rocyapCTBEHHOE OFOKETHOE 00I1Ieo0pa3oBaresibHOe yupexaecHue CamMapckoit o0mactu cpeansis
obmmeoOpa3oBarenbHas mkona umenu I'epost Coerckoro Coroza @Enopa Hukonaesnua Mxeneposa
c. PricaiiknHo myHununansHoro paiiona [loxBuctaeBckuii Camapckoit o0nactu

IIpoBepeno Yr1BepxaeHo npukazom Ned4 - ox
3am. aupekropa o YBP
ot 16 utons 2025 r.
Tuxonoa U.A.

(moanuce) (®HO) JupexTop HcaeB A.B.
16 urons 2025 . (moIHCE) (PUO)

WNcaes A. /
¥090574@yandex.ru
oo noanvcaHus

.31 15:07:07+04'00'

PABOYASA ITPOT'PAMMA

[Ipenmer (kypc) __OuoJorus

Kiace  10-11 kaacce

OO11ee KOJIMYECTBO YacoB 10 y4eOHOMY TUTaHy 68

Cocrasnena B cooTBeTcTBUH ¢ DenepanbHON pabouell mporpaMMoii o 0M0JIOTHH
(HaMMEHOBaHHUE MTPEIMETA)

Y4eOHUKHU:

[Taceunuk B. B., Kamenckuii A.A., Pyoros A.M., llIsenos I'. I'., I'anonrok 3.I'; mox pen ITaceunuka
B. B.10 knacc. -Mockaa: [Ipocsenienue,

[Taceunuk B. B., Kamenckuii A.A., Pyoros A.M., llIsenos I'. T'., I'anonrok 3.I'; mox pen [Taceunuka
B. B.11 knacc. -Mocksa: [Ipocserienue.

Paccmorpena Ha 3acenanun MO YUHTEIEH €CTECTBEHHO-MATEMaTHYEeCKOrO IUKIa
(Ha3BaHKE METOIMYECKOTO OOBETUHEHH)

[Ipotokom Ne 4 or« 11 » wrmoHA 2025 r.

PyxoBonurtens MO Huxonosa T.II..
(monrmuch) (®HNO)




IHHOACHUTEJIBHASA 3AIINCKA

IIpn pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETHUYECKYID OCHOBY JJisi OIpeAesieHUs
MOAXOI0OB K (OpPMHPOBAHHMIO COJAEpKaHUS ydeOHOro mpeamera «buonorus» CoCTaBUIIM:
koHnenryaibHbie monoxkeHus DPIOC COO o B3aMOOOYCIOBICHHOCTH IIEJI€H, COJEpIKaHMS,
pe3yNbTaToOB 00Y4YCHHsS U TPEOOBAHUI K YPOBHIO IMOATOTOBKH BBITYCKHHKOB, MOJIOKEHUS 00 OOIIHMX
UeIsIX W NPUHIUIAX, XapaKTEepPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
obpaszoBanus B Poccuiickoit @enepanmu, a TakkKe MOJTOKEHUS O CHEUPUKe OMOIOTHH, e€ 3HAYCHUH
B TIO3HAHUM KUBOW MPHUPOIBI U 00ECIIEYCHUH CYIIECTBOBAHMSI YeIOBEYeCKOro obmecTBa. CoracHo
HA3BaHHBIM TOJIOKEHUSM, ONIPEJECICHbl OCHOBHBbIE (YHKIMH MPOTrpaMMbl MO OHUONOTHH U €&
CTPYKTYpa.

[IporpamMma mo Ouonoruu AaéT MpeACTaBICHHE O LENsIX, 00 oOuieil crpareruu oOydeHus,
BOCIIUTAHMS M PA3BUTHUS OOYJAIOIIUXCS CPEICTBAMHU y4eOHOro mpenmMera «buomorusy», onpenenser
o0s3aTeNIbHOE TPEIMETHOE COAEpkKAHHE, ero CTPYKTYpPY, paclpeiesieHHe IO pas3feliaM U Temawm,
PEKOMEHIyEMYIO TTOCJIEI0BATEILHOCTh U3YUEHUsI yU€OHOro MaTepuasa ¢ y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKHM OOpa30BaTEIbHOTO IPOIIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B mporpamMMe mo GMOJIOTHU TaK)Ke YYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JTHUYHOCTHBIM,
METalpeIMETHBIM U TPEIMETHBIM pe3yJabTaTaM oO0ydeHHsS B (OPMHUPOBAHHHM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATEIbLHON  JeSTeNbHOCTH/Y4eOHbIX  JeHCTBUH  OOYyYarOmMXCS IO  OCBOCHHUIO
coJiepKaHusl OMO0JI0ru4ecKoro oopa3zoBaHusl.

B mporpamme mo Ouomorum (10-11 kmaccel, 0a30BbIi ypOBEHB) peaiM30BaH IPUHIIUIL
MIPEEMCTBEHHOCTH B H3yUYE€HUHU OMOJIOTHH, OJaroiapsi 4eMy B HEl MPOCMAaTPUBACTCS HAIIPABICHHOCTh
Ha pa3BUTHE 3HAHHM, CBA3AHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYUYHOTO MHUPOBO33pPEHUS,
[IEHHOCTHBIX OPUCHTAIMK JIMYHOCTH, JKOJIOTHMYECKOTO MBINIICHUS, MPEICTABICHHA O 30pPOBOM
oOpase Xu3HU U OepeXHbIM OTHOIICHHEM K OKpYyXkaromiel mpupoaHoil cpene. [loaTomy Hapsiay c
M3YYCHHEM OOIICONOIOTHUECKUX TEOPHIA, @ TAK)KE 3HAHUH O CTPOCHHH KHUBBIX CHCTEM Pa3HOI'0 PaHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HHUX IPOLIECCOB B IMpOrpaMMe IO OHOJOTHH YIEIECHO
BHHUMaHUE UCTIOJIH30BaHUIO MTOJIYUCHHBIX 3HAHUN B IOBCETHEBHOMN KHU3HU JIJISI PEIICHUS TIPUKIIATHBIX
3a/1a4, B TOM YHUCJIe: MPO(PHIAKTUKH HACIEACTBEHHBIX 3a00JI€BaHUI YeTIOBEKA, METUKO-TEHETUYECKOTO
KOHCYJIbTUPOBAHMS, OOOCHOBAHHUS HSKOJIOTMUYECKH IIEJIeCO00pa3HOr0 TOBEACHUS B OKpYXaromen
MPUPOJHON cpefie, aHanu3a BIMSHHUS XO3SHCTBEHHOW JEATENHHOCTH YEIOBEKa Ha COCTOSHUE
MPUPOJTHBIX M HMCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHHMAHUS K TPHKIIATHOW HAIMPABICHHOCTH
yuebHoro mnpeamera «buOIOTHA» MPOAUKTOBAHO HEOOXOAMMOCTHIO OO0ECIEUeHMs YCIOBHUU IS
pelIeHNsT OJHOW W3 aKTYaJIbHBIX 3a7ad IIKOJIHHOTO OWOJOTHYEeCKOrOo 00pa3oBaHUs, KOTOpas
npenmnonaraer (HOpMUPOBaHHE y OOYYAIONMIMXCS CIOCOOHOCTH aJanTHPOBAThCS K HM3MEHEHHSIM
JTUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHMsS 3aHMMaeT BaxkHOoe MecTo. OHa
obecrieunBaeT GOpMHUPOBAHUE Y 00yUAIOIIUXCS MPECTABICHUN O HAYYHOU KapTHHE MUPa, PACIIUPSET
1 0000111aeT 3HaHUSI O KUBOH MPHUPOJE, €€ OTINYUTENbHBIX MPU3HAKaX — YPOBHEBOIN OpraHU3aIlluu U
IBOJIIOIIMH, CO3/JaéT YCJIOBHS JUIS: TIO3HAHUS 3aKOHOB JKHUBOW TPHPOABI, (HOopMHpOBAHUS
(YHKITMOHATFHOW TPaMOTHOCTH, HABBIKOB 37J0POBOT0 U O6e30macHoro o0pas3a >KU3HH, IKOJIOTUYECKOTO
MBIIIJICHHS], IEHHOCTHOTO OTHOIICHUS K )KHBOW MIPHUPOJIC U YETOBEKY.

Bonbiioe 3HadeHre OMONOTHUS UMEET TakKe JUIS PEHICHUS BOCIUTATENBHBIX U PAa3BHBAIOIIMX
3aad cpeaHero oO0mero o0pa3oBaHUs, CONMANU3AUK OOydJaromuxcs. V3ydenune Ouosoruu
obOecrieunBaeT ycioBus i (OPMHpPOBAHUS HHTEIUIEKTYallbHBIX, KOMMYHHKAI[MOHHBIX H
MH()OPMAIIMOHHBIX HABBIKOB, ICTETHYECKOW KYJIBTYPHI, CIOCOOCTBYET MHTEIPAIlMU OHMOJIOTHYECKUX
3HAHUW C TIPEJICTABJICHHUSIMH W3 JPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (U3UKHU, XUMUU U
reorpaduu. Ha3BaHHbIE TTOJIOKEHUS O TIPETHA3HAYCHUHN yueOHOTO TIpeaMeTa «brosorusy cocTaBuiIn
OCHOBY 7Sl OMpEeNieHHus TMOAXOA0B K OTOOPY U CTPYKTYPHUPOBAHUIO €r0 COACpIKAHMS,
MPEACTABICHHOTO B IPOTPaMMe 10 OHMOJIOTHH.



Ot60p comepkanusi yueOHoro mpeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH KyJIbTYPOCOOOPA3HOTO TMOAX0/la, B COOTBETCTBUU C KOTOPHIM OOYYAOIIMECS TOJKHBI
OCBOUTH 3HAHUS M YMEHHUA, 3HAUMMbIE Uil (popMHUpOBaHHS OOILIEH KyJIbTYPHI, OIpPEIEsIOIIIe
aJIecKBaTHOE TIOBEJCHME YEJIOBEKa B OKpYXKAloIIed NPUPOAHON cpene, BOCTpEOOBAaHHBIC B
MMOBCETHEBHON JKU3HU W MPaKTHUEeCKO aesTenbHOCcTH. Oco00e MECTO B ITOM cHUCTeMe 3HaHUUN
3aHUMAIOT 3JIEMEHTHI CO/ICPKAHM, KOTOPBIE CIY)KaT OCHOBOW JUIst (POPMHUPOBAHUS NPEIACTABICHUN O
COBPEMEHHOM eCTeCTBEHHO-HAyYHOW KapTHMHE MHpa M LEHHOCTHBIX OPHUEHTALUAX JIUYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3AIUKA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CtpykrypupoBaHHe cojAepkKaHHs y4eOHOro Marepuajla B MporpamMme Mo OHOJIOTHH
OCYIIECTBIICHO C yYETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMUUTEIBHBIX 0COOEHHOCTSIX KUBOM
MIPUPOJIBI, O €€ YPOBHEBOM OpraHU3aI[MH U ABOJIIOLUU. B COOTBETCTBUHU C 3TUM B CTPYKTYpE Y4eOHOTO
npenMera «bHonoOrHs» BBIICTCHBI CICAYIOIIUE COJEpKaTeNbHbIe NTWHUU: «bHONOrHsS Kak Hayka.
Metoasl HaydyHoro mnosHaHus», «Kietka kak Owuosjormueckas cucreMan, «OpraHusm Kak
Ouosiornyeckas cucreman, «CucrtemMa ¥ MHOrooOpasue OpraHHYeCKOro MHpPay, «DBOJIOIHS KUBOH
MPUPOABI, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3yyenus yueOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBJaJCHHE
00y4arolUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHHU3alllK KUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHUH HMCIIOJIb30BaTh ITH 3HAHUS I TPAMOTHBIX JACHCTBHIA B OTHOIIICHUU
00BEKTOB >KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYyIOmnX 3a1au:

OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBbI 3HAaHUH O OMOJOTMYECKHX TEOpPHUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUiIax, CIyKalUX OCHOBOM i (pOpMHUpPOBAHUS MPEICTABICHUN O
€CTeCTBEHHO-HAYYHOU KapTHHE MHpA, O METOJaX HAay4yHOrO MO3HAHUS, CTPOSHUH, MHOTO00pa3uu u
OCOOCHHOCTSIX JKHMBBIX CHCTEM pA3HOTO YpPOBHS OpraHU3allid, BbBIAAIOIIUXCS OTKPBITHSAX H
COBPEMEHHBIX MCCIICOBAHUSX B OHOJIOTHH;

dbopMupoBaHue y OOY4YAIOIIMXCS TIO3HABATEIbHBIX, HWHTEIJICKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B IIpOIECCe aHaIN3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TJISIAOB, UICH
Y TIOJTXOJIOB K M3YyYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIlNH;

CTaHOBJIEHHE y OOYyYaroIuXcsi OOIIeH KyIbTyphl, (YHKIIMOHATBHON T'PAaMOTHOCTH, Pa3BHTHE
YMEHHUI OOBSCHATH U OILEHUBATH SIBICHUS OKPYKAIOIIEro MHpa >KUBOM MPHUPOABI Ha OCHOBaHHH
3HAHWUU U OIBITA, TTOJIYYSHHBIX P U3YYCHUN OMOJIOTHH;

dbopMupoBaHHe Yy 00yUaIONUXCd YMEHUN WITIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX 3HAHHMA
B TIPAKTHYECKOH JIEATEITHPHOCTH YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIMIIMHCKHX TEXHOJOTHUH H
arpoOMOTEXHOJIOTHI;

BOCIIUTAaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKHBOW TIPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOILIEHUS K HEeH, COOMIOJCHHS ITHYECKHX HOPM MpPH MPOBEICHHUH
OMOJIOTUYECKHUX HCCIIEIOBAHUM;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUHM [JIs TIOBBIIMICHUS YPOBHS JKOJIOTUYECKOU
KYJIBTYPBI, 1711 (JOPMUPOBAHUS HAYIHOTO MHPOBO33PCHHS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHMM W YMEHUH B TOBCEAHEBHOW >KU3HH [UISI OIICHKHU
MOCTICICTBUI CBOCH JESATEIHHOCTH MO0 OTHOIICHHUIO K OKPYXKAFOIIEH cpenie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOI0IeHNE Mep PO UIaKTUKK 3a00IeBaHUH.

B cucreme cpennero oOmiero obpazoBanusi «buosorus», nsydaemas Ha 0a30BOM YPOBHE,
SBIIAETCS O0O0s3aTeNbHBIM YYE€OHBIM TMPEAMETOM, BXOISIIMM B COCTaB MPEAMETHON o0nactu
«EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

Jlnst mzyueHust 6uosioruu Ha 6a30BOM YpOBHE CpefHero oOmiero oopa3zoBaHus OTBOAUTCA 68
yacoB: B 10 knacce — 34 gaca (1 yac B Hegento), B 11 kinacce — 34 yaca (1 yac B Hezleno).



COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Brnosnorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOIMM C OOLIECTBEHHBIMH, TEXHHUYECKUMH M JIPYTHMHU
€CTeCTBCHHBIMU HayKamu, (Gunocopueii, ITUKOH, OICTETHKOW U mpaBoM. Pons Ouonorum B
(GbopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoabl TO3HAHUS KUBOW MPUPOABI (HAOMIONEHHE, SKCIEPUMEHT, ONHCAHUE, H3MEpEHHE,
KJaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS XKUBOU IPUPOABI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktnyeckas pabGora Ne 1. «Mcrnonb30BaHMe pa3IUYHBIX METOAOB IPU  H3YyYEHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

JXussie cuctemsl (OMOCHCTEMBI) KaK MIPeaMeT U3ydeHus Ononornu. OTINYHe )KUBBIX CHCTEM OT
HEOPraHU4eCKOM MPHUPOIbI.

CaoiicTBa OuocucTeM U X pa3zHooOpasue. YpOBHU OpraHU3alUuu OMOCUCTEM: MOJIEKYIISIPHbIH,

KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, HOMYJISALIMOHHO-BUIOBOH, 9KOCUCTEMHBIH
(OmoreoreHOTHYECKHHT ), OMOCEPHBIN.
JdemoHcTpamum:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHU OpraHU3aIMU KUBOM IPUPOIBD».

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVWMHUYECKUH COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpOIJIEMEHTBI, MUKPOIJIEMEHTHI.
Bogna n MuHepasibHbIE BEIIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaepkanue ocMoTuueckoro 6anaHca.

benku. CoctaB u cTtpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumble u
3aMEHUMbIE AMHUHOKHCIOTBL. AMMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl O€IKOBOW MOJIEKYIIBI
(mepBHUYHasi, BTOPUYHAsA, TPETUYHASI U YETBEPTUYHAsI CTPYKTypa). XUMHUYECKHE CBOWCTBA OENIKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHThl — Ouoioruueckue karanuzaropbl. CTpoeHue ¢epMeHTa: aKTHUBHBIM IIEHTP,
cyoctparHas crnenupuunocts. Kodpepmentsl. Butamunbl. OTianuus pepMeHTOB OT HEOPraHMYECKUX
KaTaJn3aTopoB.

