAHUM B MPAKTHUECKOW JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOT Ul U arpoOHOTEXHOIOTU;

BOCIIMTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH ITO3HAHHS YEIOBEKOM >KHBOU
MPUPOIBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUUECKUX
HOPM IIpY IPOBEJECHNUN OMOJIOTUYECKUX UCCIIEA0BAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBILIEHUS YPOBHS
AKOJIOTMYECKOU KYJIBTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;



MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B TIOBCETHEBHOW JKU3HU IS
OLICHKH MOCJIECTBUNA CBOEH AESITENIbHOCTHU M0 OTHOLIEHUIO K OKPY’KaloILEel cpejie,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHHE U COOJIIOIEHHE Mep MNPOPUIAKTUKH
3a00seBaHMi.

B cucreme cpemnero o6miero oOpaszoBaHusi «buonorusi», mzydaemass Ha
0a30BOM ypOBHE, SIBIISIETCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJMSIIUM B
cocTaB MpeaMeTHoU obnactu «EcTecTBEeHHO-HAYYHBIE PEMETHI.

JIns u3yueHus OMoJoTuK Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B He/IeJI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel u cxeMbl: «MeTOAbI MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3aluu OUMOCUCTEM:
MOJICKYJISIDHBIA, KJIETOUHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHM ), OnOChEepHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBI. BoJ1a 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouasl. ['HapoduIbHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1enHOBbIX KucinoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u pynkuuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, monekynbl JJHK kak renermdeckuil ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [nazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOW[IbI KIETKU: MUTOXOHAPHH, IIJIACTUIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTun. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbId HeHTp kieTku. CTpoeHue sjpa: sjaepHas o0oyouka,
KapuoIlja3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammbelr:  «PacnpeneneHue XMMHUYECKHMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuter m cxembl: «Ilepmonnueckas TabnwIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€lIKay,
«Ctpoenne pepmenrtay, «Hykmnennossie kuciaotel. JIHK», «CTtpoenne mosaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MMKPOCKOIN, OO0OpYyIOBaHUE MJId MPOBEICHHS
HaOJIOJICHUM, W3MEpPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMHJIa3bl WM KaTalasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydyeHuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIECTB U MPEBPAIICHUH SHEPTUH B KIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCTL POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
ASHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancnsiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OounocunHTese Oenka.

Heknetounsie ¢popmbl xu3HU — BUpYychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonedpuuuta yenoseka (BUY) — Bo30yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

Iloptpersr: H. K. Konbuos, /1. . Usanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Crtpoenre u xu3HeHHbld nukia Bupyca CIIN/da,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Tpormecchl, mpotekaronue B uHTepdasze. Perukarus — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHBId W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKHE OCHOBBI Pa3MHOXEHHUS W  MHIWBUAYAJIbHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenue kinetkn — Muto3. Crangun muto3za. IIponecchl, mpoucxonsinue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opMbI pa3MHOKEHUS OPraHU3MOB: Oecroyioe U nonoBoe. Bunbl 6ecrnosnoro
Pa3MHOXXEHUS: JEJIEHUE HAJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiyue Ha CTaausx Meiosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicin u
3Ha4YECHHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). ITanbl YMOPUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MpPsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHmii. OHTOTE€HE3 IBETKOBOIO PACTEHHMS: CTPOECHHUE
CEMEHHU, CTAIUU Pa3BUTHS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit», «CTpoeHHE TOJOBBIX KIETOK»,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CriepMaTo30uasl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHwe MUTO3a B KJIETKaX KOHYHKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus pasButus reHeTuku. Poiae nurosnoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMasl B CXeMaxX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. [1oyiHOE U HENOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuerieHHoe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
xpoMocombl. ['omoramMetrHsle W rereporaMeTHbie OpraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psil 1 BapuallMOHHAsT KPUBAs.
Hopma peakunun npusHaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWMHATUBHOMU
U3MEHYMBOCTU. MyTallMoHHAasi u3MeHYUBOCTh. Kiaccudukanusi MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUUUHBI MyTaluid. MyTtareHHble (paKkToOpBHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaclaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUI, OMOXUMMNY €CKU,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE onpeesIeHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C MOMOIIbIO
[111P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeJOBEKa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM IPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue W TeHepaThuBHble MyTauuu. CTBONOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH T€HETHYECKUX 3a00JIeBaHU YeIOBEKA.

JdeMoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBunos.

Tabauiel M CXEMBI: «MoHoruOpuHOE  CKpEllMBAaHUE U  €ro
IIUTOTCHETUYECKAass OCHOBa», «3aKOH paCHICIUICHUS M €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOoe  CKpelIMBaHHUEY,
«uTomorndyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBaHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIEIBHBIX TE€HOBY», «l'€HeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka monay, «3aKOHOMEPHOCTH HaCJIeIOBaHMUS,
CHEIJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoandukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoHHAs H3MEHIHBOCTD.

O6GopynoBaHue: MoOJETU-AMUIMKAIMA «MOHOTHOPHUIHOE CKpEIIUBAHULY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompenapar «po3zoduna» (HOpma, MyTaluu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPELIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. «AHanu3 MyTanuii y apo30¢uiibl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaAeHUe CENEeKIUH U JTOMECTHUKALIUS.
VYuyenne H. W. BaBunoBa o0 ueHTpax MNPOUCXOXKACHHS W MHOTro0o0pas3us
KyJbTYpHBIX pacTeHui. LleHTphl mpOMCXO0KIEeHUsS AOMAIIHUX XUBOTHBIX. CopT,
opo/ia, TamMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbI U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpenuBanue — HHOpuAMHT. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUILIOUIOB. JIOCTHMXKEHUS CENeKIMU paCTeHH, MKXUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kKak OTpacib MPOU3BOACTBA. ['€HHAas WHKEHEpUs. Tarllbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knertounbele KyJibTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxembl: kKapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl ToMalHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtmanéHaas ruopuausanus», «Padotel akagemrka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OuOTEXHONOTUW», «KileTouHble KyabTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUSY.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopust U e€ MecTo B Ouosnoruu. BiusiHue SBOIIONMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMAaJ€OHTOJIOTHYECKOM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpiaop MaTEpPUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX NyTeH y Bcex
OpraHN3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHass N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cunretnyeckas Teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MTOIOXKEHUS.

MukposBosonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoJe. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. llomyssiiimoHHBIE BOJHBI U Jpeiid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomoruu. DopMeI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEeHHOCTh OPraHM3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMeps
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036l 1 HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (HOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  DopMbl  IBOMONMM:  (prsieTHYecKas, IWBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HecrmeuUalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AanTuBHas padaiysl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabnuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoablln

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «PopMmbl  OOprOBI 32
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOImas gereHepanusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKius «[IpuMephl 3alIUTHBIX TPUCITOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
HUCKOMAeMbIX JKMBOTHBIX W pacTeHuil», wmojenp amnmuukanusa «llepexpéct
XpOMOCOM», BiaxHble TmpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozodwmiay» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pa6ora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOXKICHHM >KW3HU. HayuHble ruUmoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
3BOMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BooMU. HauanbHble 3Tamnsl
o6uonornyeckoit 3Bomonuu. ['mmnoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickasa u
nporepo3oiickas dpbl. [lameosoiickas 3pa u €€ mnepuonabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0ickass 3pa u €€ TnepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMATa M TeO0JIOTUYECKUX MpoueccoB. OCHOBHBIE JTAIlbI
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. HacnencrBennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasyMHblii. Haxojaku HCKOmaeMbIX OCTaTKOB, BPEeMs CYIIECTBOBaHMs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJIEHHOCTH  TpEACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «BosnukHoBenne CoJIHEUHOM cucTeMBl», «Pa3Buthe
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YEJIOBEKOOOpa3HbIX
o0e3psin», «OCHOBHBIE MeCTa TMAJICOHTOJOTHYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pace».

