PABOYAA ITPOI'PAMMA

[Tpunoxxenue Ne 12

K npuka3zy ot 29.08.2025 Ne 158
«O BHECEHHH U3MEHEHUH B
OCHOBHYIO 00I11c00pa30BaTE/IbHYIO
porpaMmy CpeHero ooIero
00pa3oBaHUsD»

yaebHoro npeamera «buomorusny(0a30BbIii YpOBEHD)

Jutst ooygaronuxcest 10-11 xmaccos



HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHUOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpe/ieNICHUs] TMOAXOA0B K (DOPMHPOBAHHIO COACpPKAHHUA YUEOHOTO TpeaMeTa
«buonorus» cocraBwin: KoHuenryaiabHele mnonoxkenus PIroC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNiel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIMX HENIX U
NPUHIUTNIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpPEIHETO
oOmero oOpasoBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUM KUBOW MPUPOJILI U 00ECTICYCHUH
CYIIECTBOBAaHHS YEIOBEUYECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TIOJOXKCHHSIM,
OIpeieNIeHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owosoruu Aa€T MpeACTaBICHHE O TMeNsix, 00 obmiei
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHOoro mpenmera «buonorus», omnpenenser 00s3aTENbBHOE TMPEAMETHOE
collepkaHHe, €ro CTPYKTypy, pachpelelieHue I0 pasjeigaM U Temaw,
PEKOMEHIyeMYIO TOCJIEIOBATEILHOCTh M3YUEHHUSI YU4EeOHOro MaTepuaia ¢ yuéTom
MEXMIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe mo OWONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAIlPEMETHBIM U TPEIMETHBIM pe3yJbTaTaMm
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NeATeIbHOCTH/YUEOHBIX JCHCTBUM OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOrMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHWW OWOJoruu, Onarojapss 4emy B HeEl
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
(GopMUpOBAaHUEM  €CTECTBEHHO-HAYyYHOI'O  MHUPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTMUECKOTO MBIIUIEHUS, IPEACTABICHUI O 3710pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsify ¢ U3ydeHHEM OOIIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIECCOB B MPOrpamMMe MO OHOJOTHH yJEJICHO BHUMaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKIATHBIX 3a/1a4, B
TOM 4HCIIe: MPO(UIAKTUKN HACIEACTBEHHBIX 3a00J€BaHWN YEJIOBEKa, MEIHUKO-
Te€HETUYECKOTO KOHCYJIBTHPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
[EJIeCO00Pa3HOro0 TOBENEHUS B OKPYKAWOIIEH NPUPOTHOW Cpene, aHamu3a



BIIUSIHUSL XO3SIMCTBEHHOM NESITEIbHOCTH YEJOBEKAa HA COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CHJIEHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAaHO HEOOXOJIUMOCTHIO 0OECTICUEHUSs
YCIIOBUM JJIsl PEIICHUS] OJJHOM M3 aKTyaJbHBIX 3a/1au IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpexanonaraer (GopmMupoBaHue y 0OydarouIuxcs
CIIOCOOHOCTH aJaliTUPOBAThCS K M3MEHEHMSIM JMHAMUYHO pPa3BUBAIOLIErOCA
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpeaHero ooOimero 00Opa3oBaHMsS 3aHUMAET BaXKHOE
mecto. OHa obecrneunBaeT (POPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAy4YHOM KapTHHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O XKUBOM mpupoje, eé
OTJIUYMUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3allMd MU JBOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  Mpuponbl, (QopMUpOBaHUs
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KHU3HH, SKOJIOTMIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K YKUBOW MPHUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUST UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeIHero  oomero  o0pa3oBaHUs, COLMATU3ALNU
oOyuaromuxcs. M3ydenne 6uonorun oOecrnednBaeT ycioBHs sl (OpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpAallMM OWOJIOTUYECKUX 3HAHUHU C
NPEJICTABICHUSMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme IIo
ounonoruu.

Otb6op coxepkanusi ydebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBbIM OO0y4Yaroniuecs JOJDKHBI OCBOUTh 3HAHUS M YMEHUS, 3HAUUMBbIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBAaTHOE TIOBEICHHE
YyeJoBeKa B OKpY’Kalollled MPUPOIHON cpene, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUYeCKoH aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3aluu
OMOIOrMYecKoro 00pa3oBaHuUs.

CTpyKkTypupoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSAX XKUBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu u
ABOIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»



BBIJICJICHBI CIICIYIONIUE COoJepKaTebHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3M Kak
Oouonornueckas cucremay, «CucremMa U MHOrooOpasne OpPraHHMYeCKOro MUpay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wm3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJiIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
yYpOBHE 00€CTICUNBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIax, CIy>KalluX OCHOBOM
Uit (OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MeTOJaX Hay4YHOT'O0 MO3HAHUSI, CTPOCHHH, MHOTOOOPa3uu U OCOOSHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromUXCs TMO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHaiM3a JaHHBIX O IMYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IUIAJIOB, UJEH U TMOAXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3alINH;

CTAaHOBJIEHHE Yy OOydYamIMXCi O0OIel KyJabTypbl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SIBICHUS OKPY’KAIOIIETO
MHUpa WUBOW MPUPOABl HAa OCHOBAHMM 3HAHUM M OIbITA, MOIYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0Oy4arolmUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOIEHUS STUIECKUX
HOPM TIPU TIPOBEJICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTHYECKOUN KYJIBTYPHI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM KU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH 110 OTHOIICHUIO K OKPYXaIoIlel cpere,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIIOJICHHE Mep MPOPUITAKTHKU
3a00JIeBaHMA.



B cucreme cpeanero o6miero oOpaszoBaHusi «buonorusi», mzyuaemas Ha
0a30BOM YpOBHE, SBJISICTCS 00S3aTEIbHBIM Y4EOHBIM IMPEAMETOM, BXOISIIAM B
COCTaB MpeaMETHOU 00acTu «ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

JI1st u3yueHus OMoOJ0TUH HAa 0A30BOM YPOBHE CPEJIHETO 00Iero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B He/1eJI0).



COIEPKXAHUE OBYYEHUA
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 KUBOUM TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YecKUue padoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBINA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecTB B Kierke. llommepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
GyHKIMHN OENKOB.



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

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubdo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapodoOHble cBoilicTBa. buonormveckue ¢yHkuuu JaunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1eruHOBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3auMOJICHCTBUS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTudeckas. OcoOeHHOCTH
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxxaeHne MHUTOXOHApPUN W Tactuia. Buapl mactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue supa: saepHas o00JIouKa,
KapHoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT 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.

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B XKUBOM MPUPOIEY.

Tabmuer m cxembl: «llepuonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHUOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, HW3MEPEHMM, DKCIIEPUMEHTOB, MHUKPOIpENnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHMsI KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHYeCKUit OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoawmpoBaHue amuHOKMCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Heknetounsie ¢popmbl xu3HU — BUpychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynoaedpuuuta yenosexka (BUY) — Bo30yautens CIIN/a.



