MHHUCTEPCTBO IMPOCBEMEHNS POCCUIICKOI ®EEPAIIMN
Munucreperso o6paszosanus CBepaioBekoii o6aacTn
JlenapramenT o6pazoBanus AMHHHCTPALHH ropoja Exarepuntypra

MAOY - auneii Ne 173

[TPUHSITO YTBEPHIEHO
[Tenarornyeckum coBeTom - i
) . HPIpeK’CF‘Qp _’Q"Sg/lnuueu No 173
potokos No F “WH. C
oT «29» aBrycra 2025 r. R - PR
X Hpuxa3No -‘ 2
ot «Oly ceum6p3; 2025 .

PABOYASI IPOTPAMMA
(ID 6772081)

yuebnoro npeamera «buosorusi. Bazosbiii YPOBEHb»

st oOyuaroruxest 10 — 11 kinaccos

Exarepuntypr 2025



HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIeH, CcoAepKaHMs, pe3yJbTaToB OOyYeHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MoIOTUH, €€ 3HAUCHUH B MO3HAHUU KMBOU MPUPOIBI U 0OECTICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHS U PA3BUTUA OOYYAIONIMXCA CpPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKM 00pa3oBaTEIBLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIHLHOMN
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XHM3HM M OEpeKHbIM OTHOILIEHHEM K OKpY)Karolleld MPHUPOAHON cpeje.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEAHEBHOM JKU3HU JUIsl PELIECHUS MPUKIAIHBIX 3a7a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTENIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3zoBaHusA, KoTopas npexanonaraer (GopmMupoBaHue y  0OydaromIuxcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obGecrieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIONIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasza
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6monorun oGecneynBaeT yciaoBHs sl (OpMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeIHA3HAYCHHH Y4YeOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJloBeKa B OKPYJKAIOIIEH NMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3THUM B CTPYKType y4eOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouonornueckas cucremay, «CucremMa U MHOTroo0Opa3ve OpraHMYeCKOTO MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OWOJOTUUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BBIAAIOIMINUXCS OTKPHITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH W TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3Y4YeHUU OMOJIOTHUH;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEIIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM U YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanusi «buomorusy», m3ydaemass Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).

COIAEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykaMu, ¢puiiocopueid, ITUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TIO3HAHUS KUBOUW TIPUPOJIBI (HAOJI0ICHHUE, SKCTIEPUMEHT, OMHMCAHHE,
u3MepeHue, Kkiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJIOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIHUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandne
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeOIeHOTHYECKHI ), OnoC(EepHBIH.

JdemoncTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AIHH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. XumMH4YeCKHUH COCTAaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE DJJIEMEHTBI: MAKPOJIJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MMHEpaJbHBIX BewmecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
Hes3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU



CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHAs, BTOPUYHAS, TPETUUYHAS M
YeTBEepTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomoruueckue
(yHKIUU OENKOB.

®epmeHTl — Ouosiormyeckue kartanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA 1LIEHTp, cyOcTpatHas crneuupuuHoctb. KodepmeHnTsl. Buramussbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubdo3a ©  Je30KCUprod03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOTEH,
HeJuTo103a). buonornueckue GyHKUIMU YTIE€BOAOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapodUIBHO-
ruapodoOHble  cBoiicTBa. buonormveckune ¢GyHkuuu JunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIHUH.

Hurtonorusa — Hayka o kietke. Kiietounas teopust — npuMep B3aUMOAECHCTBHUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Krnerka kak menoctHas >xuBasi cuctema. OOmMe TpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak reneruueckwmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M MpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl MpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
I'pUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
dbyakmuu. [Tnazmarudeckas memOpaHna, e€ cBolictBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl.  [lomyaBTOHOMHBIE OpPraHOMAbBl KIETKU: MHUTOXOHIPUHM, IUIACTUBI.
[Ipoucxoxnenne MUTOXOHApUNM W TacTua. Bunmbl mmactun. HememOpaHHbIE
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbId HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

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

Huarpammbel:  «PacnpeneneHue XHMHUYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XMMUYECKUX JIEMEHTOB B )KUBOU MPUPOLE.



Tabmuibsl u cxembl: «llepuoamdeckas Tabauna XUMHUUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJIb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYIbl OeliKay,
«Ctpoenue dpepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHrne MoneKybl
AT®», «CtpoeHne 2yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKW,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuaby.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJid MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEHUM, DKCIIEPUMEHTOB, MHUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIUTHUYECKONW aAKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe CTpoeHMsI KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTEepUl IMOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernapaTtax U HUx
OTIHCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peaxiuu
dotocunTesa. DhhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI TOBBIIIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuyecknuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JHK.
Peanuzanms reHeTwdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amuHOKMCIOT. Pomb pubocom B
OounocuHTe3e Oenka.



Heknerounsie popMmbl ku3Hu — BUpychl. Mctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHHMS M KU3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX W YEJIOBEKA, BbHI3bIBACMBIC
Bupycamu. Bupyc ummynoneduura yenoseka (BY) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W  uHTerpasa. lIpoduiaktuka
pacnpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

IToptpetst: H. K. Konpuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmumpel u cxembl: «Tunel nmuTanusy, «Metabomuzm», «MHUTOXOHIPHUSY,
«HepreTuyeckuii oOMeH», «Ximoporiacty, «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHune U pyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KJIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM WK KieTku. WHTepdasza m MHTO3.
[Ipoueccol, mpotekatomue B uHTEepdaze. Pemnukamus — peaxkuus MaTpUYHOTO
cunte3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HAYEHUE IS CEIEKIIUU.

[TonoBoe pa3MHOXKeHUE, €r0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsiuiue Ha CTaAUSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HA4YEHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA U SIMYHUKHA. OOpa3oBaHWEe U Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
OcCoOEHHOCTH CTpPOEHMs SULEKIETOK M CHepMaTo30uI0B. OII0I0TBOPEHHUE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amMOpuorenes). Jtanbl SMOPHUOHATBLHOIO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HENpsaAMoe (JIu4uHOuYHOE). BnusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CLIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumelt u  cxeMbl: «®DOpMBbI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTpENnapaThl «CriepMaTo30U/1bl
MJIEKOTTUTAIOIIEr0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiukanus «JlegeHue KIeTku», MOJENb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast padota No 3. «HaOmiomeHue muTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast paGota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum renetuku. Vctopus pa3Butus reHeTUKU. Postb muronoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan pocCHUUCKHX U 3apyOeiKHBIX
V4E€HBIX B pa3BUTHUE TEHETUKH. MeToasl TeHeTHKU (THUOPUAOJIOTUYECKUH,
LUUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHs. [ eHeTnYeckass CHMBOJIMKA, UCIOJIB3YEMAs B CXEMaX CKPEIIMBAHUU.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHnaenem.
MonoruOpuHOe CKpeluBaHue. 3aKOH eauHOooOpa3usi THOPUIOB TIEPBOTO
nokosieHus. IlpaBuno gomMuHUpoBaHUsA. 3aKOH paACIICIJICHUS ITPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOWIETO CKPEIIBAHUS
JUTS1 OTIpEeIeSICHHs] TeHOTUIIa 0COOU.



CuemnieHHoe HacineioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapylieHne CueryieHus TeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOpHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHrue mosa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omoramMeTrHble W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HN3menunBocTh. BHUabl N3MEHUMBOCTH : HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAUGUKAIIMOHHON U3MEHUUBOCTH. BapualimoHHsIi psij ¥ BapuallmoOHHAas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYHBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecC — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3BMEHYUBOCTh. Kiaccudukanust MyTaniuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHbsle (haKkTOpHI.
3aKOH rOMOJIOTMYECKUX PSA0B B HacaeACTBEHHOW n3menunBocty H. 1. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka 4enoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU
yeJIOBEKAa: NreHeaJIOTHYECKUN, OJU3HEOBBIN, [IUTOr€HETHUECKUHM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MIOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[111P-anamu3a. HacnencTBenHnple 3a0ojieBaHMs 4YeJOBEKa: TEHHBIE OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTnueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpUHIUIMBI
3I0POBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oone3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHUI YEIIOBEKA.