O6GopynoBanue:  Mymspku  «[IpoucxoxkaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIA), CIICTIKU WIU
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YelOoBeKa (KaMHU-YOMTEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUue padoThbI:

[Ipaktuueckast padora Ne 1. «M3ydeHne MCKOMaeMbIX OCTATKOB PacTEHUN U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
MCCIIEIOBAaHUM. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHUE HKOIOrHYeCKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cUMOM03 U ero (opmel. [lapasutusm, kooneparus,
MyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH nomyysiquu. (OCHOBHbIE —IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer 1 cxembl: kapra «[Ipupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUH U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsl, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3u B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »skocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (MUIIEBbIE) YPOBHUM 3KOCUCTEMBI. [IMIlEeBbIE LENu W CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYHUBOCTh, CAMOpPETyJIsilius, pazputue. CyKiieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (aktop ycTounBocTu 3KocucteM. CoxpaHeHHe
OMOJOTNYEeCKOTo pazHooOpas3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOocTH OHOcPepsl Kak
r100anpHOM 3KOCUCTEMBI. J[MHaMUuYeckoe paBHOBeCME M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXUMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['o6anbHbIE 2KOJIOTHYECKUE TTIPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBaA. CoxpaneHnue
O6uropa3zHooOpasusi Kak OCHOBa ycToWuuBocTu 6Guocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJb30BaHHe. JlocTHkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «llumesbie 1enu», «bUOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJOorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay», « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuorenos BogoémMa», «ArponeHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACHUCTBUS HA OpupoAy», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAIOLIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBsiii 3¢ dexTy», «DakTopsl
pPaAMOAaKTHBHOTO 3arps3HeHuss Oumocdepb», «OOmas cTpykTypa Ouocheps,
«Pacnipoctpanenune xu3Hu B Oumochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHbBIe COOOMIECTBAY, KOUICKIINHA «bHoIeH03», «BpeauTenu BaXHEHITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHUM TpynnaM OJIHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
paCTEHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JUYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHMS MpeameTa «bHoJiorus» T0CTUTAIOTCS B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOITO3HAHHS, CaMOBOCIIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXJCHUN, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEJIbHOM AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHMS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM IrPaXK1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY Hapojay, UYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunou, ropmoctu 3a cBOM Kpau, CBOK PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOSIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJIOTHMH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B PA3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHHUE U peanu3alus 310pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

MOHMMAaHWE WEHHOCTU TPABUI HMHIAUBUIAYAJTBHOIO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYlY, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIOOHE;

FOTOBHOCTh K AaKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE T00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLIeHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIEHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HAlNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATH HEOIArONpPHUATHBIE JKOJIOTUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HAJIMYKUE PA3BUTOrO HKOJOTMYECKOTO MBIIIJICHHS, SKOJIOTUYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON MEATEIbHOCTH YKOJOTHUUECKOMN
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHTATEIBCKOW KYJIbTYpPhl Kak CpeJCTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUuss 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3ALINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PeCypcHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIEM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OWMOJOTUYECKUX 3HAHMN B IEIX
MOBBIIEHUSI OOLIEd KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3yUYEHUU OUOJIOTUH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIE€JIbIO MTOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IIEHHOCTH HAY4YHOH JESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIbCKYIO IESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yJbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YMMble JJi1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0ydaroUIuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPeHHe,  HAKCIEPUMEHT U JAPYTHX),
yYHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH ¥ COI[MAIBHOW KOMIETEHIIMM O0O0yYaroumxcs, CHOCOOHOCTh
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajdbHble ydeOHbIE JEeHCTBUS B
NIO3HABATEIbHON U COLMATIbHOM MTPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHUS MPOrPaMMBbl CpPEIHETro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKHe JeiCTBUS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh TMPU OCBOEHHWU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LeNu AEATEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU UX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETAMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TIOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH U TMPOTUBOPEUYUS B paccMaTPUBAEMbIX
SABJICHUAX, (GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKkK€  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH MOCCACTBUH JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX pPeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHIE IeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIICI0BATEIBCKOW M MPOCKTHOM JCATCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTUYCCKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 MHTEPIpPETAlMH, NPEOOPa30BaHUI0 M NPUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YICOHBIX U COITMAIBHBIX MPOCKTOB;

