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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke MporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JUIS
OTIpEJICNICHNs] TOAXOAO0B K (OPMUPOBAHUIO COJEpKaHUS YYEOHOTO TpeaMeTa
«buonorus» cocraBwin: KoHuentyaiabHele Tnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, ConepyKaHus, pe3ylbTaToB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKY BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX MENIX U
NPUHIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoii denepamuu, a TakkKe MOJOKEHUS O
cnenuduke 6uosoruu, €€ 3HAYCHUH B TTO3HAHUU KMUBOU TIPUPOBI M 00ECTICUCHHH
CYIIIECTBOBAHUS YeNIOBEYECKOTO o0mecTBa. COrIacHO Ha3BAaHHBIM MOJIOKEHUSM,
OTIpEJICIICHB OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu na€T TpeacTaBleHWE O IensX, 00 oOmei
CTpaTeruu OOy4YeHHUs, BOCTIHTAHHMS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOTO TmipeaMeTa «bHONIOTHS», Ompeaenser o00sS3aTeNbHOe MPEAMETHOE
colepKaHWe, €ro CTPYKTypy, pachpeaelieHne Mo paszieliaM ¢ TeMaM,
PEKOMEHIyeMYIO TOCJIeIOBATEILHOCTh M3YUYCHHSI YIEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTHKH 00pa30BaTEIHLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

B nmporpamMe mo OWONOTMHM TaKXe YUYMTHIBAIOTCA TpeOOBaHUS K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIHHOU
TS TENbHOCTH/Y4eOHBIX JCUCTBUN OOYyYaIOMUXCS IO OCBOCHUIO COJEPIKAHUS
OMOJOTHYECKOTO 00pa30BaHMUS.

B mporpamme o 6uosiorun (10-11 xmaccel, 6a30BBIH YPOBEHB) peaii30BaH
MNPUHIIMI TPEEMCTBEHHOCTH B H3yYeHUU OWoOJoruu, Onarojgapss 4eMy B HeH
MPOCMATPUBAETCA HANPABICHHOCTh HA pPa3BUTHE 3HAHUW, CBS3aHHBIX C
bopMHpOBAaHMEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUS, [IEHHOCTHBIX
OpHEHTAIMH JIMYHOCTH, SKOJIOTUYECKOTO MBIIUICHUS, PEJCTABICHUI O 3JJ0POBOM
oOpa3e >XKM3HH M OEpeXHBIM OTHOIICHHEM K OKpY)KAroIIel MpHUpPOIHON cpeje.
[ToaToMy Hapsiay ¢ M3ydeHHEM OOIICOMOIOTHYCCKUX TCOPHUM, a TaKKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM Pa3HOTO PAHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YAENEHO BHHUMAaHHE HCIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B MOBCEAHEBHOM JKU3HM ISl PEHICHUS MPUKIIATHBIX 3a/1a4, B
TOM 4YHCle. TMPO(UIAKTUKN HACIEACTBEHHBIX 3a00JI€BaHUN YENOBEKA, MEIHKO-
TeHETHYECKOT0 KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTHYECKHU
1[eJ1eCO00pa3HOr0 TOBECHUS B OKpYXKAIOIIeW MNPUPOJHON cpene, aHaimsa
BIIUSIHUS XO3SUCTBEHHOM MESITENbHOCTH YEIOBEKa HA COCTOSHHE MPHUPOIHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKIATHON HAMPABICHHOCTH
yaeOHOoro mpeamera «buomorus» mpoauKTOBaHO HEOOXOIUMOCTBHIO OOecredeHUs



YCIIOBUM I PEIICHHS OJJTHOM M3 aKTyalbHBIX 3a/1ay IIKOJBHOTO OMOIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpenmnonaraeT (opMUpoBaHHEe Yy  OOyJaronIuxcs
CIIOCOOHOCTH aJlaliTUPOBAThCA K M3MEHEHHSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpemHero ooOmero oOpa3oBaHHUS 3aHUMAeT BaKHOE
mecto. OHa obecrmeunBaeT (GOpMUpPOBAHUE y OOYYAIOMIMXCA MPEICTABICHUN O
HAy4YHOW KapTHUHE MHpA, pacIIupsieT ¥ 000OIIaeT 3HAHUS O KUBOM mpupone, eé
OTJIMYUTEIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHM3alMyd M SBOJIOIUHU, CO3AAET
yCIIOBHUSI ~ JJIsi:  TO3HAHHWS  3aKOHOB  JKMBOM  MpUPOIbI,  (HOpPMHPOBAHUS
(GyHKIMOHATBHOM TPAaMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe30macHoro obpasa
KU3HH, SKOJOTMYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOILIEHUS K KMBOM MPUPOJE
1 YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE ISl PEIIEHUSI BOCITUTATENbHBIX U
pa3BHBAIOIIMX  3aJad  CpexHero  oOmero  o0pa3oBaHMs,  COIMATU3ANUN
oOy4varomuxcs. M3ydenne O6monornu oGecriednBaeT yCIOBHS i (HOPMHUPOBAHUS
WHTEJUIEKTYaJbHBIX, KOMMYHHMKAIMOHHBIX W HMHPOPMAIMOHHBIX HABBIKOB,
ACTETUYECKOW KYJIbTYpbI, COCOOCTBYET HMHTErpAllM OHOJOrMYECKUX 3HAHUU C
MPEICTABICHUSMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJNOXKEHHUSI O TMpEeAHA3HAYCHUH Y4YEOHOro mpeaMmera
«buonorus» CcOCTaBMIM OCHOBY JJisi ONpENENEHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COAEpKaHUs, MPEACTaBICHHOTO B IMpOrpaMme [0
ouosoruu.

Ot60p comepxanusi yuyebHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C TO3UIUNA KyJIbTYypOoCOOOPA3HOTO MOJX0Ja, B COOTBETCTBHH C
KOTOPhIM O00y4arImuecs JOJKHBI OCBOUTH 3HAHUS M YMEHUsS, 3HAYUMBIE [JIS
dbopmupoBaHus OO0MIEH KyJIbTYphI, ONPEESAIONME aJeKBaTHOE TIOBEICHHE
YeJIoBeKa B OKpYXKalollel NMPHUPOJHON Cpeje, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU M TPAKTUUYECKOM naesTeabHOCTH. Oco00e MECTO B 3TOM cHCTEME 3HAHUU
3aHMMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITy>KaT OCHOBOH JIsi (popMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAlUMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TyMaHU3alUU
OMOJOTHYECKOTO 00pa30BaHMUS.

CTpyKkTypupoBaHUE COJEpkKaHUsA Y4eOHOro MmaTepuaia B TpOrpaMme II0
OMOJIOTUU OCYIIECTBICHO C YYETOM TNPUOPUTETHOrO 3HAYEHUS 3HAHUK 00
OTIUYHUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, 0O €€ YPOBHEBOM OpraHu3aiuu u
HBOJIIOIMH. B cOOTBETCTBUU C 3THM B CTPYKType ydebHoro npeamera «bruomorus»
BBIJICJICHBI CIIEAYIONINE COAepKaTeIbHbIe TMHUN: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHusM Kak



Oounonornyeckas cuctema», «CucreMa W MHOTOOOpa3we OpraHWYeCKOTO MHpa»,
«IBOIIOIHS )KUBOM MPUPOJIBI», K IKOCUCTEMBI U TMIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens m3yuenuss yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNe  OOy4YalIUMHUCS 3HAHUSAMU O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO0 paHra H TNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX JIEWCTBUI B OTHOIIEHWU OOBEKTOB
’KUBOM MPUPOJIBI M PEIICHUS PA3TUIHBIX JKH3HEHHBIX TPOOIIEM.

JlocTkenue 1enu u3ydeHus ydyeobHoro npeamera «buonorusi» Ha 6a3oBoMm
YpOBHE 00€CTIeunBaeTCs pEIICHUEM CISAYIONMUX 3a0a4:

OCBOCHHME OOYYaIOIMMMHUCS CHCTEMBbl 3HAHUH O OHOJIOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIaX, CIyKaIlUX OCHOBOU
st GOpMHUPOBAHUS TPEJICTABICHUNA O €CTECTBEHHO-HAyYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHM3AIMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
MCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUE y OOYYAIOIIMUXCS TMO3HABATEIIbHBIX, HHTEIUICKTYAIbHBIX |
TBOPUYECKHX CIIOCOOHOCTEW B TMPOIECCe aHalIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3MJISIOB, WJEH M TOIXOJOB K HM3YyYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIlNH,

CTAaHOBJICHHE Yy OOydYarOmMXCAd OOmmel KyIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBICHATH M OIEHUBAThH SBICHUS OKPY’KAIOIIETO
MHUpa JKUBOW TPHUPOIBI HA OCHOBAHWM 3HAHWUW M OIbITA, TMOJTYYEHHBIX MPHU
M3Yy4YeHUU OHUOJIOTHH;

dbopmupoBaHue y OOydYalOIMUXCS YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUWA B TPAKTUYECKOU JCSATEIBHOCTH YENIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUI 1 arpoOUOTEXHOIOTUH;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TTO3HAHHS UYEJIOBEKOM >KHBOMU
MPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUST STUIECKUX
HOPM TIPHU MPOBEJICHUU OMOJIOTUYECKUX UCCIIEOBaHUIA,

OCO3HAHHME IIEHHOCTU OMOJIOTMYECKUX 3HAHWUW Ui TIOBBIIIECHUS YPOBHS
HKOJIOTHYECKOUN KYJIBTYPHI, U1si (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLCHKH ITOCJICICTBUIA CBOEH JIESTEIIBHOCTH 10 OTHOIICHUIO K OKPY>KaroUIEH cpelie,
COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBaHWE W COOJIIOJCHHUE Mep NPOPUIAKTUKU
3a00JIeBaHUA.

B cucreme cpennero oOmiero oOpasoBaHusi «buonorusi», m3ydaemas Ha
0a30BOM ypOBHE, SBIAETCS OOS3aTEIbHBIM YYCOHBIM TPEIAMETOM, BXOJSIIHM B
COCTaB MpeaMeTHOM obmactu «EcTecTBEeHHO-HAYUYHBIEC TPEMETHI».



Jliis u3ydenus Ouoyioruu Ha 6a30BOM YPOBHE CPEIHETO 00I1ero o0pa3oBaHuUs
orBogutcs 68 yacoB: B 10 xiacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
gaca (1 gac B Henero).



COJEP XAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (uiocoduer, ITUKOM, ICTETHKON U MPaBOM.
Ponp Ouonormm B GOpMHpPOBAHWUM COBPEMEHHON HAyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTobI TO3HaHUS KUBOUM IPpHUPOIbI (HAOIIOICHNE, SKCIIEPUMEHT, OITUCAHHE,
U3MepeHue, Kiaccudukamms, MOJSIUpPOBAaHMUE, CTaTUCTHYecKas oOpaboTka
JTAHHBIX ).

JdeMoHCTpPaIMK:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbnos, /. Yorcon u ®@. Kpuk.

Tabmuip! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOUW MPUPOIBIN.

JlaGopaTopHble M NpaKkTHYecKue padoThl:

[Ipaktueckass padora Ne 1. «HMcnonp3oBaHue pa3aWyHBIX METOJIOB IpU
M3YYEHUHN OUOJOTHYECKUX OOBHEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHU3ALHA.

JXusbie cuctembl (OOCHCTEMBI) Kak IpeaMeT n3ydeHus onosorun. OTiauane
KUBBIX CUCTEM OT HEOPTaHUYECKOI IPUPOIBI.

CaoticTBa OuocucTeM U UX pazHooOpasue. YPOBHU OpraHU3aIii OMOCUCTEM !
MOJICKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, IOMYJISIIIUOHHO-
BHJIOBOM, 9KOCHCTEMHBIH (OMOTreoneHOTHYCCKUI), OnochepHBbIit.

JdeMoHCTpaIMK:

Tabnuter u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOBI».

O6opynoBanue: Mmojiesib Mosekyisl JTHK.

Tema 3. XumMuueckuii coCTaB M CTPOEeHHE KJIETKH.

XUMHYECKAN COCTaB KJIECTKH. XUMHWYECKHE 3JIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHThI. Bosla 1 MUHEpanbHbIE BELIECTBA.

OyHKUUM BOABI U MHUHEpaAIbHBIX BemIeCTB B KieTke. llomnepxanue
OCMOTHYECKOTO OajiaHca.

benku. CoctaB u cTpoeHre O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHuMble U 3aMEHHUMbIE aMUHOKHCIOTHI. AMUHOKHUCIOTHBINA COCTaB. Y POBHHU
CTPYKTYphl O€IKOBOH MOJIeKyJbl (TIepBHYHAs, BTOpPHYHAs, TPETHYHAS W
YeTBEPTHYHAS CTPYKTypa). XHMHUYCCKHE CBOWMCTBa OejakoB. buonoruueckue
GbyHKIIN OCIIKOB.



depmeHThl — Ouonormueckue Katanm3aTtopbl. CtpoeHue (QepMmeHra:
aKTUBHBIA TEHTp, cyOcTpatHas crneuudpuyHoctb. KodepmenTsl. BuramuHbL
OTnnuns GepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

YrneBonpl: MoHOcaxapunabl  (TrOK03a, pubo3a W JIE30KCHpH003a),
aucaxapuael  (caxaposa, JIakTo3a) U mosmcaxapuibl  (Kpaxmal, TIUKOTEH,
[EJUTI0J103a). broornyeckne QyHKITUHN YTIIEBOIOB.

Jlunuaer.  Tpurnunepuabl, GochOTUNUIBI, CTEpouabl. [ uapoduasHO-
runapodoOHbIle  cBoiicTBa. buonormdeckue ¢yHkinmn aunuaoB. CpaBHEHUE
YIIEBOOB, OCIKOB M JIMITHUIOB KaK UCTOYHUKOB SHEPTHH.

Hykneunossie xucinorsl: JHK wu PHK. Hykmeotnasr — MOHOMEpHI
HyKIeMHOBBIX KHCIOT. Ctpoenne u ¢pyukiuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunet PHK. AT®: ctpoenne u QpyHKImH.

utosorus — Hayka o kietke. Knerounas teopust — mpuMep B3auMOACHCTBUS
u7ei 1 (PakToB B HAYYHOM MO3HAHUU. METOIbl U3YUCHUSI KICTKH.

Knerka kak menoctHass »uBasg cuctema. OOmme TNpPHU3HAKA KIETOK:
3aMKHYyTasi HapykHas memOpana, monekynsl JIHK kak renerwueckwii ammapar,
CUCTEMa CUHTe3a OeJKa.