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

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nuTanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMeHn», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukarus JJHK».

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdasza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS U  MHAUMBUAYAJIBHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — Muto3. Crangun muto3za. IIponecchl, mpoucxXonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VIcKycCcTBeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0TO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusSX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YCHHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHne3. IloctamOpuoHanbHOE pa3BuTHE. THIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue



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

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsiii mukimy, «Pemnmukauus JHK», «Mutos»,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIET0», «SNIEKIeTKa MIIEKONUTAIOMEro», «KapruoknHe3 B KIIETKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMH B CTAHOBJIEHWU TEHETHKU. BKiam poccHiiCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MMPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HacJIeIOBAaHHUIO I'eHOB. HapylnieHne cuemieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CIEIJICHHBIX C IMOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUMBOCTH. BapualimoHHbIN psif ¥ BapualmoOHHas KpuBasl.
Hopma peakunun npusnaka. KoauyecTBEHHBIE M Kau€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wim TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuMHaTHBHAs
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTophI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOW n3MeHunBocty H. Y. BaBuiosa.

Bhesnepnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI T€HETHKU
YyeJIoBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeAeICHUE reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJE C MOMOIIbIO
[111P-anamm3a. HacnencTBeHnnbie 3a0ojieBaHUS 4YeJOBEKAa: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue W TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHI YeII0OBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmumer w cxeMbl:  «MOHOTHOPHIHOE  CKpCIIMBAaHUE H  €TO
[IUTOTCHETUYECKAasE OCHOBA», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIdBaHUEY,
«uTomorudyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAaHUAY, «Meiio3y,
«B3auMoIeCTBUE AJUIENIBHBIX TE€HOB», «['€HETMYECKHME KapTbl pAaCTCHUHU,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka mosay», «3aKOHOMEPHOCTH HacCJeIO0BaHUS,
CLHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHabI
M3MEHYUBOCTHY, «MoaudukanmornHas HW3MEHYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TPy KpoBu», «MyTallMOHHAS U3MEHIMBOCTHY.

OGopynoBaHue: MOJETU-AMIIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOopMa, MyTanuu
(OpMBI KPBUILEB U OKPACKU Teja), repdapuii «I opox moceBHON».

JlabopaTopHblie U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «M3ydueHue MoauduKalluOHHOW U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. « AHaiu3 MyTauuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IpOLECC. 3apOXKAEHUE CEJEKIMU U JOMECTUKAIUS.
VYuyenne H. WM. BaBwioBa 0 IMeHTpaxX TMPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOMCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIBI CeeKIIUU. MacCOBbIN M MHAUBUIYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HUHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTHUHHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHuWE — ayTOPUAMHT.
Otnanénnas rtulOpuamsanus u €€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
NOJIyYEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEpUs. Taribl
co3nanuss pexomOmHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Kierounbele KyJibTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmumpel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKICHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHuity, «OtmanéHnas ruopuausanus», «Padotel akagemrka M. @. MBanoBay,
«ITomuammmonaus», «OOBEeKTH OWOTEeXHONOTUN», «KieTouHble KyJIbTYpBl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHHSY.



JlabopaTopHble M NpaKkTHYecKue padoThbl:

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

11 KVIACC

Tema 1. JBosroHOHHASE OHOJIOTUS.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouoyioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TAJ€OHTOJOTHYECKOM JIETOIUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GpayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH Yy BceX
OpraHN3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OTrPAaHUYEHHOCTU PECYPCOB, HEOINpeAenNEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

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

MukposBosonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIIOIMUA BUAOB B MpHpojae. MyTallMOHHBIH
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M30s1ust U1 MUrpanusi.

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

[TprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yibTaT dBodonud. [Ipumepst
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036l 1 HAHOATATITAIIH.

Bun wu BumooOGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  DopMbl  IBOMONMM:  (prsieTHYecKas, IWBEpPreHTHAs,
KOHBEpPreHTHasi, napasiesibHas. HeoOpaTuMoCTh 3BOIOLIUH.

[IpoucxoxaeHue oT HecrmeuUalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS padalysl.

JdeMoHcTpanum:



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

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanumn», «OOImas aereHepanus,
«/IBmxkymue cuibl sBomonMuy», «Kaprta-cxema MapuipyTta mnytemectBus Y.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUTO00OPA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[lpumMepsl 3alIUTHBIX MPUCITIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHMNY», 00bEMHAS MOJETh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguyeckass kapra wMupa, KoyUieKius «DopMbI COXPaAHHOCTU
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOMY», BiaxHble TipenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozodwmiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacCKH TeJla).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

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

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

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apOoKICHUU KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
3BOMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3Botonuu. HavanbHbie 3Tamnbl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickasa u
nporepo3oiickas Hpbl. laneosoiickas spa u €€ mnepuonabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: MAJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE 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  cwibl  (pakTopbl) — aHTpONOTreHe3a. Hacnencrsennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomdamui, Yenosek HeanaepranbCkuh, YHenoBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajiouMjHas  (dKBaTOpHaIbHas),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
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 cxeMol: «Bo3nukHoBenne CoJIHEUHOH cuCTEMBI», «Pa3Butie
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YEJIOBEKOOOpa3HbIX
0o0e3bsiHn», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pace».

O6GopynoBanue:  Mymspku  «[IpoucxoxkaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAHbOHLA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «/3ydueHue HCKOMaeMbIX OCTATKOB PacTEHUN U
KUBOTHBIX B KOJUICKIIHSIX).



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

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3ajau ¥ pasJeibl 3KOJOTUH. MeToIbl 3KOJOTHYECKUX
UCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHMYECKHME U aAHTPOINOreHHble. JIeHCTBHE HKOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBbI.

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

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasurusm, koomnepaius,
MyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (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.

Tabnumer 1 cxembl: kapra «[Ipupoansie 30HbI 3eminy», «Cpeabl oOUTaHUSA
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdomorudaeckue 0COOEHHOCTA PACTCHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIeyCcay.