(bopMHpOBaATH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3aJadyud B 00pa30BaTEIHHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelleHus, HaXOJAWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCAa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3HEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOIHE aJTbTePHATUBHBIC PEIICHHMS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOMsl, HAYYHO-TIOMYJAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsIX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaIM3UPOBATh



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmaruu (Cxemsul, rpaduKu, AUarpaMMmbl, TaOIUIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJI30BaTh U TPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCceX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaJdbHBIE CpeICcTBa OOIIEHUS, TOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEILHOE OTHOIIIEHNE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYATbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOrO yYACTHUKA KOMAaHIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYaIUsX, POSIBIISITH TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU I1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1auyu B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEINOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOH SPYIUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBLHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosnorus»
HAy4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHMIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATCIBHOCTH IO MOJYYEHWI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamerHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OHUOJIOTMH B CHCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHMX TEPMHUHOB U TOHSTHMA:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAsT OpraHU3alUsl >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IleHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE MKUBBIX CUCTEM, IPOIECCOB W SIBIICHUM, OpraHu3anus U NpPOBEJACHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IJIACTUYECKOTO0 M SHEPreTHUYecKoro oOMEeHa, XEeMOCHHTE3a, MHTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYCCKUX
NIPOIIECCOB ¥ SIBJIICHHM, ISl PUHATHS MPAKTUICCKUX PEHICHUN B MOBCEIHEBHOMN
KU3HU C LEeJpl0 obecnieyeHHs O€30MacHOCTH CBOEro 3J0POBbS U 3[0POBbS
OKPYXAIOIIUX JTFOCH, COOI0OIEHNS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJOTUH  JIJIst paIMOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICIICHHOE HACIeJOBAaHUE, COCTABIISATh CXEMBI
MOHOTHOPHTHOTO CKpCUIUBAHUS JUIS TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBITIONHATh Ja0OpaTOpHBIE M TMPaKTHUYECKHE paboThl, COOJ0IAThH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYI0BaAHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpPMAIIMU, HAYUYHO-TIOMYJISIPHBIC
MaTepHalbl), TUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMONIOTHYECKYI0 UH(POpPMAIIUI0O M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh IOHATHIHBIN anmapaT OMOJI0THH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHIUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSALNSI, TEHOPOH, FBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPBI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IIEMd  IUTAHWUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAaMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJIOB, TMOMYJAIUNA, TPOIYIEHTOB, KOHCYMEHTOB, pEIyIICHTOB,
OMOreolleHO30B U DKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHWU3MOB, JICHCTBUSA JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEpeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYCHHBIE 3HAHUA A OOBSICHEHUs OUOJOTHYECKUX
IPOIIECCOB M ABJICHUM, ISl MPUHATUS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM
KU3HA C 1EIpl0 oOecrieueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIUX JTI0CH, COOMI0IEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJWMOCTH HCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH [IJIS1 PAIIMOHATBFHOTO TIPUPO/IOIIOIb30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEHOCa BEIIECTB U SHEPTUU B SKOCUCTEMAaX (LIEMH TUTaHUs );

yYMEHHUE BBIMONHATh J1a0OpAaTOpHBIE W MpaKTUYECKue padoThl, COOII0IATh
mpaBmiIa Mpu paboTe ¢ y4eOHBIM U TaO0PATOPHBIM 000PYAOBAHHEM;

yMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0O TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMY IS PHBIC
MaTepuasbl),  paccMaTpuBaTh  IJIOOATBHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE ITMCHMEHHBIE U YCTHBIE COOOIIEHUS,
000011ass OMOJOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIO0JIb30BaTh MOHSATUUHBIN anmnapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
b K
1 buonorus xak Hayka 2 0.5 nonHoreia O
https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK
2 JKuBple crcTeMBI M UX OpraHU3aLus 1
https://m.edsoo.ru/7f41¢292
. bubnuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢292
b K
4 KuszHeneaTeabHOCTh KIETKHA 6 0.5 nomorexa LO
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHuEe ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 9 0.5 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