Tunbel KIETOK: »JyKapuoTHueckas M mpokapuotuyeckas. (OcoOEeHHOCTH
CTpOEHUSI TIPOKapUOTHYEeCKON KieTku. Kierounas crenka Oakrepuii. CtpoeHHe
AYKapUOTHYECKOW KIEeTKU. OCHOBHBIE OTJIWYUS PACTUTENBHOM, >KUBOTHOW U
IpUOHOM KIIETKHU.

[loBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIHUKC, UX
¢bynkuuu. [Tnazmatnueckas memOpana, e€ cBoiicTBa u GyHkiuu. [{utonnasma u eé
opranousl. OmHoMemOpanHble opraHounbl kiaeTku. OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLI KJIETKU: MUTOXOHAPHUH, IUIACTHBI.
[TporcxoxkaeHne MHUTOXOHApPUH W TuiacTun. Bunmbl mactun. HememOpannbie
OpraHoubl KJIETKU. PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOJH, PECHUYKH,
KIyTUKH. OYyHKIIMN OPTraHOMIOB KJIETKU. BrirroueHus.

Anpo — perynsatopHslii eHTp kieTku. CTpoeHHe sAmpa: suepHas 000JI0UKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHCTpaIUK:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. lneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

[wnarpammel:  «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeeneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOIE.

Tabmuubr u cxembl: «llepuoamyeckass TaOaUIAa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHune MoJIeKyJTbl BoJIbI», «brocunTes Oenka», «CTpoeHre MOJIEKYIIbI OeIKa»,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. JJHK», «CtpoeHne mMoyeKybl



AT®», «CtpoeHue 3yKapHuOTUYECKON KIEeTKNW», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe NPOKAPUOTUUYECKOW KIIETKUY,
«CTtpoeHue siapa KICTKU», «YTIeBOAbI», «JIUnuapI».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE IS MPOBEICHUS
HAOJIIOICHHUM, W3MEPEHHH, DKCIEPUMEHTOB, MUKPOMpPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M NpaKkTUYecKue padoThl:

JlaGoparopnas pabGota Ne 1. «lM3ydyeHune KaTaIUTHYCCKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl HITH KaTaxas3bl)».

Jlabopatopuass pabora No 2. «M3ydeHue CTpOeHHS KJIETOK pacTEHUH,
KUBOTHBIX M OAaKTEpUW MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENnapaTtax U Ux
OMHUCAHUE».

Tema 4. ’KusHenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WU MEeTa0oIu3M. AccuMWIIHS (TUTACTUICCKUI OOMEH) U
TUCCUMUIISIUS  (QHEPreTHYeCKUid OOMEH) — JBE CTOPOHBI EIMHOTO IpoIliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUU B TOHMMAHHUH
MeTabonu3ma.

Tunsr obmena BemecTB: aBTOTpO(HBINA U TeTepoTpodHbId. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHIN YHEPTHUHU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas ¢a3pl (oTocwHTe3a. Peakmuu
dotocuntesza. IddexTuBHOCTH PoTOCHMHTE3A. 3HAUeHUE (HOTOCUHTE3A JJIA JKU3HU
Ha 3emuie. BiusiHue ycnoBuii cpeqpl Ha (POTOCUHTE3 M CITOCOOBI TIOBBIIIIEHUSI €TO0
MPOJAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XeMOoCcHHTe3. XEMOCHUHTE3UpYolue OaKkTepun. 3HaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emiie.

DHepreTuuecknii oOMeH B KJeTKe. PacieniieHue BelecTB, BBIJCICHHE U
aKKyMYyJIHDOBAHHE OJHEPrUM B KIETKE. OTambl HHEPreTHYECKOro oOMeHa.
['mukomu3. bpoxkenue m ero Buapl. KHCIOpOZHOE OKHCIEHHE, WIM KIETOYHOE
IbIXaHHE. OxkucnutenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HSHEPIreTUYECKOTO 0OMEHA.

Peakimuu wmatpuunoro cuHTe3a. ['enermueckas wuHbpopmamus u JIHK.
Peanmuzanus reHernuecko wmHGOpMAIMKM B KIETKE. | €HETHYECKMA KOJ U €ro
cBoicTBa. TpaHckpuniusi — Matpuunblii cuHTe3 PHK. Tpancnsiuusa — OuocuHTtes
O6enka. Ortambl TpaHcisiuu. KomupoBanue amuHOKUCHOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexknerounsie popMbl KU3HU — BUpYChl. cTopust oTkpeiTHs Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHUS M JKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3nn pacteHui, >XWBOTHBIX W YEJIOBEKA, BBI3LIBACMBIC
Bupycamu. Bupyc mmmyHnonedunura denoBeka (BIY) — BozOyaurens CIT/la.



OOpaTtHast ~ TpaHCKpHWIIIHS, peBepTa3a ©W  HMHTErpasa. [TpodunakTruka
pacIpoCTpaHEHUS BUPYCHBIX 3a00JICBaHUM.

JleMoHcTpa UM

IToptpetsi: H. K. Konsnios, /. Y. iBanoBckuit, K. A. Tumupszes.

Tabmumpl 1 cxembl: «Tunbsl muTanus», «Merabonuzm», «MHUTOXOHAPHUI»,
«HepreTudeckuii oOMeH», «Xioporuiact», «Potocunte3», «Ctpoenune JIHK»,
«CtpoeHue n PyHKIIMOHUPOBaHKE TeHa», «CuHTe3 Oenka», «I e HeTHYeCKU KOJI»,
«Bupycei», «bakrepuodarn», «Ctpoenue u xuzHennbi nukin Bupyca CIIN/a,
O0akteprodara», «Permmukarus JJHK».

O6opynoBanue: Monenu-anmaukanuu «Y apoenue JIHK u Ttpanckpumius»,
«buocunres 6enka», «CTpoeHue KiIeTku», mojeib cTtpykrypsl JJHK.

Tema 5. Pa3MHoOKeHNe M1 HHAMBUAYAJIbLHOE PA3BUTHE OPTaHU3MOB.

KiteTrounslii muki, wWIM >KU3HEHHBIM IWKN KieTku. WHTepdasza m MuUTO3.
[Tpomecchl, mpotekaronue B uHTepdasze. Permukanus — peakius MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JlunmonaHbINA u TraIuIONIHBIN XPOMOCOMHBIE HaOOPHI. Xpomatuisl.
[{uTosornyecKkue OCHOBBI Pa3MHOXXEHHUS W  MHIWBUAYaJIbHOTO  Pa3BUTHS
OpTraHW3MOB.

Jlenenue kietku — muto3. Craauum mutoza. Ilporecchl, MpoUCXOAsIIUe Ha
Pa3HBIX CTAAUSIX MUTO3a. bHOJIOTHYECKUI CMBICIT MUTO34.

[TporpamMmmupyemasi THOCIb KJISTKHA — aIlloITO3.

dopMBbI pa3MHOXKEHHSI OPraHMW3MOB. Oecrojioe U mojoBoe. Bujbl 6ecrosnoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, IIOYKOBAaHME OJIHO- U MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHUE. MICKycCTBEHHOE KIIOHMPOBAHHE
OpPTraHU3MOB, €r0 3HAYCHUE JIJIS CEJICKITUU.

[ToroBO€ pasMHOKEHHUE, €T0 OTIWYHUS OT OECIIOJIOTO.

Meito3. Craguu Mmeiio3a. IIporiecchl, nmpoucxoasiiyMe Ha CTaAusxX Meio3a.
[ToBenenne xpomocom B meno3e. Kpoccunrosep. buonormueckuii CMbICT U
3HauCHHE Meio3a.

['ameToreHes — mporecc oO0pa30BaHUS TIOJIOBBIX KIETOK Y J>KHBOTHBIX.
[TooBBIC Kene3bl: CeMEHHUKH M sudHUKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KIIETOK — raMeT (CriepMaTo30uj, SIMIICKICTKAa) — CIEPMAaTOreHE3 M OBOI'CHES3.
OcoOCHHOCTH CTPOEHUS SHUICKICTOK M CcrepMaTo30uaoB. OIUIOI0TBOPEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3BuTHe  (OHTOTreHe3). OMOPHOHAIBHOE pPa3BUTHE
(oMOpuoreHe3). DTambl SMOPUOHATEHOTO Pa3BUTHUS Y MO3BOHOYHBIX YKUBOTHBIX:
npoOieHue, racTpyssinus, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTIMOPHOHAJIBHOTO PAa3BUTHSA. MpsAMOE, HenpsMmoe (IMYMHOYHOE). BrmsHue



Cpeabl Ha Pa3BHTHE OPraHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOACTRBA.

Poct u pazButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTEHHS: CTPOCHHE
CEMEHH, CTAJUN PA3BUTHS.

JleMoHcTpa UM

Tabmuuet 1 cxembl: «®DOpMBl Pa3MHOKEHHS OPTraHu3MOB», «J[BoitHOE
OIUIOJOTBOPEHUE Y NBETKOBBIX pacTeHun», «BereratTuBHOe pa3sMHOXEHHE
pacteHuii», «J/lemenue kineTku Oaktepuii», «CTpoeHHE TMOJIOBBIX KIIETOK»,
«Ctpoenne xpomocoMbl», «Knetounwiii mukin», «Pemmukanus JHK», «Mwutos»,
«Menos», «IIpssmoe n HenpsiMOe pa3BUTHEY», «l'aMeTOreHe3 y MIIEKONMUTAIIUX U
yelioBeKka», «OCHOBHBIC CTaJUM OHTOTCHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOTIPENapaThI «CriepMaTo30Hu/Ibl
MJICKOTUTAIOIIETO», «SNIEeKIeTKa MIIEKONMUTAaIEero», «Kapuokuue3 B KJIETKax
KOpelIKa JyKa», MarHuTHasE MOJeJb-alIuIMKanus «/leneHne KIeTKu», MOJIENb
JIHK, monens meTada3HOM XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKne padoThbl:

Jlabopatopuass padora No 3. «HaOmioneHwe MHTO3a B KIETKaX KOHYHKA
KOpENIKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

Jlabopatopuasi pabora Ne 4. «l3ydeHwe CTpOEHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIpenapaTax».

Tema 6. HacsieACTBEHHOCTh U H3MEHYHBOCTh OPraHN3MOB.

[Ipenmer u 3amaun reneTuku. Victopust pa3BUTHSA T€HETUKU. Posib uTomoruu
U SMOPHOJIOTMM B CTAHOBJICHHHM TEHETHUKH. BKiIaJi pOCCHUUCKUX M 3apyOeKHBIX
YU4E€HBIX B pa3BUTUC TIEHETUKH. MeToapl TeHETUKHA (TMOPHI0I0TrHYCCKHIT,
[IUTOTCHETUYCCKUM, MOJICKYJISIpHO-TeHeTHUECKHii). (OCHOBHBIC TCHETHYECCKUE
noHsTus. ['eHeTndeckas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIe/IOBaHUs MPU3HAKOB, ycTaHOBJeHHbIE I'. MeHenem.
MonorubpuaHoe CKpenBaHue. 3akoH eIuHooOpa3us THOPHAOB TIEPBOTO
nokoJieHusi. IIpaBwio AOMUHMpOBaHUS. 3aKOH pACIICIUICHUS TPU3HAKOB.
I'unoresa yuctoThl ramet. [1ojIHOE U HEMOJHOE TOMUHUPOBAHUE.

JlurnOpuiHOEe  CKpelMBaHWE. 3aKOH  HE3aBUCHMOTO  HAcJeAOBaHUS
MpPU3HAKOB.  [lUTOreHeTHMYecKne  OCHOBBI  JUTHOPHUJIHOTO  CKpEIIUBAHUS.
AHanuzupymolee ckpeimuBanue. Mcnonb30BaHne aHATM3UPYIOIIET0 CKPEIUBaHUS
JUIsl OIIpEeIeNICHHUs] TEHOTUIA 0OCOOMU.

CueruieHHOe  HaciienmoBaHwe mnpu3HakoB. Pabora T. Moprana 1o
CILICTUICHHOMY HacJIeIOBaHWIO TeHOB. HapyIeHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPHUS HACIECACTBEHHOCTHU. [ €HETHYECKUE KAPTHI.



I'enetnka mosia. XpoMOCOMHOE OMpeAeieHHEe MoJjia. AyTOCOMBI U TOJIOBBIE
XpoMocoMmbl. ['oMorameTrHsle W TeTeporamMeTHele oOpraHu3mbl. HacienoBanue
MPU3HAKOB, CIEINICHHBIX C MOJIOM.

HN3MmeHunBoCTh. BUbl N”3MEHYMBOCTH . HEHACJICICTBEHHAS U HACJICICTBCHHAS.
Ponmp  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(HUKAIMOHHONW M3MEHUYMBOCTH. BapuarmoHHBIN psl 1 BapuallMOHHAST KPHBAI.
Hopma peaknuu npusnaka. KonmyecTBEeHHbIE M KAYECTBEHHBIE MPU3HAKH M UX
HopMa peakiuu. CBoWCTBa MOAU(MUKAITMOHHON U3MEHYHUBOCTH.

HacnencrBennast, MM Te€HOTHIHMYECKAasi, M3MEHYHMBOCTH. KomOMHATHBHAS
W3MEHUYMBOCTh. Melio3 ¥ TI0JIOBOM TMpOIECC — OCHOBAa KOMOWHATHBHOMN
M3MEHYUBOCTH. MyTanoHHas U3MEHYNBOCTh. Kitaccudukarus MyTanuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa v mpuurHbI MyTanuidi. MyTareHHnbie (pakTophI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HAcleICTBeHHOM n3menunBoctyu H. 1. BaBuiosa.

BHesaepHas HacneICTBEHHOCTh U K3MEHUYUBOCT.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKU
YeJI0BEKA. N'€HEATOTNUECKHI, OJTM3HEOBbIN, INTONC€HETHUYECKUN, OMOXUMHUYECKHUIA,
MOJICKYJIAPHO-TEHETUYECKH. CoBpeMeHHOE ONpEJICIICHUE reHOTHIIA .
MOJJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
ITI]P-ananmu3a. HacnencTtBenHsle 3a00jieBaHUsS 4YeJIOBEKA. TCHHBIC OOJIE3HU,
00JIE3HH C HACJIECICTBEHHOM MPEApacloOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckne | TeHepaTuBHble MyTanuv. CTBOJOBbIE KiETKU. [IpuUHITUTIBI
3JI0POBOTO 00pa3a >KM3HHU, TUarHOCTUKH, MPODUIAKTUKHA U JICUCHUS TCHETHICCKUX
OoJsie3He. MeauKo-TeHETHYECKOE KOHCYJbTUPOBAHHUE. 3HAYEHHWE MEIAUIIMHCKOU
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TCHETHICCKHUX 3a00JIeBaHUH YeIOBEKA.