JdemoncTpanum:

[Toptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBA», «3aKOH pACHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOe  CKpenMBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIecTBUE AJJIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUIEHHOTO C TmoJioM», «KapuoTumbl 4YeaoBeKa U KUBOTHBIX», «Bub



M3MEHYMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anIuIMKauuu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpozoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIUBAHMS Y IPO30(HIIbI HA TOTOBBIX MUKpOIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoaudUKaIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsiJla U BAPUAITMOHHOW KPUBOW.

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLecC. 3ap0oXkAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXOXKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEeKIIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpelrBaHHE YWCTHIX JTHUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TOJUIIOUAOB. JIOCTMXKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpUs. Tallbl
co3ganusi pexomOunantHo JIHK wu TpaHcrenHwsix opranu3zmMoB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoasl JoMamHuX >XKUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuit», «OTaanéunas ruOpuanzanus», «Padborel akagemuka M. @. MBaHoBay,



«Ilomumnonaus», «OOBEKTB OHOTEXHOJOTUM», «KieTouHble KyJIbTypbl H
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSDKH IUI0I0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuid, repOapuil «CenbCKOX03SCTBEHHbBIE PACTEHUSI.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHXKEHHUS CEJEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOIHOHHASI OHOJIOTUSI.

[IpennochliKu BO3HUKHOBEHHUS HSBOJIOIMOHHOW TEOPUM. IBOJIIOIIMOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHUE 3BONIONMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeugerensctBa 3BoNOUMH. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD
MOSIBJICHUSI BUJOB B TMaJl@OHTOJIOTHYECKOM JICTONUCH, TIEPEXOaHbIE (HOPMBEI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs HAMOPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHUE: TOMOJOTUYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAeiEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosionuu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.

Mukpososonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOLUU.

JBuxymme cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTallmOHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M30s11ust U1 MUrpausi.

EctectBenHbIii 0TOOp — HampaBiusomuii (Gakrtop dBomOIUU. DOPMEI
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHMU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BUJ1000pa30BaHusl: reorpauueckoe, 3K0JIOrHYECKOe.



MakposBomonus. DopMbl  3BOJIOLMH:  (puiIeTHYECKas, JUBEpreHTHas,
KOHBEpIreHTHasl, napajuiesnbHasd. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxkaeHne OT HECIEUHAIN3UPOBAHHBIX NMpenkoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAs pagnalys.

JdeMoHcTpanum:

Iloptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkenb, . Mromep, A. H. Ceepios.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobliin

NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cyuiecTBoBaHue», «EcTecTBeHHBIN 0TOOpP», «MHOroo0pa3ue copToB pacTEeHHI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsimuu»,  «MyTamonHas

U3MEHYUBOCTHY», «Apomopdo3bl», «amoamantamum», «OO0mas aereHeparus»,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
HapsuHa», «boppba 3a cymectBoBaHue», «lIprCTIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMsH, KOJuIeKIusa «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJelNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta T0O3BOHOYHBIX).

buoreorpaduueckass kaprta Mwupa, Koulekiusi «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKporpemnapaT «/[po3oduna» (Hopma, MyTanuu (pOpMbI KPbUILEB U
OKpacCKH TeJa).

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

JlabopatopHast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopras padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU HA 3eMm.ie.

JloHay4dHble TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoress
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
3BOMIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEepUMEHTAIIbHOE MOATBEPKACHUE XUMUUYECKOHN 3BoJIoIMU. HavanbHbie 3Tanbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie mo 3pam U nepuojaM. Karapxein. Apxenckas u
nporepo3oiickas »pbl.  l[lameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKkas 3pa v €€ NeEPUObl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass »3pa u €€ TepuoApl: MNaJICOre€HOBBIA, HEOTCHOBBIN,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TeoJIOrMYeCKuX MporeccoB. OCHOBHBIE HTallbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
AKUBOTHBIX. [TosiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYecKOro MHpa Kak OTpaxkeHue 3BONMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npencTaBieHui o
MPOMCXOXKJAEHUU 4YeloBeKa. Meroabl u3ydeHus aHTpomnoreneza. (CxoacTBa u
pazInyus YeI0BeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE TTOJI0KEHNUE YEJIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU DBOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
yMenblii, YenoBek mnpsMoxondmuu, YenoBek HeaHAEpTalbCkui, YesoBek
pasymHbIil. Haxonku uCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeyeckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoOBEYECKHX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne ConHeYHOM cucTeMbl», «Pa3Butune
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHME aHATOMUYECKHX YEepT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOpa3HbIX
o0e3bsiHn», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKne paco».

O6opynoBaHue: myisbkn - «lIpoucxoxknenue  denoBeka»  (OFOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTAllblla, KPOMAaHBOHIIA), CIJIENKU WIH
M300paXKeHns KaMEHHBIX OpYJIUi MEepBOOBITHOIO YeloBeKa (KaMHHU-YOMIIEPHI,



pyOuna, ckpebna), TreoxpoHoOJoruyeckas Ta0nuia, Koyuiekiusa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne uCKOmaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIASIX).

OKckypeus «IBONIOLUS OPraHUYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WA KpaeBeaueCKUil My3eil).

Tema 3. OpranusmMsbl 4 OKpYy:KaInas cpeaa.

DKOJIOrMs KaK HayKa. 3ajaui U pa3feibl IKOJIOTMU. MeToIbl SKOIOTrHYECKUX
UCCIIEA0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YILHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akTopel. Knaccudukamuss 3KOJOTHYECKUX (PAKTOPOB:
abnotuyeckue, OMOTHYECKHE M AaHTPOIMOreHHble. JleficTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckne (GakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[IpucnocoOnenust  OpraHu3MOB K  JEWCTBUIO  aOMOTUYECKUX  (DAKTOPOB.
buonorunueckue puTMBI.

buotnueckue (baxTopHI. Bungr OMOTHYECKUX B3aUMOJICICTBHU
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHue OMOTUYECKHX B3aUMOJEHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHMCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuka YuCICHHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHCcTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapra «lIpupomnsie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®Doronepuoanam», «llonmynamum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble M NpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUNA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T mIOTHOCTH NOMYJSLUN pa3HbIX BUIOB
PaCTEHHI.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHA0Bas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OHoLIEHO3E.

Dkonioruyeckue cucteMbl (dkocucTembl). lloHsitue 00 »dKkocucreme W
ouoreonieHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHThl 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHUH B HIKOCUCTEME.
Tpoduueckue (mUIIEBbIE) YPOBHM JKOCUCTEMBI. [IMileBble 1ENu U CEeTH.
OcHOBHBIE TIOKa3aTeIu SKOCUCTEMBI: OMoMacca, NPOAYKIHUSA. DKOJIOTHYECKUE
OUPAMUIBL:  TPOAYKIMH, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTh, caMoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOMHOTO
WIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOTeHHbIE ~ DKOCUCTEMBI.  ATpOdKOCHCTEMBIL.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTouuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprl. KuBoe BemectBo u ero Qgynknuu. OcobeHHOCcTH OHMOchepsl Kak
ro0abHOM 3KocucTeMbl. [/[uHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoaa,
a3zoTa). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Onocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocyliecTBOBaHUE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHue
O6unopazHooOpasusi Kak OCHOBa yCcToWunBocTU Ouocdepsl. OCHOBA pallMOHATHHOTO
yIpaBlIeHUs TMPUPOJHBIMU pecypcaMd M HX UCHOJb30BaHUE. JlOCTHKEHHS
OMONOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

IToptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmectBay, «llenum nuTtaHus», «IKOJOTHUECKas MUPAMUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay», « IKOCUCTEMA
XBOWMHOro  Jecay, «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme MCTOYHUKHU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX Boa», «IlouBa — BaxkHelIlas cOCTaBIstoNIas
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3¢dexTy, «DakTophl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



«Pacnpoctpanenne xku3Hu B Ouochepe», «O30HOBBIM 3KpaH OuOCheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopot azota B IpUpOAE».