11 KVIACC

Kosau4vecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (¢ poBbIE)
Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 C) 0 9 1
BOMIOUHMORHA DHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 bubnuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Opranus 0 aromas cpeza 6 0.5
PTAHHSMEL H OXpYaromas cpea https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo006 10
000I1IECTBA U DKOJOTMUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bub OK
5 PesepBHoe Bpemst 0 nomoreka Il
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O I[TPOITPAMME 34 1.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Ne n/m Tema ypoka IIpakTuyeckue op
Bcero o0pa3oBarte/ibHbIE
padoThbI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
) [IpaxTnueckas padora Ne 1 1 0.5 bubnuoreka [JOK
«Mcnonp30BaHNE PA3TUYHBIX METOJIOB ) https://m.edsoo.ru/863e6122
MIPU U3YYCHUH OUOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX | bubnuoreka [IOK
U3y4YEeHUE https://m.edsoo.ru/863e6564
4 XuMuYecKui cocTaB KiIeTKku. Boja u 1 bubnuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
5 benku. CocTtaB u cTpoeHHe OSIKOB 1 bubmorexa HOK
https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
. bubmuoreka [JOK
6 «M3ydyeHne KaTalIuTHYECKON aKTUBHOCTHU 1 0.5
https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha MpuMepe aMuiIa3bl WK
KaTaJiasbl)»
bu6mmoreka [JOK
7 I 1
YraesozsL. Jumupet https://m.edsoo.ru/863e6870
b K
8 Hyxneunnossie kucnotsl. AT® 1 nomorexa LO

https://m.edsoo.ru/863e6d5c




I/ICTOpI/ISI U MCTOABI U3YUCHUS KIICTKH.

bubnuoreka [IOK

9
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 Kierka kak 1ieoctHas >KuBasi CHCTEMa
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopnas padora Ne 2 «M3yuenue
Patopra p . . bu6mmoreka [IOK
CTPOCHHS KIETOK PACTCHUM, KUBOTHBIX,
11 OHBOB 1 GAKTEnIi o MIKDOCKOLOM Ha 0.5 https://m.edsoo.ru/863e6ff0
p p a P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEIapaTax u ux
OIIMCAHUE
b K
12 OOMEH BEILIECTB WM META00IN3M nomorexa O
https://m.edso0.ru/863e766¢
13 doTocuHTE3. XEMOCHHTE3 bubmmorexa TTOK
https://m.edsoo.ru/863e7¢98
bu6moreka [IOK
14 9 i1 00
HEPTCTHHCCKIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
KieTku. Muto3. Jlaboparopnast padoTa No
15 3 «HabOmnronenne MuTO3a B KIIETKAX 0.5 bubmorexa LHOK
a ’ https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuyHOTO bubnuoreka [{OK
CUHTE3a https://m.edsoo.ru/863e796e
bu6 K
17 Tpancnsnus — OMocHHTE3 OelKka nbmmotexa O
https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
18 H —
CIIICTOMHEIC (bOpMLI KHSHH BHpYCHI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bubnuoreka [IOK

20 Melios
https://m.edsoo.ru/863e7f4a
)1 OO6pazoBaHue U pa3BUTHE MOJOBBIX bubnuoreka [JOK
kieTok. Omio10TBOpeHue. https://m.edsoo.ru/863e81b6
bu6mmoreka [{OK
22 WNHuBuayanbHOE pa3BUTHE OPraHU3MOB
https://m.edsoo.ru/863e8436
oy I'eHeTnka — Hayka 0 HaCJIEeICTBEHHOCTH U bubnuorexa [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 pu3HaKoB. MoHOTHOpUIHOE bubnmorexa [TOK
https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
)5 JuruGpuHoe ckperuBaHue. 3aKoH bubnuoreka [JOK
HE3aBUCUMOI'0 HACJIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
26 JlurnOpuHOe CKpeInBaHue. 3aKOH bubnuoreka [IOK
HE3aBUCUMOI'0 HACJIEA0BAHUS IPU3HAKOB https://m.edsoo.ru/863e8c60
27 CuensieHHO€e HaclieI0BaHUE MPU3HAKOB. bubmmorexa ITOK
https://m.edsoo.ru/863e8c60
)3 I'enetuka nona. HacnemoBanue bubnuoreka [[OK
NPU3HAKOB, CLEIUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8efe
N3menunBocth. HenacineactBenHas
n3MeHUnBOCTb. JlabopartopHas padboTa Ne
29 4. Nzyyenne Moau(pUKAITUOHHON 0.5 bubnuorexa [IOK
U3MEHYMBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO psJa U BapHallMOHHOU
KpHUBOW»
30 HacnencrtBenHas U3MEHUYUBOCTD bubmorexa LIOK