JleMoHCcTpaI UM

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOpHAHOE  CKpEIIMBaHUE H  €TOo
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHUS W €ro IUTOreHeTH4ecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOEe  CKpelIUBaHUE»,
«lutonoruueckue OCHOBBI JTUTHOPHUTHOTO CKpEIIMBaHUA», «Meiio3»,
«B3anMOIeCTBUE aJJICNIbHBIX TE€HOB», «['€HeTHYeCKHe KapThl PACTEHHH,
KUBOTHBIX W YeJioBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH HacCJeIOBaHUS,
CUCIUICHHOTO ¢ moJioMm», «KapuoTumbl 4YeloBeKa M JKUBOTHBIX», «Bujibl
n3MeHYuBOCTH», «MoaudukanmonHas HW3MEHUYMBOCTH», «HacnemoBaHue pesyc-
dakTopa», «I'eHeTrKa rpymm KpoBu», «MyTarmoHHAas H3MEHINBOCTD.

O6opynoBaHue: MOJCIH-ANIIIMKAIMH  «MOHOTHOPHITIHOE CKPEIIMBaHHUE,
«Hemomroe momuHupoBaHWe», «JurubpumgHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOII W MuKpompenapar «J[posoduna» (HOopMma, MyTanuu
(bOpMBI KPBUTEEB U OKPACKH Tena), repoapuii «['opox MmoceBHO».

JlaGopaTopHble U NpaKkTHYecKue padoThl:

Jlabopatopuasi pabota Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPHUIIHOTO M
TUTUOPUAHOTO CKPEIIMBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKpOTIpEnapaTax».

JlaGoparopnas pabora Ne 6. «l3yueHne MoaupUKAITMOHHON N3MEHYHBOCTH,
IMOCTPOEHHUE BAPUALMOHHOIO PsiZia U BApUALIMOHHOM KPUBOM».

JlabopatopHast pabota Ne 7. «AHanu3 MyTanuid y Ipo30QuiIbl HA TOTOBBIX
MHUKPOIIpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHEe W aHAJIW3 POJIOCIOBHBIX
YEJI0BEKa».

Tema 7. Cesiekunsi opranusMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuus Kak HaykKa W Ipolecc. 3apOoXIE€HUE CEIICKUUU U JOMECTHUKALUS.
Yuyenne H. W. BaBunoBa o0 T1eHTpax MPOUCXOXKICHUS W MHOTO0Opasus
KyJbTYpPHBIX pacTeHUH. LIeHTpbl MPOUCXOKIEHUS JOMAIIHUX KUBOTHBIX. CoprT,
MOpoJia, TAMM.

CoBpeMeHHBIC METOJIBI CEIEKIIMH. MacCOBBIN M MHIAMBUIYAIBHBIH OTOOPHI B
CEJeKIIMM pPACTEHUH U KUBOTHBIX. OIlLIEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
ckpemmBaHue — WHOpuAMHT. Yucras nuHusA. CKpelMBaHHE YUCTHIX JUHUMH.
['erepo3uc, win rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIUHT.
Otrnanénnas rubpunuzanusa W e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 u
MOJIyYEHUE TOJUIUIOUAO0B. JIOCTHIKEHHSI CENeKIMU PpACTeHUl, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAasi WMH)KEHepHUs. OTalbl
coznanusi pexomOuHantHo JIHK wu Tpancrennsix opranusMoB. Kierounas
nHxeHepus. Kinerounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHnpoBaHHe BBICOKONPOIYKTHBHBIX CEJIbCKOXO3UCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTHYecKHu
MOIU(PUITIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanumu:

[Toptpeter: H. U. BauiioB, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnuuer u cxembl: kapta «lleHTpBI TPOMCXOXKIEHHUS W MHOT000Opa3us
KYJbTYPHBIX pacTeHuii», «Ilopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHuit», «OtnanéHnas ruopuausanus», «Padotel akagemuka M. @. MBanoBa»,
«JTomummonausi», «OOBeKkThl OuoTexHOMOTUM», «KieTouHbIE KYyIbTYphl W
KJIOHUpOBaHue», «KOHCTpyrUpOBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHre: MYJSDKH IJI0JI0B U KOPHETIJIIOIOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuii «CenbCKOX03SIICTBEHHBIE PACTEHUS.



JlaGopaTopHble M NpaKkTH4ecKue padoThl:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SCTBO, JIaDOpaTOpUIO
arpoOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBosrouoHHast OHOJIOTHA.

[Ipennoceyiku BO3HUKHOBEHHSI HSBOJIONMOHHON TEOPHH. DBOJIOIMOHHAS
Teopust u €€ MecTo B OMONOTMU. BiusHue HBONIOIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTUY U APYTUX HAYK.

CBunerenscTBa H3BoMOIMHU. [lameoHTONMOTMYECKHE: TOCIENIOBATEIHHOCTD
MOSIBJICHUSI BUJIOB B IMaJCOHTOJOTUYECKON JICTOMHCH, TEPEXOTHbIE (OPMBI.
buoreorpadudeckue: cxocTBO U paznuure payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE. CXOJICTBA W PA3NIMYUS HMOPUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIC, aHAJIOTHYHbIC,
pYIMMEHTapHBIE OpTaHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMUYECKHE. CXOJICTBO
MEXaHU3MOB HACJTEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX NyTeH y BcexX
OpPraHu3MOB.

OpomonmonHass Teopuss Y. JlapBuna. Ilpenmnocbuiki BO3HUKHOBEHUS
AapBUHU3MA. J[BMKyIIWE CHIIBI SBONIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHWYCHHOCTU PECYpCOB, HEOMpesesi€HHAass W3MEHUYHUBOCTD,
0opn0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus dBoitonnu (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBostornus. [lomymsiius kak eAMHAUIIA BUAA U DBOJIOIHH.

JBroxkyme cuitbl ((hakTOphI) SBOIOIUN BHJOB B MPHUPOAC. MyTallMOHHBIH
mpoiecc M KOMOWHATHMBHAS W3MEHYHMBOCTH. [lOMyNsSIMOHHBIE BONHBI M JIpeud
reHoB. M3omsiusa u Murparusi.

EcrectBeHHbiii oTOOp — HampaBisoomuil (HakTop 3BOMOIUNA. DOpMBI
€CTEeCTBEHHOT0 0TOOpA.

[IprcniocO0IEHHOCTh OPraHM3MOB KaK pe3yibTaT HBOMIONUU. [Ipumepsr
MIPUCIIOCOOJICHUI Y OpraHu3MOB. ApoMop(h 036l U UIHO0ATATITAIIHH.

Bun wu BugooOpazoBanue. Kputepum Buma. OcHOBHBIE  (QOPMBI
BHJ1000pa30BaHusl: TeorpaduuecKkoe, IKOJIOTHIECKOe.

MaxkpoosBomtonsi.  DopMbl  IBONMIONMK:  (PriieTUYECKas, JUBEPreHTHa,
KOHBEPTeHTHas, mapasuienbHas. HeoOpaTuMocTh IBOTIOINH.

[IpoucxoxaeHne OT HecheluaIn3upOBaHHBIX MpenkoB. [Iporpeccupyromas
creruanu3anys. AJanTuBHaAs paararius.

JdeMoHCTpPaIMK:



[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.
Tabnuiel u cxembl: «Pa3BuTHE OpraHUYECKOro MHUpa Ha 3eMyie», «3apObIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Popmbl  OOppOBI  3a
cymiecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTO0Opasne COpTOB PaCTEHUL,
«MHoroo0Opazue opoJa YKUBOTHBIX, «ITomyssun», «MyTarmonHas

U3MEHYUBOCTE», «ApoMopdo3b», «HMmnoamantamum», «OOmas xereHeparusy»,
«/IBmxymume cuibel sBomonun», «Kapra-cxema Mapumpyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnocoOGiIeHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BUI000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUIEKLIHS HACEKOMBIX C Pa3IMYHBIMU THIAMHU OKPACKH,
HA0Op TUIOMOB M CeMsH, Koyuiekius «[Ipumepsl 3alIMTHBIX MPUCTOCOOTICHHUHN Y
KUBOTHBIX», MoJeNb «OCHOBHBIC HAIPABJICHHS 3BOJIONUN», 00BEMHAS MOJIETh
«CTpoeHue TOJTOBHOI'O MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckass kapra wwupa, KojeKuus «DOpMBI COXPAHHOCTH
MCKOMAEeMbIX JKMBOTHBIX W pacTeHHi», wmoxaenb anmumkamus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zutne Hacekomoro», «Pa3Butue
JATYIIKE», MUKporpernapat «/lpozodwmia» (Hopma, Myrtanud (GOPMbI KPBUIBEB H
OKpAaCKH TeJa).

JlabopaTopHble M NpaKkTHYecKne padoThbl:

Jlabopatopuasi pabora Ne 1. «CpaBHeHue BHUAOB O MOP(}OIOTHYECKOMY
KPUTEPUIO».

Jlabopatopnast padora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepa».

Tema 2. Bo3HUKHOBEHNe U Pa3BUTHE KU3HHU HA 3em.Jie.

JloHayuyHblE MPENICTABICHUS O 3apOXKIAEHUU >XU3HU. HayuHble rumnoressl
BO3HMKHOBEHHUSI JKM3HU Ha 3emiie. aOMOTeHe3 W TaHchepMmus. XuMHYecKas
ABONIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIIbHOE TTOATBEPKACHUE XUMUUECKOHN 3BoJIIoIMU. HavalbHbie Tarbl
ouosornueckoi sBosronuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HUX HBOJIIOLMS.
@opMHPOBAHNE OCHOBHBIX IPYMI )KHUBBIX OPraHU3MOB.

PazBurtue xu3Hu Ha 3emuie 1o 3pam U nepuonam. Karapxeil. Apxeickas u
nporepo3oiickas dpbel. Ilameosoiickas 3pa u €€ nepuoabl: KEMOPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYTOJIbHBINA, IEPMCKUH.

Mes3o301cKas 3pa v €€ NEPUOIbl: TPHACOBBIN, FOPCKHUIA, MEIIOBOM.

KaiiHo3olickass 3pa ®W €€ T1epuoAbl: MAJICOIC€HOBBIM, HEOTCHOBBINH,
AHTPONOTEHOBBIM.



XapaKTepUCTUKA KIMMAaTa U T'eOJIOTMYECKUX mpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMN PACTUTENBHOTO M JKUBOTHOTO MHpa. ApomMopho3bl y pacTeHHHl u
KUBOTHBIX. [losiBJIEHUE, pacBET U BEBIMUPAHUE CPYIII KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro MHupa Kak OTpaxeHue -HBoJoIuu. OCHOBHbIE
CUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJOIMS YeI0OBEeKa. AHTPONOJIOTUS KaKk Hayka. Pa3BuTue nmpeacTaBieHUui o
MPOUCXOKJIECHUHU YeJIoBeKa. MeTonbl H3ydyeHus aHTponoreHe3a. CxoiacTtBa u
pa3nyus YeI0BeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

JBwkymme  cunbl  (pakToper)  aHTpomoreHeza.  HacnepctBeHHas
W3MEHUYUBOCTh M  €CTECTBEHHBIM 0TOOp. OOmIeCTBEHHBI 00pa3  KU3HH,
M3TOTOBJIEHUE OPYJIUN TPYAQ, MBIIIJIEHUE, PEYb.

OcHOBHbIE CTaJ M U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMmenbld, YenoBek npsmoxomsuui, YemoBek HeaHIEpPTaNbCKUM, YenoBek
pasymHbIi. Haxoaku HMCKOMaeMbIX OCTATKOB, BPEMs CYIIECCTBOBaHHUSA, 00JACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHS.

Yenoseueckue packl. OcHOBHbIE  OOJbIIME  pachl.  €BPOIEOUHAS
(eBpaswmiickasi),  Herpo-aBcTpajionjgHasi  (IKBaTOpHAJIbHAS),  MOHTOJIOWIHAS
(a3marcko-amepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  MPEACTABHTEICH
YEeJIOBEUYECKUX Pac K YCJIOBHUSIM CyHIECTBOBaHUsA. ENMHCTBO 4YenOBEUYECKUX pac.
Kputuka pacusma.

JleMoHcTpa UM

IToptpetsr: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabauier U cxembl: «BosHukHoBeHme CoiiHEUHOW cHUCTEMBI», «Pa3Burtue
opraHuyeckoro Mupa», «PactutenpHas kierka», <«)KHBOTHas  KIETKa»,
«IIpokapuotnueckas kierka», «CoBpeMEHHas CHUCTEMa OPraHMYECKOro MHUpa»,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHHS YEIOBEKa W YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTMUYECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI0 4elloBeka», «JIpeBHeumue moan», «/IpeBHue nroau», «llepBbie
COBPEMEHHBIE JTI0/IN», «HeT0BEYECKUE paChI».

O6opynoBanue:  mymsoku  «[IpoucxoxaeHnne — denmoBeka»  (OFOCTBHI
aBCTPAJIONUTEKA, MMHUTEKAHTPOIA, HEaHJIepTalblla, KPOMAHBOHIIA), CICIKH WU
U300paKCHUS KAMCHHBIX OpYJHWH TEPBOOBITHOTO 4YelIOBeKa (KaMHH-YOIIIEPHI,
pyOmia, ckpeOiia), TEOXpOHOJOTMYecKass Tabnmuia, Koyuiekuusa «DopMbl
COXPaHHOCTU MCKONAEMBbIX JKUBOTHBIX U PACTCHHII».

JlaGopaTopHble M MPpaAKTHYECKHE PAOOTHI:

[Ipaktuueckas pabora Ne 1. «M3ydeHre MCKOMAEMbIX OCTATKOB PACTCHHUU H
KUBOTHBIX B KOJUICKLIAAX».



DKcKypeusi «DBOJIIONHS OPTaHUISCKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WA KPAeBETICCKUA My3ei).

Tema 3. OpraHu3Mbl U OKpY:Kalolias cpeaa.