O6opynoBanue: Mojenb-ammaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHble cooliiecTBa», Kouiekuuu «buouenos», « Bpeaurenu BaxkHeHIIMx
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKLIMHU pacTeHUH W
KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKMM TpPYIIIIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycranaBnuBalTCd TpeOOBaHUS K pe3ylbTaTam
OCBOEHHMs  OOydarolMMHUCS IpOrpaMM  CpelHero oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIONINE: OCO3HAHUE O0YYAIOUIUMUCSI POCCUUCKOMN
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHHIO, HaJuyue MOTHBAlMM K OOy4YeHHUIO  OHWOJIOTHH,
IieJICHAIIPaBICHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATMIMN Pa3BUTHS OHOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH ILIEJIU M CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHUS MpeaMeTa «buonorus» IOCTUTAOTCS B
€IMHCTBE Y4YCOHONW W BOCHUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBECHHBIMU IICHHOCTSIMH, TPHHATBHIMH B OOIIECTBE MpaBUIAMH M HOPMaMHU
MOBEJCHUS U CIOCOOCTBYIOT TMIpOIlECCaM CaMOIIO3HAHMS, CAaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TMO3UIHUM JIMYHOCTH, MATPHUOTU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TPYJa U CTApPIIEMy MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OCPEKHOIO0 OTHOIICHUSA K KYJIBTYPHOMY HACICIAUIO HU
TpaAuIHUsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY’KaIOIIEeH cpee.



JInuHOCTHBIE pe3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJICTBOBATHLCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE PEeaar3allii OCHOBHBIX HaIpPaBJICHUN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHA POCCUNUCKOTO OOIIEeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA M TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BBHITIOJHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3MIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM )KU3HHU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOKICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTAMH U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBHIIOJIHEHUS
y4eOHBIX, T[IO3HABATENbHBIX W HCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
[IaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a CBOM Kpail, cBOWO PoanHy, CBOM S3BIK U KYJIBTYpPY,
MIPOLIOE U HACTOSALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IMTPUPOAHOMY HACIIEIUIO U AMSITHUKAM MPUPOIBI,
NOCTYKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHe OHMOJOTHM, MOHUMAHUS 3HAYECHHS OWOJOTMKM B TO3HAHUHU 3aKOHOB
MIPUPO/IbI, B AKU3HU YEJIOBEKA U COBPEMEHHOT0 00II€CTBA;

uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIIyXeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/bp0y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAlIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHWE 3MOIMOHATIBHOTO BO3EHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BOCHUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 30POBbS H
IMOLUMOHAJIBLHOIO 0JIATONMOJYYHs:

NMOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro ooOpas3a KHU3HU
(3mopoBoe  TUTaHHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOQJTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETGHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

MOHMMAaHWE I1EHHOCTH TMPAaBUJI HMHIAWBUIYAJIbHOTO W  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX NMPUBBIUCK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00Hu¢E;

TOTOBHOCTh K AKTHUBHOW JEITECIbHOCTH TEXHOJOTHMUYECKOM M COIHAILHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIESITEILHOCTD;

UHTEpEC K pasnuyHbiM cepaM MpoPecCHOHANBHON ACSTEIBHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Pealin30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHMIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71IecCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBaHUS;



MOBBIILIEHUE YPOBHSA HKOJOTMYECKON KYyJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TIOCTYIKOB M OLEHKM HMX BO3MOMHBIX IOCJHEICTBUM ISt
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJ00aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM MU MyTel uXx
pelIeHHUS;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OUOJOTUH
3HAHMSI W YMEHUS TMpU PEHIeHHWH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
MPUPOJIONIONIBL30BaHNEM  (COOJIO/ICHHE  TMpaBWI  TOBEJACHUS B MPUPOJIE,
HANpaBJICHHBIX Ha COXPAHEHHE pABHOBECHS B JKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JCHCTBUM, TMPUHOCAUIMX Bped  OKpYKarollen
OpPUPOJHON cpeie, YMEHHE MNPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPALLATh UX;

HAJIMYME Pa3BUTOTO PKOJOTMUECKOT'O0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HaIpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAIBbHOMN
NPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOMN NEATEIHLHOCTH IKOJIOTMUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTHh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHMUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
NpelCTaBlIeHUusT 00 OKpYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOABI, YEJIOBEKa H
o0miecTBa, B IO3HAHUM MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpolieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JJIsi COBPEMEHHOH IMBWIN3ALNU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPecypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BBIXOJA U3 INIO0ANBHBIX 3KOJOTMYECKHX MPOOIeEM U
o0ecriedyeHusi mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  palMOHATBHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYpPCOB U (POPMHPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYyYEHUU OHOJOIMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUsI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHOM IpaMOTHOCTU oOydaromuxcs, (GopmMupyeMoit
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YaeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHH,
yMEHHE JelaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAaY4YHBIX (DAKTOB H
MMEIOIUXCS JaHHBIX C LIEeJIbI0 TOJYUYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
pelieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHE LEHHOCTH HAYYHOM JIEeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
OPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS yueOHOro mnpeamera «buosorus»
BKJIIOUAIOT: 3HAUYMMBbIE [JI1  (OPMHUPOBAHUS MHPOBO33PEHUA OOYYaAIONINXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHelUPUKY METOJOB TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx (BELIECTBO, 3HEPTus, SIBJIICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCClieloBaHre,  HAONMIOJeHue, W3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yHHUBEpCAJIbHbIE y4eOHble JelcTBUs (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
IPaMOTHOCTH H  COIMAIBHOH KOMIICTCHIIMA OOYYaroIIHUXCs, CIOCOOHOCTH
oOyJaronmxcs UCTIOJTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pDEHUYECKME 3HAHWS W  yHUBEpPCadbHBIE y4eOHbIE JICUCTBUS B
[TI03HABATEJIBHOU U COLIMAJIbHON MPAKTHUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHus JOJKHBI OTPAXKATh:

OBiagenue YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMHU
AEeCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeHCTBHII:

CaMOCTOATENTFHO  (OPMYNHPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIB30BATh NPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOIO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCuUKAIINU, 0000IIEHNs ), pACKPBIBATH CMBICT



OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEPHbIE NMPU3HAKH, YCTaHABIUBATH
CBSI3M C IPyTUMU MOHATUSAMU);

ONMpeneNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C OCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJOTrMYECKUE OHATHUS A 00bsICHEHUS (DaKTOB U SIBJICHU I
YKUBOU IIPUPOBI,

CTPOUTh JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, IO
aHAJOTUH), BBIABIATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B pPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeJIbHbIE cpeacTsa Ui IpeICTaBIEHUs
CYILIECTBEHHBIX CBSI3el M OTHOLIEHUH B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaKKE€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
UH(POPMAIIMOHHBIX HUCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4E€TOM aHajdu3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOpJMHUPOBATh M  BBIMNOJHATH paboOTy B  YCIOBHUSX  peEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUA:

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON U TPOECKTHON JI€ITELHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BUJbBl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HAHMsI, €r0 HHTEpPHpeTaluu, MPeoOpa3OoBaHUI0 W TNPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHCJI€ IPU CO3AaHUU YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUN MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BbIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh # (HOpPMYIUpOBaTh COOCTBEHHBIC 3a7adyd B 0Opa3oBaTeIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIIBUT'ATh TUIOTE3y €€ pEeIIEHUs, HaXOJAUThb APryMEHTHl I J0Ka3aTeabCTBa
CBOMX YTBEP>KJICHHH, 3a/1aBaTh IApAMETPbl U KPUTEPUH PEILECHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJadd  Pe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;



OCYILECTBIIATH IIeNIEHANIPABICHHBIA MOUCK TMEPEHOCa CPEICTB U CIOCOOOB
NercTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IMPEIMETHBIX 00JIaCTCH;