https://m.edsoo.ru/863e8d78

31

I'eneTuka denoBeka




bubnuoreka [IOK

32 (Ceteint Kak Kayia i npotiece : https://m.edsoo.ru/8639214
13 MeTo bl M TOCTHXKEHUS CETICKIIUT | bu6mmoreka [IOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib | bubnuoteka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2.5




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
uudpoBbIie
Ne n/m Tema ypoka IIpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypcsl
" bubnuorexa [JOK
1 DBOJIIOIHUS U METOBI €€ H3yICHHUS 1
https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHuii 00 | bubnuorexa [JOK
HBOTIOLAN https://m.edsoo.ru/863e9570
3 MukposBontonus 1 bubmorexa OK
https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 2JIeMeHTapHas eIuHUIA
4 BHIa U dBoJtonuu. JlabopaTopHas pabora | 0.5 bubnuorexa [JOK
Ne 1 «CpaBHeHue BUIOB 110 ’ https://m.eds00.ru/863e99¢6
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBKymue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [IOK
(haKTOpBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0p U €10 GOpMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa | 0.5 bubnuoreka [JOK
Ne 2 «Onncanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bu6mmoreka [JOK
8 HampaBnienus 1 myTH MaKkpOd3BOJIIOIHH 1

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




9 HeobpaTumocTs 3BOTIOIUN
10 Wcropus xu3Hu Ha 3emiie U METObI €€
H3y4YeHUS
1 ['MnoTe3bl NPOUCXOKIACHUS KU3HHU HA bubnuorexka [JOK
3emie https://m.edsoo.ru/863ea5a6
2 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
13 OCHOBHBIE ATarbl YBOJTIOIUN bubnuorexa [JOK
PacTUTEIBHOIO U )KUBOTHOTO MUDA. https://m.edsoo.ru/863ea8bc
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnuotexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) Bubamorera [IOK
https://m.edsoo.ru/863eac2c
16 JBmwxymue cuibl (hakTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJINU DBOJIIOIUH YEJIOBEKA
13 YenoBeueckue pachl M IPUPOIHBIC bubnuoreka [JOK
aJlanTanyy 4eJIOBEKa https://m.edsoo.ru/863eaea2
19 DKOJIOTHS KaK HayKa
20 Cpenbl 0OuTaHMS U SKOJIOTHUYECKUE
(hakTophI
21 AbGuoTtnyeckue (HakTopsl. bubmorexa HOK
https://m.edsoo.ru/863eafec
JlaboparopHas pabota Ne 3.
22 «Mopdodonoruueckue 0COOEHHOCTH 0.5 Bubmorexa LIOK
pacTeHMii U3 Pa3HBIX MECT OOUTAHUSY. hutps://m.edsoo.ru/863eb10e
23 buoTtnueckue pakropsl Bubmorexa LIOK

https://m.edsoo.ru/863eb348




DKOJIOTUYECKHE XapaKTEPUCTUKHI

24 1
MOMYJISALUH.
bu6mmoreka [IOK
2 — 1
5 Coo0mecTBa Oprann3MoB — OHOLIEHO3 hitps/m. edsoo.ru/863eb46a
b K
26 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) 1 nonxoreia LO
https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN YKOCHUCTEMBI.
. bubmmoreka [{OK
27 Okonorudeckue nupamuabl. CoiicTBa 1
https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccus
28 [IpupoHbIE S5KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — riobanbHas sKocucTeMa 1 bubnuoreka [JOK
3emnun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuoreka [IOK
onocdepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B buochepe 3emiu 1
13 CocyliecTBOBaHUE TTPUPOJIBI U 1 bubnuoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 CocymiecTBoBaHE PUPOABI U |
YyelioBeYeCcTBa
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1.5
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