DKOJIOTHUS KaK HayKa. 3aJaud U pa3Aeibl SKOJI0TUUA. MeToIbl 3KOJIOTHYECKUX
UCCIEIOBAHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB. BOJIHAS, HA3€MHO-BO3[YIIHAs, TOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue ¢Gaktopel. Knaccudbukamus 5sKomormueckux (PakTOpoOB:
abnotnyeckue, OMOTHYECKHME U aAHTPOIOTECHHbIE. JIEHCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

Abunotnueckne (akTopbl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucniocobnenust  OpraHM3MOB K  JEWCTBHIO  aOMOTHYECKHX  (DaKTOPOB.
buonornuecknue puTMmsl.

buotnueckue (bakTOopHI. Bunsr OMOTHUYECKUX B3aMMOJICICTBU .
KOHKYPEHIUS, XUIIMHNYECTBO, cuMOM03 u ero (opmel. [lapasutusm, xoomneparwus,
MyTyau3M, KOMMEHcan3M (KBapTHPAHCTBO, HAXJICOHMUYECTBO). AMEHCAJH3M,
HeUTpann3M. 3HauyeHHE OMOTHUYECKUX B3aUMOJCHCTBUM ISl CYIIECTBOBAHUSA
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH mnomyssaiuuu. (OCHOBHbIE MOKa3aTenu
MOMYJISIIUU: YHCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka YuCcI€HHOCTH MONYISUUH U €€ PeryIIsiusl.

JleMoHcTpa UM

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmumer 1 cxembl: kapra «I[Ipupomnasie 30HBI 3emun», «Cpenbl 0OMTaHUS
opranu3moB», «®oronepuoauzm», «llonmynamuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH NOMyJIsuu nHQY30puu-Tyhenbku», «[lumessie nemnu».

JlaGopaTopHble M MPpaKTHYeCKHE PAOOTHI:

Jlabopatopnas padota Ne 3. «Mopdosnorudeckne 0cCOOEHHOCTH PacTEHUN W3
Pa3HBIX MECT OOUTAHUSIY.

JlabopatopHas pabota Ne 4. «BrnusHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KoJieyca».

[Tpaktuueckas padora Ne 2. «Iloac4€T TUIOTHOCTH MOMYJISIIUN Pa3HBIX BUIOB
pacTeHUI».

Tema 4. Coo01iecTBa 1 YKOJIOTHYE€CKHE CHCTEMBI.

Coo0miecTBO opraHu3MoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a. BUIOBAas,
NpOCTpaHCTBEHHAsi, Tpoduueckas (mmmieBas). Bunbl-mommHanTbl. CBSI3W B
ouoIreHo3e.

Okonormueckne cuctembl (3kocuctemsbl). [loHaTne 00 »dKocWcTeME U
ouoreoneHoze. DOyHKIHOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJIYLEHTHI,



KOHCYMEHTBI, peIyleHThl. KpyroBopoT BEmIeCTB U MOTOK DHEPTUU B HIKOCUCTEME.
Tpodudeckne (nuIIeBble) YPOBHHM JKOCHCTEMBI. [lWINEBbIE @ENMA ¥ CETH.
OcCHOBHBIE TIOKA3aTETW HKOCHUCTEMBI. OMoMacca, MPOIYKIUSA. DKOJIOTHYECKUE
NUpaMubl: TPOAYKIMU, YHUCICHHOCTH, OnomMacchl. CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTH, CaMOperyJisius, pa3Butie. CyKIeccus.

[IpupoaHbie 2KOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ YKOCHCTEMBI.  ATPOIKOCHCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycTounBocTH HKOcucTeM. CoXpaHEeHHE
OMOJIOTUYECKOTO pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6uocdhepe. I'panuiisl, coctaB u CTPyKTypa
ounocheprr. XKuoe BemectBo u ero Qynkmuu. OcobeHHOCTH Onochepb Kak
r00abHON dKocucTeMbl. [luHaMuueckoe paBHOBECHE W OOpaTHas CBSI3b B
ounocdepe.

KpyroBopoThI BelIecTB U OMOT€OXUMHYECKHE IHUKIIBI 3JIEMEHTOB (yriiepoa,
a301a). 30HATBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Onochepe 3emian. AHTPONOreHHbIE U3MEHEHHsI B Onocdepe.
['mo6anbHbIE SKOIOTHYECKUE TPOOIEMBI.

CocymiecTBoBaHUE IIPUPOABI 51 YEJI0BEUYECTBA. Coxpanenue
O6ropa3zHooOpa3us Kak OCHOBa ycTowunBocTu Omocdepsl. OCHOBA pallOHATIHLHOTO
VOpaBJICHUS TPUPOJHBIMU pecypcamMu M HX UCHoJb3oBaHue. JlocTuxeHus
OHMOJIOTHHU W OXpaHa MPUPOJIBI.

JdeMoHCTpPaIMK:

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

Tabmunel 1 cxemsl: «llumesbie 1enu», «bHOIEHO3: COCTaB M CTPYKTypa»,
«IIpuponmubie coobmecTBa», «llenn nutanus», «IKoJOTHYECKAs MHUPAMHIA,
«buocdepa n yenoBek», «IKOCUCTEMA IMHUPOKOIUCTBEHHOTO Jieca», « DKOCHUCTEMA
XBOMHOro  Jjeca», «bwuoreHno3 BogoéMa», «ArponeHos3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACHUCTBUS HA HOpupoay», «BaxHeWmme HMCTOYHUKHU
3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOa», «[louBa — BaskHeWIasi COCTABIIAIONIAS
ounocheprr», «DakTopsl Aerpaganuu mnous», «llapaukoBsiii 3G dexT», «DakTopsl
paJIMOAaKTHUBHOTO 3arpssHeHusi Owocdeprr», «OOmas crpykrypa Ouochepsi»,
«PacnipocTpanenne ku3Hu B Oumocdepe», «O30HOBBI dKpaH Ouochepsr»,
«Kpyrosopor yriepona B 6uocdepe», «KpyroBopoT azoTa B mpupoJie».

O6opynoBanue: MojaeNb-amInKanug «Tunudaele OUOIEHO3bI», TepOapuii
«PacturenbHbIe COOOIIECTBA», KOUICKIIUA «bHOIIeHO3», «BpeauTenu BaxXHEHITHX
CEJIbCKOXO3SMCTBEHHBIX ~KYJIbTYp», TepOapuu W KOJJICKIIMM PACTCHHH W
’KUBOTHBIX, TPUHAJJICKAIINE K PA3HBIM HKOJOTHYECKHUM TpYIaM OJHOTO BHUA,



Kpacnas xnura Poccuiickoit ®epepanuu, M300paX€HUS OXpPaHAECMBIX BHUJOB
pPacTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOITPAMMBI  I10
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBnuBarTCs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUS OOyYalOIMMMHCS TporpaMM  CpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType NMYHOCTHBIX pe3yJIbTAaTOB OCBOCHHUS mnpeamera «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIIONINE. OCO3HAHWE OOYYaAIOIIMMHUCS POCCHICKOMN
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH
W CaMOONpENENEeHUI0, HaJIudhe MOTHBAIMM K OOydeHHio Ouoyoruw,
L[EJICHANPABIICHHOE pPAa3BUTHE BHYTPEHHHX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEW W HCTOPHUECKHX TPAAUIMN pPa3BUTHS OHOIOTHYECKOTO
3HaHUsS, TOTOBHOCTh U CIOCOOHOCTh O0YYarOMIMXCS PYKOBOJICTBOBAaTHCS B CBOEHU
NEATENIBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, IPUCYIIUMU CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAIWYUE OKOJOTHYECKOTO TPAaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» mocturarorcs B
EANHCTBE Y4YeOHOW ¥ BOCHUTATEIBHOW JEATENHHOCTHU B COOTBETCTBUU C
TPaJIULIMOHHBIMHA POCCUMCKUMU COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TMpOIIECCAM CaMOIIO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, PpAa3BUTUS BHYTPEHHEH TMO3UMLMM JIMYHOCTH, NATPUOTU3MA,
YBAXXEHUS K 3aKOHY M IPABOMOPSIAKY, YEJIOBEKY TPY/Ja U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUSA, OEpPEKHOTO OTHOIICHHWS] K KYyJIbTYpHOMY HACIEIUI0 |
TPpAAUIHASIM MHOTOHAIIMOHAIBHOrO Hapoja Poccuiickont denepaunuu, Tpupoae U
OKpYyXKaroUIen cpelie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yudeOHOoro mpenmera «buomorus»
JIOJKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEH TO3WIMENH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIINUX
TPAAULMOHHBIM LIEHHOCTSIM POCCHUKCKOTO OOIIECTBa, PacUIMPEHUE >KU3HEHHOIO
ONBITA W OIBITA JEATEIBHOCTH B INPOLIECCE PEaIu3alld OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKOHN MO3UIIUH 00YUYaOIIETOCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA,



OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHUE
3aKOHa U MPaBOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTA MPU CO3JIaHUU
y4eOHBIX IPOCKTOB, PEIICHWN Y4YEOHBIX M IMO3HABATEIBbHBIX 3aJ1a4, BBITOJTHCHUH
OMOJIOTMYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTh ~ OTPEETATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HH B OOBSCHSATH €€;

YMEHHE YUYWUTHIBATh B CBOMX JCHCTBHIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCXKICHUSIMH, KYIbTYPHBIMH IICHHOCTSMHU U
COIIMAJILHBIM TOJIOKEHHEM,

FOTOBHOCTh K COTPYJIHMYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHCHUS
y4eOHBIX, TIIO3HABATEIBPHBIX M HCCICIOBATCILCKUX 3aJlad, YBaXHUTEIHLHOTO
OTHOIIEHWS K MHEHHIO OIIMOHEHTOB IPU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHNS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU JIEATEIBLHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMHPOBAHHOCTH POCCHUMCKOU IpaXX1aHCKOMN WUJIEHTUYHOCTH,
MaTpUOTHU3Ma, YBAXEHHUS K CBOEMY HApOJY, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunol, ropmoctu 3a cBOMl Kpau, CBOlO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHUE K MPUPOJHOMY HACJIEIUIO U TaMSITHUKAM MPUPOJIbI,
TOCTHKEHUSIM Poccuu B HayKke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJIICHUE U
pa3BuTHE OWOJOTHMH, TIOHMMAaHWs 3HAYCHUS OHWOJIOTMHM B IIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXEHHMIO W 3amure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMWS .

OCO3HAaHME JYXOBHBIX IEHHOCTEW POCCHUMCKOr0 HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STHYECKOTO TTOBEICHHUS,

CIIOCOOHOCTh OIICGHMBATh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHHWE JTUYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEW CEMEHHOW JKWU3HU B COOTBETCTBUU C
TpaaulusiMu Hapoa0B Poccuu;

4) 3¢TETHY€CKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOILIECHUE K MHUPY, BKJIIOYas ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIMOHATHHOTO BO3JICHCTBUS KUBOW IPUPOJIBI U €€ IIECHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH,

5) ¢pusnyeckoro BocnuTaHUsA, (GOPMHPOBAHHUA KYJIbTYPbI 310POBbSI W
IMOUMOHAJIBHOIO 0JIAr OOy Y Hsl:

MOHMMAaHUE W peanu3alus 370pOBOTO H Oe3omacHOro oOpa3a >KH3HU
(3mopoBoe  TUTaHUE, COOJIOJIGHWE TUTMEHWYECKUX TPaBUI U HOPM,
cOamaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peEryisapHas Quznyeckas
aKTUBHOCTB), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TMPAaBWJI HWHIUBHAYAIHHOTO ¢  KOJJIEKTHMBHOTO
0€30macHOro MOBE/ICHUS B CUTYAIUSAX, YIPOXKAIOMINX 37J0POBBIO M JKU3HU JIIOJICH;

OCO3HAHUE TMOCJICJCTBAN W HEMPHUATUS BPEIHBIX NMPHUBBIYCK (YrmoTpeOiieHus
QJIKOTOJISI, HAPKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIMTAHMA:

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0ITI00HE;

TOTOBHOCTb K AaKTHUBHOHM JESITEIbHOCTH TEXHOJIOTHMUECKOM W COIMaAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIONTHSTH TAKYIO JIEATEIbHOCTD,

WHTEPEC K pasNuyHbiM cepaM MpoPecCHOHAIBHON AESITEIHbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBI BBHIOOp Oyaymielr mnpodeccun ©  Pealrn30BBIBATH
COOCTBEHHBIE )KH3HEHHBIC TIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHMIO M CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEW )KU3HHU;

7) 3K0JOTHYECKOT0 BOCIIUTAHMS .