VYrneBoasl: MOHOcaxapuibl (TJrOK03a, pubo3a M Je30kcupubo3a), Aucaxapuabl (caxaposa,
JIAaKTO3a) U MoJrcaxapuasl (Kpaxmal, IITHKOTeH, 11eJUT0103a). bruonornueckue GyHKIIUN YTIEBOOB.

Junuapl: TpuraMuepuisl, pochoaunusl, crepouasl. ['napopmibHo-ruIpodoOHbBIE CBONCTBA.
buonornueckue Qynkuuu nunuaos. CpaBHEHHE YIJTIEBOJIOB, OEJKOB M JIMMHUJIOB KaK MCTOYHHKOB
JHEPIUH.

Hykneunoseie kucnorsl: JJHK um PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u gpynkiun JITHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

Huronorus — Hayka o kierke. Kierounast Teopust — npumep B3auMoJeHCTBUS Uael 1 (akToB B
Hay4YHOM ITO3HAHUU. MeToabl U3yUeHUs KIETKU.

Krnerka kak memoctHas »xuBas cuctema. OOmIMe NPU3HAKH KIETOK: 3aMKHYTash Hapy)KHas
MemOpana, monekynsl JJHK kak reHeTnueckuit anmapar, cucteMa CHHTe3a OeJka.

Tunsl  KJIE€TOK: dyKapuoTHueckas U  mnpokapuoTudeckas. (OCOOEHHOCTH  CTPOECHHS
npokapuoTHyeckon kierku. Knetounas ctenka Oaktepuil. CTpoeHHE >YKapUOTHUYECKOW KIIETKH.
OCHOBHBbIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KJIETKH.

IToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAsi CTEHKAa, TJMKOKAJIMKC, WX (DYHKIUH.
[Inazmatnueckass memOpaHa, €€ cBoiictBa u (QyHkuuu. IluTormmasma u €€ oOpraHoubl.



OnnomemOpannbie opranouasl kiaetku: OIIC, ammapat [Nombmxu, nu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KIETKU: MUTOXOHJPHHM, miacTuibl. [IpoucxoxkaeHrne MUTOXOHAPUN M muacTuA. Bunel
wiactua. HememMOpaHHbIE OpraHOM bl KJIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPHOJIN, PECHUUKH,
KIyTUKU. OyHKIIMY OPraHOUI0B KIIETKU. BKitoueHus.

Snpo — perynaTopHblii LeHTp kineTku. CTpoeHue sapa: sjaepHas o0osiouka, KapuolliasMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsanu, M. lInelinen, P. Bupxos, x. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

Huarpammsl: «PacnpenencHue XUMUYECKUX 3JIEMEHTOB B HEXXMBOU Ipupozae», «Pacnpenenenue
XUMHUUYECKUX 3JIEMEHTOB B KUBOU NPUPOEY.

Tabmuuel u cxemsl: «llepuoguueckas TabinLa XUMHUYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunTte3 Oenkay, «CTpoeHue Moiekynsl Oenka», «CTpoeHue QepMmeHTay,
«HyxnennoBsie kuciotel. JIHK», «Ctpoenue Mmonekynasl AT®», «CTtpoeHHe 3yKapuOTHYECKOU
KieTkn», «CTpoeHue >KHUBOTHOM KieTkn», «CTpoeHHE pacTUTEIbHOU KIeTKn», «CTpoeHue
IIPOKAPUOTHUYECKOM KIIeTKW», «CTpoeHUE AApa KIETKN», «Y TIeBOIABD, «JIumuas».

OO6opynoBaHue: CBETOBOW MHKPOCKOIN, OOOpyJOBaHWE JJIsi TIPOBEACHHS HAOJIOICHUM,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKpPOIIpenapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKT€pPHUaIbHBIX KJIETOK.

JlaGopaTopHble M NPAKTHYECKHE PadOThI:

JIaGoparophas pabota Ne 1. «M3ydyeHue kaTaluTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha mpUMepe
aMuIIa3bl WIK KaTajaasbl)».

JIaGoparopHnas pabora Ne 2. «M3ydeHue CTpOeHUs KIETOK PACTEeHMM, )KUBOTHBIX U OaKkTepuid
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax 1 X OMUCAHUE.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WK METa00aU3M. AcCUMWIIALMS (TIACTHYECKUH OOMEH) M JTUCCUMUIISLIUS
(9HepreTUYecKHii 0OMEH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MeTabonu3ma. Posib 3aKOHOB COXpaHEHUS
BELIECTB U SHEPIUU B IOHMMaHUU MeTadoIn3Ma.

Tumnbl oOMeHa BenecTB: aBTOTpOHBIN U reTepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BeliecTB
U TIPEBPAICHUH SHEPTUU B KIIETKE.

@otocunte3. CBeroBas U TeMmHOBass (¢a3pl (¢orocuHTe3a. Peakuuu ¢doTocuHTesA.
OddextuBHOCTH (DoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a VIS KWU3HM Ha 3emuie. BiusiHue ycioBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHHTe3. XeMOCUHTE3UPYIOIINe OaKTepuy. 3HaU€HUE XEeMOCUHTE3a /171l )KU3HHU Ha 3emJle.

OHepreTnyeckuii OOMeH B KJeTke. PaclieniieHue BelecTB, BbIJENCHHE M aKKyMYJIMPOBAaHUE
SHEPTrUH B KJIETKe. DTanbl 3Heprerndeckoro ooMena. I'nmukonus. bpoxkenue u ero suasl. Kucnoponnoe
OKHCJICHMe, WIM KJIeToyHoe mbixaHue. OxucnutensHoe (ocdopuinpoBanue. DPHEKTUBHOCTD
SHEPreTHYecKoro oOMeHa.

Peakiiun matpuunoro cunresa. ['enerndeckas nnpopmanus u JJHK. Peanuzanus renernueckoi
nHpopmanuu B KieTke. ['eHeTnueckuil ko U ero cBoicTBa. TpaHCKPUMIMS — MAaTPUYHBINA CUHTE3
PHK. Tpancnsauus — OuocunTe3 Oenka. Dtanbl TpaHcasiuuu. KomupoBanue amuHOKHCHIOT. Ponb
pubocom B OuocuHTe3€e Oernka.

Hexnerounsie gopmbl xku3Hu — Bupychl. Mcropus otkpbsiTas BupycoB (/1. . VBanoBckuit).
OcoOeHHOCTH CTpOEHUS M JKU3HEHHOIo IMKiIa BHpycoB. bakrtepuodaru. bonesnu pacrtenwuit,
KMBOTHBIX M YEJOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHozeduuurta uvenoBeka (BUY) —
Bo3Oynutens CIINa. OOpaTHas TpaHCKpuIllus, peBepraza U uHTerpasa. [Ipoduaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHUA.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsizes.

Tabmuipr u cxembl: «Tunsl nutanusy, «Metabonuszm», «MUTOXOHIPUSY, « IHEPTrETUUECKHM
obmen», «Xiaopomacty, «®Dotocunres», «Crpoenue JHK», «Ctpoenue u ¢QyHKIHMOHHMpOBaHME



reHa», «CunTte3 Oenkay, «['eHermyeckuii kom», «Bupyce», «bakrepuodarn», «CTpoeHue u
*u3HeHHbIH UK Bupyca CIIN/Ia, 6aktepuodaray», «Pemmukarus JJTHK».

ObGopynoBanue: Mozaenu-ammiukauu  «Yapoeane JIHK wu Tpanckpunuus», «buocunTes
6enkay, «CTpoeHHe KIETKN», Mojelb cTpykTypsl JJTHK.

Tema 5. Pa3MHoOKeHNe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblii UK, WIM SKU3HEHHBIH LUK kieTkd. Murepdaza m mwmto3. Ilpormeccsr,
nporekatomue B wuHTEep(daze. Permkanmst — peakumss matpuuHoro cuHte3a JHK. Crpoenwme
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. [IUTIONIHBIN U TalUIOUAHBIA XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. L{uTonornueckue OCHOBbI PA3MHOKEHUS U UHAUBUYAJIbHOTO PAa3BUTUSL OPTaHNU3MOB.

Henenue knerkun — muto3. Craaun mutosa. Ilponeccsl, npoucxonsdume Ha pa3HbIX CTaAMSIX
MHUTO3a. brosornueckuii cMbICa MUTO3A.

[Tporpammupyemasi rubesb KJIETKU — aloITO3.

®opMbl pa3MHOKEHHUsI OPraHU3MOB: Oecroyioe U 1MosoBoe. Buabl 6ecroyioro pa3MHOXKEHUS:
JIeTICHHE HaJBOE, IMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETATHBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE /IS CEIEKIIUH.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Melios. Ctaguu meiio3a. IIpoueccsl, npoucxoasauie Ha craausax meitosa. [loBenenne xpomocom
B Mero3e. KpoccnHrosep. bruosorndyeckuil CMbICII M 3HAYEHHUE MEHO03a.

I'amerorenes — mpoiiecc 00pa3oBaHUsS MOJIOBBIX KIETOK Yy JKUBOTHBIX. [lOJOBBIE Kene3bl:
CEMEHHMKU M sMYHUKU. OOpa3oBaHME M pa3BUTHUE IIOJIOBBIX KJIETOK — TaMeT (CrepMaTo30M[,
SHIIEKJIeTKA) — CriepMaToreHes u oporeHe3. OCOOEHHOCTH CTPOSHUS SHUIIEKIETOK U CIIEPMAaTO30UI0B.
OnnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpPHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOpPHUOHAIBHOTO Pa3BUTHUSI Yy MO3BOHOYHBIX XUBOTHBIX: IPOOJIEHUE, TacTPYJSILUs, OpPraHOTEHES.
[ToctomMOpuoHanbHOe pa3BUTHE. THUIBI MOCTAIMOPHUOHATIBLHOTO Pa3BUTHUS: TMPAMOE, HEMPSMOe
(mmunHOYHOE). BnmsHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIC BBI3BIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pasButue pacteHuil. OHTOreHe3 I[BETKOBOTO PACTEHMs: CTPOCHHUE CEMEHM, CTaluu
pa3BUTHSL.

JdemoHcTpaumu:

Tabmuiel u cxembl: «POpPMBI Pa3MHOKEHHSI OPTaHU3MOBY», «JIBOIHOE OMIIOAOTBOpEHHE Yy
LIBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHue KIeTKH OakTepuii»,
«CTpOoeHHEe MOJIOBBIX KIETOK», «CTpoeHne XxpoMocoMbly, «Kinerounsiii nukny, «Permmukanus JJHK»,
«Mwuto3», «Meino3», «lIpsmMoe m Hempsmoe pa3BuUTHE», «['aMETOreHe3 y MIICKONMUTAKINUX |
4enoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MHUKponpenapatbl «CrepMaTo30uabl  MIJICKOTTUTAIONIETOY,
«Siuekierka Miekonurarmeroy, «KapuoknHes B KJIETKAaX KOpPELIKA JIyKa», MarHUTHas MOJEJb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopatopnas padota Ne 3. «HaGmroneHne mMuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIMpENapaTax».

JlabopatopHnas pabora Ne 4. «/M3ydeHHe CTPOEHHsI TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHKU. VicTOpus pa3BUTHS reHETUKU. POJb IIUTOIOTUU 1 YMOPHOIIOTHH B
CTaHOBJICHMH I€HETUKH. BKiiag poccuicKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE F€HETHKU. MeToIbl
TeHETUKH (TUOPHUIIONIOTUYECKUH, HUTOTEHETHUECKU, MOJEKyIsIpHO-TeHeTuuecKuii). (OCHOBHBIE
reHeTUYEeCKUe TOHATHUS. | eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HacjeI0BaHUs MPU3HAKOB, ycTaHOBIeHHbIe I'. Menaenem. MoHoruOpuaHoe
CKpelllMBaHHe. 3aKOH eIWHO00pa3us TMOpHUIIOB MEpBOro mnokosieHus. [IpaBuino JOMHUHHUpOBaHHUS.
3aKOoH pacIleIIeHHs] IPU3HAKoB. [ urore3a unctorsl ramet. [lonHoOE 1 HEMOIHOE TOMUHUPOBAHUE.



JlurnOpusiHoe  CKpeliMBaHME.  3aKOH  HE3aBHCHMOIO  HACJIEIOBAHHUSA  NPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHUSA. AHAJIM3HPYIOLIEe CKpEIlUBaHUE.
Vcnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAHUS [Tl ONPE/IETICHUs T€HOTUIIAa OCOOH.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. MopraHa 1o ClErIeHHOMY HaclleZJOBAaHUIO
reHoB. HapyieHnune cuerieHus reHoB B pe3yIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | 'eHEeTHUeCKHE KapThl.

I'enernka noma. XpoOMOCOMHOE ONpEIENICHHE I0Ja. AYTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U reTeporaMeTHbIe OpraHu3Mbl. HacnenoBanyue npu3sHaKkoB, CLEIIIEHHBIX € IIOJIOM.

W3meHunBOCTb. BHbl M13MEHUMBOCTU: HEHACJIECICTBEHHAs U HaclleACTBeHHas. Posb cpensl B
HEHACJICICTBEHHOH  WM3MEHYMBOCTH.  XapakTepUCTHKA  MOIU(PUKAIMOHHOW  HM3MEHYMBOCTH.
BapuanuoHHBIM psx ¥ BapuauMoHHas Kpuad. Hopma peaknuum npusHaka. KonudecTBeHHblE U
KayecTBEHHbIC MMPU3HAKU M UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, WM TIeHOTHNHMYECKas, W3MEHYMBOCTb. KoMOMHATHBHAs H3MEHYHBOCTb.
Meii03 1 10J10BOH NpoOLECC — OCHOBA KOMOMHATUBHOM U3MEHUYNBOCTH. MyTallMOHHAs N3MEHYUBOCTb.
Knaccupukanus Myrauuii: reHHble, XpOMOCOMHbIE, T'€HOMHbIe. YacToTa M HpPUYMHBI MyTaluil.
MyrareHnnsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX DSJIOB B HACIEICTBEHHON n3MeHunmBoctH H. .
Basuiiosa.

BHesiepHast Haca€1CTBEHHOCTh U H3MEHUYUBOCTb.

I'enernka uyenoBexka. Kapuorun uenoBeka. OCHOBHBIE METOABI TE€HETHUKHM YEIOBEKa:
TCHEaJIOTHYCCKHH, OJIM3HEIIOBEIN, IIUTOTCHETHYCCKHIA, OMOXUMHYCCKU, MOJIEKYJISIPHO-
reHernueckuii. COBpEMEHHOE ONpPENEJICHHE TI'€HOTUIIA: IIOJJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHIIMPOBaHKE, B TOM 4rcie ¢ momoinsio [11[P-ananu3a. HacnencTBennbie 3a001€BaHus YeIOBEKa:
reHHble 00Jie3HH, OOJIE3HHM C HACJIEICTBEHHOM NpeApacroyioXeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue 1 reHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKH. [[pMHIIMIIBI 310pOBOT0 00pa3a KU3HH,
JUArHOCTHKH, MNpOQWIAKTUKA U JICYEHUS TEeHETHYeCKUX Oose3Heil. Meauko-reHeTnyeckoe
KOHCYJIbTUpOBaHUE. 3HaU€HUE MEIULIMHCKON F'€HETUKH B IIPEIOTBPALIEHUH U JICYEHUH F€HETUYECKUX
3a00JeBaHUI YeIoBeKa.

JdemMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. Yersepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuiel v cxembl: «MOHOTHOPUIHOE CKPEIIMBAHHUE U €T0 IUTOTEHETHYECKask OCHOBA», «3aKOH
pacilleryieHusT U ero LMTOreHEeTHYecKass OCHOBa», «3aKOH YHMCTOTHI TaMeT», «/lurudpuanoe
ckpeuiBanue»,  «lluromoruyeckue - OCHOBBI ~ JUTMOPUAHOTO  CKpEIIMBaHUA»,  «Meio3y,
«B3auMonelicTBrEe auieNbHBIX I'€HOBY, «l €HeTH4YecKre KapThl pacTEHUH, KUBOTHBIX M YEIIOBEKa»,
«['enernka nonay, «3akOHOMEPHOCTHU HACJIEIOBAHUS, CLIEIUIEHHOTO € ITOJI0OM», «KapHuOTHIIbI YelI0OBEKa
U KUBOTHBIX», «Buupl maMeHunBoctn», «MoaudukannoHHas u3MeHUYMBOCTHY», «HacnenoBanue
pe3yc-dakTopa», «I eHeTHKa rpymni KpoBuy», «MyTalnOHHAs U3MEHUYUBOCTD.