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

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0miectBO opranu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiueBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Dkosioruyeckre cucteMbl (3kocucTembl). llonstue 00 »skocucreme u
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (MUIIEBbIE) YPOBHUM 3KOCUCTEMBI. [IMIlEeBbIE LENu W CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBa 3KOCUCTEM:
YCTOMYUBOCTh, CAMOpPETyIIsius, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMA XBOWHOTO
WJIY [IAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM M YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 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
rI00anbHON JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

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

YenoseyecTBO B Orochepe 3emin. AHTpONOreHHbIe U3MEHEeHUs B Orocdepe.
['mo6anbHbIE 2KOJIOTHYECKUE POOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa yCToWuuBoCcTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJIE€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHUs
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. W. Bepnajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubsie coobmiectBay, «llenmu nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWMHOTO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAsS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBerii d3pdexT», «DakTopbl
pPaAMOAaKTHBHOTO 3arps3HeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Monaenb-ammInkanus «TunuaHble OMOIEHO3bI», TepOapwHii
«PactutenpHblie cO00IIECTBaY, KoJeKiuu «buorienosy», «Bpeaurenn BaxxHeHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHUM TpylIaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoii ®enepannu, H300pa’ke€HUs OXPaHAEMbIX BHIOB
pPaCTEHHUH 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 OOydYalollUMHCS TpOrpaMM  CpeaHero o0mero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
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 OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUA Mpeamera «buosorus» mocTurarorcs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH IIO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHMEHTAlIM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCTIMTATENIbHOM JAEATEIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeTOCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JICHA POCCUMCKOTO OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3AAHUU
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 HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABATEJbHBIX M HCCIEIOBATEIILCKUX 3aJay, YBaAXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUNCKOM IPaXK1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HapoOAy, YyBCTBa OTBETCTBEHHOCTH IIEpe.l
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHONOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO M 3amuTte OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOW JKM3HM B COOTBETCTBUHU C
TpaauusiMHi Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU MIPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJYyYHs:

NOHUMAHHUE U peaiu3alus 370pOBOro u 0Oe30MacHoro obpasza KU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE WEHHOCTU TMPABUJI HMHIAMBUIYAJIbHOIO H©  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUEK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

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

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHANBHONU NEATEIHHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

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

OCO3HAHHE TJI00ATBHOTO XapakTepa 3KOJOTHMYECKUX MpOoOJeM M MyTed uxX
peLIeHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIEHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalnpaBJICHHBIX HAa COXPAaHCHHE DPABHOBECHUS B HSKOCUCTEMAax, OXpPaHy BHJIOB,
aKocHuCcTeM, Orochepsl);



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

HAJIMYKUE PA3BUTOTO SKOJOTMUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON MEATEIbHOCTH YKOJOTHUUECKOMN
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOW KYJBTYpPhl Kak CpeJCTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHus 00 OKpYyXKaloleM MHUpE KaK O €IWHCTBE IPHUPOJIbI, YEJIOBEKa U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIMIEHUSI OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

NOHUMAHHUE CYIIHOCTH METOJ0B MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OWOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U HCCIIEIOBATEIIBCKYIO NESITEIbHOCTh UHAUBUAYAIBHO 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 pe3yibTaTbl OCBOEHUS yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPrus, SBJICHHUE, MPOILECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPeHHe,  HAKCIEPUMEHT U JAPYTHX),
yYHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

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

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

MeranpenMeTHbIE PE3YJbTaThl OCBOCHMSI TPOrPAMMbl CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKHe JeiCTBUS:

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

UCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIECHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu MAEeSTEIbHOCTH, 3ajlaBas IapamMeTpbl U KPUTEPUU HX
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 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

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



TakK€  MPOTUBOPEUMH  Pa3HOTO  poja,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIIEACTBUIN JACATEIHPHOCTH;

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

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJABI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalllH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIHHOM
NESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOJWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TMEpPeHOca CPEJCTB U CIIOCOOOB
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, Mpejiaratbh OPUTHHAIBHBIC TMOIXOJbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax 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 Ouonornueckoil nHGOpMalUU, HEOOXOIUMOU ISl BHITIOJHEHUS! y4eOHBIX
3ajay;

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

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
Oouonornueckoit nHGopmanuu (cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAdyeCTBE CpPEJACTBA IMpu pabdoTe ¢
Oouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WHOOpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA APYTHX YYaCTHHKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHBIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esITeJIbHOCTh:

NOHMUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJUBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUN yU4eOHOU 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIJIEKTHUBA;



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

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aileHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHns B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1EJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K KWBOUW MpPUPOE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NI€SITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEIOUTECHUN;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIAUIHH B
pa3HbIX OOJIACTSAX 3HAHUM, IOCTOSHHO IMOBBIIIATh CBOW 0OOpa3oBaTElbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBLHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHWCTBUA M MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyIbTATOB H
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIEKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHUIO;



MPUHUMATh MOTHBBI M AapryMEHTBl APYIMX MpPH aHalu3€ pe3ylbTaToB
NEeSATENbHOCTH;

3) npuHATHE Ce0ONA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHUBBI M apryMeHTBl JpPYTUX NpHU aHaJIU3€ pPe3yJbTaTOB
NS TENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamMera «buosnorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUMsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamerHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAay4YHOW KApTUHBI MUpa U HAy4HOIO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHATBLHOU
IPAMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, wmeTabonu3M (0OOMEH BEHIECTB U MpEeBpallCHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslNs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKUE TEeOpuu (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAsA, UEHTpajdbHas JOTrMa MOJEKYJsipHON Ouonorum), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJeTh METOJAaMHU HayYHOT'O TIO3HAHUS B OMOJOTUU: HAOIIOICHNE U
OMHUCAHUE MUBBIX CUCTEM, IPOILIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUA W 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMPEBpallleHUs] SHEPTUU B KJIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSAThH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTHYCCKUX
IIPOIIECCOB ¥ SIBJICHHM, JUISl MIPUHATHS MPAKTUYCCKUX PEIICHUN B TOBCEIHCBHOM
KU3HU C ULEeJbl0 obecrieyeHus O€30MacHOCTH CBOEro 3/10pPOBbS U 3[10POBbS
OKPY>KAIOIIUX JT0JIeH, COOI0JICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOM owoaoruu u OMOTEXHOJIOTUH TUTSI paIMoOHAIEHOTO
IPHPOJIOTIOJIH30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTHOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HacCJeJOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPHUTHOTO CKPEIIUBAHUS JUIS TPECKa3aHus HACICIOBAaHHUS TNPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHUE PadOThl, COOMIOAATH
paBuia Ipu pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUsA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBa MAcCOBOM MH(OpMAIUKU, HAyYHO-TIOMYJISIpHBIC
MaTepHalibl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
0000111ast OMOJIOTHYECKYI0 UH(POPMAIMIO M3 HECKOJIbKMX MCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHATHIHBIN anmnapaT OMOJI0THH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHH B CHCTEME HAYYHOTO
3HaHHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBhIBaTh COJEP)KAHHE OMOJOTHUYECKHX TEPMHUHOB W TOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, PBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPBI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMuaa, OuoreoreHos3, ouocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nytedt sBomoruu A. H. CeepuioBa, yuenust o ouochepe B. 1. Bepnanckoro),
OTPENENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAaMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIJIBIKCHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
PEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC NPHU3HAKU CTPOCHUS OHOJOTHUYECKUX
OOBEKTOB: BHUJOB, TONYJAIUN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U DJKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUSA JKOJOTMYECKUX (DaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUOIOTMYECKUX
MIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUSL NMPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOU
KU3HA C 1EJIpl0 oOecreyeHus O€30MacHOCTH CBOErO 3J0POBbS U 370POBbS
OKPYXAIOIIUX JTI0/CH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOIUMOCTH HCIIOIB30BAHUS JTOCTHUKCHUN
COBPEMEHHOW OMOJIOTUH TSl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUs );

YMEHHUE BBIMOJNHATh J1a0OpaTOpHBbIE W MIpakTUYecKue padoThl, COOJIOAATH
mpaBmiIa nmpu pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBATh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpMAIK, HAYYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass OMoNIOrnYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aeioB U TeM nmudpoBLIe
Ne n/m P Konrpoasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbnmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CHCTEMEI U UX OpraHu3ausl 1 bubmiorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
bu6 OK
4 KusHeneaTeabHOCTh KIETKHA 6 nommorexa I
https://m.edsoo.ru/7f41¢c292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprannu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41¢292
bu6 K
8 Pe3epBHOE BpeMst 1 uomorexa O
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KojaunuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHue pa3aejioB H TeEM nudpoBLIe
Ne n/n P Konrtpoiasbnbie | IlpakTuyeckue (1upp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmmorexa [OK
P pyxatom pen https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6 OK
5 PesepBHoe Bpemst 2 nomrotexa [
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
bu6moreka [IOK
2 «HMcnonp30BaHne pa3In4YHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPH U3yYEHUHU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLIECCHI | bubmuoreka [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubnuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bub OK
5 benku. CoctaB u cTpoeHHE OEITKOB 1 nommoreka L
https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIas3bl
WJIM KaTalasbl)»
b K
7 VYraesoasl. JIunuael 1 nGmroTexa O

https://m.edsoo0.ru/863e6870




bubmuoreka [JOK

8 Hyxneunoseie kucnotsl. ATO
https://m.edsoo.ru/863e6d5c
9 Hctopus u meToapl U3ydeHUs bubmmorexa [{OK
Kkietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1ienoctHas kuBas
cucrema
CrtpoeHnune dyKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHUs KIIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOTIpETiapaTax u ux
OTTHCAHUECY
bu6mmoreka [IOK
12 OOMeH BemeCTs nim MeTabo M3M https://m.edso00.ru/863e766¢
13 ®oTOCUHTE3. XEMOCHHTE3 bubmorexa OK
https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTuueciuii oOmen https://m.edsoo.ru/863¢7aae
’KuszHeHHbIN IMKI KISTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHas
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 Bubmorexa OK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIlIKa JIyKa Ha
FOTOBBIX MUKpOITpEraparax»
16 buocunres Oenka. Peakims bubmuoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancasmus — OuocuHTe3 Oenka bubmiorexa LIOK

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




13 Hexnerounsie hopmbl )KU3HA — bubmumoreka [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bubmmorexa [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmmoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHHeE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HAaCJIEJICTBEHHOCTH U U3MEHUYHBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBAHUS
bu6mmoreka [JOK
24 MpU3HAKOB. MOHOTHOpHIHOE
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UrUOpUIHOE CKpEelMBaHuE. 3aKOH
A U betl bubmuorexka [JOK
25 HE3aBUCHUMOI'O HACJIEJOBAHUsA
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemieHHOE Hacle10BaHKe
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubnunoreka [JOK

MOHOTHOPUHOTO U AUTUOPUHOTO
CKpEeIUBaHUs Y IPO30(UITBI HA
TOTOBBIX MUKpPOIIpenapaTax»

https://m.edso0.ru/863e8c60




7 I'eneruka nmona. HacnenoBanue | bubmuoreka [JOK
IIPU3HAKOB, CLEIICHHBIX C [I0JIOM https://m.edsoo.ru/863e8c60
HN3menunBocth. HenacneacteenHas
M3MEHUYMBOCTB. JlaboparopHas

)3 pabora Ne 6. N3yucuwne 1 0.5 bubnmoreka [JOK
MO (UKAITIOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOIO psifa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHasi "BMEHYMBOCTb.

29 JlabopaTtopnas pabota No 7. 1 0.5 bubmuorexa [JOK
«AHamm3 MyTanuit y Apo30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOITpENapaTax»

30 I'enetnka yenoBeka 1 Bubnmorexa [IOK

https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO

31 teMe «HacnencTBeHHOCTh U 1
W3MEHYUBOCTh OPraHU3MOB)

32 Ceneknus Kak HayKa v IIPOLIECC 1 bubmmorexa [TOK

https://m.edsoo.ru/863e9214

13 MeToabl 1 JOCTHXKEHHUS CETICKIINT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHo0THS Kak OTpacib | bubnunoreka [JOK
NIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

KoaudecTBO 4acoB

Jara
Ne Nlata DJIeKTpOHHbIe LU poBbIE
Tema ypoka Kourpoubnbie | IIpakTuyeckue | MO
n/n Bcero o o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI IUIaHy
pakry
DBOJIIOIHS U METOJIBI €€
bubmmoreka [IOK
1 U3y4YECHUS 1 1
https://m.edsoo.ru/863ea20e
Bxonnast koHTposibHas paboTa
) Hcropus pazsutus 1 bubnuoreka [IOK
Mpe/ICTaBICHUH 00 SBOIOINH https://m.eds00.ru/863¢9570
b K
3 MukposBonronus 1 nommorexa 110
https://m.edsoo.ru/863e9cle
[Tomymsitus kKak seMeHTapHas
€MHUIIa BUJIA ¥ SBOJTIOITHH.

4 JlabGopaTtopnas pabota Ne 1 | 0.5 bubnuoreka [IOK
«CpaBHeHue BUJIOB TI0 ’ https://m.eds00.ru/863e99¢6
MOP(OJIOrHIECKOMY
KPUTEPUIO»

BIDKYIITUE CHUJIBI
Apimicym bu6mmoreka [JOK
5 (a;meMeHTapHbIe HaKTOPHI) 1
https://m.edsoo.ru/863e9da4
IBOJTIOIHI

6 EcrecTBeHHBIl 0TOOD 1 €T0 | bubnunoreka [JOK
hopmbl https://m.edsoo.ru/863e9ed0
Pesynbrartsl 3Bomtonuu:

MIPUCIIOCOOICHHOCTD
p bu6mmoreka [JOK
7 OpPraHU3MOB U 1 0.5
https://m.edsoo.ru/863e9fde
BHUJI000pa30BaHue.