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K TPHUPOJIE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHWE YPOBHA HKOJOTHYECKON KyJIbTYyphl: MTPHOOPETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNIKOB M OIEHKM WX BO3MOXHBIX TOCIEIACTBUNA IS
OKPY’KaIOIIEH CPEbI;

OCO3HAHHE TJI00ATHHOTO XapakTepa JKOJOTUYECKHX MPoOIeM W IMyTed HuX
pEIICHNS,

CIIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpPETaeMble TPH H3YyYEHUH OHOJIOTHHU
3HaHMSI M YMEHHS TIPU PEIICHWH TMpoOJieM, CBS3aHHBIX C PAIMOHATbHBIM
MIPHUPOJIOTIONB30BaHUEM  (COONIOJICHNEe  TIpaBWJ  TIOBEJCHUS B TPHPOJIE,
HAMpaBJICHHBIX Ha COXpAaHEHHE pPAaBHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
9KOCUCTEM, Orochephl);



AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEH  OKpYKaroleu
MPUPOAHON Ccpejie, YMEHHE MPOTHO3MPOBATH HEOJIATONMPHUSTHBIE JKOJIOTHUUYECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPENOTBPAIIATh UX;

HAJIMYHUE PA3BUTOTO DKOJIOTHUECKOTO MBIIICHHS], SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa TS TENbHOCTH HKOJOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YY9aCTHUIO B IPAKTUYECKOMN NEATETLHOCTH YKOJIOTHIECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS |

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHNUE SI3BIKOBOW M YHUTATEIBCKOM KYJIBTYphl KakK CpEICTBa
B3aMMOJICUCTBHS MEXTYy JIFOJAbMU U TIO3HAHUS MUPA,

nMoHUMaHue crenudukd OWONOTHM Kak HayKd, OCO3HaHus €€ poju B
(GbOopMHpOBAaHUY PANMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlIeHusT 00 OKpPYXaloleM MHUpe KaK O €JUHCTBE MPHUPOJIbI, YEIOBEKa U
oOmIecTBa, B TMO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUS IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJOTHUU IS COBPEMEHHOW IMBHIN3AINU:
oOecriedyeHus: HOBOTO YPOBHS pPAa3BUTHSA MEIUIIMHBI, CO3JaHHE TMEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pemaTh PEeCcypcHble  MPOOIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTEeH BBHIXOJIA M3 TI00ATBHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieyeHus  mepexojla K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TIPUPOJHBIX PECYpcoB W (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHWA B MEIAX
MOBBIIICHUA OOIIeH KyJbTYphl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBLHOW TPaMOTHOCTH OOydYaroImmXcs, HOpMHUPYEMOit
MIPU U3y4EeHUU OUOJIOTUH;

MOHMMAaHUE CYIIHOCTA METOJIOB MO3HAHMS, MCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IIOJydyaeMble 3HAHUS [UJIs aHaluu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOIIETO MHUpPA W MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JieJaTh OOOCHOBAHHBIE 3aKIIIOUCHHMs] HAa OCHOBE HAy4dHbIX (AaKTOB U
MMEIOIIUXCS JaHHBIX C IEJIbIO TIOYUYEeHHSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIOIh30BaTh OMOJOTMYECKHWE 3HAHUSA IS
pelieHus MpooOJieM B peajbHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOW JIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M HCCIIE0BATENBCKYIO AESTEIHHOCTh HHINBHUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO M
caMm000pa3oBaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHMOIOTHU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHS y4eOHOro mnpeaMera «buomorus»
BKJIFOYAIOT: 3HA4YMMble 171  (OPMHUPOBAHUS MHUPOBO33PEHHUS O00Yy4aIOIIUXCS
MEXKIUCIUTUTHHAPHBIE (MEXKIIpeIMETHbIC) OONMCHAYYHbIC TIOHSATHS, OTPaKaArOIINe
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeNUu(PUKYy METOJ0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, YHEPIHsl, SIBICHHE, MPOIECC,
cUCTeMa, Hay4yHBIM (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIICJIOBaHWE,  HAOJIOJICHWE, HW3MEpPeHHe,  OKCICPUMEHT ©  JIPYTUX),
YHHUBEpCaJIbHbIE ydeOHBbIC JeiicTBUS (IIO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,

pETYJIATUBHEIE), o0ecreynBaroIIne dbopmupoBanue G yHKIIMOHATBHOM
IPaMOTHOCTH ¥ COIIMAIBHOM KOMIETEHIIMM O0O0YyYaromuxcsi, CIMOCOOHOCTh
o0y4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUINHAPHBIE,

MHUPOBO33PCHUYCCKHE 3HAHWS W  YHUBEPCAIbHBIC Y4eOHBIC JICHCTBHS B
MMO3HABATEJIILHOW M COLIMAJIBHOM MPAKTUKE.

MeranpeaMeTHbple pe3yJbTaThl OCBOSHHS IPOTPpaMMBbl CpEIHEro oOIIero
o0pa3zoBaHUs JTOHKHBI OTPAXKaTh:

OBaanenue YHUBEPCAJIbLHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JelCTBUSIMMU.

1) 6a30BbIe JJOTHYECKHE TeHCTBHS

CaMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJlM3UPOBaTh  IpoOJIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE,

HCTIOJIb30BaTh IPU OCBOCHHMM 3HAHUM MPUEMBI JIOTUUYECKOTO MBIILUICHUS
(aHanu3a, CHHTE3a, CpaBHEHHMS, KiaacCU(pUKAIMH, 0000IIECHHS), pACKPBIBATH CMBICIT
OMOJIOTHYCCKUX MOHATHH (BBIICIATh MX XapaKTCPHBIC NMPU3HAKH, YCTAHABIIMBAThH
CBSI3H C JIPYTHMH MTOHATHSAMH);

OmNpeAeisaTh LENH JeSITEIbHOCTH, 3ajJaBas IMapamMeTpbl U KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ICATEIBHOCTH C ITOCTABICHHBIMU 1IETISIMHU;

WCIIOJIb30BaTh OMOJIOTMYCCKHUE MOHITHUS JUIsl OOBSICHEHUS (PAKTOB M SIBJICHUU
KUBOUW MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B paccMaTpPUBAEMbIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICIILHBIC CpencTBa JUTS MpeICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TakK€  MPOTHUBOPEUYMH  Pa3HOTO  pOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI ¢ y4€TOM aHalu3a MMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB,;

BHOCHUTH KOPPEKTHBHI B IEATEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJI5IM, OIICHUBATh PUCKH MOCIIEACTBUHN IS TEIBHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJNHATH paboTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbI€e HCCJIET0BATENbCKHE AeiiCTBHS:

BJIAJICTh HABBIKAMU Y4EOHO-HUCCIEA0BATEIbCKON M TPOCKTHON JIeATeTbHOCTH,
HAaBBIKAMH  pa3pelieHus MmpoOiieM, CIMOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSATEITLHOMY MTOUCKY METO/IOB PEIICHUS TPAKTUIECKUX 3a7a4, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIb30BaTh PAa3MUYHBbIC BUJIBI JESITEIBHOCTH IO TOJTYyYEHHUIO HOBOTO
3HAHMSI, €T0 HWHTEPHpEeTalny, NPeoOpa3OoBaHUI0 W TMPUMEHEHHIO B Yy4eOHBIX
CUTYallUAX, B TOM YUCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

(dbopMHUpOBATH HAYYHBINA TUI MBIIUICHHS, BIaJCTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSIMU U METO/IAMH,

CTaBUTh # (GOPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
TS TETHbHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3MpOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIlIeHus, HaXOIUTh apryMEHTHI IJIsl J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUHU PEIIICHUS;

aHANMM3UPOBATh TIONYYEHHBIE B XOJ€ pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OIICHHBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IEJICHANPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B TPO(PECCHOHATIBHYIO CPEAY;

YMETh TEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO M TPAKTHYECKYIO0 00JIacTu
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE HJEH, MpejiaraTb OPUTHHAIBHBIE MOJIXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33J1a4UH, JOMYCKAIONINE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6oTta ¢ uHpopmManmeii:

OPUCHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(popMammu (TekcTe ydeOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHON JUTepaTrype, OHOJOTUYECKUX CIOBapsIX U
CIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEpHeTEe), aHAIM3HPOBATH



uH(OPMAITNIO Pa3IMYHBIX BUOB U (HOPM MPEACTABICHUS, KPUTUUECKHA OIICHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEYHBOCTH;

(dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITh PA3THYHbIE METOJbI MPHU TOUCKE H
otOope Omonornyeckor MHGOPMAIMH, HEOOXOAUMOU ISl BBIIOJHEHHS YUEeOHBIX
3anay,

MpUOOPETaTh OMBIT HCHOIB30BAHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPYy aKTHBHOTO MCIIOJIH30BAHUS PA3TUUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATETTLHO  BHIOMpATh  ONTHMAIBbHYIO  (QOpMy  TIpElICTaBIICHUS
ounonornueckoil nHPopMarmu (CXeMbl, rpadUKH, JHArPaMMBbl, TaOIHIIBI, PUCYHKH
H Jipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KadyeCTBE CpeAcTBa Npu pabdoTe C
Ononornyeckoi uHPOpMAIIMEN: TPUMEHATh XUMHYECKHe, (Qu3nyeckue U
MaTeMaTU4YecKue 3HaKW W CUMBOJBI, (HOpMyibl, abOpeBHaTypy, HOMEHKIATYDPY,
UCIIOJIb30BaTh W MpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEJICTBA
HaTJIATHOCTH,

BIIAJCTh  HABBIKAMH  pPACTO3HABaHUS W 3alUTHl  WH(Opmaiuwy,
nH(OPMAITMOHHON O€30TTaCHOCTH JIMYHOCTH.

OBinajseHue yHMBePCAJIbHBIMM KOMMYHUKATHBHBIMHU 1€HCTBUAMM

1) ob1eHue:

OCYIIECTBIISTH KOMMYHHUKAIIUH BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JINAJIOTe WJIU JUCKYCCHH TI0 CYHIECTBY OOCYyXIaeMoW TeMbl (YMECHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/lay, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3WIMN APYTHX yYaCTHUKOB
JUayiora Wik JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpeIcTBa OOIIEHUs, TOHUMATh 3HAYCHHE
COIIMANIbHBIX 3HAKOB, MPENOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMATYATh KOH(PJIUKTHI U BECTH ITEPETOBOPHI;

BIIAJCTh PA3NTMYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHUSA, TOHUMATH
HaAMEPEHUS IPYTUX JIOJIeH, MPOSBISATh YBAKUTEIHHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU hopme hOopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1esITeJIbHOCTb!

MOHUMAaTh M HCIIONH30BATh MPEUMYINECTBA KOMAHIHONW M WHAUBHUIYATbHOM
paboTHI MPU peleHnH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJICHCTBHUSA MPHU PEIICHUU yueOHOM 3a1a4H;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C ydéToM OOIuxX
WHTEPECOB U BO3MOKHOCTEH Ka)XI0ro YjeHa KOJUIEKTHBA,



MPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JECUCTBUS IO €€ JOCTHMIKEHHUIO: COCTABIATH IUJIaH JEHUCTBUH,
pacnpenensiTh poiu ¢ Y4ETOM MHEHHUN Y4YaCTHUKOB, OOCYXIAaTh pPE3YIbTaThl
COBMECTHOM PabOTHI;

OLICHUBATh Kay€CTBO CBOEr0 BKJIaJa MU KaXJOr0 yYaCTHUKA KOMAaH]Ibl B
001t pe3ynabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTtb HOBBIE IIPOEKThI, OLEHHMBAaTh HUJEU C TMO3ULUHUUA HOBHU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBJISITh MO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3IUYHBIX
CUTYaIUAX, POSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH 1€ HCTBUSIMU

1) camoopranu3anmus:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIS BBIABICHUA TPOOJIIEM U UX
pEIICHHS B )KU3HEHHBIX U YI€OHBIX CUTYAIUSX;

BBHIOMpAaTh HAa OCHOBE OHMOJOTUYECKHX 3HAHWUW II€JIEBHIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JECHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K UBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JJOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH [MO3HABATENIbHYIO JEATEIIbHOCTh, BBISBISATH
mpoOIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTEIbHOMN
NESATENbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETILHO COCTABJIATh IUTAH PEIICHHUS TPoOJeMbl ¢  Y4ETOM
UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEMOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYyalUsM;

pacHIMpATh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNiaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelleHHE;

OIICHUBATh MPUOOPETEHHBIHN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYAUIINH B
pa3HbIX O00JIaCTAX 3HAHWW, TOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABaTEIbHOW  pediieKCMH KakK  OCO3HAaHMS
COBEpIIAEMbIX JIEMCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHM, MCTOIB30BaTh MPUEMBI PEQIIEKCUU IS OIEHKH CUTYallMH, BbIOOpa
BEPHOI'O PEUICHUS;

YMETh OLICHUBATh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHUIO;



[IPUHUMATh MOTUBBI M AapPryMEHTHl APYTUX MPU AaHaJu3€ pPe3yJbTaTOB
NEATEINBbHOCTH;

3) mpuHsTHE Ce0s U APYTUX:

MpPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

[IPUHUMATh MOTUBBI M apryMEHTBl APYTUX MPHU AaHajJu3€ pPe3yJbTaTOB
NEATEBbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIMIHOKH,

pa3BUBaATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[Ipenmetnbie pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CieU(pUIECKUE sl yueOHOTro nmpeamera «bromorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEWCTBHI 1O OCBOCHHIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUIO 3HAHWM, BUIBI IEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUSA U
MPUMEHEHUIO 3HAHWUW B PA3MYHBIX yYEOHBIX CHUTyaIUsAX, & TaKKE€ B PEaTbHBIX
’KU3HEHHBIX CHUTYallusX, CBSI3aHHBIX C Ouosorueil. B mporpamme mnpemmMerHbie
PE3yNbTATHI PEICTABICHBI TIO TOJIaM 00yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUSA ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUNA O MECTE W POJIH OMOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHMCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKa IS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COJIEp)KaHHE OHOJIOTMYECKUX TEPMHUHOB U TIOHSITHIL:
KW3Hb, KJICTKAa, OpraHu3M, Merabonm3M (OOMEH BEIIeCTB M IPEBpaIlCHUC
DHEPIHH), TOMeocTa3 (CaMOperyJIsIns), YPOBHEBas OpPraHU3aIlns KUBBIX CHCTEM,
CaMOBOCTIPOU3Be/IeHUE (PENPOAYKIIHS), HACICICTBEHHOCTh, N3MEHYHUBOCTh, POCT U
pa3BHUTHE;

YMEHHE W3JlaraTh OWOJIOTWYECKHE TeopuH (KJIETOYHAsl, XPOMOCOMHa,
MyTallMOHHAs, IICHTpaJlbHAs JOTMa MOJICKYJSipHOH Owonoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBwiosa) u yuenust (0 meHTpax MHOTOOOpas3usi U
MIPOUCXOXKICHUS KyJIbTYpHBIX pactenmii H. V. BaBuiioBa), onpenensath rpaHUIIbI
WX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIIQJIETh METOJJaMU HAYYHOTO MO3HAHMS B OMOJIOTHHU: HAOIIOICHUE U
OMMCAHMUE KUBBIX CHUCTEM, NPOIECCOB M SIBICHHUM, OpraHW3alis W IMPOBEICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABI)KCHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HWCCIEAyeMbIMA BEIWYMHAMHU, OOBSCHEHUE MOIYYCHHBIX



PE3yNIbTATOB, MCIOJB30BAHHBIX HAYYHBIX MOHSTHH, TEOpUW M 3aKOHOB, YMEHHUE
JieNIaTh BHIBOJIBI HA OCHOBAHUH TIOJTYYECHHBIX PE3yIbTaTOB,;

YMEHHE BBIJCISTH CYIIECTBEHHBIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB W TMPEBpAICHUSI YHEPTUU B KJETKE, (DOTOCHHTE3A,
MJIACTHYECKOTO0 W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OTUTOZIOTBOPEHMSI, PA3MHOXKEHHS, WHIAMBUIYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOrEHE3);

YMEHHE MPUMEHSATH MOJyYEHHbIC 3HAHHS ISl OOBSICHEHHS] OMOJIOTUYECKHUX
MPOLIECCOB U SIBJICHUU, JUISl NMPUHATHS NPAKTUYECKUX PELUICHUH B IOBCEIHEBHOU
KU3HA C TeNbl0 oOecriedeHruss O€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBBS
OKPYXKAIOIIUX JIFOCH, COOMI0OIEHNsI HOPM TPaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOAHON cpene, MOHUMaHWE HEOOXOIMMOCTH MCIOJIb30BaHUS JTOCTHKCHUMN
COBPEMEHHOM owonmorun  ® OMOTEXHONIOTHI  JJIT  PAIMOHAIBLHOTO
MPUPOAOTIOTH30BAHNS;