O6opynoBanue: Mojenu-anmmIMkanuu — «MoHorubpuaHoe  ckpemuBaHuey», «HemonHoe
JOMUHHMpOBaHUE», «JuruOpunHoe ckpemuBanuey, «llepekpécT XpoMOCOM», MHKpPOCKON H
MuKpomnpenapar «Jpo3oduna» (Hopma, MmyTanuu GopMbl KpbUIbEB U OKpAcKU Tena), repoapuii «I'opox
IIOCEBHON».

JlaGoparopHble U NpaKkTUYecKue padoTbl:

JlaGoparopHas pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHMOPUIHOTO W JUTHOPHIHOTO
CKpEIIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGoparopnas pabora Ne 6. «M3ydeHne MoaAM(UKALMOHHOM H3MEHUUBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JIaGoparophas padota Ne 7. «AHanu3 MyTauuil y 1po30(uiibl Ha TOTOBBIX MUKpOMpenapaTax.

[IpakTuueckas padorta Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusi Kak Hayka M Mpouecc. 3apOoXKICHHE CEJeKUMH W AoMmecTukanusd. Yuenue H. .
BaBuioBa o0 TIleHTpax NPOHMCXOXKACHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsr
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOIa, IITaMM.

CoBpeMeHHbIE METO/bl CeNeKUMU. MaccoBBIi M WHAWBUIYAIBHBIA OTOOPHI B CEJIEKLUU
pacteHuil M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpELIMBAHWE — WHOPHJIMHI.
Yucras nuaus. CkpemyBaHue 4UCThIX JuHUi. ['ereposuc, niam rubpugHas cuia. HeponactBeHHoe
CKpelBaHue — ayropuaunr. OtaanéHnas rudpuansanus 1 e€ ycnexu. VickyccTBeHHBbIN MyTareHes u
IIOJIyYEHHUE TOJIUILIONI0B. JIOCTUKEHHUSI CEJIEKIIUN PACTEHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust Kak oOTpaciab MPOU3BOACTBA. ['eHHas WMHXEHepusa. OTamnbl CO3JaHUA
pexombunanTHoU JIHK u Tpancrennsix opranuzmos. Kinerounas nmxenepusi. Kietounbie KylbTyphl.
MuKpoKIOHaJIbHOE pa3MHOKEHHE pacTEeHHH. Kionnposanue BBICOKOITPOYKTUBHBIX
CEeNbCKOXO035CTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U dTHYecKue npodsiembl. MO — reHeTnyecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. lBaHoB.

TaGmuiet 1 cxeMsr: KapTa «LIeHTpBI MPOUCXOKICHNUS K MHOTO00Pa3Hs KyJbTYPHBIX PACTCHUI,
«IToposipl JOMAIIHUX XKUBOTHBIX», «COpTa KyIbTypHBIX pacTeHuil», «OtnanéHHas ruopuanzanusy»,
«Pabote! akagemuka M. ®@. MBanosay, «l[loaummonausy, «OO0bEKTH OMOTEXHOJIOIHNY, «KileTouHbIe
KYJIbTYpPBI ¥ KIIOHUPOBaHuE», «KOHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBanue: MyJISKH TUIOJIOB M KOPHETIIONOB AUKHUX ()OPM U KYJIBTYPHBIX COPTOB PACTCHHUH,
rep6apuii «CenbCKOX03HCTBEHHbIE PACTCHUS.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHMsI CENeKUUM PACTeHMH M >KMBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCIIBITATENIbHBIA YYacTOK, B TEIUTMYHOE
XO03SICTBO, JIA0OPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoaIonHOHHAS OHOJIOTHA.

[IpeanochIKu BOZBHUKHOBEHUS BOJIIOIIMOHHONW TEOPUHU. DBOIIOIUOHHAS TEOPHUs U €€ MECTO B
6uosioruu. BnusiHIe SBOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CaunerenbcTBa 3BoJOLMU. [laneoHTONIOrMYECKUE: TTOCIE0BATENLHOCTD MOSIBICHUS BUOB B
NAJIGOHTOJIOTUYECKOI JleTonucH, nepexonHsie GopMmel. buoreorpaduueckue: cXoJICTBO U pazivyue
(dayH u ¢10p MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA W PpasziMuusi 3MOPHUOHOB pAa3HBIX BHUAOB IO3BOHOYHBIX.
CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJOTUYHbIE, pyIUMEHTapHbIE OpPraHbl, AaTaBU3MBI.
MonekyasipHO-OMOXUMUYECKHEe:  CXOACTBO  MEXAaHMU3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OPraHu3MOB.

OpomonmonHas teopus Y. lapsuHa. [Ipennocsuiku BOSHUKHOBEHH JapBUHU3MA. [[BroKymine
CHJIBI 3BOJIIOIMM BUJOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MPHU OTPaHMUYEHHOCTH PECYpCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyILIeCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposomtonus. [Tonmynsanus kak eIuHUIA BU1a U 3BOJIOLUY.

JBmkymue cuibl ((akTopbl) SBONIONMM BUIOB B Tpupoje. MyTalMOHHBIA mpolecc u
KOMOWHATHBHAs U3MEHUYMBOCTh. [lonysiiMoOHHbIe BOJIHBI U ipeiid reHoB. M30suus U MUrparusl.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3Boounn. @OpMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTaT 3Bojouuu. [Ipumepsl mpucnocoOiaeHuit y
opraHu3MoB. ApoMop(]O3bI U UINOATATITAIINH.

Bun u BugooOpasoBanme. Kpurepunm Buga. OcHoBHble (GOpMBI  BHI000pa30BaAHUS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.

MakposBomroniust. DopMbl  3BoNIONMM:  (UIIETHYECKAs, JMBEPreHTHas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIUH.



[IpoucxoxaeHne oT HecneMaIU3UPOBaHHBIX NpenkoB. lIporpeccupyromas crennanu3anus.
AnantuBHas paguaius.

JdemoHcTpaumnu:

Ioptpersr: K. JIunneit, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mrouep, A. H. Ceseplios.

Tabmuupl u cxeMbl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoAbIIIM IO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl 00prObI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN OTOOpY,
«MHorooOpa3ue COpTOB pacTeHHit», «MHoroobpasue mOpoJ KHUBOTHBIX», «llomymsauuny,
«MyTalMoHHasT W3MEHYUBOCTB», «ApoMopdossl», «Manmoamantauumn», «OO0ImIas ereHepanus»,
«/IBmxymue cuibl Bomounny, «Kapra-cxema mapuipyra mytemectsus Y. [lapsunay, «bopnOa 3a
cyuiectBoBanue», «llpucrnocoGneHHOCTh opraHu3MoBy, «['eorpaduyeckoe BHUI000pa3OBaHUE,
«DKOJOTHYECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJIJICKIUS HACEKOMBIX C Pa3jMYHbIMM TUIIAMU OKPACKH, HAOOp IUIOAOB U
ceMsH, KoyuteKuus «[Ipumepsl 3alllUTHBIX MPHCIIOCOOICHUH y XKHUBOTHBIX», MOAeTb «OCHOBHBIC
HaIpaBJIEHUs IBOJIIOLUNY», 00bEMHAs MoJienb «CTpOEHHE TOJIOBHOIO MO3Ta MO3BOHOYHBIX ).

buoreorpaguueckas kapra Mupa, KoJieKus «PopMbl COXpaHHOCTH UCKOIIAEMbIX JKUBOTHBIX U
pacteHuii», monens anmukamus «llepekpéct Xpomocom», BiaxkHble mpemnapaThl «Pa3Burtue
HacekoMoro», «Pa3BuTue nsaTymkm», MukKporpenapar «/posoduma» (Hopma, myramuu (HOpMBI
KPBUIbEB U OKPACKH TEJa).

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Jlaboparophas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHast pabota Ne 2. «Onucanue mprucrnocoOJIEHHOCTA OpraHu3Ma U €€ OTHOCUTEIILHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHe )KM3HU Ha 3emJie.

JloHayuyHble IpeACTaBICHUS O 3apOKICHUU KU3HU. HayuHble runioTe3bl BOSHUKHOBEHUS JKU3HU
Ha 3emJyie: abMOreHe3 U NaHcrnepMus. XUMHUUecKast 3BOIOLUsA. AOMOreHHbII CUHTE3 OPraHUYECKUX
BEILIECTB M3 HEOPraHUYECKHX. ODKCHEPUMEHTAIBHOE MOATBEPKICHUE XHMHYECKOH 3BOJIIOLIMH.
HavanpHbie sTansl 6uonoruueckoi 3potonuu. ['unoreza PHK-mupa. ®opmupoBanne MmemMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME NpPOTOKJIETKH. [lepBbie kineTkm m ux sBomouus. dopmupoBanue
OCHOBHBIX T'PYIII KUBBIX OPIaHU3MOB.

PasBuTHe xu3Hu Ha 3emiie 1o 3pam U nepuogam. Karapxei. Apxelickas 1 IpOTEPO30HCKast IPBl.
[Taneo3oiickass 3pa u €€ TEpPHOAbI: KEMOPUMCKUN, OPJAOBUKCKHM, CUIYPUHCKHUM, JIEBOHCKHUH,
KaMEHHOYT OJIHBIN, IEPMCKUM.

Me3o30iickas 3pa 1 €€ epruobl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3oiickas spa 1 e€ nepuoabl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa W TEOJIOTMYeCKUX IpoleccoB. OCHOBHBIE ATambl 3BOJIIOLUU
PacTUTENILHOTO M )KMBOTHOTO MUpPa. ApoMopdo3bl y pacTeHUH U KUBOTHbIX. [losiBIeHHEe, paclBeT U
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOr0 MHpa KaK OTPaK€HHE HBOMIOLUMHU. OCHOBHBIE CHUCTEMATHYECKUE
IpyNIbl OPraHU3MOB.

OBonronus 4enoBeka. AHTPOIOJIOrUs Kak Hayka. Pa3BuTHe npeacTaBieHuil 0 IPOUCXOKICHUN
yenoBeka. MeToapl u3ydeHHs aHTpororeHe3a. CXOJCTBa M pa3iuyMsl 4elOBEeKa M JKUBOTHBIX.
CucremaTHuecKoe MOJI0KEHUE UEIOBEKa.

JBmxymue cuibl (pakTopsl) anTponorenesa. HaciencrtsenHas H3MEHUMBOCTh M €CTECTBEHHBIN
ot60p. OO1IEeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYUM TPy, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJUW U BETBH 3BOJIIOLIUH YEJIOBEKA: aBCTPAIONUTEKH, HemoBeK ymenblid, YenoBek
NpAMOXOJAIINNA, YenoBek HeaHaepTalbCkuii, UenoBek pasymusblii. HaxoIku uCKomaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh pacpoCcTpaHeHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: €BpoNeoH]Has (eBpas3uiickas), HeErpo-
aBCTpaJIONIHAs (3xBaTOpHANbHAS), MOHTOJIOMTHASI (a3maTrcko-aMepHKaHCKas). Yepthl



MPUCTIOCOOJICHHOCTH TPEACTaBUTENEH YelOBEYECKHX pac K YCIOBHUSM CYIECTBOBaHHS. EIHMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Musep, I'. FOpu, Y. lapBus.

Tabmuiper u cxembl: «Bo3nukHoBeHune CoyiHeYHOW cHUCTeMbl», «Pa3BUTHE OPraHUYECKOTrO
Mupa», «PactutenbHas KieTka», «KuBotHas kiueTkay, «[Ipokapuotnueckas kiietka», «CoBpeMeHHas
CUCTEMa OpraHu4YecKoro Mupa», «CpaBHEHHE aHAaTOMUYECKHUX YEpPT CTPOCHHUS 4YelloBeKa W
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHbIE MeECTa MAJICOHTOJIOTUYECKUX HAXOHOK MPEIKOB
COBPEMEHHOT0 YelloBeKay, «/[peBHeiimue moany», «/Ipesuue moamn», «llepBbie cCOBpeMEHHbBIE IO,
«YenoBeueckue pachl».

O6opynoBanue: wmymsku — «l[Ipoucxoxaenne  yenoBeka»  (OIOCTBI  aBCTpPAJIONUTEKA,
IIUTEKAaHTPOIla, HEeaHAEpTallblla, KPOMaHbOHLIA), CJICNIKM WIM H300paKEHHsS KaMEHHBIX OpYAMi
MEePBOOBITHOTO YeJOBeKa (KaMHHU-YOIIIEPhI, pyOmsa, ckpebia), TreoXpoHOJOTHYecKas TalOJnIa,
KosuteKust «@opMbl COXPAaHHOCTH UCKOINAEMBIX )KMBOTHBIX U PACTECHUI.

JlaGopaTropHble H IpaKkTH4YecKHe padoThl:

[Ipaktuueckas padora Ne 1. «M3yueHue HMCKOIAEMBIX OCTATKOB PACTEHUW U >KHUBOTHBIX B
KOJUTCKIIUSX .

OKckypcusi «OBOJIIOLMSA OpPraHMYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayuYHbIM WU
KpaeBequecKuii My3eit).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKOJIOTUSl KaK HayKa. 3aJjayil U pa3fesibl SKOJOTUU. MeToAbl HKOJIOTMYECKUX HCCIEIOBaHUN.
DKOJIOTM4eCKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHus OpPTraHHU3MOB: BOJIHAS, HA3eMHO-BO3/IyIIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonoruueckue ¢akropel. Krmaccudukamus skxomornyeckux ¢HakTopoB: aOMOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[elCTBHE HKOIOTHIECKUX (PAKTOPOB HA OPTaHU3MBI.

Abunotnyeckue (HaKkTOphI: CBET, TEMIIEpaTypa, BlaxHocTs. @oronepuonusm. [Ipucnocodbnenus
OpPTaHU3MOB K JICHCTBHIO aOMOTHYECKHX (paKTOPOB. BHOJIOrHUECKHe PUTMBI.

buotnueckue ¢axropsl. Bunel OMoTHUECKHX B3aUMOACHCTBUI: KOHKYPEHLUS, XUIIIHUYECTBO,
cumbuo3 u ero Qopmsl. [lapasutusMm, koomepaiusi, MyTyanausM, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJeOHUYECTBO). AMEHCalu3M, HeWTpanu3M. 3HaueHHue OHOTHYECKHUX B3aUMOICHCTBUI Is
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE  XapaKTepUCTHUKU nomyasanud. OCHOBHBIE  IIOKA3aTeNd  MOILYJISLMU:
YHCJIEHHOCTD, IIJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLus. JJMHaMUKa YUCIEHHOCTH
MOMYJISIUY U €€ PEryssiusl.

JdemoHcTpaumnu:

IToptpetsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabmumpr u cxemsl: kapta «IIpuponnbsie 30HBI 3emiu», «Cpenbl OOUTaHHUS OPraHU3MOBY,
«Doroneproausmy», «llonynaunny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISANH HH(Y30pUH-
Typenbkny, «[Iuiesblie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopatopuas pabora Ne 3. «Mopdomornueckre 0COOEHHOCTH PacTEHUN W3 Pa3HBIX MECT
OOUTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCa.

ITpakTryeckas padora Ne 2. «I[Toncuér MIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IK0JI0rHYeCKHe CHCTEMbI.

Coo0bmiecTBO opraHu3MoB — 6uoneHo3. CTpyKTypbl OHOLIEHO3a: BUJIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieas). Buasi-noMuHanThl. CBsI3u B OMOIIEHO3E.

Dkojnorudeckre cucreMbl (d9kocuctembl). [loHsiTHe 00 »dKocWcTeMe W OHOTreoleHO3e.
OyHKIMOHAIbHBIE KOMIIOHEHThI 9KOCHCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Kpyrosopor
BEIIIECTB U NIOTOK PHEPTUU B sKocucTeMe. Tpoduueckue (MUIIeBble) ypOBHH 3KocucTeMbl. [IuieBbie



uenu u cetd. OCHOBHBIE TOKAa3aTeNM OHKOCHCTEMBbI: Ouomacca, NPOAYKLHSA. DKOJIOTHYECKHE
NUPaMUBL.  NPOAYKIMH, YUCIEHHOCTH, Ouomacchl. CBOWCTBA 9KOCHCTEM: YCTOWYHMBOCTD,
camoperysnus, pazsutue. Cykieccus.

IIpuponHble 3KOCUCTEMBI. OKOCHCTEMBI O03Ep M peK. OKOCHCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATpPOIKOCHUCTEMBI. YpOoskocucTembl. buonorndyeckoe u
X035IIICTBEHHOE 3HAaYEHHE arpO3KOCHUCTEM B YPOOIKOCUCTEM.

buopasznoobpaszue kak (akrop ycroWuuBocTH 3KocucTeM. CoxpaHeHue OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa ouocdepst. Kusoe
BemecTBO U ero ¢pyHKuun. OcoOeHHOCTH Orocdepbl Kak TI00aNIbHOM 3KOCHCTEMBI. JluHaMu4yeckoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopotbl BemiectB U OHOT€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouocdepe 3emin. AHTpOIIOTeHHBbICE M3MEHEHHS B Ouocdepe. ['nmodaibHbIC
9KOJIOTMUYECKUE TTPOOIJIEMBI.