JIaGopatopHas pabota Ne 2




«Onucanue
MIPUCTIOCOOICHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO XapaKTepa

Hanpasnenuns u nyru

bubmmoreka [{OK

8 MAaKpO3BOIIOLUNA https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINN
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3yUCHUS
1 ['unoTte3bl mpoucxoXACHUS bubnuoreka [IOK
YKU3HU Ha 3emIie https://m.edsoo.ru/863ea5a6
12 PazBuTne xu3Hn Ha 3emMire 1o bu6moreka [IOK
3paMm U Iepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOTIOLUN
PacTUTENBHOTO U JKUBOTHOTO
13 mupa. [Ipaktuueckas pabora 0.5 bubnuoreka [JOK
No 1 «M3yyenune nckomaembIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHU U
YKUBOTHBIX B KOJJICKIIMSIX»
14 CoBpeMeHHas cucrema bubnuoreka [JOK
OPraHuvecKoTro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIONMS YEJIOBEKA bubmuoreka [JOK
(anTpOIIOTCHE3) https://m.edsoo.ru/863eac2¢
16 JBuxymue cuibl (hakTops) bubmuoreka [JOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJANH 3BOJIOLHUH
YyeJnoBeKa
18 Yenoseueckue pacel U bubnunoreka [JOK




MPUPOJHBIE AN Tall!
YeJI0BeKa

https://m.edsoo.ru/863eaea2

19

PesepBHrIit ypok. O000IICHNE

IO TeMe.
KontponsHas pabora

«BO3HUKHOBEHHE U pa3BUTHE

JKU3HU HA 3eMIIe»

20

DKoJorus KaKk HayKa

21

Cpensl oOuTanus u
JKOJIOrHuecKkre (hakTopbl

bu6moreka [IOK
https://m.edsoo.ru/863eafec

22

AOGuoTtndeckue (HakTopsl.
JlabopaTtopnas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH PACTCHHM W3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas pabota Ne 4.
«BnusiHue cBeta Ha pocT U

Pa3BUTHUEC YEPECHKOB KOJICYCay

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue GakTopsl

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

24

OKOJIOTUYECKUE

XapPAKTCPUCTUKU ITOIMYJIALNHA.

[IpakTuueckas pabora Ne 2
«Iloxcuér mIoTHOCTH
MOMYJISALMKA pa3HbIX BUIOB
pacTeHun»

0.5

25

Coo0bmecTBa OpraHu3MoB —

OUOIIEHO3

bu6nunoreka [JOK
https://m.edsoo.ru/863eb46a




26 DKOJIOTHYECKHE CUCTEMBI | bubnmoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. DKOJIOTHUECKHE 1 bubnuorexa [JOK
nupamubl. CBoiicTBa https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccus

28 [IpupoaHbIE S5KOCUCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas | bubnuorexa [JOK
AKOCHCTEMa 3eMIIH https://m.edsoo.ru/863ebb5e

a1 3aKOHOMEPHOCTH 1 bubmuorexa [JOK
CyIIIeCTBOBaHUs OHochepbl https://m.edsoo.ru/863ebd16
YenoseuecTBo B Onochepe

1 3emun |
Hrtorosast KOHTpOJIbHASA
pabota

13 CocyliiecTBOBaHUE TTPUPOJIBI U 1 bubnuoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubiit ypok. O6001eHNE

34 TeMbl «Coo00I11IeCcTBa 1 1
9KOJIOTHYECKHUE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CopMHpPOBAaHHOCTh 3HAHUM O MECTE M POJIM OUOJIOTMH B CHUCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
ounosiornu; (HYHKIMOHAILHONW TPaMOTHOCTH YeJIOBEKa JUIsl PEIICHUs

JKM3HCHHBIX 3aJ1a4

YMeHHne packpbiBaTh COJACp)KaHUE OWOJOTHYECKUX TEPMHUHOB U
TIOHSATHMN: KU3Hb, KIJIETKA, OPraHu3M; MeTa0o0Jmu3M (0OMEH BElIeCTB U
MpeBpallleHUe HHEpPruH), TOMeocTa3 (camMoperyisiuus), ypOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CaMOBOCIPOU3BEIACHHUE (PETPOTYKITHS),

HACJI€ACTBEHHOCTh, UH3MCHYNUBOCTL, POCT U Pa3BUTUC

YMmenue uznaratb OMOJOTHYECKUE TEOpUH (KJIETOYHAsi, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I. Mennens, T. Moprana, H.U. BaBunosa) u
yueHus: (0 IEHTpaX MHOroooOpaszus U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTh MCTOAAMHM HAYYHOI'O IIO3HAaHHUA B ouogoTuu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H XBHCHHﬁ;
OpraHu3anuia u IMPOBEACHHUE OHOJIOTUYECKOTI O OKCIICPUMCHTA,
BBIABHKCHHUC TUIIOTE3bI, BBIAABJIICHHC 3aBUCHUMOCTHU MCKOY
HCCICAYCMBIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIIENATHh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KIETOK
OPOKAapUOT U DYKAPUOT, OJHOKIETOYHBIX UM MHOTOKIETOYHBIX
OpraHW3MOB; OCOOGHHOCTH  MpolleccoB oOMEHa  BEIIeECTB U
IpeBpalleHus] dHepruu B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U
JHEPreTHYeckoro - OoOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meko3a,
OIUIOJJOTBOPEHHUS,  PA3MHOXEHHUS,  HWHJAWBHUAYAJIbHOTO  Pa3BUTHUSA

OopraHu3Ma (OHTOI'€HE3)




YMenue MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BSICHEHUS

OHOJIOTHYECKUX mpouecCoB U ﬂBHeHHﬁ, IJI1 TIPUHATHUA TPAKTUUCCKUX
peleHNi B TOBCETHEBHOW KHU3HM B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 370POBBS M 37I0POBBS OKPYXKAIOIINX JIFO/IEH, COOIOICHUSI HOPM
T'paMOTHOI'O IIOBECACHUA B

OKpYXaIoIlel  MPUpPOAHON

HCIIOJIB30BaHUA

cpene;

NOHUMAaHHE HE00X0MMOCTHU JOCTHXKEHUIN
COBPEMEHHOW OHONOTUM H OWOTEXHOJIOTUH Uil PalMOHAIBHOTO

IPUPOIONIOJIB30BAHUS

YMeHue pemath 3JIEMEHTApHbIE T€HETHYECKHE 3a/Jauyd Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBAHUE, CIEIMJICHHOE HAClIeOBAaHWE; COCTABISATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCUIuBaHuA JJIA MpCACKa3aHuA

HacCJICOOBaHUWs ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPaKTUYECKUE padoThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1abOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHUBATh U WHTEPIPETHUPOBaTH MHGOPMAIUIO
OMOJIOTMYECKOTO COJIEPKaHUsI, BKITFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydyHO-TIOMYJIIpHBIE MaTepHAIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOTHUH,

MeaUIMHe, OMOTEXHOJIOT I

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1as1 6MoJIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUHHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMH B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MHpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornyu; (PyHKIMOHAJIBHOW TI'PaMOTHOCTH 4YeNlOBeKa JJIsl PELIeHMs