BBIIBUTATh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JTOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
ocoOusl, HAy4YHO-TIOMYJSPHOW JHWTEepaType, OHMOJIOTHYECKUX CJIOBApAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHUBOCTD;

(GOopMyIHpPOBATh 3aMPOCHl U MPUMEHATH PA3JIMYHBIC METOIBI MPU TIOUCKE U
otbope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHHS YU4EeOHBIX
3ajad;

PHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOT'O MCIIOJIb30BAHMS Pa3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
Oounonornyeckoit nHGopMaluu (CXeMbl, rpadUKH, AUArPaMMBbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oumosiorndyeckor umHMOpMaNKMEH: TPUMEHATh XUMHYECKHe, (Qusnveckue u
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOO0peBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEJICTBA
HATJISTHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMU J1€CTBUAMM:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMon
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
JMaJora Uil JUCKYCCHH ),

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHTYAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;



BIAJIETh PA3JIMUYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHUS C MCIOJIb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWUBUAYaTbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHMsSI TPYITIOBLIX ()OPM B3aMMOJICHCTBUSI MIPU PEIICHUH Y4eOHOM 3a1auu;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JACHUCTBUMA C y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHHUIO: COCTaBIAThH IUIaH JACHCTBHM,
pacnpenensiTh poiu ¢ YY4ETOM MHEHHUH YYaCTHUKOB, OOCYXKIaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMH HOBHU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IHYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBy1aieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amms:

UCIIONIb30BaTh OMOJIOTUYECKHE 3HAHMS [UJIs BBISIBIICHUS MpPOOJIeM M UX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOUX JCHCTBUSAX M MOCTYNKaX MO OTHOIIEHUIO K KUBOHM MPHUPOJE,
CBOEMY 3/710POBBIO U 3I0POBBI0 OKPYKAIOILIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATENIbHYIO NI€SITEIbHOCTD, BBISIBISTH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITETTbHO COCTABJIATh IUTAH pPEIICHUs TpoOJieMbl C  Y4ETOM
MMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOUTCHUI;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO NMpeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSABICHUIO LIUPOKOW JPYAULUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBILIATH CBOM 0OO0Opa3oBaTENbHBIA U
KYJIbTYPHBI! YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJaJ€Th  HaBbIKAMHM  TIO3HABAaTEIbHOM  pedieKkcuu Kak  OCO3HaHUS
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYrUX Ha OMINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduieckue s yaeOHoro npeamera «buomorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIUsX, a TaKKEe B pPEabHBIX
KU3HECHHBIX CUTYallMsIX, CBSI3aHHBIX ¢ Ouosiorweil. B mporpamme mnpeameTHbIe
PE3YNIBTATHI IPEICTABIIECHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSA ydeOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W PO OWOJIOTHH B CHCTEME HAYIHOTO
3HaHHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKpbIBaTh COAEPKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
KW3Hb, KIJIETKA, OpPraHu3M, MeTa0onu3M (OOMEH BEIIeCTB M IpeBpallcHue
SHEPI'uM), TOMEOCTa3 (CaMOpEryJAlys), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,



CaMOBOCIPOM3BEICHHE (PENPOAYKIHUSA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTHYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOTrooOpas3us u
MIPOUCXOXKJEHUS KyJIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJEeTh METOAAMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJYYCHHBIX
pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATh CYIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHOT, OJHOKIETOYHBIX KM MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpOIIeCCOB: OOMEHa BEUIECTB M MPEBpAllleHUs] YHEPTruu B KieTKe, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYeckoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHHMS, PA3MHOXKEHHs, WHAUBUAYAJbHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIpI0 oOecrieueHusi O€30MMacHOCTH CBOETO 3I0pPOBbS U 3JI0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUH TUTSI PaIMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh dJEMEHTAapHbIE TEHETHYECKHME 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpPELIMBAaHUE, CIEIIEHHOE HAclIeJOBaHUE, COCTABJIATH CXEMBI
MOHOTHMOPHIHOTO CKpEIMBAaHUA JJIs MpeJCKa3aHusl HaclleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIa0OpaTOpHBIE M NPAaKTUYECKHE padoOThl, COONIONATH
mpaBmiIa nmpy paboTe ¢ yueOHBIM U TaO0PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJEp)KaHUs, BKIIOYAIONIYIO0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAaccOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISPHBIE
MaTepuaibl), STHUYECKHE acCleKThl COBPEMEHHBIX HCCIIEIOBaHUM B OHOJIOTHH,
MeJIULMHE, OMOTEXHOJIOTUH;



yMEHUE CO37]aBaTh COOCTBEHHBbICE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMOOTHYECKYI0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpeameTrHble pe3ynbTaThl OCBOeHUs1 yueOHoro mpeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHUs, O BKIIAJIE€ POCCUMCKUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWMOJOTHH, (PYHKIIMOHAIBLHOU
rPaMOTHOCTH Y€JIOBEKA JJIsS PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHUE PaCKphIBaTh COJIEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
BU/I, OIS, TEHOPOH I, IBOJIIOIMS, ABUXKYIIUE CUIIbI ((haKTOPHI) SBOJIOIUH,
IPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BHUA000pa3oBaHUE, HKOJIOTHYECKUE (DAKTOPHI,
DKOCHUCTEMa, TNPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThl, I1IENU IHUTAHUS,
IKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OHWOJIOTUYECKUE TeOpuu (dBOJIOIMOHHAS Teopus Y.
JlapBrHa, CHHTETUYECKAash TEOPHUsS DBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHus TIaBHBIX HalpaBlICHUNU H
nyteit oo A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENENATh TPAHULIBI UX NPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJETh METOJaMU HAyYHOTO MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHW3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEIWYMHAMHU, OOBSCHEHHUE TMOJIYYCHHBIX
pPE3yAbTATOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUW, TEOPUIl M 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJANHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoeHO30B U  3KOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M MOTOKAa JHEPIHUM B 3KOCUCTEMaX, AHTPONOTCHHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB U OHWOTCOXMMHYECCKUX
ITUKIIOB B Omocdepe;

yYMEHHE TPUMEHSTH MOTYYCHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, U1l MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C LeIbl0 oOecredyeHrss 0e30MacHOCTH CBOETO 3/I0pOBbS U 3I0POBBS
OKPY’KaIOUIUX JI0JIeH, COOTIOJICHHSI HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH



OPUPOTHON Cpele, TMOHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS JOCTHKCHUIM
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATBFHOTO MPUPOAOIOIH30BAHNUS;

YMEHHE peliaTh dJIeMEHTapHbIe OWOIIOTUYECKUE 3aJaud, COCTABISATH CXEMBI
MepeHoca BEIIeCTB U DHEPTUU B IKOCUCTEeMax (e MUTaHus);

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabdOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM;

YMECHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOUYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAINH, HAYYHO-TIOMYJISIPHBIC
MaTepuanbl),  paccMaTpuBaTh  TJIOOAIBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH TIO OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UITHUIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IMCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOOTrNYecKyt0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUIHBIN anmapaT OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/n P Konrpoiabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 :
MONOTHA Kak Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIE cCHCTEMBI M IX OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/mm Konrposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT s 9 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnnorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpraHu3MEL i OKpYKaiomas cpena S https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [JOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XuMHYeCcKui cocTaB KiIeTKu. Boja u 1 bubnmuoreka [JOK
MUHEpaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 httos://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yraenozt. Jimmz L https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hywientossie kuciorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
Kkietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune dyKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHUs KIIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 ObMeH BemecTs nim MeTabo M3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN MK KISTKU. [{enenue
KJIeTkd. MuTto3. JlaboparopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubmuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsmus — OuocunTe3 Oenka bubmiorexa LIOK

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



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

18 Hexnerounsie hopmbl )KU3HA — bubmmoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHUeE.
21 JlabopaTtopnast padota Ne 4 05 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UrUOpUIHOE CKpEelMBaHuE. 3aKOH
A puA betl bubnuoreka [JOK
25 HE3aBHCHUMOI'O HACJICOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlaboparopHas pabora
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnunoreka [JOK