CocyuiectBoBaHue npupoisl U yenoBedecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak OCHOBA
ycroiuuBocTu Ouocdepbl. OCHOBAa palMOHAIBHOTO YIPAaBICHUS] HNPUPOJHBIMH pPECypcaMu U HX
Ucroiib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupsl u cxembl: «lIumesbie 1enu», «buoneHo3: coctaB U CTpykTypa», «lIpupoansie
cooOuiecTBay, «Llenu nutanusy», «Jkonorndyeckas nupamuiay, «<buocdepa u yenonek», «IKocucTemMa
LIMPOKOJIMCTBEHHOTO Jiecay, «KOocUCTeMa XBOMHOro jeca», «bruoneHo3 BogoéMa», «ATpoueHo3y,
«[IpumepHbIE aHTPOMOTeHHbIE BO3ACUCTBUS Ha MPUPOAY», «BakHEWIINe HUCTOYHMKH 3arps3HEHUS
BO3AyXa M TPYHTOBBIX BOm», «l[louBa — BaxkHeWmas coctaBisiomas Ouocdeprl», «DakTophI
nerpanauuu nousy, «Ilapaukossiit ahdexT», «DakTopsl paTuOAKTUBHOTO 3arps3HEHHs Ornochepbh»,
«O6mas crpykrypa Omochepsi», «Pacmpocrpanenune xu3Hu B Omocdepe», «O30HOBBIM 3KpaH
o6uocdeps», «Kpyrosoport yriepona B buochepe», «kKpyroBopot azora B Ipupoae».

Ob6opynoBanue: Mojenb-anmiaukauus «Tunuunele OHoLEHO3bI», repbapuil «PactutenbHble
cooOmiecTBay, Kojulekuuu «brnonenosy», «Bpenntenu BakHEHIINX CEIbCKOXO3HCTBEHHBIX KYIBTYP»,
repOapyuy ¥ KOJUIEKIIUN PACTEHUI U JKUBOTHBIX, IPUHAIJISKAIINE K PA3HBIM SKOJIOTUYECKHM TPYIIam
onHoro Buaa, Kpacnas kuura Poccuiickoit deneparn, n300pakeHus] OXpaHsAEMbIX BHJIOB PacTeHUN
Y )KUBOTHBIX.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 BUOJIOI'MY HA BA3OBOM
YPOBHE CPEJJHEI'O OBILIET'O ObPA3OBAHUA

Cormacno @I'OC COO, ycraHaBmuBalOTCS TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS
00ydJaroImyMUCS TPOrpaMM CpeaHero olmiero oOpa3oBaHWS: JMYHOCTHBIM, METANpPEIMETHBIM H
NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JIMYHOCTHBIX pe3yJlbTaTOB OCBOCHHMsS mpeamera «buonorus» BbIIEIEHBI
CJIEYIOIIME COCTABISIONINE: OCO3HAHUE O0YUYAIOIUMUCS POCCUMCKON TPakJaHCKOM UICHTUYHOCTH —
TFOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIIPEAEICHUI0, HaJIUuue MOTUBALMU K
oOyueHuto OMOJIOrHuH, LIeJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTU HAa OCHOBE
KITIOYEBBIX IEHHOCTEH M MCTOPUYECKUX TPAIULIUN pa3BUTHA OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTD U
CIOCOOHOCTh O0y4aroUIMXcs PyKOBOACTBOBATHCA B CBOEH JAEATEILHOCTU LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPUCYIIMMH CHCTeME OHOJIOTHYECKOro oOpa30BaHUs, HAJMYUE SKOJIOTUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JInuHOCTHBIE pPE3ybTaThl OCBOEHUS IpeaMeTa «broaorus» 1ocTUraroTcs B €JMHCTBE Y4eOHOM
U BOCIUTATEIIbHOM  JAESATENBbHOCTM B  COOTBETCTBUM C  TPAJAULMOHHBIMHU  POCCUMCKUMU
COIIMOKYJIbTYPHBIMUA, HCTOPUYECKHUMH U JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, MPUHATHIMU B
oOmiecTBe MNpaBWJIaMd M HOPMaMH TIOBEIEHUS M CIOCOOCTBYIOT IMpolleccaM CaMOIO3HaHMs,
CaMOBOCIIMTaHUSI M CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH NO3UIMM JIMYHOCTH, NaTpUOTHU3MA,
YBaXXEHUSI K 3aKOHY W MpPaBOIOPSAKY, YEIOBEKY TpyJda U CTaplieMy IOKOJEHHUIO, B3aWMHOIO
yBaXK€HMsI, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HaclEIUI0 U TPaJuLMsIM MHOTOHALMOHAIBHOTO
Hapopa Poccuiickoii @enepannu, NpUpoJe U OKPYKAIOLIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS y4eOHOro mpeamera «bHOIOTHS» TOMKHBI OTpaXkaTb
TOTOBHOCTb M CIOCOOHOCTh OOYYarOMIMXCsl PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTPEHHEH
MO3UIUEN JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTAllMd, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUM,
COOTBETCTBYIOIIUX TPAJULUOHHBIM LIEHHOCTSIM POCCUICKOTO OOIECTBa, PacIIMpeHHUE >KU3HEHHOTO
OMbITa U OIbITA JESITEIIBHOCTU B MPOLIECCE pPeaN3allii OCHOBHBIX HANpPaBJIEHUW BOCIUTATEIbHOMN
NeSITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMHUPOBAHHOCTH T'PAXkIAHCKON MO3UIUU 00YUYaIOLIErocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX ITpaB U 003aHHOCTEH, yBaXKEHHE 3aKOHA U [TPaBOIIOPSIIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAEATEIHOCTU IPU CO3JaHHM YUEOHBIX IMPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHIITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIUIO 110 OTHOLICHUIO K SIBICHUSM COBPEMEHHOMN
’KU3HU U O0BICHSTE €€;

YMEHHE yYUTHIBATh B CBOMX JIEHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO B3aHMMOJECHCTBUS
J0JeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COL[UAJIBHBIM TTOJI0KEHHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJIHEHUS Y4EOHBIX,
MM03HABATENbHBIX U MCCIEA0BATENbCKUX 3a/1a4, YBAXKUTEILHOTO OTHOLIEHHS] K MHEHHUIO ONIOHEHTOB
pu 00CYXIE€HUH CITIOPHBIX BOIPOCOB OHOJIOTHYECKOTO COJIEPIKaAHMS;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM 1EeATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKONW TPaXTAHCKON HIECHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH niepen PoauHol, ropgoctu 3a ¢Boil Kpaii, cBoro Ponuny,
CBOM S3BIK U KYJIbTYPY, IPOILJIOE U HACTOALIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO U MaMSITHUKAM MPUPOJbI, JOCTHKEHHUSIM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPYAE;



CIIOCOOHOCTh OIICHMBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OWOJIOTHH,
MMOHMUMAaHUSI 3HAYCHUsI OMOJIOTUU B TTO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO
00I11eCTBa;

ujeiHas yOexxIEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHICKOTO HApO/a;

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYAI[MI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACH HA
MOpaIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYayIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJMTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LIECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUHU C TPAJAMIUAMHU Hapo10B Poccum;

4) 3cTeTHYEeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTCTHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

IMOHUMAaHHE SYMOITMOHAIIBHOT'O BO3JACHCTBUS KUBOK IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHHE TIPOSBIISTH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusuueckoro BocnmuTaHus, (POPMHUPOBAHNS KYJILTYPHI 310POBbSI U IMOIHOHAJIBHOIO
0J1aronoyyus:

MOHMMAaHUE M peaau3alus 370pOBOr0 U 0e30MacHOro oOpasza XKU3HH (3A0POBOE MHUTAHUE,
COOJIIOJICHHE TUTHMEHHYECKUX IPaBWJI M HOPM, COAJaHCUPOBAHHBIM PEXHM 3aHATHH W OTIbIXA,
peryispHas pu3ndeckasi akTHBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIICTEHTHOTO OTHOIIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MMOHMMAHKE [IEHHOCTH MPAaBWJI HHIUBUYaThHOTO W KOJUICKTHBHOTO 0€30MacHOTO MTOBEJICHUS B
CUTYaIUsX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCTCJCTBHIA W HEMPUATUS BPEIHBIX MPHUBBIYEK (YHOTPEOJICHUST aJIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

6) TpyA10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K aKTHUBHOM JEATEIHOCTH TEXHOJOTHUYECKON W CONMAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO €SI TETFHOCTD;

WHTEpPEC K pasIudHbIM cdepaM MpohecCHOHATBHON JeSITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOP Oynyiiel mpodeccuu 1 pearn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHHIO i CaMOOOPA30BAHUIO HA TTPOTSKCHUH BCECH KU3HU;

7) 3KOJIOTHYECKOT0 BOCTINTAHUS:

IKOJIOTHYECKH I1eIeco00pa3Hoe OTHOIICHWE K MPUPOJE KaK HMCTOYHUKY JKU3HH Ha 3eMmie,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIINICHUE YPOBHS OKOJIOTHYECKON KYyJIbTYpPBI: MPHUOOPETEHHE OIBITa IIAHHPOBAHUS
MOCTYIKOB ¥ OIEHKU WX BO3MOXHBIX MOCIEICTBUHN IS OKPY)KAIOIIEH CPeIbl;

OCO3HaHWe TI100aTHbHOT0 XapaKTepa KOJOTHICCKUX MTPOOJIeM U ITYTeH UX PeIICHHS;

CIOCOOHOCTH HCIIONB30BATh MPHOOpETaeMble IPU U3YYCHUH OMOJOTHH 3HAHUS U YMEHUS TPH
penreHny mpoOJIeM, CBSI3aHHBIX C PAlMOHAILHBIM IPUPOJIONIOIB30BAHHEM (COOIIOICHUE TIPABHIT
MOBE/ICHUS B MPUPOJIE, HAMIPABICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B IKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OMoCchepbl);

AKTUBHOE HETIPUATHE JCHCTBHM, TPUHOCIIINX BPE] OKPYKAIOIIEH MPUPOIHON Cpele, YMEHHE
MIPOTHO3MPOBATh HEOJArONPHUATHBIC 3KOJOTHYECKUE TOCICICTBUS MPEANPUHUMACMBIX JICHCTBUH U
MpPeIoTBPAIIATh HX;

HaJIMYME PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYCCKOW KYJIbTYPBI, OIBITA
JeSITeIbHOCTH KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUSI PyKOBOJICTBOBATHCS MU B [TO3HABATEIHHOM,



KOMMYHHUKaTHUBHOHM ¥ COLIMATIbHON IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUUECKON JESITEIbHOCTH
9KOJIOTMUYECKOI HANpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayK{ U 0OILLIECTBEHHON PAKTUKH, OCHOBAHHOIO Ha JIMAJIOre KYJIbTYP, CIOCOOCTBYIOLIET0 OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILLICHCTBOBAHHUE S3bIKOBOM M YMTATEILCKOM KyJIbTYpbl Kak CpeACTBa B3aUMOJEHCTBUSA
MEX1y JIFOJIbMU U TIO3HAHMSI MUPAa;

IIOHMMaHue crenu@uky OHOJOrMM KaK HayKd, OCO3HaHuUA e€ ponu B (opMUpOBaHUU
paMOHATBFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUHU LIETIOCTHOTO MPEICTABICHHUS 00 OKPYKAIOIEM MUPE
KaK O €IUHCTBE INPHUPOJIbl, YEJIOBEKa M OOINECTBA, B NO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHEHHs! IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JJIs1 COBPEMEHHOM IUBHIIN3ALUK: 00ECII€YEeHNs1 HOBOTO
YPOBHS Ppa3BUTUSI MEAWLMHBI, CO3/IaHUE TNEPCIEKTUBHBIX OHMOTEXHOJOTHH, CIIOCOOHBIX pelaTh
pecypcHble NpoOJeMbl pa3BUTUS UEJIIOBEUECTBA, IOMCKA IyTell BbIXOAA U3 TII00AIBHBIX
9KOJIOTMUECKUX MpoOieM M olOecnedyeHusl Mepexoia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATIBLHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB >KU3HU;

3aWHTEPECOBAHHOCTh B TIOJTYYCHHUH OHMOJOTMYECKMX 3HAHWK B IENAX MOBBIMECHHUS OOIIen
KYJIBTYpbl, €CTECTBEHHO-Hay4yHOH TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKLIMOHAIbHOM
IPaMOTHOCTH O0yyaromuxcs, GopMUpyeMou Npu U3y4yeHUH OUOJIOTUH;

[IOHMMaHWE CYIIHOCTH METO/J0B II03HAHMs, MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCTIOJIb30BaTh MOJy4YaeMble 3HAHUS JIJTsl aHATTN3a U OOBSCHEHHUS SIBIICHUI OKPYKAIOIIET0
MHUpa U IPOUCXOJAIINX B HEM M3MEHEHMH, yMEHHUE JieaTh 00OCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE
HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C HENIBIO IOTYYECHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOIMUYECKHE 3HAHUS /s pellieH s TpodiieM B
peaJIbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHME LIEHHOCTH HAay4YHOM JAeATeJbHOCTH, T'OTOBHOCTb OCYIIECTBIATh IPOECKTHYIO U
HCCIIEIOBATENbCKYIO AESTENIbHOCTh MHIMBUYalbHO U B TPYIIIIE;

TOTOBHOCTb M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAHUI MO OMOJIOTMH B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS Yy4yeOHoOro mpeamera «buosorus» BKIIOYAIOT:
3HauMMble A8 (OPMUPOBAHMS ~ MHUPOBO33PEHHUS  OOyUaIOMIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexXIpeMeTHbIE) 00IeHayYHbIEe MOHATHUS, OTPAXKAIOIIHNE LIEIOCTHOCTh HAyYHOW KapTHHBI MUpPA U
cneun(uKy METOJOB IO3HAHMS, HUCIONb3YEeMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, JHEPIus,
SIBJIEHUE, MPOIIECC, CUCTEMA, HAYUYHBIM (PAKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieloBaHue, HaOI0/IeHUe, W3MEpeHue, HSKCIEpUMEHT W JPYIuX), YHUBEpCalbHble YyueOHbIe
neiicTBUs (M03HaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), o0ecnieunBaromye GopMupoBaHue
(YHKIMOHATBHOM TPaMOTHOCTH M COLMAJIbHONH KOMIETEHIMHM OOy4aromMXcs, CIOCOOHOCTh
00y4aroluXcsl HCIOJIb30BaTh OCBOEHHBIE MEXAUCUUITIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaJbHbIC YueOHbIE IeHICTBUS B IO3HABATEIBHOM U COLMAIEHON MPaKTHKE.