YyMEHHE peniaTh dSJEMEHTAapHble TEHETHYECKHWe 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpEHIMBaHUE, CIECTUIEHHOE HACleOBAaHUE, COCTaBISATh CXEMBbI
MOHOTHOPUTHOTO CKPEIIMBAHMS IS TPEICKa3aHus HaclIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB,;

YMEHHUE BBIMONHATH JTA0OPATOPHBIE M TpPaKTUYECKHe padOThl, COOIIOIATH
npaBuiIa mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYAOBAHHEM,

YyMEHHE KPHUTHYECKH OIICHMBATh M HWHTEPIPETHPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKaHWs, BKIIOYAIOIIYI0 TICEBIOHAYYHBIE 3HAHHS U3
pa3IMYHBIX UCTOYHUKOB (CpecTBa MacCOBOW WH(GOPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), ATUYCCKHE aCIEKThl COBPEMCHHBIX HCCIICIOBAaHUH B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaTb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1ass OMoNOruuecKy0 UHPOpPMaIUI0O U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATHIHBIN anmapaTt OMOIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUSA ydueOHOro mpeamera «buomorus» ¢ 11
KJ1acce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIH OWMOJIOTHH B CHCTEME HayYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHUMCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH YEJIOBEKa I PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBATh COJIEp)KaHHE OHOJIOTMYECKUX TEPMHUHOB U TIOHSTHIA:
BUJI, TIONYJISALMS, TeHOMOH I, 3BOJIOIMS, JABIKYIINE CHIbl ((haKTOpHI) IBOJIOINH,
MIPUCIIOCOOJICHHOCTh OPTraHU3MOB, BHJ000pa30BaHUE, SKOJIOTHYECKHE (DAKTOPHI,



HDKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYLEHThl, I[eNU MUTAHUu,
HKOJIOTHYECKas Mupamuaa, Ouoreorenos, ouocdepa;

YMEHHE W3JIaraTh OWOJIOTHYECKHE TeopuH (PBONIOIMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKas TEOpUsS OBOJIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxonctea K. M. bapa, yepenoBaHus TJIaBHBIX HalpaBICHUN U
nytei sBomoruun A. H. CeseproBa, yuenus o ouochepe B. U. Bepnanckoro),
OTIPEIENISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

YMEHHE BIIaJIETh METOJJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUH: HAOIIOJCHHUE U
OTHMCAHHWE XUBBIX CHUCTEM, TPOIECCOB M SIBICHHUM, OpraHu3amus W IMPOBEICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBABM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJIy WCCIEAyeMbIMA BEIWYMHAMHU, OOBSCHEHHUE TMOIYYCHHBIX
pE3yNIbTaTOB, MCIOJBb30BAaHHBIX HAYYHBIX TMOHSTHH, TEOpUNA M 3aKOHOB, YMEHHUE
JieNiaTh BHIBOJIbI HA OCHOBAHUH TOJTYYEHHBIX PE3yIbTaTOB,;

YMEHHE BBIICTATh CYIIECTBEHHBbIC MPHU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALNHA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOTEOIIEHO30B U JIKOCUCTEM, OCOOCHHOCTH TMPOIIECCOB. HACIEACTBEHHOM
W3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBHS HKOJIOTHYECKUX (PAKTOpPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M TMOTOKA JHEPTUM B HKOCHUCTEMAX, AHTPOINOTEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOpOTa BEIIECTB M OHOTC€OXUMUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJyYEHHbIE 3HAHHS ISl OOBSICHEHHS] OMOJIOTUYECKHUX
MPOLIECCOB U SIBJICHUH, JJIs MPUHATHS NPAKTHYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HA C TEeNbl0 obecrieueHruss O€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBBS
OKPYXKAIOIIUX JIFOACH, COOMI0IEHNSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
OPUPOAHON Cpele, MOHUMaHWE HEOOXOIMMOCTH HCIOJIb30BaHUS JTOCTHKCHUN
COBPEMEHHOW OMOJIOTUH TSI PallMOHAIBHOTO TIPUPOIONIOIE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/1ayl, COCTABISATH CXEMBbI
TIEpPEeHOCA BEIISCTB M SHEPTUU B IKOCHCTEMaX ([IEMH MTUTAHHUS);

YMEHHE BBIMONHATH JTA0OPATOPHBIE M TPAKTUYECKHUE PaldOThI, COOIIOATH
npaBuiIa mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYAOBAHHEM,

YyMEHHE KPUTHYECKH OIICHUBATh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEpKaHWsA, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHS U3
pa3IMYHBIX UCTOYHUKOB (CpeIcTBa MacCOBOW WH(MOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpWBaTh  TJIOOAJIBHBIE  DKOJIOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO037]aBaThb COOCTBEHHbBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ass OMOIOrHYecKyr0 HHPOPMAIIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCIIO0JIh30BaTh OHATUHWHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHUe pa3/ie/ioB H TEM uudpoBbie
Ne n/n P Kontpoubnbie | IIpakTuueckue (uupp )
NporpaMMbI Bcero o0pa3oBaTe/ibHbIe
padoTsl padoTsl
pecypcest
bubmmorexa [JOK
. Buonorus kax nayxa 2 05 https://m.edso0.ru/7f41¢292
2 JKuBBIE CHCTEMBI M HX OPraHu Ly 1 bubimorexa [IOK
¢ euetre OpramHsatn https://m.edsoo.ru/7f41¢c292
bubmmoreka [JOK
3 X i 8 1 1
HMHYECKUN COCTaB U CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
Bubmmorexa [JOK
4 JKusHenesTeIbHOCTh KIIETKH 6 1 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHne 1 MHANBHyanbHOE pa3BUTHE 5 1 bubmoreka [JOK
OpraHu3MoB https://m.edso0.ru/7f41c292
6 HaciencrBeHHOCTh M N3MEHYHUBOCTD 8 15 bubmuoreka [JOK
OpraHu3MOB ) https://m.edsoo.ru/7f41c292
7 Cenexuust opraHn3MoB. OCHOBBI 3 1 Bubmorexa LIOK
OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
P 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4




11 KJIACC

KoanuectBo yacoB JJIeKTPOHHBIE
HaunmenoBaHue pa3aesioB 1 TeM nuppoBbIe
Ne n/n P Konrtpoabnbie | IlpakTnyeckue (uupp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
paboThl padoThI
pecypcsl
bubmmrorexa [JOK
1 9 1 1
IBOMOLHORHA GHONOTHS https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmunorexa [JOK
3 Opranu3Mbl 1 OKpyXaiowas cpesa S ! ! https://m.edsoo.ru/7f41cc74
bubmmoreka [JOK
4 1
Coo0uiecTBa 1 9KOJIOTHYECKUE CHCTEMbI 9 https://m.eds00.ru/7f41ccT4
Bubmuorexa [JOK
S Pescparioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 25







INOYPOYHOE IIVIAHUPOBAHMUE

10 KUIIACC
KoauyecTBo yacos DJIeKTPOHHBbIE
Ne Jara un¢posbie
Tema ypoka Konrtpoabubie | IlpakTuuyeckune
n/n Bcero H3y4yeHHusi | oOpa3oBaTejbHbIe
padoThI paboThl
pecypcsl
Bubnmuoreka [JOK
1 Buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTonbl NO3HAHUS KUBOI TPUPOJIBL.
IIpakTuueckas padora Ne 1
2 «cnionp3oBaHue pa3mUuHbIX 1 0.5 Bubmorexa ITOK
P ' https://m.eds00.ru/863e6122
METOZOB IIPU U3y4EHUU
OHMOJIOTHYECKUX 0OBEKTOB»
3 Buonornueckue cucreMsl, mpoueccsl 1 Bubnmnoreka LIOK
U MX U3y4eHUE https://m.eds00.ru/863e6564
Xumudeckuii coctaB KieTku. Boga u Bubnmnorexa [IOK
4 1 1
MHUHEPAIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmmorexa [JOK
S bexa. Coctas w crpoere Oerkon 1 https://m.edso0.ru/863e6b72
depMeHTb — OUOJIOrnYecKue
karanuzaropsl. JlaboparopHas
6 pabora Ne 1 «M3yuenune 1 05 Bubnmnorexka LIOK
KaTaJIMTHYEeCKOH aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(epMeHTOB (Ha MpUMepe aMuIIashl
WIIM KaTanasbl)»
7 Vrieoapl JIMnuas 1 bubmorexa IIOK

https://m.eds00.ru/863e6870




bubmuoreka [JOK

8 Hykniensossie kuenotsl. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus u metop! M3ydeHus bubmuorexa HOK
knetku. Knerounas Teopust https://m.edso0.ru/863e6e88
10 Kirerka xak niesocTHas >KuBas
cucrema
CrpoeHue 9yKapuOTHYECKOH KIIETKH.
Jlaboparopuas pabora Ne 2
«3y4eHne cTpoeHus KIETOK Bubnmnorexa LIOK
11 pacTeHHH, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MHUKpOIIpEiapaTax u ux
OTIHCaHUE»
bubmmoreka [JOK
12 OOMeH BeIIecTB WK MeTaboJIn3M https://m.eds00.ru/863766¢
bubmuoreka [JOK
13 Porocnntes. Xemocunres https://m.edsoo.ru/863e7c98
. Bbubnmnorexa [IOK
14 Oueprermeckiii obuen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTku. Jlenenue
KIeTkd. Muro3. JlabopatopHast
15 pabora Ne 3 «Ha6moupeHnep MUTO3a B 0.5 BuGmzorexa [HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKPOTIPEIapaTax»
16 BuocunTes Oenka. Peakius Bubnmnorexa LIOK
MaTpPUYHOTO CHHTE3a https://m.edso00.ru/863e796e
Bubnuotexa [JOK
17 Tpancnauus — O6uocunres Genka https://m. edsoo.ru/863e796e
18 Hexnerounbie (pOpMBI )KU3HH — Bubnmnorexa [IOK




BHPYCHI

https://m.eds00.ru/863e7540

bubnuotexa [JOK

19 DopMBbI pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. Bubnmnorexa LIOK
20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBaHue M Pa3BUTHE ITOJOBBIX
ki1eToK. OmIogoTBOpeHHE.
Jlaboparopuas pabora Ne 4 Bubnmorexa LIOK
21 0.5
«M3y4eHne CTpOeHHS TIOIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOIIpernaparax»
29 MNumBuayansHOE pa3BUTHE bubmmorexa LIOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'enernka — Hayka o Bbubnmorexa LIOK
HACJIEICTBEHHOCTH U N3MEHYNBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIETOBAHHS
24 i HSHaKO]f Monoru6 Hﬂ HOE bubmaorexa [IOK
P ' e https://m.edso0.ru/863e8878
CKpeIIUBaHue
HUruOpUIHOE CKpELIMBaHUE. 3aKOH
25 flle3a31/1121/1i[/10r0 Hapan: OBaHHMs brbmaorexa [IOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CreruieHHOE Haclle[OBaHUE
npusHakoB. JlaboparopHas pabora
Ne 5 «M3yueHne pe3ynbTaToB Bbubnmorexa LIOK
26 0.5
MOHOTHOPHIHOTO U JUTUOPUIHOTO https://m.edso00.ru/863e8c60
CKpEIIMBaHUs Y IPpO30(UIIbI HA
TOTOBBIX MHKPOTIPEapaTax»
27 T'eneruka nona. HacnenoBanue bubmmoreka [JOK




TMPU3HAKOB, CUCIJIEHHBIX C ITOJIOM

https://m.eds00.ru/863e8c60

HM3menuuBocth. HeHacnencTrBeHHas
U3MeHUNBOCTb. JIabopaTopHas

pabota Ne 6. M3zyuenue bubmotexa [IOK
28 . 1 0.5
MO (DUKAMOHHOW H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHALIMOHHOTO psifa K
BapHAaIIOHHOH KPUBO»
HacnencrBeHHast ©3MEHYHUBOCTb.
JlaGoparopHas padorta Ne 7. bubmuorexa [JOK
29 N 1 0.5
«AHaM3 MyTauuii y 1po30QuIisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MHKPOIIpEnapaTax»
bubnuoreka [JOK
30 Tenerika wesosexa ! https://m.eds00.ru/863e8d78
Pesepsuplii ypok. O6001IEeHHE 110
31 Tteme «HaciencTBeHHOCTh 1 1
W3MEHYUBOCTh OPraHU3MOBY
bubmmoreka [JOK
82 Ceneicuisl Kkax Hayka # npouece 1 https://m.edso00.ru/863e9214
33 MeTobl U JOCTHKESHUS CETEKIIUN 1 Bubnmuorexa [JOK
pacTeHuil ¥ KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHonorus kak orpacib 1 bubmotexa [IOK
TIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

IMPOI'PAMME




11 KJIACC

KoaunyecTBo yacos DJIeKTPOHHBbIE
Ne Jara un¢poskie
n/n Tewa ypoka Bcero Konrpoavurre | Ipaxtuieckue u3yyeHusi | oOpa3oBaTejbHbIe
padoTbI paboThl
pecypcsl
1 DBOJIOLHS U METO/IbI €€ U3yUeHHS 1 bubmorexa IIOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3ssutus npeacraBieHuil 1 bubmuotexa TOK
00 PBOJIIOLMH https://m.eds00.ru/863e9570
bubmuoteka [JOK
3 Mukpossomiows 1 https://m.edsoo.ru/863e9cle
HOHyJ'I}H_[Hﬂ KakK 3JIEMCHTapHast
CIUHHUIIA BUJAa U 5BOJIIOITUH. Bubmiorexa LIOK
4 Jlaoparopras paGora Ne 1 1 05 https://m.edsotI)_.[ru/863e9906
((CpaBHeHI/Ie BHUJIOB 110
MOP(}OTOrHIECKOMY KPUTEPHIO»
5 JIBroKyIpe Cuitbl (37€MEHTapHbIC 1 1 bubmorexa LIOK
(akTOpHI) IBOIOLIH https://m.edsoo.ru/863e9da4
. bubnmnorexa LIOK
6 EcrectBennslit 0T60p 1 ero hopmbl 1 https://m.eds00.ru/863e9ed0
Pesynbrate! sBosronuy:
MPUCHOCOOJICHHOCTh OPTaHU3MOB U
7 BunooOpasoBanue. JJaboparopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Omucanue https://m.edso0.ru/863e9fde
NPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKrepa»
8 Hanpasnenus u nytu 1 bubnuotexa LHOK