MOHOTHOPUHOTO U AUTHOPUIHOTO
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpPOIIpenapaTax»

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



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

97 I'eneruka nmona. HacnemoBanue 1 bubmuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTB. JlaboparopHas

08 pabora Ne 6. N3yucHwue 1 05 bubnmoreka [JOK
MOIM(UKATMOHHON N3MEHUYNBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHass ”3AMEHUYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. 1 05 bu6moreka [IOK
«AHamm3 Mytanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»

bu6moreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO

31 teme «HacencTBeHHOCTh U 1
W3MEHYUBOCTh OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekiuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToabl 1 JOCTHXKEHUS CETICKIIMT 1 bubnmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHo0THs Kak 0Tpacib 1 bubnnoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero KonTpoararic | IIpakrateckme u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa LHOK
https://m.edso0.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUun 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Mitipoososmionts L https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOIIH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 htts://m.edsoo.ru/863e9edo0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3nu Ha 3emiie 1 METOAbI

10 n
e€ u3ydeHus
11 ['mnoTe3bl NPOUCXOXKIACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButHe xxu3HM Ha 3emiie 1o 3pam bubnuoreka [JOK
U [IEpUOIaM https://m.edsoo.ru/863eat6be
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydyeHne HCKOTIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hbc
pacTeHU U KUBOTHBIX B
KOJIICKITHASTX)
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa
18 YenoBeyeckue packl U MPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buotnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast pabora
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubnuoreka [IOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE MIPUPOIBI U 1 bubnmoreka [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PezepBHbIii ypok. O000IICHNE TEMBI
34 «Coo011IecTBa 1 YKOJIOTUYECKUE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHWUH O MECTe W POJHM OHOJIOTHH B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAMOTHOCTH 4YeJIOBEKa MJIA PEIICHHS

JKM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB U
TIOHSATHN: KU3Hb, KIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAaMOBOCIPOHM3BEICHUE (PETPOITYKIINS),

HACJICACTBEHHOCTh, U3MCHYNUBOCTL, POCT U Pa3BUTUC

YMmenue uznarate OMOJIOrHYECKHUe TEOpUH (KJIETOUHAsi, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpas3us U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoa0THU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIY
HCCICAYCMBIMH BCIIMYMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

ACJIaTh BIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIEIATH CYHICCTBCHHBIC TIPHU3HAKH BHPYCOB, KIICTOK
IIPOKapuoOT MU ISYKAPUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA OSHEPrunu B KIICTKE, q)OTOCI/IHTGSa, IIaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTC3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHUA, WHAUBUAYAJIIBHOTO Pa3sBUTHUA

opranusMa (OHTOT€He3)




YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OHMOJIOTHYECKUX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA TNPAKTUYCCKUX
pelIeHNi B TOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e301macHOCTH
CBOETO 37I0POBBS M 37I0POBbSI OKPYKAIOLIMX JIIOJIeH, COOIIIOICHNST HOPM
T'paMOTHOI'O IIOBEACHUA B

OKpYXaIoIIel  MPUPOAHOMN

HCIIOJIBb30BaHUA

cpene;

NOHUMAaHHE HE00X0IUMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

VYMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HaCJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JJIsA npeacKazaHusa

HacCJI€OOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBwia Opu paboTre ¢ y4eOHbIM U JabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIeIoBaHUIl B OHOIOTHH,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
00001m1ass 6MoIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIOrun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MHpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISl PELIeHMS

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATH COACPIKAHUC OMOJIOrHYCCKUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALUA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL




(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOJICHHOCTD OPraHu3MoOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE baxTopsl, IKOCHUCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEIYILICHTHI, end  TUTaHUS,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTHYECKUE TEOpUH (IBOJOLMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apopiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
o6uochepe B.M.  Bepnaackoro), ompenensTb ~ IPaHULBl  UX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TI03HaHUS B OHOJOTHUU
(HabmroleHNe W OINMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBbIMU BEJIMYUHAMHU, OOBSICHCHHE TIOJMYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU MOJYUCHHBIX peSYJ'H)TaTOB)

Ymenne BBIJICIISAT CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPHUCTIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMAaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMeHue NpUMEHSTh TOJNy4YeHHbIE 3HAHUS UIE  OOBSCHEHHS
OMOJIOTUYECKUX IMPOILIECCOB M SIBICHUM, AJIS MPUHSATHS MPAKTUYECKUX
pellieHuit B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO IMPUPOJOIIOJIE30BAHUSA

YMmenue peuiatb 3JICMCHTApPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXEMbI IIEPEHOCA BCHICCTB U DHEPTHUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH J1a0OpaTOpHblE U MpaKTUYecKue paboTshl,
coOmonarh npaBuia npu pabore ¢ y4yeOHbIM U Ja0OpPATOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHUBATh W WHTEPHPETUPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOTO COJEPKaHMs, BKIIOYAIOIIYIO [ICEBIOHAYYHbIC 3HAHUS

13 pa3nuuHblX UcTouyHUKOB (CMMU, HaydHO-NONYyJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh rio0anbHbIe HKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHUM COOCTBCHHYIO
HO3HIIHIO
YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOIICHMUS,
10 000011251 OMOJIOTUYECKYI0 MH(DOPMAIHIO U3 HECKOJIBKUX UCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIorun

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Buosorust kak Hayka
11 buonoruss — Hayka o xuBoi mnpupone. Ponp Ouonornu B (QopMHUpOBaHUU
' COBPEMEHHOU HaydyHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK
Metonpl MO3HAaHUSA KUBOM NpHUPOAbI (HAOMIOAEHHE, SKCIEPUMEHT, OINKCaHUE,
1.2 U3MEpeHue, Kiaccuukaius, MOJEIUpOBaHUe, CTaTHCTHYecKas o0paboTka
JTAHHBIX)
2 JKuBble cucTeMbI U UX OpraHu3alus
91 JKuBwie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHusi Omosiorumu. CBOMCTBa
' OMOCHCTEM M UX pa3HOOOpasue
99 YpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUECKUN, KIIETOYHBIMH,
' OpraHU3MEHHbBIN, MOMYISUOHHO-BUIOBOM, IKOCUCTEMHBIH, O1ochepHbIi
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKU
XUMUYECKUH COCTaB KIETKA. XUMUYECKHE DIEMEHTBI: MaKpOIEMEHTHI,
3.1 MUKpodJeMeHThl. Boma u  muHepanbpHble BemiecTBa. DOYHKIUM BOABI U
MUHEpPATbHBIX BellecTB B kieTke. [lonnepxanue ocmotuyeckoro Oananca
benku. CoctaB u crpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEIKOB.
HeszameHuMble W 3aMEHUMBIE AMHUHOKUCIOTHL. AMUHOKHUCIOTHBIM COCTaB.
YpOBHU CTPYKTYphI OEIKOBOM MOJIEKYINBI (MepBUYHAS, BTOPHUYHAS, TPETUYHAS U
3.2 YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOiicTBa OenkoB. buomormueckue

(GyHKIMU OENKOB.
®depMmeHTbl — Omosornueckue kKatanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBINA

LHeHTp, cyOctpartHas crneunpuuyHoctb. Kodepmentsl. Buramunbsl. Otindms




(hepMEHTOB OT HEOPTraHMYECKHUX KaTAIN3aTOPOB

3.3

VYraeBonpl: MOHOCAxXapuabl (IJIIOKO3a, pubo3a U 1e30KCuprud03a), AUcaxapubl
(caxapo3a, JlakTo3a) W MOJUcCaxapuibpl (Kpaxmay, TJUKOIEH, LEeJUTI0I03a).
Buonornyeckue GyHKIIUN YTIEBOIOB.