MeTtanpeameTHble pe3yabTaTbl OCBOEHUS IPOrPaMMBbI CpPeIHEro 00LIero 00pa30BaHUsl JOJIKHBI
OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe TeHCTBHS:

CaMOCTOSITENILHO  (OPMYJIMPOBATh M AKTyaJM3UpoOBaTb MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIOJIb30BaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHalu3a, CUHTE3a,
CpaBHEHMSI, KITaCCU(PHUKAIIMH, 0000IIEHHS), PACKPBIBATH CMBICT OMOJIOIMYECKUX MOHATHH (BBLACIATDH
UX XapaKTepHbIe MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMH IMOHSATUSAMN);



OTIpEEIIATH 1IeNU IeATEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUN UX JOCTHKEHUS, COOTHOCUTD
pe3yAbTaThl IEATEIbHOCTH C MOCTABICHHBIMU LEJISIMU;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHUS 17151 O0BsICHEHUSI (DAKTOB U SBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, [0 aHAJOTHUU), BBISBIATDH
3aKOHOMEPHOCTH U TPOTHBOPEYMS] B PAacCMaTPUBAEMbIX SIBICHUAX, (POPMYIHpOBATH BBIBOJABI U
3aKJIFOUYEHNS;

MIPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBA JJIsi TMPEICTABICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIICHWHA B HM3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH pPAa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH pelICHHUs MPOOJIeMbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX U
HeMaTepuaIbHBIX PECYypPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHHBATH COOTBETCTBUE PE3YJIbTATOB LEJAM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

KOOPJIMHUPOBATh W BBINIOJNHATH pPabOTy B YCIOBHSAX pPEaTbHOrO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE A€ CTBHA:

BJI/IETh HABbIKAMU Y4YEOHO-MCCIEAOBATEIbCKOM M IPOEKTHOH JeATENbHOCTH, HaBbIKaMU
paspeiieHuss mpoOsieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IIOMCKY METOIOB
pelIeHust MPaKTUYECKUX 3a]1a4, MPUMEHEHHIO Pa3IMYHBIX METOJIOB MTO3HAHNUS,

UCIOJIb30BaTh PAa3MYHbIE BHABI JEATEIBHOCTH [0 TMOJYYCHHUIO HOBOTO 3HAHHUA, €ro
UHTEpIIpEeTalMH, IpeoOpa30BaHUI0 U IPUMEHEHHIO B yYEOHBIX CUTYalUAX, B TOM YHCJIE IPU CO3JaHUU
y4eOHBIX U COIMAIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THIT MBINUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHECH, KIIFOUEBBIMH
MOHATHSIMHU U METOJIaMU;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3aJa4ll B OOPA30BATEIBHOW JIEATEIHHOCTH W
KU3HEHHBIX CUTYaIlHsX;

BBISIBIIATh PUYUHHO-CIICJICTBEHHBIE CBS3U M aKTyaJIM3UPOBATH 3a7a4y, BbIJIBUTATh THIIOTE3Y €€
pelieHus, HaxXOAUTh apryMEHThI JJIs J1I0Ka3aTeIbCTBA CBOMX YTBEPXKACHHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATH MOJTYYEHHBIE B XO€ PEIICHUS 33J1a4l PE3YJIbTaThl, KPUTHUECKH OIIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAI[USM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIATh LIE€JICHANpPABICHHbIA IOMCK IE€peHOca CPEeICTB M CHOCOOOB JIEHCTBUS B
poeCCUOHATILHYIO CPEY;

YMETbh NIEPEHOCUTD 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIE UJIEH, IIPEIIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI U PEIICHUSI, CTABUTH MPOOIEMbI
Y 3a/1a4y, JOMYCKAaIOIINE aIbTEPHATUBHBIC PEILICHUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHLCS B PA3INYHBIX UCTOUYHUKAX WH(OpMaIUK (TeKCTe yaeOHOT0 OCcCOOHs, HaydHO-
MOMYJISIPHOM TUTEpaType, OMOJIOrMUECKUX CIOBapsIX U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX TaHHBIX,
B MHTEepHeTE), aHANMM3UPOBATh MH(DOPMAIIHIO PAa3IHYHBIX BUAOB U POPM MPEACTABICHUS, KPUTUIECKI
OLIEHUBATh €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

dbopMynupoBaTh 3ampoCchl U TMPUMEHATh pPAa3IUYHBIE METOABI TpHU TOUCKE U OTOOpe
Ouosornueckoi nHpopMaIuu, He0OOXOAMMOM JIJIs1 BBITIOJHEHUS YI€OHBIX 3a7a4;

MpHOOpeTaTh OMBIT HWCHONIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHIA,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMPATh  ONTHUMANbHYI  (QOpMYy TpEACTaBICHUS OHOJOTHYECKOM
nHpopmanuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIUIbI, PUCYHKH U IPYTroe);

WCIONIb30BaTh HAYYHBIH SI3bIK B KauecTBE CpeAcTBa IMpu paboTe ¢ OUOIOTHMYECKON
nHpopManuen: MPUMEHATh XUMUYECKHE, (U3UYECKHEe W MaTEeMaTHYECKUE 3HAKU W CHUMBOJIBI,



dbopmynel, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJB30BaTh H TPEoOpa3oBhIBAaTh  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISIIHOCTH;

BJIa/IETh HaBBIKAMU PACIIO3HABAHMSI U 3AIIUTHI HHPOpMAIMK, UH()OPMALIMOHHOI 6e30MacHOCTH
JMYHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMMU:

1) o6menmne:

OCYILIECTBIISATh KOMMYHHUKAIIMU BO BceX cdepax >KM3HHM, aKTUBHO y4acTBOBATh B JUAJIOTE WU
JMICKYCCHH TIO CYIIECTBY 00CY»KIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh CYKICHUS
OTHOCHUTEJIbHO BBITIOJHEHHS MpeajaraeéMoil 3agauyd, Y4YUTHIBAaTh HHTEPEChl M COTIACOBAHHOCTD
MO3UIMN APYTHX YIACTHUKOB JTMAJIOTA WIIU TUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIIEHUS, IOHUMATh 3HAUYEHUE COIUAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalldil, yMETh CMST4aTh KOH(IUKTBI M BECTH
MIEPETOBOPBL;

BJIAJIETh PA3IMYHBIMU CIOCOOAMH OOIEHUS ¥ B3aUMOJCHCTBUS, TOHUMATh HAMEPEHUS APYTHX
JMOJEH, TPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHHMKY U B KOPPEKTHOW Qopme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHAMBUAYAJIbHONH pabOTHI NpHU
peleHn OMOJIOTUIECKOH TPOoOIIeMBbI, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHS TPYIIITOBBIX (hOpM
B3aMMOJICHCTBUS MPU PELICHUH Y4eOHOU 3a/1a4H;

BBIOMPATh TEMATUKy M METOJIbl COBMECTHBIX ICHCTBUH C Y4ETOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH KaXKJI0TO 4JieHa KOJUIEKTHBA;

MPUHUMATH IIETT COBMECTHOH JAEATEIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH ACUCTBUS MO
e€ JOCTMKEHHIO: COCTABJIATH IUIaH JEHCTBUHM, paclpeAesiTh polid ¢ y4ETOM MHEHHH yYaCTHHKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PalbOTHI,

OLICHUBATh KaueCTBO CBOETO BKJIaJa M Ka)JOTr0 y4yaCcTHHUKAa KOMaHJbl B OOLIUIl pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npe/ularaTb HOBBIE MPOEKTHl, OLEHUBAThb HJEH C TMO3MLUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILLECTBIATh MO3UTUBHOE CTPATETHUYECKOE MOBEACHNUE B PA3JIMYHBIX CUTYalMsIX, IPOSIBIATh
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

OsiajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

1) camoopranmu3amnus:

UCIOJIb30BaTh OMOJIOTUUECKUE 3HAHUS JUISI BBISIBIICHUS MTPOOJIEM U MX PEIIEHUs B )KU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BbIOMpPAaTh Ha OCHOBE OHMOJIOIMYECKMX 3HAHUM I€JIeBbl€ M CMBICIOBBIE YCTAaHOBKH B CBOHMX
JIEWCTBUAX M TOCTYNKAax IO OTHOUIEHHWIO K >KUBOM MPUPOAE, CBOEMY 3I0POBBIO U 3I0pPOBBIO
OKpY’KaloIIuX;

CaMOCTOSITENTFHO OCYIIECTBIISITh IIO3HABATEIIHHYIO JESITETbHOCTD, BBISIBIIATH TPOOJIEMBI, CTABUTH
u (opMynupoBaTh COOCTBEHHBIE 331241 B 00pa30BaTEIbHOM AE€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTFHO COCTAaBJISITh IUIAH PEHICHHS MPOOJIEMBbl C YYETOM HMMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CTIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW IPYIUIMH B Pa3HBIX OO0JIACTSIX
3HaHUi, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B J€ATEIILHOCTH, OLEHHBATH
COOTBETCTBHE PE3YJIHTATOB LEIISIM;



BJIaJIeTh HAaBbIKAMM IO3HABATENBHON peQIIEKCUU KaK OCO3HAHUS COBEPLIAEMbIX ACHUCTBUH U
MBICIMTENBHBIX MPOIECCOB, UX PE3yIbTaTOB M OCHOBAHUH, HCIIOJIB30BaTh MPUEMBI PeICKCHH JUIs
OLIEHKU CUTYyalllH, BBIOOpA BEPHOT'O PELLICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPMHUMATh MOTHUBBI M apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB ACSITEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH APYroro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHHsi mporpammbel COO mo Ouosoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuuueckue i ydeOHoro mpeamera «buoJorus» HaydyHbIe 3HAHUS, YMEHHS H
CHOCOOBI JICMCTBHI IO OCBOSHHIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHMI, BUBI ACSITEIbHOCTU
IO MOJYYEHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUN B Pa3IMUHBIX yYEOHBIX CUTYAIHsIX, a TAKXKE B
peaJIbHbIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ OHosorueil. B mporpamme npeameTHble pe3yabTaThl
MIPeJICTaBJICHBI 10 TOJjaM 00yUYeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» 6 10 knacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMKA O MECT€ M pPOJM OHWOJOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHHBI MHUpa H
HAyYHOTO MHPOBO33PEHHUS, O BKIIAZC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouooruu, GyHKIMOHAILHON rPaMOTHOCTH YEJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1aY;

YMEHHE DPACKPBIBATH COJCp)KaHHE OWOJIIOTUYECKUX TEPMHHOB W TOHATHH: KHU3Hb, KIIETKA,
opranusM, Metradonau3M (0OOMEH BEIIEeCTB U MpEeBpalleHHe YHEPrUH), TOMEocTa3 (CaMOperyssius),
YpOBHEBasi OpraHu3alus )KUBbIX CUCTEM, CAMOBOCIIPOU3BEIEHUE (PEIPOAYKIIMSI), HACIIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE u3Jaratb OWOJIOrMYEcCKHe TEeOopuM (KJIETOYHAas, XPOMOCOMHAs, MYTAl[MOHHAas,
LIEHTpaIbHas JOrMa MOJIEKYIsipHO Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. U. Basunosa)
1 ydyeHus (0 LeHTpax MHOroo0Opasus M IMPOUCXOXKAEHUs KyabTypHbIX pactenuit H. M. Basuiosa),
ONpeeNATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJAMH Hay4YHOTO MO3HAHUS B OMOJIOTHHN: HAOJI0/IEHUE U OITMCAHHUE KUBBIX
CUCTEM, MPOIECCOB U SBJICHHI, OpraHM3alus M MPOBEACHHE OHOJOTMYECKOrO SKCIEpUMEHTA,
BBIIBDKEHUE THIIOTE3b], BBISBICHUE 3aBUCIMOCTH MEX/1y UCCIIETyEMbIMU BEIMUYNHAMU, OOBSICHEHUE
MOJIYYEHHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUN U 3aKOHOB, YMEHHE J€1aTh
BBIBOJIbI HA OCHOBAHUH MOJyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIACIATh CYUIECTBEHHBIE NPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJITHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHA BELIECTB U
IpEBpallleHHs] SHEprud B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOIO0 M HHEPreTH4eckoro ooOMeHa,
XEMOCHHTE3a, MHTO3a, Meil03a, OIIOJOTBOPEHMS, Pa3MHOXKEHHS, HHIWBHUIYaJbHOTO pPa3BUTHUS
opraHusMa (OHTOT€He3);

YMEHHE MPUMEHSTh IOJYYEHHbIE 3HAHHUS ISl OOBSACHEHHS OHMOJOTMYECKHX IPOIECCOB U
SIBIIGHUH, A TPUHATUS TMPAKTHUYECKUX PEUICHUH B MOBCEIHEBHOW XU3HU C IENbI0 0OecTIeueHUs
0€30MacCHOCTH CBOETO 3/I0pPOBbS U 3/10pPOBbsI OKPYXKAIOUIUX JIFOJEH, COOIIOIEHNS HOPM TPaMOTHOTO
MOBEJICHUsI B OKpYXKaolleil NpUpOJHON cpelae, NMOHMMaHHE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JOCTUKEHUI COBPEMEHHOM OMOJIOrHH U OMOTEXHOJIOTUH I PallMOHAIBHOTO IPUPOIONOIb30BaAHMUS;

YMEHHE peliaTh dJIeMEeHTapHbIe TeHETHUECKUE 3a]a4l HA MOHO- U JUTUOPUTHOE CKPEIIUBAHKE,
CIIETJIEHHOE HAacJeJI0BaHUE, COCTABIATh CXEMbl MOHOTMOPHUIHOTO CKPEIIMBAaHUA JUIsl TPEICKa3aHus
HacJaeA0BaHUs IPU3HAKOB Y OPTraHU3MOB;



YMEHHUE BBINMOJIHATH JIA0OPATOPHBIC M MTPAKTUYECKHUE pabOThI, COOMIOAATh MTpaBUia Mpu padoTe
C y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KpUTUYECKH OLEHHMBAaTh M MHTEPHPETUPOBATh HHGPOPMAIUIO OHOJIOTHYECKOro
COJIEprKaHusl, BKJIFOUAIOLIYIO [ICEBJOHAYYHbIE 3HAaHUS U3 Pa3IMYHBIX HCTOUHUKOB (CPEICTBA MaCCOBOM
nH(pOpMaLIUY, HAYYHO-TIOMYJIIPHbIE MAaTEpUAIIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEI0BaHUHN B
OuosIoruu, MEANLIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIICHMUSI, 0000111ast OMOIOTHUECKYIO
nH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIB30BATh MOHATUIHHBIN annapaT OuOIOTHH.

[IpenMeTHbIie pe3yabTaThl OCBOCHHS yueOHOro mpenmera «buonorus» ¢ 11 knacce TONKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHUM O MecTe W pOJM OHOJOTMM B CHCTEME HAyYHOrOo 3HAHMS
€CTeCTBEHHBIX HAyK, B (POPMHUPOBAHMH COBPEMEHHON ECTECTBEHHO-HAYYHOW KAapTHHBI MHpa H
HAy4YHOTO MHPOBO33PEHHUS, O BKJAJE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA I PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBbIBaTh COJAEpKaHHE OUOJIOIMYECKUX TEPMHHOB M TOHATUN: BHUJ, MOMYJISIUS,
TeHO(OH]I, YBOJIONMS, ABIKYIIME CHIIBI ((haKTOPBI) SBOJIIOLNH, MPHCIIOCOOICHHOCTh OPraHU3MOB,
BUJI000pa30BaHUE, SKOJIOTHUECKHE (PaKTOPbI, IKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYIICHTHI,
I[N MUTAHUS, YKOJIOTUYECKas TMpaMuia, OMOreoneHos3, buocdepa;

yYMEHHE U3Jlarath OMOJOrH4ecKre Teopuu (dBomoIonHas Teopus Y. JlapBuHa, cHHTeTHYeCKas
TEOPHs IBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsimieBoro cxoactsa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBieHud u myTteidl sBomonuu A. H. Cesepuosa, yuenuss o Omochepe B. U.
Bepnazckoro), onpenensTe TpaHULbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHE BIIaIETh METO/IaMU HAyYHOTO MMO3HAHUs B OMOJIOTUH: HAOII0/IEHUE U OMTHMCAHHUE KUBBIX
CUCTEM, IPOLIECCOB U SBJICHWM, OpraHuM3alnus M IPOBEJCHHE OHOJOrMYECKOro 3KCIEpUMEHTA,
BBIIBH)KEHUE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEX]y UCCIIEyeMbIMHU BETHUYNHAMU, O0BSICHEHHE
IIOJIYYEHHBIX PE3YJIbTaTOB, UCIOJIb30BAHHBIX HAYYHbIX TIOHATUN, TEOPUN U 3aKOHOB, YMEHUE JI€TaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTATOB;

YMEHHE BBIIEIATh CYLIECTBEHHBIE NPU3HAKH CTPOEHHUS OMOJOTMYECKHX OOBEKTOB: BHUOB,
MOMYJISALUHI, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB, OMOIeol€HO30B U IKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJIEJICTBEHHOW  M3MEHUYMBOCTH, €CTECTBEHHOro o0TOOpa, BUA000pa3oBaHUS,
MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB, JAEUCTBUS HKOJOTMUYECKUX (PAKTOPOB HA OPraHU3MBI, MEpPEeHOCca
BELIECTB U IMOTOKA HHEPrMM B SKOCUCTEMAX, AHTPOIOICHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX LIUKIIOB B buochepe;

YMEHHE MPUMEHSTh IOJYYEHHbIE 3HAHHUS JUIsl OOBSICHEHUS OMOJOTMYECKUX IPOIECCOB U
SBJICHUM, JJIS MPUHATHS MPAKTUYECKUX PEIIeHHH B MOBCEJHEBHOHN JKU3HU C LENbI0 00eCreueHHs
0€30MaCHOCTH CBOETO 3/I0pPOBbS U 3/10POBbsI OKPYXKAIOUIUX JIFOJEH, COOMI0AEHNUSI HOPM TPaMOTHOTO
MOBEJICHUsI B OKpYXKaolleil NpUpOJHOM cpelae, NOHMMaHME HEOOXOAMMOCTH HCIIOJIb30BAHMS
JOCTUKEHUI COBPEMEHHOM OMOJIOrUHU ISl palliOHAIBHOTO IPUPO/I0NOIb30BaAHUS;

YMEHHE pellaTh 3JeMEeHTapHble OMOIOTHYEeCKHE 3ajaul, COCTABIISTh CXEMBbI IIEPEHOCA BEIIECTB
Y DHEPIHH B SKOCUCTEMaX (LIeTH MUTaHMUs);

YMEHHE BBINOJHATH J1a00paTOpHbIE U MpaKTHYECKHe paboThl, COOII0IaTh MpaBuiia Mpu padboTe
¢ y4eOHBIM U Ja00paTOPHBIM 000PYyI0OBaHUEM;

YMEHUE KPUTHUECKH OIICHMBAaTh M HMHTEPIPETUPOBATh MH(MOPMAIHIO OHOJIOrHYECKOTrO
coJIepKaHusl, BKIIIOUAIOIIYIO [ICEBJJOHAaYYHbIE 3HaHUS U3 Pa3IMYHbIX HCTOUHUKOB (CpE/ICTBA MaCCOBOM
uHbOpMalMY, HAayYHO-TIOMYJSPHbIE MaTepualbl), paccMaTpUBaTh TJI00aTbHBIE 3KOJOTMYECKHE
po0GJIEMbI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE M YCTHBIE COOOIIEHNUs, 0000111ast OMOJIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX HICTOYHUKOB, TPAMOTHO MCIOIb30BaTh MOHITUHHBIN anmapaT OMOJI0THH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoasnbie | Iipakriraeckne o0pa3oBaTtejibHbIE
padoThI padoTshI pecypeb
L | Buovorns xax nayka 2 05 | piptimedsoo rrsatcze?
2 JKuBbie cucTeMbl U X OpraHU3aIUs 1 bubmorexa LOK
https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 bubmmorexa LIOK
https://m.edsoo0.ru/7f41c292
4 KuznenestenbHOCTh KIETKU 6 1 Eggi%ﬁé;i&?ﬁﬂ £41c292
5 Pa3MHOkeHNEe 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubnmnoreka [JOK
OpPraHu3MOB https://m.edso00.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubmuotexa [JOK
OpPraHu3MOB https://m.edso0.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edso00.ru/7f41¢292
8 | Peacpmnoe spews ! : Ppsdimedsoo 7141622
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4



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

KoJsmyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/n HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
- MPOrpamMmbl Bcero KO; TPOJILHBIC HpﬁaKanecRne oOpa3oBaTejibHbIE
padoThI padoThI pecype
bu6mmoreka [JOK
1 SBomIONHOHKAs OHONOrHA 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnnoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYXkarolas cpeaa 5 1 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBI 9 bubmorexa [JOK
m https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 Pesepsroe Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2.5
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

No KosmvecTBo yacoB Jara DJIeKTPOHHbIE HHPPOBLIE

n/-n Tema ypoka Beero Konrpoabusie | [Ipakruyeckue — o0pa3oBaTte/ibHbIE

padoThbI padoTbI pecypcbl
bubnunorexa LIOK

1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.