JKHN3HCHHBIX 3aJa4

YmMmenue PACKpBIBATH COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TIOHSTHM: BUJ, MOIYJIALNA, FCHO(I)OHI[, OBOJIIOLIMSA, ABWIKYIIUC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE dakTopsI, IKOCHUCTEMA,
MNPOAYLUCHTHI, KOHCYMCHTHEI, PECAYUCHTHI, nenu IIMTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTUYECKUE TEOpUH (IBOJOLMOHHAS Teopus Y.
JapBuHa,  CHHTETHYECKass TEOpUs  DBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apospiieBoro cxojactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
o6uochepe B.M.  Bepnaackoro), ompenensTb  IPAaHULBl  UX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTUH
(HabmroleHWe W OIMMCAHHWE KUBBIX CUCTEM, IPOIECCOB U SIBIICHUN;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEKIY
HCCIIeTyeMBIMU BEJIMYUHAMHY, OOBSICHCHHE TIOJMYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYUCHHBIX peSYJ'H)TaTOB)

Ymenne BBIJICIISATh CYILIECTBCHHBIC NPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHON U3MEHYHBOCTH,
€CTECTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpraHU3MBEI,
HepeHoca BEIIECTB U NMOTOKA SHEPTHU B SKOCUCTEMaX, aHTPOIIOTCHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHSATHS MPAKTHYECKUX
pelleHui B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37JI0POBbS OKPYKAIOLIUX JFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B OKpYXalolled MpUpOAHON  cpene;
MOHUMaHUE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paiUOHAJIBHOTO IMPUPOAOTIIOJIb30BAHU A

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKUE 3aaa4ud, COCTaBJIATHb

CXCEMbI IIEPEHOCA BCHICCTB U DHEPTHUU B DKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHHe BBINOJMHATH J1a0OpaTOpHble M MpaKTHYECKUue paboThl,
coOmonarh npaBuiga npu pabore ¢ ydyeOHbIM U JabopaTOpPHBIM

o0opynoBaHuEM




YMeHHe KPUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKaHM, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3nuyHblX UcTOYHUKOB (CMMU, Hay4dHO-NONyJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIE 9KOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar ouoorun




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus xkak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonormn B (QopMHUpOBaHUU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Metonpl MO3HAaHUSA XKUBOW NMpUpoAbl (HAOIIOJEHHE, SKCIIEPUMEHT, ONHCAHUE,
U3MEpeHne, KiIacCu(UKalusi, MOJCIUPOBAHUE, CTATUCTHUYECKas 00paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Ouosoruu. CBoiicTBa

OMOCHCTEM B UX pazHOoOOpasue

2.2

YpoBHU OpraHuzanuu OUMOCHCTEM: MOJEKYISIPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBI: MAaKPO3JIEMEHTHI,
MHKpO3JeMeHThl. Boma u wMuHepanbHble BemecTBa. DOYHKIMH BOABI U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMHWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYIBI (IIEpBUYHAS, BTOPHYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OeikoB. buosiornyeckue
(GbyHKIMH OENKOB.

depMeHTH — OHoJIoTHYECcKHe KaTtanu3aTopbl. CTpoeHHe (pepMeHTa: aKTHBHBIH
HeHTp, cyoctpaTtHas crneuuduunoctb. Kodepmentsl. Burtamuubl. OTinyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

33

VYrneBopl: MOHOCAaxXapuabl (IJIIOKO3a, pubo3a U J1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JaKTO3a) M MOJHUCAaxapuabl (Kpaxmaji, TJIMKOTEH, LeJUI03a).
buonornyeckue GyHKIIUN YTIEBOIOB.

Jlunuasl:  Tpurimuepuiabl, — crepounbl,  ¢dochonunuapl.  ['mapodunbHo-
ruspodoOHble cBoicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrijieBo10B, OCIIKOB M JIMIIUIO0B KaK HCTOYHHUKOB SHCPIUU

34

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucnot. Crpoenne u ¢ynkmuun JIHK. Crpoenme u ¢dynkuuu PHK. ATO:

CTpoeHHUe U (PyHKIUU

3.5

Huronorusa — Hayka o kietke. Knertounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass mMemOpana, monekynsl JIHK kak reHermueckuil ammapar, cucreMma

cuHTe3a Oeka

3.7

Tunsl keTok: 3ykapuoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckoil  kierku. Kiierounas crenka Oaktepuil.  CtpoeHue
JyKapruoTH4eCcKo KieTku. OCHOBHBIE OTIMYMS PACTUTEIHHOW, >XKUBOTHOU U

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢ynkmu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkIMU. [{uronnazma u eé
opranouipl. OnHOMEMOpaHHbIE OPraHOW[bl KIETKU: 3HJOMIa3MaThyeckasl CeTb
(OIIC), ammapar T'ombmxu, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIICTKH:
MUTOXOHJIpUH, IAacTUIbl. [IpomcxokieHne MUTOXOHAPUA W TacTui. Buibl
mwiactua. HememOpaHHbIE OpraHoupl KIETKHA: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KT'YTHUKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perynsaropHbiii neHTp kieTku. CTpoeHHe sapa: saepHas 000JI0YKa,

KapuoIlla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3HCIIC${TGJ'IBHO CTh KJICTKH

4.1

OOMeH BemiecTB, WIM METa0oJM3M. ACCUMUIIALMA (TUIACTUYECKH OOMEH) U
JTMCCUMWIALUS (SHEPreTHYECKHE OOMEH) — JIBE CTOPOHBI €JIMHOTO Ipolecca
Merabosmm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHbIid. Pob

(hepMeHTOB B 0OMEHE BEIIEeCTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®ortocunte3. CBeToBas U TeMHOBas ¢a3bl GpoTrocunTesa. Peakuuu dorocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HayeHHe (OTOCHUHTE3a Ui >KU3HU Ha 3emIe.
Bnusnue ycrmoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €rO
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYyIoIHue OakTepuu. 3HAYCHHE XEMOCHHTE3a s

JKA3HM Ha 3emiie

4.3

9HepreTI/IquKHﬁ OOMEH B KIIETKE. Pacmerienue BCIICCTB, BBIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPrun B KIICTKC. OTallbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. Kchopoz[Hoe OKHCJICHHUEC, WJIHN KICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMeHa

4.4

Peakiiun marpuunoro cuntesa. ['enerndeckas unpopmanus u JJHK. Peanuzanus

T€HEeTUYECKO I/IH(bOpMaI_[I/II/I B KieTKe. I'eHeTHdecKuid KOJ M €ro CBOMCTRA.




Tpanckpunus — marpuunbiii cunate3 PHK. Tpancnsmus — OuocunTte3 Oernka.

Koauposanue amuHokucnot. Posib pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcropuss otkpeitusi BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIILHOCTH BUPYCOB.
bakrepuodarn. boie3Hnm pacTeHHi, J>XHBOTHBIX M 4YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonepunura yenosexka (BUY) — Bo3dynurens CIIN/da.

[Ipodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mkn, wiaM S>KU3HEHHBIM 1WKI KieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatoniye B uHTEpdaze. Pernnukanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenune xpomocom. XpomMOcOMHBIH HabOp — KapUOTHIL.
JuniouaHbBId W TAIUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
HuTonornyeckue OCHOBBI Pa3MHOXKEHHMSI W WHIUBUIAYAIBHOTO Pa3BUTHS
OpPraHN3MOB.

Henenne kimerkn — wmuto3. Craguum muro3a. [Ipomecchel, mpoucxonsimue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MHUTO3a

5.2

@®opMBl pPa3MHOKEHHSI OpPraHWU3MOB: Oecrosyoe W ToJioBoe. Bumer OGecmororo
pa3sMHOXEHHS: JIeICHUE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOKCHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

53

[TonoBoe pa3MHOXKEHHE, €T0 OTINYKS OT OECIOJIOrO.
Meiio3. Cramuu Meio3za. Ilpouecchl, mpoucXoisliue Ha CTagusix Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buonorudeckuid CMbICT U

3Ha4YECHHUE MeNHo3a

54

l'amerorenes — mpoiiecc 0O0pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKH U AUnYHUKUA. OOpa3oBaHUE W pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTo3ouj, SilleKlIeTka) — cuepMmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTpOCHUA SIMIIEKJICTOK U CIICPMATO30U10B. OHJ'IO)IOTBOpeHI/Ie. HapTeHOFeHGS

5.5

WunuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHUOHANIbHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIEHOTO PAa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npobnenue, ractpynsanus, opraHoreHe3. IloctamOpuonansHoe paszButHe. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsIMOe, HempsMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Pocrt u pazeurtne pactennii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoB




6.1

[Ipeamer u 3agaun resetuku. Vicropust pa3BUTHS TEHETUKU. BKila poCCUICKUX
U 3apyOeXHBIX YU€HBIX B Ppa3BUTUE TEHETUKA. METoAbl T'eHETUKU
(TnbpUAOIOTUYECKHIA, LUTOTCHETUYECKUH, MOJIEKYJIIPHO-T€HETUYECKU ).
OcHoBHbIE TeHeTUUECKUEe NOHATHS. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MoHOTHOpUIHOE CKpelIMBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosieHus. [lpaBuiio JOMUHUpOBaHHUS. 3aKOH pACIICIUICHHUS] TPU3HAKOB.
I'mnioresa ynctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelrMBaHue. 3aKOH HE3aBMCHMOI'O HACJIEIOBAHMS MPU3HAKOB.
[{utoreHeTHYecKne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEE
ckpenuBanue. Vcnonp3oBaHME — AHATM3UPYIOMIETO  CKPENIMBAHUS  JUISI

OTIpe/IeNIEHUs] TEHOTHUIAa 0CO0U

6.3

CuerieHHoe HacnefoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremsieHuss TeHOB B pe3ysbTare
KpOCCHHIOBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. [eHeTnueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OMpeAeSieHHE IMoja. AYTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble oOpraHusmbl. HacnemoBanue

IIPHU3HAKOB, CHCIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACJIEICTBEHHAs W HACJIEICTBEHHAs.
Ponb cpenmbl B HEHAcHEACTBEHHOM  HM3MEHUMBOCTHU.  XapaKTEPUCTHUKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag U BapHallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoiauuecTBeHHblEe U KaueCTBEHHBIE

IIPU3HAKH U UX HOpMaA pCaKINu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN T CHOTHUIIMYCCKasd, HU3MCHYHNBOCTD. KomOnHaTuBHAsS
W3MEHYMBOCTh. MeHo3 U II0JIOBOH mnmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHMBOCTD. Knaccmbnxamm MYTaHHﬁi
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa n IMPUYHHBI MyTaL[Hﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aKOH TOMOJIOTHYECKUX pAa0B B HaCHeHCTBeHHOﬁ n3menunBoctu H. .

BasuioBa

6.6

I'enernka wuenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBl TI'€HETHKH
YeJI0BEKa: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXUMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe OmpeseeHne
TEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHMPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoteto [I[P-ananu3a. HacnencTBeHHble 3a00j1€BaHUS 4YelOBEKa: TE€HHbIE
60s1€3HM, OOJIE3HH C HACIEACTBEHHON NMPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE

O0one3nn. COMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHI_II/IHLI 310pOBOTro




06p3321 KHN3HHU, OUArHOCTHUKMH, HpO(i)I/IJIaKTI/IKI/I U JICUCHUA T'CHCTHYCCKHUX
Oone3nell. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBAaHUE. 3HAYCHNUE MEIUIIUMHCKOM

TCHCTUKHU B MPCAOTBPAICHUN U JICUCHUN I'CHCTUUCCKUX 3a00JIEBaHMI YeII0BEKa

Cenekuust opraHu3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka M IpoLecC. 3apoKJE€HUE CEJNeKLUHUHW U JIOMECTHKaIus.
Yuenne H.M. BaBunoBa o0 TeHTpaX TNPOUCXOXKJICHUS ¥ MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbl MPOUCX0XACHUS JOMAITHUX XKUBOTHBIX. COpT,

Opo/Ja, IITaMM

7.2

CoBpemMeHHbIE METOJbl CeNeKIUU. MaccoBbIi W MHAMBUAYAIBHBIM OTOOpPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskoponcTBeHHOE
ckpemuBanue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YWCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeliyBaHuEe — ayTOPUAMHT.
Otpanénnas tulOpuamszauuss U e€ ycnexu. VICKyCCTBEHHBIN MyTareHes u
MMOJy4EHUE NOJIMIUIOUAOB. JIOCTH)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHosOTMs KAk OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTambl
co3ganust pexkomOuHanTHoW JIHK wu Tpancrennbix opranusmon. Knetounas
nHxkeHepusa.  Kiierounsle  KynapTypbl.  MEKpPOKIIOHAIbHOE  Pa3MHOXKEHHE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIBbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W 3Thueckue mpoodsiembl. MO — reHeTnuecku

MOIAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT coepKAHUS

DBOMIOIIMOHHASA OHOIOTUsI

1.1

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CugerenbctBa  3Bosouuu.  IlameoHTonoruyeckue:  MOCIENOBATENBHOCTh
NOSIBICHUs] BHUJOB B MAJEOHTOJIOTUYECKON JI€TONMUCH, NepexoaHble (HOPMBI.
buoreorpaduueckue: cxoacTBO W pazauuue ¢ayH U (Iop MaTepuKkoB HU
OCTPOBOB. DMOPHOJIOIrMYECKHE: CXOJICTBA U Pa3JINuus SMOPUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTHUYHBIE,
pYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKUX MyTell y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. Ilpeanocbulku  BO3HMKHOBEHHS
napBuHU3MA. JIBWXKyIIME CHIIBI 3BOJIIOLMU BUIOB 10 [lapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

00opn0a 3a CyIEeCTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopusi sBoitouud (CTD) u  oOcCHOBHbIE €€ TMOJIOXKEHHUS.