Jlumuapl:  TpUrIMUEpUABl,  crepounbl,  ¢dochomununel.  [mapoduisHO-
ruapodoOHbIe CcBoOiicTBa. buonormueckne ¢GyHKmu JmnmuaoB. CpaBHEHHE

YrijieBo40B, OCJIKOB H JIMIIU 0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxnennossie kucnotsr: JJHK n PHK. Hykieotnibl — MOHOMEpBI HyKJIEMHOBBIX
kuciot. Crpoenne u Qynknuu JJHK. Crtpoenne u ¢ynkumum PHK. ATO:

CTpoeHue U PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo 1l u3y4eHus KIETOK

3.6

Knertka xak nenoctHas xuBas cucrema. OOlue NMpU3HAKU KIIETOK: 3aMKHYyTas
HapyxHass MemOpana, mojekynasl JJHK kak renernueckuii ammapar, cucrema

cuHTe3a Oeka

3.7

Tunsl keTok: sykapruoTuyeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOECHHS
npokapuoTuueckoi  kietku. Kierounas crenka Oaxtepuil.  CrpoeHue
JYKAPUOTHYECKOW KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >KUBOTHOW H

TPUOHOMN KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpHl KIETOK — KIETOYHAs CTEHKa, IJIMKOKaIMKC, HX
¢bynkuuu. [Tnasmatnueckas memOpaHna, e€ cBoiicTBa U ¢pyHkiwH. [{uTommazma u eé
opranouipl. OgHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJIOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MUTOXOHAPUH, TIUIacTUAbL. [IpoucxokieHne MUTOXOHIpPUN M miacTul. Bujel
wiactua. HememOpanHble opraHouibl KJIETKU: PHUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KIT'YTHKH. (DYHKLII/II/I OpraHou 0B KJICTKH. Bxmouenus

3.9

SAnpo — perynaTtopHblii nHeHTp KieTku. CTpoeHHe sapa: saepHas 000JI0uKa,

KapuoIuiasmMa, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMH

3.10

TpchnopT BCIICCTB B KIICTKC

H(I/ISHG,HGSITCHLHOCTB KIICTKHU

4.1

OOMeH BemiecTB, WM MeTaboJM3M. AcCUMUIANUS (TUTACTHYECKHH OOMEH) H
TUCCUMUIIALUSA (PHEpreTHUecKuid OOMEH) — JBe CTOPOHBI €JUMHOrO Mpoliecca
meTtabonu3ma. Tumsl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbIid. Pomb

(I)epMeHTOB B OOMEHE BCHICCTB U NPCBpAICHUN SHECPTUHN B KIICTKC

4.2

®dotocunTe3. CBeToBast U TeMHOBas (a3bl (poTocuHTe3a. Peakiuu poTocunTesa.
D¢ dextuBHOCTH (PoTOCHHTE3a. 3HaYeHHE (DOTOCHHTE3a Ul JKU3HU Ha 3emie.
Bnusaue ycnmoBuii cpeapl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHHUS €r0

MPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTEHUI.




XemocuHTe3. XEMOCHHTE3UpYIOLIe OakTepuu. 3HAYEHUE XEMOCHHTEe3a IS

JKU3HHU HA 3emiie

4.3

DHepreTuyecknii OOMEH B KJeTKe. PaciiernuieHue BelecTB, BBIICICHUE U
AKKyMYJIMPOBAaHHWE OHEPrUM B KIETKE. OTambl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buapl. KucioponHoe OKHCIIEHHE, WIH KIETOYHOE

npixanue. DPPEeKTUBHOCTh SHEPTETUIECKOTO OOMEHa

4.4

Peakiun matpuunoro cunresa. ['enernueckas unpopmanus u JHK. Peanuzamms
TeHEeTHYECKON WHpopManuu B KIeTKe. ['eHeTHdecKuid KOJ M €ro CBOICTBA.
Tpanckpunuuss — marpuunblii cunre3 PHK. Tpancnsuust — GuocunTe3 Oenka.

KoaupoBanue amunokucnot. Posis pubocom B GuocuHTE3E OenKa

4.5

Heknerounsie ¢opmbl xu3HU — BHUpychl. Mcropust oTkpeitus BupycoB (I.U.
WBanoBckuii). OcoOEHHOCTH CTPOEGHUS M JKU3HENEATENbHOCTH BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, >KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc ummyHonedunurta yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00J1€BaHUIA

Pa3sMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1mkn, wiM >KU3HEHHBIM 1WKI KieTku. MHTepdaza u Mutos.
[Ipoueccel, nmpoTekatomue B uHTepdaze. Permkanus — peakuuss MaTpUIHOTO
cunte3a JIHK. Ctpoenme xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHII.
JluniouHBIK W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
HuTonornyeckue OCHOBBI Pa3MHOKEHHMSI W WHIUBUIAYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. I[lpouecchl, mpoucxonsdime Ha

Pa3HbIX CTAAUAX MHUTO34. buromornaeckuii CMBICII MUTO3a

5.2

(DOpMBI Pa3MHOKCHUA OPraHU3MOB! 0ecroJioe U IOJIOBOE. BI/I,Z[BI 0ecIoJIoro
PaSMHOXCHUA: OCJIICHHUE HaJABOC, IIOYKOBAaHHWEC OAHO- W MHOI'OKJICTOYHBIX,
cnopoo6pa303aHHe, BCTCTATHUBHOC PAa3MHOKCHHUC. I/ICKYCCTBCHHOC

KIIOHUPOBAHUEC OPraHnu3MoOB, €ro 3HAUYCHUC JI CCIICKIINN

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECII0JI0TO0.
Meiio3. Cramguu Meiro3a. Ilpouecchl, IpoucXOonslUe Ha CTaausix Menosa.
[ToBenenue xpomocoM B Meio3e. KpoccunroBep. buosorudeckuii cMbIca u

3HaYeHnue Meio3a

5.4

I'ametorenes — mpoiiecc 0O6pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [lo0BEIE
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa30BaHME W Pa3BUTHE TMOJOBBIX KIETOK —
rameTt (CrepMaTo3ouj, SilleKIeTKka) — cuepMaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA SIAIEKJIETOK U CIIepMaToO30U10B. OHHOI{OTBOPCHI/IG. HapTCHOTeHCB

5.5

WunuBugyanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE




(aMOpuorenes). DTamnbl SMOPUOHAILHOTO PAa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npobienHue, racTpyisiuus, opraHoreHes. [locramOpuoHansHoe pa3BuTHE. THITBI
MOCTIMOPHOHAIBHOTO PA3BUTHUS: MPSAMOE, HENpsMoe (IMYuHOYHOE). BrusiHue
CpeIbl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u paszButne pacrenuii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaauu pa3BUTHA

HaCJIeI[CTBeHHOCTI) 1 USMCHYMBOCTb OPraHU3MOB

6.1

[Ipeamer u 3agaun resetuku. Vicropus pa3sBuTus FeHETUKH. Briax poccHCKuxX
n  3apyOeXHBIX Yy4Y€HBIX B pa3BUTHE TIEHETHMKU. MeToapl TeHeTHKH
(TuOpUIOTOTHUECKUH, UTOT€HETHYECKU, MOJICKYJISIPHO -T€HETHYECKUT ).
OcHoBHbIE TeHeTHUECKUEe NMOHATHS. ['eHeTnueckass CHMBOJIMKA, HCIOIb3yeMas B

CXeMaxX CKpeUIMBAHMI

6.2

3aKOHOMEPHOCTH HACJIEeIOBaHUs TPU3HAKOB, yCTaHOBJIeHHBIE . Menaenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eJuHO00pa3us THOPUIIOB TIEPBOTO
nokojeHus. [IpaBwio JOMUHUpOBaHWS. 3aKOH pacCHICTJICHUS TMPU3HAKOB.
I'unoresa unctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe ckpelirBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBaHUS MPHU3HAKOB.
[uToreHernueckre OCHOBBI AUTMOPUIHOIO CKpEIIMBaHUS. AHaIU3UpYOIIee
ckpenuBanue.  lMcnosb30BaHME ~— AQHAIM3HUPYIOLIETO  CKpELIMBAHUSA IS

ompeieNIeHUsI TEHOTHIIa 0COOU

6.3

CuemieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HACJIJOBaHUIO TIeHOB. Hapyiienue cuemjeHuss T€HOB B pe3yibTare
KpOCCUHroBepa. XpOMOCOMHAasl TEOpUSl HACIeACTBEHHOCTH. | eHeTuueckue
KapThl.