MaKpO3BOJIIOLIUHU

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




HeO6paTI/IMOCTb 9BOJJIIOIUH

HcTopus xxu3Hu Ha 3eMIle U METOIbI

10 p
e€ U3y4CHUS
1 T'unorespl NPOUCXOXKIEHUS KU3HU bubmorexa [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
Pa3Butue xxu3Hu Ha 3emiie 1o spam u bubmorexa LIOK
12
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOTIOHU
PACTHUTENHHOTO U )KUBOTHOTO MUpA.
IIpaxTuueckas padora Ne 1 bubmorexa [IOK
13 0.5
«M3yueHue CKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUI U KUBOTHBIX B
KOJUTEKIIHAX»
14 CoBpeMeHHas cucTeMa bubmorexa [IOK
OpPraHUYEeCKOro MHupa https://m.edsoo.ru/863ea48e
Bubnuorexa [JOK
15 DBOJIIOLHMS YEIOBEKa (AHTPOIIOTEHES) https:/Jm.edsoo.ru/863eac2c
16 JBrkymue cuiibl ((pakTopbr) Bubmmoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJTIOLHU
YeJoBeKa
18 Yenoseueckue packl U IPUPOIHBIE bubmuotexa HOK
aZlanTaly 4ejaoBeKa https://m.edso0.ru/863eaea2
Pezepsubiii ypok. O6001eH1E 110
19 Teme «BO3HUKHOBEHHE U Pa3BUTHE
JKH3HHU Ha 3emie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl 00UTaHUS U KOJIOTHYECKUE bubnuorexa [JOK




(haxTopbl

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

AbuoTtndeckue GpaxTopsl.
JlaGoparopHas padora Ne 3.
«Mopdonorugeckre 0cOOEHHOCTH

22 ACTCHUIA M3 Pa3HBIX MECT 0.5 BrGmmorexa LIOK
p p ' https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas padorta
Ne 4. «BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KoJeyca»
Bubnmorexa LIOK
23 Bromieckie gaxropet https://m.edso0.ru/863eb348
OKOJIOTHYECKUE XAPAKTEPUCTUKHI
nomymsnun. [Ipaktudeckas paboTa
24 Ne 2 «ITopcuéT mnoTHOCTH 0.5
MOMYJISIIAA PA3HBIX BUIOB
pacTeHuii»
25 Coo01miecTBa OpraHu3MOB — Bbubnmorexa LIOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmmorexa [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeIN IKOCHCTEMBI.
27 DKOJIOTHYECKHE MAPAMHUIBI bubmorexa I[IOK
N P ) https://m.edsoo.ru/863eb5fa
CsaoticTBa 3kocucreM. Cykneccus
28 IIpupoaHBIE 3KOCHCTEMBI
29 AHTPOTOTCHHBIC YKOCHCTEMBI
30 Buocdepa — riodanpHast Bubnunorexa LIOK
JKocucTeMa 3eMiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUSA bubnuotexa OK

orochepsr

https://m.eds00.ru/863ebd16




32 YenoeuecTBo B buochepe 3emnu 1
33 CocyiiecTBOBaHHE TPUPOABI U 1 Bubnmnoreka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
Pesepsublii ypok. O60011I€HIE TEMBI
34 «Coo01ecTBa 1 YKOJIOTHYECKUe 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 25

TTPOI'PAMME







INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMI OBPA30BATEJBHOM ITPOTPAMMBI

IIpoBepsiemble NpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrpaMMbl CpeHEro oo0mero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHUNM O MECTE M POJM OUOJOTHH B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaZIe POCCHMCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHUE
O6uosnoruy; (YHKIMOHAIBHOM TPaMOTHOCTH 4YeNOBEKa MJISi pEelICHHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJAEpKaHWE OHOJOTHYECKHX TEPMHUHOB H
MOHATHIA: H3Hb, KJIETKA, OpraHu3M; MeTtabosm3m (0OMeH BEIeCTB W
OpeBpallleHue SHEPruu), romeocras (caMoperyssius), ypoBHEBas
OpraHHu3alus KHUBBIX CHCTEM, CAMOBOCIPOU3BEACHUE (PETPOAYKIIHS),

HACJICACTBCHHOCTh, UBMCHYHUBOCTDL, POCT U PA3BUTHC

VMeHue uznarath OUOJOrndYecKue Teopuu (KI€TouHas, XpoMOCOMHasl,
mytanuonHas), 3akousl (I. Mennens, T. Moprana, H.W. BaBuiosa) u
ydyenust (0 IEHTpax MHOrooOpasus M IPOMCXOXICHUS KYJIbTYPHBIX
pacrennii H.. BaBuiosa), onpeaensTs rpaHuibl HX IPUMEHUMOCTH K

KHUBBIM CUCTEMAM

VYMeHue BiIageTb METOJaMU HAay4YHOT'O IIO3HAHHUA B ouogoruu
(Ha6J'IIO,Z[eHI/I€ U OIIMCAHUC JKHUBBLIX CHUCTCM, IIPOLCCCOB U HBHGHHﬁ;
opraHusanusa u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUIXKCHHC TUIIOTE3BbI, BBISABJICHHC 3aBUCHUMOCTHU MCKOAY
HCCICAYCMBIMH BCIIMYMHAMMU, 00BsACHEHHE MOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB, YMCHME

ACJIaTb BBIBOAbI HA OCHOBAHUHU ITOJTYYCHHBIX pe3y.]'IBTaTOB)

10 KJIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

1

2

3

4

5

VYMeHue BBIACTATH CYHICCTBCHHBIC IIPpHU3HAKK BUPYCOB, KIICTOK
INpOKapuoT MW OJYKApUOT, OJHOKJIICTOYHBIX KW MHOI'OKJICTOYHBIX
OPraHu3MoB, 0COOEHHOCTH MpoucccoB oOMeHa BCHICCTB n
npeBpaliCcHusl SHCPIruM B KIICTKC, (bOTOCI/IHTe3a, J1aCTHYCCKOTIO H
OQHCPIreTHUYCCKOIo O6MeHa, XCMOCHHTEC34, MHTO34a, Meﬁosa,
OILIOAOTBOPCHUA, Pa3MHOKCHHA, HHAVWBUYaJIBHOI'O Pa3BUTHA

opranusmMa (OHTOTreHe3)




YMeHue TOpUMEHSATh TOJy4YeHHbIE 3HAHWS AN OOBACHEHUs
OMOJIOTMYECKHX TPOIIECCOB U SIBJICHUH, JJISI MPUHATHS MPAKTHYCCKUX
pelieHui B IOBCETHEBHOM JKM3HU B IEJISIX 00eCTIeYeHH 0€30MaCHOCTH
CBOETr0 37I0POBbBS U 37I0POBBS OKPYKAOIIUX JIFOJIEH, COONIOEHUS HOPM
IPAaMOTHOTO TIOBEJICHUS B  OKPYKAWIIEH MNPUPOJHOW  Cpelne;
IMOHUMAaHHE HEOOX0IUMOCTH HCIIOJIL30BaHUSA IOCTIDKEHHUH
COBPEMEHHOW OMOJOrMM W OHOTEXHOJIOTHH I PaIMOHAIBHOIO

IpUPOAO0IIOJIb30BAHHA

YMeHue peuiaTtb SJICMCHTAPHBIC T'CHCTUYCCKHUE 3adda4W Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKpCIIMBaHUE, CLCMJIICHHOE HACJICIOBAaHMUE, COCTABJIATH
CXCMBbI MOHOFI/I6pI/II[HOFO CKpCIIMBAHUA JI MMpcaAcCKasaHusA

HacCJICAOBaHU: ITPU3HAKOB Y OPTraHU3MOB

YMeHHe BBINOJHATH JIA0OpPATOpHBIE M TPaKTHYECKUe paloThI,
coOnrofaTh mpaBwia Tpu paboTe ¢ YueOHBIM U J1aOOPaTOPHBIM

o0opynoBaHUEM

YMeHue KpUTHUECKH OLIEHHWBATh M MHTEPHPETUPOBATH HMH(OpMALIHIO
OHMOJIOTHYECKOT0 COJIep>KaHusl, BKIIOYAIOIIYIO IICEBJIOHAYYHbIC 3HAHUS
u3 pa3nudyabix uctouHnkoB (CMMU, HaydHO-TOMYJISIPHBIC MaTepHAIbl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBAaHUM B OHOJIOTHH,

MeIUIHE, OMOTEXHOIOT U

10

YMeHHue co3/1aBaTh COOCTBEHHbBIC ITUCHbMEHHBIC U YCTHBIE COOOIICHMS,
000011251 GMOJOTHYECKYI0 UH(POPMAIUIO U3 HECKOIBKUX HUCTOYHUKOB,

I'paMOTHO HUCIIOJIb30BATH MMOHATUHHBIN alrrapar OHOJIOrUH

11 KIIACC

Kon
NpoBePsSIeMOro
pe3yJabTaTa

IIpoBepsiemble NpeiMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOI MPOrPpaMMBbl CpeHero oo0mero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHUNW O MECTE M POJU OHOJIOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHPOBO33PEHUS; O
BKJIaZIe POCCUMCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruy; (PYHKIIMOHAIBHOM TPAMOTHOCTH 4YeNOBEKa JJIsl pelleHus

JKHN3HCHHBIX 3a1a4

YMeHue pPacCKpbIBaTb COJICPIKAHUC OMOJIOrHYECKUX TCPMHUHOB H

MOHSATHIA: BHJI, TOMYJISIIUS, TEHO(OH, DBOJIIONIMS, JBIIKYIIHE CHIIBI




(dpaxTopsr) SBOJIIOLHH, MPUCTIOCOOICHHOCTh OpraHU3MOB,
BH1I000pa3oBaHHE, DKOJIOTHYECKUE (bakTopsl, DKOCHUCTEMA,
MIPOIYIIEHTHI, KOHCYMEHTHI, PEeIYILICHTHI, e [MUTAHHUS,

AKOJIOTHYECKas MUpaMKIa, OMoTeoIeHo3, ornocdepa

VYMeHne u3narath OMOJIOTHYECKUE TEOpHH (DBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKAss  TEOPHS  SBOJIOLMH), 3aKOHBI U
3akoHOMepHOCTH (3apoabimeBoro cxoactBa K.M. bapa, uepenoBanus
IJIaBHBIX HamnpasieHui u nyreit sBomtounn A.H. CeBepiioBa, yueHus o
ouochepe B.M.  BepHaackoro), ONpeAenasTh  TPAHUIBI  HX

MNMPUMCHHUMOCTH K )KUBBIM CUCTCMaM

VYMeHue BiIageTb METOJaMU HAay4YHOIr0O IIO3HAHUA B ouogoruu
(Ha6J'IIO,Z[eHI/I€ U OIIMCAHUC JKHUBBLIX CHCTCM, IIPOLCCCOB U HBHGHHﬁ;
opraHusanusa u IIPOBCACHUC OHOJIOrHYECKOI0 OKCIICpUMCHTA,
BBIJIBUIXKCHHC TUIIOTE3BbI, BBISIBJICHHC 3aBUCHUMOCTHU MCKIY
HCCIICAYCMBIMH BCIIMUMHAMU, 00BsACHEHHE MOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3y.]'IBTaTOB)

VYMmenue BBIAEATD CYLIECTBEHHbBIE MIPU3HAKU CTPOCHHUS
OMOJIOTMYECKUX OOBEKTOB: BHJOB, MOMYIALMHA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB, OMOreolleHO30B M DKOCHUCTEM,;
0COOEHHOCTHU MIPOIIECCOB HAacJIeACTBEHHOMN M3MEHYHBOCTH,
€CTECTBEHHOro 0TOOpa, BHUJI000pa30BaHUs, IPHCIOCOOICHHOCTH
OpraHW3MOB, JACHCTBUSA SKOJOTHYECKHX (PAKTOPOB Ha OpraHU3MBI,
MepeHoca BEIIeCTB M MOTOKA PHEPTUU B SKOCUCTEMAaX, aHTPOTIOT€HHBIX
M3MEHEHU B SKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTA BEILIECTB U

OMOre0OXMMHYECKUX IIUKJIOB B Orocdepe

YMeHue OpUMEHSATh TOJy4YeHHbIE 3HAHMS AN OOBACHEHUs
OMOJIOTMYECKHUX TPOIIECCOB U SIBJICHUH, JIJIS MPUHATHUS MPAKTHUYECKUX
pelIeHUH B TIOBCETHEBHOM JKM3HHU B IIEJIIX 00ECIICUeHH O€3011aCHOCTH
CBOETr0 37I0POBBS U 37I0POBBS OKPYKAOILIUX JIFOJICH, COONIOIEHUS HOPM
IPaMOTHOTO TIOBEJICHUS B  OKPYXKAIOIICH MNPUPOJHOH  Cpene;
IMOHUMAaHHE HEOOX0IUMOCTH HCIIOIB30BaHUsA IOCTIOKEHHUH

COBpeMeHHOﬁ oHoIoruu JJIA paliliOHAJIbHOI'O IIPUPOJO0IIO0JIb30BAHUA

YMeHue peuiaTtb 3JICEMCHTAPHBIC OuoI0oTHYECKHE 3aga4u, COCTaBJIATHb

CXCMBI IICPCHOCA BCUICCTB U OHCPIH B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH JIA0OpATOpHbIE M MPAKTHYECKUE paboThI,
coOnrofaTh mpaBwia NOpu paboTe ¢ Yy4eOHBIM U J1aOOPATOPHBIM

o0opynoBaHUEM




YMeHue KpUTHUECKU OLEHWBATH W HWHTEPIPETUPOBATH MHOOPMAIIUIO
OHMOJIOTHYECKOT0 COJIepKaHusl, BKIIOYAOIIYIO IICEBJAOHAYYHbIC 3HAHUS

U3 pa3nudyHbix uctouHnkoB (CMMU, HaydHO-NOMYJISIpHBIC MATePHAIIbI);

) paccMaTpuBaTh r00aJbHbIE JKOJIOTHYECKHE poOJIeMbl
COBPEMEHHOCTH, (POPMHPOBATH IO OTHONICHUIO K HUM COOCTBEHHYIO
[TO3UIIHIO
YMeHue co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHUS,
10 000011251 GMOJIOTHYECKYI0 HH(OPMALIMIO M3 HECKOJIbKUX HCTOYHUKOB,