MuxposBomtouus. [lonymanus kKak eIMHULA BUAA U 3BOJIOLHI

1.4

JBuxymue cunbl ((akTopbl) SBOJIIOLMHM BUAOB B mpupoje. MyTanuoHHbBIN
npolecc U KOMOMHATHBHAsE W3MEHYUBOCTb. llomynsiimoHHBIE BOJHBI U JApeid
reHoB. M3omsiiug m mMurpanus. EcrecTBeHHBI 0TOOp — HanpaBisiomuil (akTtop
9BOIIOIMU. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3yinbTar d3Boironuu. [Ipumepst
MIPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(do3bl U UAMOAJANTALIUH.

Bun u Bunoo6paszosanue. Kpurepuu Buna. OcHoBHbIE (HOpMBI BUA00OPA30BaHMUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  DopMbel  3BoMOIMU:  (UIETUYECKas,  JMBEPIreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpatumocTs 3Bostonnn

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMJIe

2.1

JloHayuHble TpPEICTaBICHUS O 3apOXKACHUU SKU3HU. HaydHble TrHUMoTe3bl
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHe3 W MaHCIepMHs. XUMUYecKas
SBOJIIONMS. ODKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKOW 3BOJIOLUU.
Hauanpabie stanbr Ouonormdeckoit spomonuu. ['mmnoresa PHK-mupa. IlepBbie

KJICTKH U UX 3BOJIOL M. (DOpMI/IpOBaHI/IC OCHOBHBIX I'DYIIII )KUBBIX OPIraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa u e€ mnepuoasl: KeMOPHUHCKHIA,
OPJIOBUKCKUW, CHIIYPUHCKUH, JE€BOHCKHI, KAMEHHOYTOJbHBIN, MEPMCKUM.
Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, IOPCKUMA, MEJIIOBOM.

KaitHo3o¥ickass »3pa u €€ mepuoapl: NAJICOTrCHOBBIM,  HEOTECHOBBIN,
AHTPONOICHOBBIM. XapaKTepUCTUKA KIUMara M Te€O0JIOTMYECKUX IPOLIECCOB.
OcHOBHBIE 3TaMbl HBOJIIOLIUU PACTUTEIHHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y
pacTeHUM U KUBOTHBIX. [losiBIEeHWe, pacuBeT W BBIMHUPAHHME TPYIN KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckoro Mupa KaK OTpaKCHHUC 3SBOJIIOLUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

24

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ'IOFI/I}I KaK HaykKa. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKACHUN YCIIOBCKA. Meto bl HU3YUCHHA aHTPOIIOTCHE3a. CXOI[CTBa )51




pa3nuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHUE YEIIOBEKA.
JBwmwxymniue cuibl (GakTopsl) aHTpornorenesa. HacnencreenHnas M3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOLIEeCTBEHHBIH 00pa3 KHU3HH, W3TOTOBICHHE OPYIHA

TPY/a, MBILICHHUE, PEYb

2.5

OcCHOBHBIE CTaIMM M BETBU DBOJIIOLMH YEJIIOBEKA: aBCTpaloONUTEKH, YenoBek
ymenbii, YenoBek mnpsaMoxonsaumuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pa3yMHbIi. Haxonku MCKOMAaeMbIX OCTAHKOB, BPEMsl CYIECTBOBaHUS, 00JIaCTh

pacipocTpaHeHus, 00bEM TrOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpPOINEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTpajIouHast (3xBaTOpHANIbHASA), MOHIOJIOUHAs (a3marcko-
amepukaHckasi). YepTbl MpuUcrocoOIeHHOCTH MPEICTaBUTENIEH YEJIOBEUECKUX pac

K yCIIOBUSIM cyliecTBOBaHUs. EAnHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl ¥ OKpyKaromias cpeia

3.1

Okonorus Kak Hayka. 3afayd U pasfeibl dKOJIOTMH. MeToIsl KOIOTMYECKHX
uccienoBaHui. DKosornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AylIIHAsA, TIOUYBCHHAA, BHYTPUOPraHU3MCHHAs

32

Oxosornueckue  ¢aktopel.  Kriaccudukamuss — SKOJOTHYECKHX  (DAaKTOPOB:
abuoTHueckre, OMOTHYECKHE W AaHTPONOTCHHBIC. J[EHCTBHE HKOJOTHUECKUX

(hakTOpOB Ha OPraHU3MBI

3.3

AbGunotuueckue (QGakTOpbl: CBET, TeMIepaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenuss oOpraHu3MoB K  JIEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBbI

34

buotnueckue ¢akropbl. Buasl OMOTHUECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIHS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyaln3M, KOMMEHCAIU3M (HaxJIEOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJM3M, HEUTpanu3M. 3HAueHHe  OUOTHUYECKUX

B3aUMOACUCTBUI 11 CymieCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H.I€CTB8.X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcIin
nomyJisinuu: YUCICHHOCTDb, INNIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTH, IPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYJISIONUN U eé peryisusa

COO6H.I€CTB21 M 3KOJOI'MYCCKUEC CUCTEMBI

4.1

Coo0miecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJOBaf,
IpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Buapl-nomuHantel. CBsi3M B

OHOIIEHO3E

4.2

OKOJIOTUYECKHE CHCTEMBI (3KOCI/ICT€MBI). [TousTue 00 »dKOCHUCTEME U




ouoreorieno3e. DYHKIIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyIIeHThl. KpyroBopoT BemecTB M MOTOK SHEPTUH B SKOCHUCTEME.
Tpoduueckue (nMUIIEBBIE) YPOBHU OJKOCHUCTEMBI. IluimieBple menmu U CeTH.
OcHOBHBIE TIOKa3aTeIM JKOCHUCTEMBI: OHoOMacca, MPOAYKLIHS. DKOJOTHUUECKHE
OUPAMUJIBL:  MPOAYKLUH, YHUCIEHHOCTH, OuomMacchl. CBOICTBAa 3SKOCHUCTEM:

YCTOMYUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoausie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATPO3KOCHUCTEMBI. Ypb603KOCHCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arpodIKOCUCTEM U YPOOIKOCHUCTEM.
buopazHooOpasue kak ¢akrop ycroluumBocTd dKocucteM. CoxpaHeHue

OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. ['panHumpi, coctaB U CTpyKTypa
ouocdepsl. Kuoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
ro6aneHOM sKOCUCTeMbl. JlMHaMHueckoe paBHOBeCHE U OOpaTHas CBS3b B
onocdepe. KpyroBopoTbl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Onochepe 3emun. AHTpONOTEHHBIE WM3MEHEHHUs1 B Ouocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOITEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS TMPUPOJAHBIMH peCypcaMH U HX

HCIIOJIb30BaHUC. HOCTI/I)KGHI/H{ OHOJIOTUH U OXpaHa IIPUpPOJabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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