2 [IpakTuueckas padora Ne 1 1 05 bubnnorexa [JOK
«Mcnosp30BaHne pa3IHYHBIX METOJIOB MIPH ' https://m.edso0.ru/863e6122
M3Y4YEHHH OMOJIOTHYECKHX 00BEKTOBY

3 buonoruyeckue cucTemsl, IPOIECCH U UX 1 bubnnorexa [JOK
U3YUYCHUE https://m.edso0.ru/863e6564

4 XUMHYECKHH COCTaB KJIEeTKH. Boja n 1 bu6anoreka LIOK
MHUHEPAJIbHBIC COJIU https://m.edso0.ru/863e674e

bu6anoreka LIOK

5) benku. CoctaB u cTpoeHue 0eaKoB 1 hitps:/m.eds00.ru/863e6072
depMeHTHI — OHOJIOTHYECKHE

o [ oo bon | o5 B 10K

Y1 ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuIa3bl WK
KaTasas3bl)»
bubnunorexa LIOK

! YreBoset. JlumHa L https://m.edso0.ru/863e6870

but6mmorexa [IOK

8 Hyiienroseie kuenorel. AT® ! https://m.edso0.ru/863e6d5c

9 Hcropust 1 METObI U3YUEHHUS KIIETKU. 1 bubmuorexa [IOK
Kierounas Teopust https://m.edso0.ru/863e6e88

10 KreTka kak 1enocTHas xuBasi CICTEMa 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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CtpoeHne 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «M3yueHue

bubnunorexa LIOK

11 CTPOEHUS KJIIETOK PAaCTEHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rprOOB U OaKTEepHii IO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax U UX ONHCAHUE

bu6nmorexa [IOK

12 O6MeH BEMIECTB KM META0OIH3M https://m.edsoo.ru/863e766¢

bubnunoreka LIOK

13 PorocuHTes. XemocHHTEs https://m.edso0.ru/863e7c98

. bubnnorexa [{OK

14 DHeprerTueckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN LUKII KIETKU. J{eleHne KIeTKU.

15 ig;g;bgzgﬁgahigggfg 13 ?(?‘I(;;?(Ejl\f IfOH‘II/IKa 0.5 buGnuorexa LIOK

' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIMpenaparax»

16 buocunres 6enka. Peakuus MaTpuuHOrO bubmuoteka [IOK
CHHTE3a https://m.edsoo.ru/863e796e

bu6mmoteka IIOK

17 Tpancasums — duocknres benxa https://m.eds00.ru/863e796e

18 HexkneTounsie (hopMbI )KU3HH — BHPYCHI bubmorexa [IOK

P Py https://m.edsoo.ru/863e7540
bubmmoreka IIOK

19 ®opMbI pa3MHOXKEHHUSI OPTaHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnuotexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTtopuast pabora No 05 bubnuotexa [JOK
4 «V3yyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

but6mmoreka [IOK
22 NHnuBuayanpHOE pa3BUTHE OPraHU3MOB

https://m.eds00.ru/863e8436
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23 ['eneTnka — Hayka 0 HACJIEJACTBEHHOCTH U but6mmoreka [IOK
U3MEHYMBOCTH https://m.edso00.ru/863e8612

o4 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubmmoreka [JOK
MOHOTHOPHIHOE CKPEIIMBAHUE https://m.eds00.ru/863e8878

o5 JluruOpugHoe CKpeIuBaHue. 3aKoH but6mmoreka [IOK
HE3aBHCUMOTI'0 HACJICIOBAHUS PH3HAKOB https://m.edso0.ru/863e89%a4
CuemieHHOE HaclIeI0BaHHE MTPU3HAKOB.

o | aropuuspor o5 s os Bumorera LOK
pesy PH ' https://m.edso00.ru/863e8c60
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30PIUITBI
Ha TOTOBBIX MHKpOIIperiapaTax»

27 I'enetuka noma. HacnemoBanvue nmpu3HaKkoB, bu6nunorexa LIOK
CIEIJIEHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menuuBocts. Henacnencrsennas
M3MEHYMBOCTh. JIJaboparopHas pabora Ne 6.

28 N3ydyenne MmonudukanmoHHON 05 bubnuoreka [JOK
U3MEHYHBOCTH, TOCTPOCHHUE ' https://m.edsoo.ru/863e8efe
BapUALIMOHHOTO Psifia U BApUAIIMOHHON
KpUBOW»

HacnencrBeHHast ”3AMEHYHUBOCTb.

29 JlabopaTtopHas pabota Ne 7. «Ananus 05 bubnuotexa [JOK
MyTanui y 1po30(Quiibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

30 I'eHeTHKa yeaOBEKA bubnmorexa LIOK

https://m.eds00.ru/863e8d78
PezepHblil ypok. O60011eHNE 110 TEME

31 «HaciencTBeHHOCTh U H3MEHYHUBOCTD
OpraHUu3MOB»

32 Ceneknus Kak HayKa U IPOLECC buGmuorexa [IOK

B YK pont https://m.edso0.ru/863e9214

33 MeTo/ibl U JOCTHKEHUSI CEJICKIIMU PACTEHUI but6mmoreka [IOK

U ) KUBOTHBIX

https://m.edso0.ru/863e9214
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34

buorexHonorus kak orpacib NpOU3BOJICTBA

bub6nmoreka [IOK
https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KUIIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe Hu(pPOBbIE

Ne Tema ypoka K I Aara o0pa3oBaTeJIbLHbIC
n/n Yp Beero OHTPOJILHBIE PaKTHYecKue H3ydeHus P
padoThbI padoTbI pecypcnl
1 DBOJIFOLIHAS M METOBI €€ N3YUCHUS 1 bubmmorexa HOK
H A ¥ https://m.eds00.ru/863ea20e
2 WcTopus pa3BuTHs npeacTaBieHuil o0 1 bubnmnorexka HOK
IBOJIIOIIMI https://m.edso0.ru/863e9570
bubmunoreka IIOK
3 MukpodBostrons ! https://m.edso0.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi eIUHUIA
4 BUa 1 3BoIOIMHU. JlabopaTopHast pabota No 1 05 bubnmnorexka HOK
1 «CpaBHEHHE BUIOB I10 ' https://m.edso0.ru/863e99c6
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBuokymiye cuibl (37eMeHTapHbIe (PakTopsb) 1 bubmuoreka [JOK
9BOJIIOLINH https://m.edso0.ru/863e9da4
. bubnmnoreka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 hitps://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas padora 1 05 bubmuoreka [JOK
Ne 2 «Onrcanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma u €€ OTHOCHTEILHOTO
XapakTepay
8 Hanpagsienust 1 myTy MaKpOd3BOJIIOIUN 1 bubmorexa HOK
P yr P B https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOJTIONNN 1
10 Hcropus xu3HU Ha 3eMile U METOABI €€ 1

U3Y4YEHHUS
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bu6nunoreka LIOK

11 ['unoTe3sl MPOUCXOKIACHUS KU3HU Ha 3emiie https://m.eds00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U bubnuorexa [JOK
nepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOJIIOLUU PACTUTEIBHOTO
13 1 KUBOTHOTO Mupa. [IpakTrueckas padora 05 bubnuotexa [JOK
Ne 1 «M3yueHune UCKOMaeMbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTeHMI U KUBOTHBIX B KOJUICKIIHAX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnnorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa LIOK
B P https://m.edsoo.ru/863eac2c
bubnuoreka [{OK
16 JIBmokymiue cuibl (pakTopbl) aHTPOMOTreHe3a hitps://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOJIIOLUHU YEJIOBEKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubmuoteka [IOK
aJJalTaIlNy YeJIOBEKa https://m.edso0.ru/863eaea2
PesepubIil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmmoreka [JOK
bakTopsI https://m.edsoo.ru/863eafec
AbGuoTtndeckue daxktopsl. JJabopaTtopHast
pabota Ne 3. «Mopdomoruueckue
29 0COOEHHOCTH PAaCTEHHUI U3 Pa3HBIX MECT 05 bubnuotexa [JOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
4EPEHKOB KoJIeycay
23 buotnueckue hakTopsl bubmmorexa [IOK

https://m.eds00.ru/863eb348



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTHYECKUE XaPAKTEPUCTUKHI
nonyssnud. [Ipaktudeckas padorta Ne 2

24 N . 1 0.5
«[ToacuéT MIOTHOCTHU MOMYISIUN pa3HBIX
BUJIOB PACTCHHI»
but6mmoreka [IOK
25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 1 hitps://m.eds0o.ru/863eb46a
bubnunorexa LIOK
26 DKOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) 1 hitps://m.eds0o.ru/863eb46a
27 | Sxonormaccie mupan. Crotersa ) Bubanorexa IOK
DAMHIZEL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 [TpupoIHbIE S5KOCUCTEMBI
29 AHTPOTNIOT€HHBIE YKOCUCTEMBI
30 Bbuocdepa — rmobanbHas sKocucTeMa 1 Bbu6mmoteka [JOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsr https://m.edso0.ru/863ebd16
32 YenoBeuecTBo B 6rochepe 3emnn 1
33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubanorexa [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHblIit ypok. O600111€HE TEMBI 1
«Co00111ecTBa M IKOJIOTHIECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOI'PAMME



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

IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

CdhopMHupoBaHHOCTH 3HAHUN O MECTE U POJU OHUOJIOTMH B CHCTEME HAyYyHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA U HAYYHOI'O MUPOBO33PEHUS; O BKJIA/I€ POCCUMCKHUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH; (PYHKIHMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHMS] )KM3HEHHBIX 3a/1a4

YMeHue packpbIBaTh cojepaHhue OHWOJIOrMYECKUX TEPMUHOB M TOHSATHI:
KU3Hb, KIJIETKA, OpraHu3M; MeTa0oin3M (OOMEH BEIIECTB U MPEBpPAILCHUE
SHEPrUM), TOMEOCTa3 (CaMOperyislus), YpOBHEBas OPTraHU3AIMS KUBBIX
CUCTEM,  CaMOBOCIpOU3BEACHHE  (PENpOAyKIMs),  HaClEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PAa3BUTHE

YMmenue wu3narate OHOJOrMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTaluoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u yuenus
(0 meHTpax MHOrooOpasus M HPOUCXOXKACHUS KyNbTypHbIX pacteHuil H.U.
BasuiioBa), onpeeniaTh rpaHullbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMeHue BlaJeTh METOIaMH HAYYHOTO MO3HaHUs B Ouojoruu (HaOItoAeHHE U
OTIMCaHUE KUBBIX CUCTEM, ITPOIIECCOB U SBJICHHI; OpraHu3aIis U MpOBEICHUE
OMOJIOTMUECKOTO  JKCIEPUMEHTA, BBIABMKEHUWE THUIOTE3bl, BBISBICHUE
3aBHUCHUMOCTH MEX]y MCCIEAYEMBbIMU BETMYMHAMHU, OOBICHEHUE MOTYyYECHHBIX
pe3yIbTaTOB, UCTIOJIL30BAHHBIX HAYUHBIX MIOHATHHA, TEOPUA U 3aKOHOB; YMEHHUE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU NOJTYYEHHBIX PE3YIHTATOB)

YMeHue BBIIENATH CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
OYKapuoT, OJHOKJIICTOYHBIX W MHOTOKJICTOYHBIX OPraHHU3MOB; 0COOEHHOCTH
MpoLieccoB OOMEHA BEIIECTB U MPEBPAILIEHUs] YHEPTUH B KIIeTKe, (DOTOCHHTE3A,
TUTACTUYECKOTO M JHEPreTUYeCKOro OOMeHa, XeMOCHHTE3a, MHTO03a, Meho3a,
OTLIOIOTBOPEHUS, PA3MHOXKEHUS, WHIMBUAYAIBHOTO PpAa3BUTHUS OpraHHU3Ma
(oHTOTEHE3)

YMenmne MNPUMCHATH IMOJYYCHHBIC 3HAHUA JIA 00BSICHEHHUSI OMOIOTMUECKUX
MIPOLIECCOB U ABJICHUHN, JUIs IPUHATUSA IPAKTUUECKUX PEILICHUH B TOBCEAHEBHOM
XKU3HU B LENAX oOecredeHuss O0e30MacHOCTH CBOEro 3J0pOBbS U 3JI0POBbS
OKpYXKalOIIUX JIIOJeH, COONIIOJIEeHHsI HOPM TpPaMOTHOIO TIOBEJCHHS B
OKpY>KaroIlel MpUpOoTHON cpejie; MOHUMaHUEe HEOOXOIUMOCTH MUCTIOJIb30BaHUS
JOCTHKEHUI COBPEMEHHON OMOJIOTMU M OMOTEXHOJIOTUH IS PallMOHAIBHOTO
MTPUPOIOTIOTE30BAHHS

YMeHne pemaTh dJIEMEHTapHbIE TE€HETHYECKHE 3aJadyd  Ha MOHO- |
TUTUOPUIIHOE CKpEIIMBAHKE, CIETUIEHHOE HACJIEJOBAaHHE, COCTABISATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS IS TIPEICKA3aHMs HACIEOBaHUS TIPU3HAKOB
y OPraHU3MOB

YMeHHe BBINONHATH JTAOOPAaTOPHBIE M MPAKTUYECKHE pPAaOOTHI, COOJIOIATH
IpaBwJia Ipu padboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM




YMeHue KpUTHYECKM OLEHUBaThb U HMHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO COJIEpXKaHMs, BKIIOYAIOIIYI0 IICEBIOHAYYHbIE 3HAHUS U3
pa3nuuHbIX ucTouHUKOB (CMMU, HayyHO-ITONYJIsIpHBIE MaTEpUalbl); 3STUYECKUE
aclieKTbl ~ COBPEMEHHBIX  MCCIEJOBaHMH B OMOJIOTMH,  MEAULUHE,
OMOTEXHOJIOTHU

10

YMeHnue co3aaBaTh COOCTBEHHBIC TUCHbMEHHBIE U YCTHBIC COOOIIeHMS, 00001as
OMOJIOTMYECKYI0 HMH(DOPMAIIMIO W3 HECKOJIbKUX HMCTOYHHKOB, TI'PAMOTHO
MCIOJIH30BATh MOHATHHHBIN annapaTr OMOJIOTHH

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeaMeTHBbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 06pa3oBaHus