I'eneruka mnona. XpoMOCOMHOE oOIpeneieHue Moja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMOramMeTHble M TeTeporaMeTHble OpraHusmbl. HacnempoBanue

IMIPHU3HAKOB, COCIJICHHBIX C ITIOJIOM

6.4

H3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACHIEACTBEHHAs M HAcCIEACTBEHHAs.
Pons  cpempl B HEHAcHEACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PUKAIIMOHHOW W3MEHUYMBOCTH. BapwalMoHHBIA psii ¥ BapHUallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KonudyecTBeHHblE M KaueCTBEHHbBIE

IIPU3HAKN U UX HOPpMa pCaKInuu. CBoiicTBa MO,Z[I/I(I)I/IKaI_[I/IOHHOI\/’I HU3MCHYHMBOCTHU

6.5

HacnencrBenHas, WIM TIe€HOTHUIIHMYECKAs, HW3MEHUYMBOCTh. KoMOHHATHBHAas
U3MEHUYUBOCTb. Meio3 W TONOBOM TMpOLleCC — OCHOBA KOMOWMHATHUBHOM
W3MEHUMBOCTH. MyTallMOHHAs W3MEHYUBOCTh. Kiaccudukaius MyTamui:
T€HHbIE XPOMOCOMHBIE, T€HOMHBbIE. HacToTa U NMpUYMHBI MyTaluuid. MyTareHHbIe

(baKTOpLI. 3aK0H rOMOJOTHYSCKUX PAOOB B HacjieACTBeHHOM n3MeHunBocTyu H.N.




BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH
4eI0BEeKa: TeHEAIOTMYSCKHUIA, OJIM3HELIOBbIMH, LIUTOrCHETHYCCKUIA,
OMOXMMHYECKUN, MOJEKYIspHO-reHeTuuecKuil. COBpEMEHHOE OIpeseieHIe
IFEHOTHUIIA: OJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomornpio [I[[P-ananu3a. HacnencrBennele 3a00JieBaHUS 4YeIOBEKAa: T'CHHBIC
001e3HH, OOJIE3HM C HACIEACTBEHHOHN INPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHepaTuBHble MyTauuu. [IpuHIMIBI 310pOBOTO
oOpa3a JKU3HM, [IMAaTHOCTHKH, NPO(UIAKTUKA M JIEYEHUS T'€HETHUYECKUX
6one3Hel. Meauko-reHeTHuYecKoe KOHCYJIbTUPOBaHUE. 3HAUEHHE MEIUIIUHCKOMN

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUN I'CHCTUUCCKUX 3a00J1eBaHM YeJoBEKa

Cenexuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka M TpoIecC. 3apoKJIE€HUE CENeKUUU U JOMECTHKaIus.
VYuyenne H.M. BaBunmoBa o0 T1eHTpax TMPOUCXOXKIEHUS W MHOT00Opasus
KYJIbTYPHBIX pacTeHHi. [[eHTphl MPOUCXOXKIACHUS JOMAITHUX KXUBOTHBIX. COpT,

nopoja, MTaMM

7.2

CoBpemeHHbIE METOJIbl CelIeKIUU. MaccoBbIii U WHIMBUIYAIbHBIH OTOOpPHI B
CEJIEKIIMM PAcTeHHl M KUBOTHBIX. OIlleHKa 3KcTepbepa. BbimM3kopoicTBEHHOE
ckpenuBanue — WHOpumWHT. Yucrtas nuHMsS. CKpelmIMBaHWE YHCTBIX JIMHHM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otnanénnas tuOpummsamuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
MOJYyYeHUE NOJMIUIOUAOB. JIOCTM)KEHMSI CEeNeKUUMU pPacTeHUM, >KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buorexHonoruss kak oTpaciib TNPOU3BOJACTBA. ['€HHas WHXKEHEpHs. Tarbl
co3manusa pexomOuHaHTHOW JIHK wm Tpancrennpix opranmm3moB. Kiertounas
umkeHepusi.  Kierounole  KyabTyphl. MUKpPOKIOHAJIbHOE  Pa3MHOXKEHHUE
pactenuil. KnoHupoBaHHE  BBICOKONPOIYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. JKOJOrMYecKHe M 3Thyeckue mpodmembl. MO — reHeTuyecku

MOI[I/I(bI/II_[I/IpOBaHHbIC OpraHn3Mbl

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

DBOJIIOIIMOHHAS OUOJIOT U

1.1

9BOJ’IIOI_[I/IOHHa$[ TEOpHUAa U e€ MecTo B OMOJIOTHH.
CBI/I,Z[eTeJ'ILCTBa OBOJIIOIIUH. [TaneonTOIOTHYECKHE: nocCiaca0BaTCIbHOCTDb
MOSBJICHUS BHJOB B ITAJICOHTOJOTHYECKOM JICTOIMUCH, TICPCXOAHBIC (bOpMBI.

buoreorpaduueckue: cxoacTtBo U pazauuue ¢ayH U (IOp MaTEpUKOB U




OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U PA3JINUMsl SMOPUOHOB Pa3HBIX BUIOB
II03BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTHYHBIC, aHaJIOTHUYHBIC,
pyAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-ONOXUMHUUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICACTBECHHOCTH M OCHOBHBIX MeTa00JIMYECKUX HYTGﬁ Y BCEX

OPraHu3MoOB

1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHHS
JapBUHM3MA. JIBMKyIMe CHIIBI 3BOJIIONMM BUJOB 1o [lapBuHy (u30BITOUHOE
Pa3MHOKEHME IIPU OIPAHMYEHHOCTU PECYPCOB, HEONPEAEIEHHAST U3MEHUYNBOCTb,

O6opb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopusi sBoimouud (CTD) u  OCHOBHbIE €€ TOJIOKEHUS.

MuxposBomtonus. [lonymamus kKak eIMHUIA BUAA U 3BOJIOLHHA

1.4

JBuxymue cuibl ((pakTopsl) SBOMIONMM BUAOB B mpupoje. MyTanuoHHBIN
rporecc ¥ KOMOMHATUBHAsi M3MEHUYUBOCTH. [lomynslroHHBIE BOJIHBI U JIpeid
reHoB. M3omsimus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBIstoOmuil (GpakTop
sBoJIFOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBoionuu. [Ipumepst
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMOp(h03bl U HAMOA AT TAIIHH.

Buna u Bumoo6pazoBanue. Kpurepun Buma. OcHOBHBIE (POPMBI BUIO0OPA30BAHUS:

reorpapuuecKoe, IKOJIOTHIECKOe

1.5

Makpossomtonusi.  @opMbel  dBoMOLMU:  (UIeTUYECKas,  JMBEPreHTHas,

KOHBEPIrCHTHAA, IapaljiCiibHasd. H€O6paTI/IMOCTB 3BOJIFOIINH

Bo3HukHOBEHHE 1 Pa3BUTHUE )KU3HU HA 3emie

2.1

JloHay4yHble TIpEACTABICHHMS O 3apOKICHUU JKM3HU. HaydyHble TIuUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emye: abuoreHe3 M MaHCHEpMUA. XUMHUYECKas
3BOJIIOLMS. DKCIIEPUMEHTAIbHOE TMOATBEPXKACHUE XHUMHUYECKON 3BOJIIOLIMHU.
Hauanpabie sTanbl 6uosnoruueckoi sposroruu. ['unmoreza PHK-mupa. Ilepsoie

KJIICTKH U UX 3BOJIFOIIMA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBbIX OPraHn3MOB