CdopMupoBaHHOCTH 3HAHUN O MECTE M POJIM OUOJIOTUM B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTEeCTBEHHO-
HAyYHOU KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS; O BKJIa/Ie POCCUICKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE OWOJOTHH; (YHKIIMOHATHHOU
I'PaMOTHOCTH Y€JIOBEKa JIJIsl pellIeHH sl )KU3HEHHBIX 3a]1a4

YMeHue pacKpbIBaTh CoJIepKaHUe ONOIOTHYECKUX TEPMUHOB U IMOHATUM: BH,
MOMYJISIHS, TeHO(OH, SBOIONHNSA, IBMKYIIUE CHIIBI ((PaKTOPHI) IBOIIOIHH,
HIPUCIOCOOJIEHHOCTh ~ OPraHM3MOB,  BHA000pa30BaHHE,  IKOJIOTHYECKUE
(GakTopbl, HSKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTbHI, PEAYLEHTHI, LENu
IUTAHUs, SKOJIOTHYecKas NupaMuia, OuoreoueHos, buocdepa

YMeHue wu3znarath OHWOJOTHMUYECKHE TEOpUHU (PBOJIOLMOHHAS Teopus Y.
I[apBI/IHa, CUHTCTUYCCKAA TCOpUA BBOJ'IIOIII/II/I), 3aKOHbI M 3aKOHOMCPHOCTH
(3apompieBoro cxoactea K.M. bapa, uepenoBanus riaBHbIX HapaBlIeHUN U
nyreit spomonn A.H. CeBepiioBa, yuenust o 6uocdepe B.M. Bepranckoro),
OTIPEICINIATh TPAHUIIBI UX MPUMEHUMOCTH K KHBBIM CUCTEMaM

VYMeHue BiIaileTh METO1aMi Hay4HOTO MO3HaHUs B OMoJIoruH (HabI0AeHue U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SBJICHUI; OPraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO  HKCHEPUMEHTA, BBIIBUKEHHE THIIOTE3bl; BBISBICHUE
3aBHCHUMOCTH MEX]ly UCCIIEyEMbIMH BEIMUYNHAMU, O0BSICHEHUE MOTy4YEHHBIX
pe3ynbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX [IOHATHUI, TEOPUN U 3aKOHOB; YMEHUE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB)

YMeHue BBIJCIATH CYIIECTBCHHBIC IPU3HAKM CTPOCHUS OHOJIOTHYECKUX
00BEKTOB: BUIOB, MOMYJSAIHUH, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OHMOTEOIIEHO30B W DIKOCHCTEM; OCOOCHHOCTH IPOIECCOB HACIEACTBCHHON
W3MEHYUBOCTH, €CTECTBEHHOT'O otOopa, BHUI000pa30BaHuUs,
MIPUCIIOCOOJICHHOCTH OPTraHW3MOB, JIEHCTBHUS IKOJIOTHMUYECKUX (DaKTOpOB Ha
OpraHW3MBbI, IEpPEeHOCa BEUIECTB W TOTOKA DSHEPrUM B OJKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B YKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpPOTa
BEIIECTB U OMOTEOXUMHUYECKHX IIUKIIOB B Ouocdepe

YMeHue NpUMEHSTh MOJyYeHHbIE 3HAHHS JUIs OOBSCHEHHS OMOJIOTMYECKHX
IPOLECCOB W SIBICHUW, [JJS TPUHATHS TPAKTUYECKUX pEUIeHUH B
MOBCEHEBHOM KHM3HU B LIENIAX oOecrieueHHst 6€3011aCHOCTH CBOETO 3/I0POBbsI U
3JI0pOBbSl OKPYXKAIOIIMX JI0AeH, COOII0IEHUs] HOPM TPaMOTHOT'O IIOBE/ICHHUS B




OKPYKaroIIel MPUPOTHON cpejie; MOHUMAaHNE HEOOXOJMMOCTH UCIONIb30BaAHUS
NOCTHKEHUU COBPEMEHHOM onosornuu TUIA palMOHATBHOTO
MIPUPOIONOIB30BAHUS

YMenue peliaTh 3JICMCHTAPHBIC OHOJIOrHYecKue 3aaa4u, COCTAaBIIATH CXCMbI
NEPEHOCA BCUIECTB U SOHCPTHUHU B DOKOCHCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

VMeHHe BBIIOIHATH JIAOOPATOPHBIE M IMPAKTHYECKHE PabOThI, COOIIOIATH
npaBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000pYIOBAHUEM

YMeHne KpPUTHYECKH OICHMBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOT0 COJEP/KaHMs, BKIIOYAIONIYIO IICEBJAOHAYYHbIE 3HAHUS W3
pazauuHbiX  ucToyHMKoB (CMUM, HayuyHO-moOmyisipHblE  MaTepualbl);
paccMaTpuBaTh II0OANbHBIE HKOJOTHMUECKUE IPOOJIEMbl COBPEMEHHOCTH,
(dbopMHpPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYIO TIO3HULIMIO
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YMeHue co3znaBaTh COOCTBEHHBIC TNHCBMEHHBIE M YCTHBIE COOOIICHHMS,
00001mas  OMOJOTHYECKYI0 HWH(MOpPMAIMI0O M3 HECKOJBKHX HCTOYHHUKOB,
IPaMOTHO MCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUSA

1

buosiorus kak Hayka

11

buonorus — Hayka o xuBoii npupojae. Pons 6uonoruu B GOpMUPOBAHUM COBPEMEHHOM
Hay4yHOU KapTuHbI Mupa. CucremMa OMOJOTHYECKUX HAYK

1.2

MeTo/1p1 TO3HAHUSA KUBOI IPUPOIBI (HaOII0ICHNE, IKCIIEPUMEHT, OMIMCAaHNE, U3MEPEHHE,
KJaccu(UKalus, MOICIMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

2

JKuBBIe CCTEMBI U NX Oopranu3anus

2.1

JKussie cucteMsl (OMOCUCTEMBI) KaK IpeAMET n3yueHus ononoruu. CoiictBa GnocucreMm
U MX pa3zHooOpazue

2.2

VYpoBHM  opraHM3anMd  OMOCHCTEM:  MOJIEKYJISIPHO-T€HETHUYECKUH,  KJIETOYHBIH,
OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCcqepHbIH

3

XHMMHYECKUHI COCTAB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIIETKH. XUMHYECKHUE JIEMEHTEL: MaKpOdBJIEMEHTBIL,
MHUKpO3JeMeHThl. Bona u MuHepanbHbie BeniecTBa. OyHKIMHM BOABI U MUHEPAIbHBIX
BemiecTB B KiieTke. [lopepkanne 0CMOTHYECKOTo OajlaHca

3.2

benku. CocraB u crpoeHne 0e1K0B. AMUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHnMble
Y 3aMEHUMbIE AMUHOKHCIIOThl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU CTPYKTYphI OEITKOBON
MOJICKYJIbl  (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs W YETBEPTUYHAS CTPYKTYpa).
Xumuueckue cBoiicTa 6enkoB. buonornueckne GyHKIUU OENKOB.

®epMeHThl — Onosiornyeckue Karanusatopsl. CTpoeHue (pepMeHTa: aKTUBHBIN LIEHTD,
cyoctpartHas cnenuduuHocts. Kodepmentsl. Buramunsl. Otinuuns ¢epMeHTOB OT
HEOpPraHMYECKUX KaTaJIu3aTOpOB

3.3

VYrneBoabl: MoHOcaxapuapl (IJIOKo3a, pubo3a U J1€30KcHpHO03a), AMcaxapHibl
(caxapo3a, 1aKTO3a) U MmoJIcaxapu/isl (Kpaxma, IIMKOTeH, 1eJuTioi03a). buonornyeckue
(GYHKIIUH YTIIEBO/IOB.

Junuasl: TpUrMUepuabl, crepouibl, ¢ochomunuasl. I'uapoduabHO-THAPOPOOHBIE
cBoiicTBa. buonormueckue ¢ynkunyn naununoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB U
JIMMHJ0B KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneorn sl — MOHOMEpBI HyKJIIEHHOBBIX KUCIIOT.
Crpoenue u pynkunu JIHK. Ctpoenue u pynkuuu PHK. AT®: ctpoenue u GpyHKIuu

3.5

[{uTosiorust — Hayka o kietke. Kierounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Krnetka kak nenoctHas sxuBast cuctema. O01ye npu3Haky KJIETOK: 3aMKHYTas Hapy>KHas
MemOpana, mosekynsl JIHK kak reHeTHueckuil anmapar, CucTeMa CHHTe3a Oeska

3.7

Tumsl KIeTOK: dykapuoTHYeckas M Tpokapuothyeckas. (OCOOEHHOCTH CTPOCHUs
MPOKapHOTHUECKON KieTku. Knetounas crenka 6akrtepuii. CTpoeHHE 2YKapUOTHYECKON
kieTkd. OCHOBHBIE OTIIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KIJIETOYHAs CTEHKA, MIMKOKAIHKC, UX (YHKIIHU.
[Tnazmatudeckass MmemOpana, €€ coiictBa u GyHKIMU. [{uTommasmMa u €€ opraHOWBI
OnHoMeMOpaHHBIE OpraHOWIBl KIETKW: sHAoIuazMatudeckas cets (JIIC), ammapar
INombmxu, mu3ocoMel. [lomyaBTOHOMHBIE OpTraHOMIBI KIIETKW: MUTOXOHIPUH, TIIACTHUIIBL.
[TpoucxoxxaeHre MUTOXOHIPUNA U TuTacTHA. Bunel uractua. HememMOpaHHBIE OpraHOUIBI
KJIETKA: PUOOCOMBI, KJIETOYHBIH IICHTP, PECHUYKH, XTyTUKH. DYHKIIUU OPTaHOHIOB
KJIETKU. BKirtoueHust




3.9

Snpo — peryasTopHbIii HeHTp Ki1eTku. CTpoeHue sijpa: siaepHas 000104Ka, Kapuoriazma,
XPOMATHUH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKEC

H(PI?)HCI[CHT@J’IBHOCTB KJIICTKHU

4.1

OO6meH BemiecTB, WIM MeTa00MU3M. AcCUMWIIIMSA (TUTACTUYECKHH OOMEH) |
TUCCUMWIIALMS  (PHEPTeTUYECKU 0OMEH) — JBe CTOPOHBI €IMHOr0 Ipolecca
Meraboysm3ma. Tumbl OoOMEHa BeEHIECTB: aBTOTPO(HBIA H TeTepoTpodHbId. Ponb
(dhepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHHH YHEPTUHU B KIICTKE

4.2

®orocunate3. CBeroBas W TemHOBas (as3pl (oTocuHTe3a. Peakmmm QorocuHTE3A.
D¢ddexTuBHocTh hoTocuHTe3a. 3HaUeHUE (POTOCHHTE3a AJIs KU3HU Ha 3emuie. Biusnue
yCIIOBUHM cpenbl Ha (DOTOCHHTE3 U CIOCOOBI TIOBBIIMICHHUS €r0 MPOAYKTHUBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIONUEe OaKkTepru. 3HAYCHUE XEMOCHUHTE3a JUIS KH3HU Ha
3emuiie

4.3

OHepretndyeckuii oOMeH B KkieTke. PacmienneHue BeliecTB, BBIICIEHUE U
aKKyMYJIMDOBAHHUE SHEPrUU B KIJIETKE. OTalbl 3HEPreTHUYecKoro oOMeHa. [ mkosus.
bpoxenne u ero Buabl. KuciaopogHoe oOkHCIeHME, WM KJIETOYHOE JIbIXaHHE.
D PeKTUBHOCTD IHEPTETHYECKOT0 0OMEHa

4.4

Peakuuu matpuuHoro cuHte3a. ['enetnueckas uHpopmanus u JIHK. Peanuzauus
TEHETUYeCKOM MHpOpMaluu B KiIeTKe. [‘eHeTMyeckuié KoJ U €ro CBOMCTBA.
Tpanckpunuus — w™arpuunblii cuHre3 PHK. Tpancnsauus — OuocunTe3 Oenka.
KoaupoBanue aMuHOKHCIOT. Posib pubocoM B 6GuocuHTe3e Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpeituss BupycoB (.M.
NBanosckuii). OcOOEHHOCTH CTPOEHUS U KU3HEIEATEIbHOCTH BUPYCOB. baktepuodaru.
bone3nn pacreHuid, XUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIE BHpycamMu. Bupyc
ummyHonepunura yenoseka (BUY) — BoszOymurens CIIWHa. IIpodunaxtuka
pacnpocTpaHeHus] BUPYCHBIX 3a00JeBaHU

PasMHoOXeHUE U WHIUBUAYAJIBHOC PA3BUTHUEC OPTaHN3MOB

5.1

Knerounslif 1uki, WM KM3HEHHBIH 1MKI kieTku. MHTepdasza u muro3. Ilpomeccsl,
nporekaomue B uHTepdaze. Permmukanus — peaknus MarpuuHoro cunresa JIHK.
CtpoeHune XxpoMocoM. XpOMOCOMHBIN HA0Op — KapUOTHM. [IUMIIONIHBIN U TarIou THbIH
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. lluTonornueckue OCHOBBI Pa3MHOXKEHHS H
VHUBHUYaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenue kietkn — Muto3. Cragum muto3a. IIponeccsl, mpoucxoasnive Ha pasHbIX
CTaAMsIX MUTO3a. bUOJIIOrMYECKUI CMBICII MUTO3a

5.2

@dopMbl pa3sMHOXKEHHUS OpraHu3MoB: Oecrosoe M mosoBoe. Buasl Oecrnosioro
pa3MHOXKEHHUS:  JEJIEHWe HaJBO€, IOYKOBAaHUE OJHO- U  MHOTOKJIETOYHBIX,
CopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKEHUe. VcKkyccTBeHHOE KIOHUpOBaHUE
OpPraHU3MOB, €r0 3HaUYEHHE JUIs CEJICKLIUU

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.
Metio3. Craguu meiio3a. [Ipomeccel, mpoucxoasmue Ha craausax meios3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii cMbICa M 3HaYEHUE MENH03a

5.4

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [10JI0BBIE KeTe3bl:
CEeMEHHHKHM U saW4YHUKK. (OOpa3oBaHWE W pa3BUTHE TMOJIOBBIX KIETOK — TaMeT
(cmepmaro3ou, SMIEKIETKAa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS
SIMIIEKJIETOK M criepMaTo3ouaoB. OmnogorBopenue. IlapreHorenes

5.5

NunuBuayanpHoe pa3BuTHe (OHTOTEHE3). DMOpHOHanIbHOE pa3BuUTHE (IMOpHOTEHE3).
Ortanbl  5MOpPHOHAJIBHOTO pa3BUTHUsL Y TO3BOHOYHBIX JKMBOTHBIX: JApoOJeHHe,




racTpymisamnus, Opra”HorecHes. [TocTomMOproOHATEHOE pa3BUTHE. Turnsl
MMOCTAMOPHUOHATILHOTO Pa3BUTHS: MPSAMOE, HETIpsAMOe (TUYMHOYHOE). Briusaue cpenpl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaHU
pa3BUTUL

HaCHeHCTBeHHOCTL 1 USMCHYUBOCTb OpPTraHM3MOB

6.1

IIpeamer m 3amaun reHetuku. Mceropus pa3BUTHsS T€HETHKU. BKiag pOCCHHCKUX U
3apyOeKHBIX YYEHBIX B pa3BUTHE I'€HETHUKU. MeToJbl reHeTUKU (IMOpHUI0I0rHYEeCcKuil,
LIUTOT€HETUYECKUM, MOJIEKYJIIPHO-T€HETUUECKUIi). OCHOBHBIE T€HETUYECKUE TOHATUS.
I'eneTnyeckas CUMBOJIMKA, UCIIOJIb3YyeMasi B CXeMax CKpEIIMBaHUI

6.2

3aKOHOMEPHOCTH  HACJCIOBaHHMS IPU3HAKOB, yCTaHOBIACHHbIE I. MeHzaenem.
MoHOoruOpuIHOE CKpelIMBaHNEe. 3aKOH €IHHOO0pa3us THOPUIOB MEPBOrO MOKOJICHHS.
[TpaBua0 TOMHHHPOBAHUS. 3aKOH pacUICIICHHS MPU3HAKOB. | MII0TE€3a YHCTOTHI raMeT.
[TosHOE ¥ HEMOJHOE TOMHUHUPOBAHHE.

JluruOpuHoe CKpellMBaHWE. 3aKOH HE3aBHCHMOIO HACJICAOBAaHHS IPH3HAKOB.
[utoreHeTM4eCcKne  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.  AHaIU3HPYIOLIEE
CKpemuBanue. VICMonb30BaHUEe aHATM3MPYIOIIETO CKPEIIMBAHKS IS ONpPEACIICHUS
TeHOTHIIa 0co0Hn

6.3

CuenneHHoe HacienoBaHue Ipu3HakoB. PabGora T. Moprana mno cuerieHHOMY
Haclle/IoBaHUIO T'eHOB. HapylieHue cuerieHus T'€HOB B pe3ysbTaTe KPOCCHHIOBEpA.
XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTuuecKre KapThl.

I'eneTnka noxa. XpoMOCOMHOE OIpeeNICHHE 110J1a. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
TI"'omorameTHBIC U reTeporaMCTHbIC OPTraHHU3MBI. HaCJIeI[OBaHI/IC IMPU3HAKOB, CHCIIJIICHHBIX
C M0JIOM

6.4

N3meHunBoCTb. BHIBI M3MEHUMBOCTH: HEHACIICACTBEHHAas M Hacle[ACTBEHHas. Pousb
cpeapl B HEHACIEJACTBEHHOW W3MEHYHMBOCTH. XapaKTePHCTUKAa MOIU(UKATMOHHON
U3MEHUMBOCTH. BapuanuoHHBIM psn W BapuanuoHHas Kpusas. Hopma peakuuun
npu3Haka. KonnyecTBeHHbIE U Ka4yeCTBEHHbIE IPU3HAKK U UX HOpMa peakiuu. CBoiicTBa
MOJIU(UKATMOHHONH N3MEHYHBOCTH

6.5

HacnencreenHas, Wi reHOTHIIHYECKAs!, U3MEHUYMBOCTh. KOMOMHATHBHAS U3MECHYUBOCTb.
Meii03 1 1oJ0BOM MpoIlecC — OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH. MyTalMOHHAas
M3MEHUYUBOCTh. Knaccudukaius MyTauii: TeHHbIE XpOMOCOMHbBIE, TeHOMHBIE. YacToTa
W TpuYuHbl MyTarnuil. MyrtareHHeie (akTopbl. 3aKOH TOMOJOTHUYECKHX PSIOB B
HacneacTBeHHo# n3MeHnunBoctu H.M. BaBuioBa

6.6

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T'€HETHKH YeEJIOBEKa:
TeHEATOTHYECKUH, OJIM3HEIOBbIN, IIUTOTCHETUYECKUM, OMOXUMUYECKUN, MOJICKYJIPHO-
T€HETUYECKHI. CoBpeMeHHOE OmpeeiicHue TEHOTHIIA: MMOJITHOT€HOMHOE
CEKBCHUPOBAHWE, TI'E€HOTHUIMPOBAHME, B TOM uHciae ¢ nomompro [II[P-ananusa.
HacnencTBenHble 3a001eBaHUS YEIOBEKa: TeHHBIC 00JIE3HH, 00JIE3HU C HACISACTBEHHOMN
MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE OoJe3Hn. CoMaTHYeCKHe W TeHEepaTHUBHBIE
Mytanud. [IpUHIUIBL 310pOBOTO 00paza KHU3HU, IUATHOCTUKH, MPOPHUIAKTUKH U
JIeYCHUS TeHETHYECKUX Oosie3Hel. MeInKO-TeHETHIECKOE KOHCYIbTHPOBAaHKE. 3HAUCHNE
MEIUIIMHCKOW TEHEeTUKU B MPEIOTBPANICHUH W JICYCHWU TeHETHMYECKHX 3a00JIeBaHMIA
YyeJI0BeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa U Mpouecc. 3apoxkJAeHue CeNeKIUn U foMecTukanus. Ydyenue H.W.
BaBwuioBa o 1ieHTpax MpoNCXOXKIESHUS K MHOT000pa3us KylIbTYpHBIX pacTeHui. [{eHTpbl
MPOUCXOKACHUA JOMAIIHUX XMBOTHBIX. COpT , HOpoJa, mTaMM




7.2

CoBpeMeHHbBIE METO/IbI CEeNeKIMH. MacCOBBIi U MHAWBUIYAIBHBIA OTOOPHI B CEIEKIUU
pacTeHud W KUBOTHBIX. OIlIEHKAa 3KCTepbepa. BIM3KOPOICTBEHHOE CKpPEIIMBAHHE —
uHOpuauHT. Yncras nmuaus. CKpemuBaHue YUCTHIX JUHUHK. ['eTepo3uc, nnm rubpuanas
cwia. HeponctBenHnoe ckpemnuBanue — ayTOpuaunr. Otnanénnas rudpunuzanusa u eé
ycnexu. MICKyCCTBEHHBIN MyTareHes3 U MoJy4eHUe MOJUILIOUI0B. JJOCTHKEHUS CENEKIIMU
pacTeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorus kak oTpaciib NPOM3BOACTBA. ['€HHas MHXKEHEpUsA. OTalbl CO3AAHUSA
pexomOunantHoW JIHK u Tpancrennsix opranu3moB. Kietoynas uHXeHepus.
Kinerounele KynabTypbl. MHKPOKIOHAIIBHOE pa3MHOXKEHHE pacTeHui. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHE U
stryeckue npobdaemsl. 'MO — reHeTnyecku MOIU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JICMECHT COACPKaHUSA

DBOIOLMOHHASA OUOJIOTUSI

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CBuzerenbcTBa HBOMOLUU. [lameoHTONOTUYECKHE: TOCIE0BATENFHOCTD MOSIBICHUS
BUJIOB B TMAJICOHTOJOTHYCCKOW JIETONHCH, TIepexoHbie Gopmbl. broreorpaduueckue:
CXOACTBO M paznuuue ¢ayH U (JIop MaTEpUKOB U OCTPOBOB. IMOPUOJIIOTUYECKHUE:
CXO0ACTBa M pasindyud 3M6pI/IOHOB Pa3sHbIX BHJOB I103BOHOYHLIX. CpaBHI/ITeJH)HO-
AHATOMHYECKUE: TOMOJIOTHYHBIC, aHAJIIOTUYHBIC, PYyJUMCHTAPHBIC OPraHbl, aTaBU3MBI.
MoutekysipHO-OMOXUMHUYIECKUE: CXOACTBO MEXaHH3MOB HACIICICTBEHHOCTH H OCHOBHBIX
METa0OJMUECKUX MYyTEH Y BCEX OPraHU3MOB

1.2

OpomrormonHas Teopuss Y. JlapsunHa. Ilpennmochbulk BO3HUKHOBEHHS JapBUHU3MA.
JIBuoKkymiye cuiabl 3BOJIOLMU BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHHUYEHHOCTHU PECypCOB, HEOTIpeAeIEHHAs HU3MEHUYUBOCTh, 00ph0a 3a CyIIecCTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrerudeckas Teopus 3Bomonuu (CTI) u ocHOBHbIE €€ MooKeHHs. MUKPOIBOJIIOLIHSL.
[Tonmynsiuyst KaKk eAMHULIA BUJA U OBOJIIOLMH

14

JBuxymiue cuibl (pakTopbl) SBOMIOIUU BUJOB B MpUpoAe. MyTallMOHHBINH Mpoliece U
KOMOMHATHBHAsE U3MEHUYNBOCTH. [lonmynsnnoHHbIe BOJIHBI U JIpeid reHoB. M3onauus u
murpanusi. EcrecTBeHHBI 0TOOp — HampaBisommil ¢aktop sBomonud. DopMmer
€CTECTBEHHOI0 0TOOpA.

[TprcnocoONeHHOCT, ~ OPraHM3MOB  Kak  pe3ynbTaT  3Boiouuu.  [Ipumepsi
MPUCTIOCOOJIEHUH y OpraHu3MOB. ApoMOpG 036kl U HIUOATATI TAIIUH.

Bun u BumooOpazomanme. Kputepuu Buga. OcHOBHblE (HOpMBI BHI000pa30BAHUS:
reorpaduueckoe, 3K0JI0rH4ecKoe

1.5

MakpoosBosmrorus. GopMbl IBOJIONUHN: (DUIIETHYECKAs, TUBEPIeHTHAsI, KOHBEPreHTHAs,
napajuienbHasi. HeoOpaTuMOCTh SBONIOIHH

Bo3HukHoBeHHE 1 Pa3BUTHUC )KU3HU HA 3emite

2.1

JonayuyHble npeaCcTaBICHUS O 3apOXkKACHUH KkU3HU. HayuHble TMIoTe3bl BOSHUKHOBEHUS
KM3HM Ha  3emsie: a0uoreHe3 W MaHCIepMus. XUMHYECKas  DBOJIIOIHS.
OKCIIEpUMEHTAIbHOE TOJATBEPKICHUE XUMHUYECKOM sBojrounu. HavanbHble 3Tambl




O6uonornyeckoit sBomonuu. I'mnoreza PHK-mupa. IlepBele KI€TKM M UX 3BOJIOLMA.
PopMUPOBaHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB

2.2

PazButne >xu3HM Ha 3emisie 1o d3paM U nepuojgaMm. Karapxeil. Apxeiickas u
npoTepo3oickas Ipbl. [laneo3oiickas 3pa u €€ Meprobl: KeMOPUICKUHN, OPIOBUKCKHMA,
CUJTYpUICKUH, JIEBOHCKHM, KaMEHHOYTOJIbHBIM, TepMCKuUi. Me3o30iickas spa u €€
IIEPUOJIbI: TPUACOBBIN, IOPCKH, MEJIOBOM.

Kaiino3oiickas spa u €€ mepuojbl: MajleOr€HOBBIM, HEOT€HOBBIN, AHTPOMOTCHOBBIM.
XapakTepucTuKa KiIuMaTra M IeoJOorH4ecKuX mporeccoB. OCHOBHBIE 3Tallbl IBOJIIOLMU
PacTUTEIHLHOTO U JKUBOTHOTO MUpa. ApomMopd o3kl y pacTeHui 1 KUBOTHBIX. [losBrenue,
paciBET U BHIMUPAHUE TPYIN KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKoro MUpa Kak oTpaykeHue 3BOIOIUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIbl OPTraHU3MOB

2.4

OBOJIIOLIMSL  YEJIOBEKa. AHTpONOJIOrMs Kak Hayka. Pa3BuTue mpeAcTaBiIeHHl o
IIPOMCXOXKIECHNUN 4esloBeKa. MeTonbl u3ydyeHus aHtponoresesa. CxoacTBa U pasnuuus
YeJI0BEKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

HBmwxymme cuibl ((akTtopel) aHTpororeHe3a. HacieacTBeHHass W3MEHYHBOCTh H
ecTecTBeHHbI OTOOp. OOIIecTBEHHBIM 00pa3 >KU3HHM, M3TOTOBIECHUE OpPYAUN Tpyna,
MBILIEHHUE, PEYb

2.5

OCHOBHBIE CTAJUM M BETBU SBOJIOLMH YEJIOBEKA: aBCTPAJIOMUTEKU, YEIOBEK yMEbIi,
YenoBek npsamoxonsauiuii, YenoBek HeaHaepraibckuil, YenoBek pazyMHbii. Haxonku
HCKONIAeMBIX OCTAaHKOB, BpEMs CYIIECTBOBAHUS, O0JIACTh PACIPOCTPAHCHHS, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HH, OPYIus

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: €BPONEOHIHAs (€Bpa3Hiickas), Herpo-
aBcTpajionjiHasl (PKBAaTOpUaAIbHAs), MOHIOJOUHAs (a3uaTcKO-aMepuKaHcKas). YepTsl
IPUCIOCOOIEHHOCTH MPEAICTaBUTEIeH YeIOBEUECKUX PAac K YCIOBUSAM CYLIECTBOBAHMUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma

Opraau3Mbl ¥ OKpYXkarolas cpeaa

3.1

Okojorusi Kak Hayka. 3aJaud M pa3Aenabl 3KOJOoTruu. MeToapl 3KOJOTHYECKHX
UCCIIEIOBAaHMM. JKOIOTHUECKoe MUPOBO33peHne. Cpeasl 0OMTaHUs OpraHU3MOB: BOJHAS,
Ha3eMHO-BO3AYIITHAs, TOYBEHHAs, BHYTPUOPTaHU3MEHHAas

3.2

Oxonorudeckue gakropsl. Kimaccudukamus skomorudeckux (GpakTopoB: aOMOTUYECKHE,
OMOTHYECKUE U aHTponoreHHbIe. JlelicTBHE DKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

AbGuoTtnueckue  (aKTOphl:  CBET, TEMIeparypa, BIaXHOCTb. (DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K AeMcTBHIO abMoTHYecKuX (akTopoB. buonmornyeckue
PUTMBI

3.4

buotnueckne dakropel. Buasl OHOTHMUYECKMX B3aMMOJEHCTBHMHA: KOHKYpPEHIHS,
XUIIHUYECTBO,  MapasuTU3M,  MYTyalu3M, KOMMEHCAIU3M  (HaxJIEOHMYECTBO,
KBAPTUPAHTCTBO), aMEHCAJIN3M, HEeHTpanu3M. 3HaueHue OMOTHYECKUX B3auMOJICHCTBUI
JUTSL CYIIIECTBOBAHHS OPTaHU3MOB B IMPHPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTMYECKUE XapAKTEPUCTHKK Monyaanuu. OCHOBHBIE MOKAa3aTelu IMONYJISALHN:
YUCJIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUrpanus. uHamuka
YUCJIEHHOCTH MOMYJISIMHU U €€ peryJssiuus

Coo0111ecTBa ¥ DKOJIOTHUECKHE CUCTEMBI

CooOuiectBo  opraHu3mMoB —  OuoneHo3. CTpykTypel OuOIEHO3a:  BHJOBas,
IpOCTpaHCTBEHHas, Tpoduueckas (nmumeas). Bunsl-nomuHanTel. CBsi3u B OMOIIEHO3€

4.2

Dkonorudeckue cucteMbl (3KocucteMbl). [lonstue 06 skocucTeme U OUOTEOIIEHO3E.
q)yHKIII/IOHaJ'II)HBIe KOMITOHCHTBI 3KOCHUCTEMBIL: MPOAYICHTEI, KOHCYMCHTBI, PCAYLICHTEI.




KpyroBoport BemiecTB 1 MOTOK 3HEPruM B 3kocucteMe. Tpoduueckue (MUIeBbie) ypOBHU
skocucTemsl. [Iumesslie nenu u cetu. OCHOBHBIE MOKa3aTeIM 3KOCUCTEMBI: OHoMacca,
OPOAYKIMS. OKOJIOTUYECKHE MUPAMUABL: MPOAYKIUH, YUCIEHHOCTH, OHWOMACCHI.
CBolicTBa DKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJisinus, passutue. CyKueccus

[TpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHUCTeMa XBOWHOIO WIIU
LIMPOKOJINCTBEHHOIO JIECa.
AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBL. Y pOo3kocucTeMbl. bruonornueckoe u

4.3 XO03s5ICTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpa3zue kak GpakTop ycToHunBoCTH 3K0cucTeM. CoXpaHeHHe OHOIIOTHIECKOTO
pa3zHooOpa3us Ha 3emiie
VYuenue B.U. Bepnaackoro o 6uocdepe. ['paHuipl, cocTaB U CTpyKTypa OHOCHEpHI.
Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepsl Kak riI00aabHON
4.4 | skocucreMsl. /luHaMu4eckoe paBHOBecHE U oOpaTHas CBsA3b B Onocdepe. KpyroBopotsr
BCIICCTB M OMOr€OXMMHUYECKHE IUKJIBI AJIEMEHTOB (yriiepoja, a3oTa). 30HAIBHOCTh
onochepsl. OCHOBHBIE OMOMBI CYIITU
UenmoeuectBo B Ouocdepe 3emum. AHTPOIOTEHHBIE W3MEHEHUs B Ouocdepe.
45 ['moGaibHbIC IKOJIOTHUECKUE TPOOIIEMBI.

OcHOBa panMOHAIBHOTO YIPABICHUS MPUPOJAHBIMUA PECypCaMH M UX HCIOJb30BaHUE.
Joctuxennsi OMOJIOTUY U OXpaHa IPUPOJIbI




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Y4eOHUKHU:

[Maceunuk B. B., Kamenckuii A.A., PyonoB A.M., llIgenos I'. I'., Tanonrok 3.I'; mox pen..
[Taceunuka B. B.10 kiacc. -Mocksa: [Ipocsenienue,

[Maceunuk B. B., Kamenckuii A.A., PyonoB A.M., IlIsenos I'. I'., Tanonrok 3.I'; mox pen.
[Taceunuka B. B.11 kiacc. -Mocksa: [Ipocsenienue.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

Enunoe coneprxanue obiero oopazosanus _ https://edsoo.ru/mr-biologiya/

buomnorus. 10-11 knaccel. YriyOneHnslii ypoBenb. Meroandeckoe nocooue [laceunuk B.B. u
ap. https://prosv.ru/product/biologiya-10-11-klassi-uglublennii-uroven-metodicheskoe-

posobie02/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubnmoreka Mumnpocsenienus https://lesson.edu.ru/catalog

POHI https://resh.edu.ru/

bubanoreka L{OK https://lib.myschool.edu.ru/market?filters
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