2.2

PasButne xu3Hu Ha 3emie no spam u nepuojgam. Karapxeill. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mNepuoabl: KEeMOPUHCKHIA,
OPHAOBUKCKHM, CHIIYPUMCKHM, JI€BOHCKUH, KaMEHHOYIOJIbHbIM, MEPMCKHM.
Me3o30iicKkas 5pa 1 €€ epUoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30lickas 93pa W €€ TNepuoAbl:  MAJEOTCHOBBI,  HEOTEHOBBIN,
AQHTPOINOICHOBBIM. XapaKTepUCTHUKA KIUMara W TEOJIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE 3TaIbl 3BOJIIOLIUU PACTUTEIBHOTO U )KUBOTHOTO MUPA. ApoMOP(O3bI y

paCTeHI/Iﬁ 1 KHUBOTHBIX. HO}IBJ'ICHI/IC, pacuBET MW BBIMHPAHUC TPYIIl XUBBIX




OPraHu3MoOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue -HBoouud. OCHOBHbIE

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

OBomonusi 4enoBeka. AHTPONOJIOrMs Kak Hayka. PasBurtue mpezacraBieHUd o
IPOUCXOXKJACHUN 4YelloBeKa. MeTronbl H3ydeHus aHTpororeHeza. CxojactBa U
pa3nuyuus YelIoBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxynie cuibl (pakTopsl) aHTporiorenesa. HacinencrBeHHass H3MEHUYMBOCTD U
€CTeCTBEHHbI O0TOOp. OOIIEeCTBEHHBIM 00pa3 >KW3HHM, W3TOTOBJICHHE OPYAM

TPY/a, MBILICHHAE, PEYb

2.5

OcCHOBHBIE CTaJUM W BETBH HBOJIIOIIMM YEJIOBEKA: ABCTPAJIOMHUTEKH, YenoBek
ymenslid, YenoBek mnpsMoxonamui, YenoBexk HeanaepranbCkuil, YenmoBek
pazymHblidi. Haxonku HCKOmaeMbIX OCTaHKOB, BPEMS CYILECTBOBAaHHUSA, 00JIaCTh

pacripocTpaHeHusi, 00bEM rOJI0BHOTO MO3ra, 00pa3 KHU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBILINE pachl: €BpPOINEOUIHAs (€Bpa3uiickas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHAA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). YepTsl NpucrocoOIeHHOCTH NMpeACTaBUTENEH YeIOBEUECKUX pac

K YCIIOBUSAM cylecTBoBaHus. EquHCcTBO yenoBeueckux pac. Kputnka pacuzma

Opranu3Mbl 1 OKpyXkarolias cpea

3.1

DKOJIOTHSI KaK Hayka. 3afadyd M pa3feibl 3KOJOTMU. MeToabl 3KOJIOTMYECKHX
HccaeaoBaHuM. DKOJOTHYECKOe MUpPOBO33peHue. Cpenpl 0OMTaHUsI OPraHu3MOB:

BOIHAasA, HA3EMHO-BO3AYIIIHAA, IIOYBCHHAA, BHYTPUOPraHU3MCHHAsA

3.2

Okonoruueckue  (akropel. Krnaccuduxamus — skojoruyeckux — (HakTOpoOB:
abuoTuyeckre, OHMOTUYECKHME M aHTpOINOreHHble. JleficTBHE HSKOIOrHYeCcKUx

(hakTOpOB Ha OPraHU3MBbI

3.3

AbGunotuueckue QGaKTOpbl: CBET, TeMmIepaTypa, BIAXHOCTh. DOTOmEepHOIU3M.
[Ipucnocobnenuss OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢dakropbl. Buapl OMOTHUECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIHS,
XHUIHAYECTBO, Tapa3uTHU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIeOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJM3M, HEHUTpanu3M. 3HaueHHe  OHUOTHUYECKUX

B3aMMOJCUCTBUM JJIs CymeCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTUYECKHE XapaKTCPpUCTUKHU MOMYJIAINH. OcHOBHBIC IIOKa3aTCIn
InomyJsinuu: 4YUCICHHOCTb, INNIOTHOCTL, POKIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MuUrpanusl. I[I/IHaMI/IKa YUCJIICHHOCTH IOIYJISINHUU U ec peryidanugd




COO6H.[€CTBa 1 3KOJOIMYCCKUEC CUCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muimeBas). Bunabl-momuHantel. CBsi3u B

OnoleHo3e

4.2

Dkoyioruueckue cucteMbl  (3kocuctemsbl). [lonstue 00 dkocucremMe u
ouoreonieHo3e. DOYHKIMOHAJIbHbIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BeIecTB ¥ MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckue (muieBble) ypOBHU OHKOCHUCTEMBI. [luineBble 1enu U CeTH.
OcHOBHBIE TIOKa3aTeIM DKOCHCTEMBI: OMOMacca, MPOAYKIUS. DKOJOTUYECKUE
MUpaMHbl: TMPOIYKIHMH, YHCIEHHOCTH, Ouomaccel. CBONCTBAa 3SKOCHCTEM:

YCTOMYUBOCTD, CAMOPETYIISIMS, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMAa XBOMHOTO HIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE SKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb60o3KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazne kak Qakrtop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepnaackoro o Owmocdepe. ['panHunibl, coctaB M CTPyKTypa
ounocdepsl. JKuoe BemecTBO U ero ¢GyHKiuu. OcoOeHHOCTH OHOChephl Kak
r00aNbHOM AKOCHUCTEMBI. J[MHAMHUYECKOe paBHOBecME W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTel BemeCTB M OHOTCOXMMHUYECKHAE IUKIBI DIIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTH OMoChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Onocdepe 3emuin. AHTPOTIOTEHHBIE H3MEHEHHUs B Omocdepe.
I'moGanbHbBIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa pallMOHANILHOTO  YOpPAaBIEHUS MPUPOIHBIMHU pecypcaMu U UX

HCIIOJIBb30BAaHUC. I[OCTI/I)KGHI/IH OHOJIOTUH U OXpaHa IIpUupOoabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buonorus, 10-11 knace/ Ilaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
np.; Hon penakmueit [laceunuka B.B. AkiimonepHoe o011ecTBo

«M3parenscTBO «lIpocBemienne

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

EI'D. Obmas 6uonorus. KoHTposibHBIE U3MEpUTENbHBIE MaTepuaibl M
ITpocsemienue 2021 r

N.P. MyxamemxanoB. Mactepckast yauTens « TecTbl, 3a4eThl, OJIMIIONPOCHI
10-11 xmace» M «BAKO» 2017 r

Hetima-Cruonunnkas, M.A. O61ias u canuTapHas MEKPOOHOJIOTHSI C TEXHUKON
MHUKPOOHOJIOTHYECKUX HCCIIeIoBaHui: YueOHoe mocodue / M.A. Jleitma-
Cuonunnkas. - CI10.: Jlans, 2022.

T A Jloskosa. [loaroroska k onumnuamaM 1o omnosnoruu 8-11 xiaccos. M

Atipuc-tipecc 2015

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://resh.edu.ru/subject/ - Poccuiickas 3JIeKTpOHHAS ITKOJIA

https://www.mos.ru/city/projects/mesh/ MockoBckast 37eKTpOHHAs IIIKOJIa



www.informika.ru - snexrponssiii yueouuk "buonorus" (sep. 2.0 - 2000) u3
nukia "OOyyaroiue SHIUKIoneAun". - YueOHbI Kypc, KOHTPOJIbHBIC
BOITPOCHI.

www.bio.1september.ru - st yaureneit "5 unay Ha ypok buonorun". Crateu
no: boranuke, 3oonoruu, buomnorun - Yenosek, O0me 0M0I0THN, DKOJIOTHH.
www.nrc.edu.ru - "buomornyeckas kKapTuHa Mupa' - pasjiesa JSKTPOHHOTO
yueOHuka "KoHieniuu coBpeMeHHoro ectectso3Hanus"". Konneniuu

IMPOUCXOKACHUS )KU3HU U TCOPHUH 3BOJITOITUU.