I'paMOTHO HUCIIOJIb30BAThH MMOHATUHHBIN alrrapar OHOJIOTUH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

buonorus kak HayKa

1.1

buonoruss — Hayka o xwuBoil mpupone. Ponp Ouonorun B QopMuUpOBaHUU

COBpCMeHHOﬁ HaquOﬁ KapTHUHBI MUpPaA. Cucrema OHOJIOTHYECKUX HaykK

1.2

MeTtoabl TMO3HAHHUS KUBOW HpPUPOABI (HAOIIOAEHHE, SKCIIEPHMEHT, OIMCaHHE,
U3MEPEeHHUE, Kiaccuukanus, MOJICIUPOBaHUE, CTaTHUCTHYEeCKas oOpaboTka

JIAHHBIX)

JKuBble cucTeMbl U UX OpraHu3anuvsa

2.1

JXusbie cucrempl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi Ouosoruu. CBOMCTBa

OMOCHCTEM M MX Pa3HOOOpazue

2.2

ypOBHI/I OpraHus3anmuu OouocHucTeM. MOHeKYHHpHO—FCHeTI/I‘leCKI/Iﬁ, KJ'IeTo‘IHBIfI,

OpraHU3MEHHBIN, MOMYASIIUOHHO-BUOBON, IKOCUCTEMHBIH, OMochepHbIi

XHWMHYECKHH COCTaB U CTPOCHHUC KIICTKH

3.1

XHWMHYECKUM COCTaB KJIETKM. XHMHWYECKHE DJIEMCHTEI. MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Boma wu MUHCPAJIbHBIC BCIICCTBA. CDYHKHI/II/I BOJAbl H

MHUHCPAJIbHBIX BCIHICCTB B KIICTKE. HozmepxcaHHe OCMOTHYECKOIo Oamanca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
HesamenuMble W 3aMEHHUMBIE aMHUHOKHCIOTBHL. AMHWHOKHCIOTHBI COCTaB.
VYPpOBHHU CTPYKTYpbI OEIKOBOW MOJIEKY/bI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buosornueckue
GbyHKIIUU OEIKOB.

depMeHThI — OMOJIOrMYecKre KaTaau3atopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crenupuanoctb. Kodepmentsl. Burtamunbl. OTiuums

(bepMeHTOB OT HCOPTAHUYCCKHUX KATAJIIN3aTOPOB

3.3

VYraeBoasl: MOHOCAaxapuabl (IIOK03a, pubo3a M JAe30Kcupr003a), Aucaxapuibl
(caxapo3a, JakTo3a) W mojucaxapuabl (Kpaxmaj, TJIMKOI€H, IEIUI0II03a).
buonoruueckue GpyHKIIUU YriIeBOIOB.

Jluruner.  Tpurmunepuabl,  crepouibl,  dochomunuapl. [ 'uapoduIbHO-
ruapopoOHbie cBoiicTBa. buonormueckue ¢ynkuuu nunuaoB. CpaBHeHHE

YTJ€eBOa0OB, OeIKOB U JIMIIUIOB KaK HCTOYHHUKOB SHCPIruu

3.4

Hyxneunossie kucnotel: JJHK n PHK. Hykneotuipl — MOHOMEpBI HYKJIEMHOBBIX




kucnor. Crtpoenne u ¢Qynkuuu JHK. Crpoenne m ¢ynkuuu PHK. ATO:

CTpoeHHe U PYHKIIUU

3.5

I_II/ITOJ'IOI‘I/IH — HayKa O KJICTKC. Knerounas TSOpHUs. MeTo b1 N3Y4YCHHS KIICTOK

3.6

Krnerka xak 1eJlocTHas >KUBas CHCTEMa. O6H_[I/Ie IPU3HAKHU KJICTOK: 3aMKHYyTas
HapyXHasA MeM6paHa, MOJICKYJIbI IIHK KaKk TeHETHUYECKUM arIapar, CHUCTeMa

cuHTe3a OeJka

3.7

Tunel KJIETOK: dyKapHOTUUYECKasi U MpokapuoTuyeckas. OCOOEHHOCTH CTPOCHUS
MpOKapuoTHYEeCKOM  KieTku. Kilerounas creHka Oakrtepuii. CrpoeHue
AYKapUOTHUECKON KIETKH. OCHOBHBIE OTIUYHS PACTUTEIBHOM, >XUBOTHOH U

IPUOHON KIIETKH

3.8

[loBEepXHOCTHBIE CTPYKTYPbl KIETOK — KJIETOYHAsl CTEHKA, TJIUMKOKAJIMKC, HX
¢byukimu. [1nazmatuueckas memOpana, e€ cBoiicTBa U ¢pyHkuuu. [{uronnazma u eé
opraoupl. OJHOMEMOpPaHHBIE OPraHOWIbI KJIETKH. SHJOIUIa3MaTHYECKas CETh
(OI1IC), anmapat ['osmbmkd, JU30COMBIL [107yaBTOHOMHBIE OPraHOMIbI KICTKHU:
MUTOXOHJIpUH, IIacTUIbl. [IponcxokieHne MUTOXOHIAPUA M TIacTul. Bumabl
miactu. HememOpaHHBIE OpraHoWIbl KICTKH. PUOOCOMBI, KJIETOYHBIA IICHT,

PCCHUYKH, KT'YTUKH. (DYHKI_II/II/I OpraHOU 0B KJICTKH. Bxarouenus

3.9

SAnpo — perynsTopHblii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,

KapuoIuiasma, XpoOMaTuH, AAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKEC

H(HSHC,I[CHTCJ'ILHOCTB KIICTKH

4.1

OOMeH BelIeCcTB, WM METa0oaM3M. AcCCHMHISAIUS (IIaCTHYECKHi OOMEH) U
IUCCUMUITALUS (SHEPreTHYECKHE OOMEH) — JBE CTOPOHBI E€IMHOrO Ipolecca
Merabonm3ma. Tumbel oOMeHa BeliecTB. aBTOTPOQHBIM U rerepoTpodHbiii. Posb

(bepMeHTOB B oOMeHe BCHICCTB U IIPEBPAIICHUN DHCPIHUH B KIICTKE

4.2

®dorocunres3. CBetoBas u TeMHOBas ¢a3bl Pporocunresa. Peakuuu dpoTocuHTEsa.
O¢ddextuBHOCTH (hoTOCHHTE3a. 3HaueHUE (HOTOCHUHTE3a ISl KU3HU Ha 3emiie.
Bnusinue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIICHUS €ro
MPOJYKTUBHOCTHU y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UpYIOIIe OakTepuu. 3HAYeHHE XEMOCHUHTEe3a s

JKA3HHU Ha 3emiie

4.3

9HepFeTI/I‘leCKI/Iﬁ oOMeH B KIETKE. Pacuiennenne BemiecTB, BBIJICICHUE U
AKKYMYJIMPDOBAHHUC OSHCPruu B  KIICTKC. OTalbl QHCPIreTHYCCKOIO oOMeHa.
I'mukonmus. EpoxceHHe n €ro BHIBI. KI/ICJ'IOPOI[HOG OKHMCIICHHUEC, HJIM KJICTOYHOC

npixanue. DPPEeKTUBHOCTH SHEPTETUIECKOTO 0OMEHa

4.4

Peaknun marpuyHoro cunrtesa. I'enernueckas uadopmarus u JJHK. Peanuzamus

TeHETHYECKOM I/IH(bOpMaI_II/II/I B KieTke. I'eHeTHUecKuit KOO M €ro CBOICTBA.




Tpanckpunuus — marpuuablii cuaTe3 PHK. Tpancnsmus — OuocuHTe3 Oelnka.

KO,Z[I/IpOBaHI/IC aMUHOKHUCIIOT. Posb pI/I6OCOM B OMOCHHTE3€E OeKa

4.5

Hexerounbie (GopMbl kuU3HU — BHPYChl. HcTopusi oTkpbitusi BupycoB (J.H.
WBaHoBckuii). OCOOCHHOCTH CTPOCHHS W JKU3HEACATECIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHMid, >KUBOTHBIX U YENOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc ummyHoneduimra yenoseka (BUY) — Bo3oymurens CITN/la.

[IpodunakTrka pacnpocTpaHEeHUS] BUPYCHBIX 3a00JI€BaHHI

Pa3smHoxeHHne u HHAWBUYAJIBHOC Pa3BUTUC OPIraHU3MOB

5.1

Kierounelii 1MKI, WM JKU3HEHHBIM [MKI KieTku. MHTepdasza m MwuTO3.
[Tponeccrl, mpoTekaromue B uHTepdase. Pennmukanus — peakuus MaTPUIHOTO
cunteza JIHK. Ctpoenme xpomocoMm. XpOMOCOMHBIH HAO0Op — KapUOTHII.
JIumIoMIHBIH W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMAaTHIBI.
[{uToNOruYecKue OCHOBBI PAa3MHOXKEHHS U WHIUBUIYAIbHOTO DPa3BUTHS
OpraHU3MOB.

HNenenune kimetkn — wmutTo3. Craaumu muto3a. [Iporecchl, mpoucxonasimue Ha

PAa3HLIX CTAAUAX MHUTO34. buomoruyeckuii CMBICII MUTO3a

5.2

CDOpMBI Pa3MHOXCHHA OpPraHUM3MOB. 0ecIiojioe U II0JIOBOE. Bunbl OecroJioro
Pa3MHOXKEHHUA. [JCJICHHME HaABOE, II0YKOBAHHME OJHO- M MHOTOKJICTOYHBIX,
CHOpOO6p330BaHI/Ie, BECTCTAaTUBHOC PAa3MHOKCHHC. I/ICKYCCTBCHHOG

KJIIOHUPOBAHUEC OPTaHU3MOB, €TI0 3HAYCHUC OJIA CCICKIUU

5.3

[TonoBoe pa3MHOMXKEHHE, €ro OTIIMYUSI OT OECIIOJIOTO.
Meiio3. Craguu Meiio3za. Ilpoueccel, mpoucXondillue Ha CTaausiax Menosa.
IToBenenne xpomocom B Meioze. KpoccuHrosep. buomorumdeckuid cmbica U

3Ha4YeHHE MeHo3a

5.4

I'amerorenes — nporecc oOpa3oBaHus MOJOBBIX KIETOK y *KUBOTHBIX. [lojoBBIE
JKeJe3bl: CEMEHHUKH W auuHUKA. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KIETOK —
rameT (CrepMaro30ml, SUIEKIIETKA) — criepMarorene3 u oorenes. OCoOOEHHOCTH

CTPOCHHA HﬁHeKJIeTOK U CIICpMAaTO30H10B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WumuBuayanbHoe  pa3ButhHe  (OHTOreHe3).  DMOpPHOHAIbHOE  pa3BUTHE
(aMOpuoreHes). DTarnbl SMOPUOHATIBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobnenue, racTpyisuus, opraHoreHes. IlocramOpuonansHoe paszButue. Turbl
MOCTAIMOPHOHAIILHOTO Pa3BUTHSA. MPsAMOE, Hempsamoe (JIuurHOYHOE). BimsHue
Cpebl Ha pa3BUTUE OPTaHU3MOB; (haKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHbIE
YpOJCTBA.

PocTt u pa3zButue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacnenctBeHHOCTh M U3MEHUYHUBOCTD OpraHnu3MoB




6.1

[Ipeamer u 3amaun reHeTHKU. VIcTOpus pa3BUTHS TeHETHUKHA. BKiaa poccHiicKux
U 3apyOexHBIX Y4EHBIX B pa3BUTHE TEHETUKU. MeEToapl TeHETHKHU
(ruOpUIOIOTUUECKUH, LIUTOT€HETHYECKHUH, MOJICKYJIIPHO-TE€HETHUCCKHUT).
OcHoBHbBIE TeHeTUYECKUE MOHATUS. ['eHeThuyeckass CUMBOJIMKA, HCIOJIb3yeMas B

cXeMax CerIHI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HaCJEOBaHUSl IPHU3HAKOB, yCTaHOBIEHHBIe ['. Menzaenem.
Monorubpuanoe ckpeuBaHiue. 3aKoH eauHOoo0pas3us THOPHAOB TMEPBOTO
nokosieHus. [IpaBuino JOMHUHHMpOBaHHUS. 3aKOH paCIICIUICHUS MPU3HAKOB.
['unoTe3a ynctoThl ramet. [lonHOE M HEMOJTHOE JOMUHUPOBAHUE.

JluruOpuaHoe CKpellMBaHue. 3aKOH HE3aBUCHMOTO HACIeIOBAaHUS MPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI AUTHOPUTHOTO CKpEUIMBAHUS. AHAIU3UPYIOIIEe
cKpemiuBaHue.  lcronp30BaHHE — QHANU3HUPYIOMIETO  CKpPEIIMBAHUS 7S

OIIPpCACIICHUSA I'CHOTHUIIA ocobu

6.3

CuerieHHoe HacnenoBaHue mpu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HACJIeJOBaHUI0 TreHoB. HapymieHuwe cremieHuss TE€HOB B  pe3yabTaTe
KpOCCHHroBepa. XpOMOCOMHAasi TEOpusi HAcIeACTBEHHOCTH. [ eHeTnyeckue
KapTHl.

I'eneruka mona. XpoMOCOMHOE OIpeneieHue Mojia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['oMOramMeTHble M TeTeporamMeTHble opraHu3mbl. HacrnemoBanue

IIPU3HAKOB, CHCIINICHHLIX C ITOJIOM

6.4

M3menunuBoCcTh. Buapl M3MEHUYMBOCTH. HEHACJICACTBEHHAs M HacJeACTBEHHAas.
Ponn Cpcabl B HeHaCHeﬂCTBeHHOﬁ HU3MCHYHMBOCTH. XapaKTepI/ICTI/IKa
MOHHq)HKaHHOHHOﬁ HU3MCHYHNBOCTH. BapHaHHOHHLIﬁ psaad U BapHallMOHHAsA
KpuBas. HopMa pCaKluu IIPpU3HAKA. KomnyecTBeHHBIE M KayeCTBEHHEBIC

IIPpU3HAKKU U UX HOPMA pCaKIuu. CpoiicTBa MOI[H(i)PIK&I.IPIOHHOﬁ U3MCHYNBOCTHU

6.5

HacnencrtBenHas, WM TEHOTUNHWYECKAs, W3MCHUYHUBOCTb. KomOnnaTuBHas
H3MEHYMBOCTh. Melo3 U IOJIOBOH mnmpounecc — OCHOBa KOMOMHATHBHOM
HU3MCHYHMBOCTH. My’TaLII/IOHHaH HU3MCHYHUBOCTB. KJ'IaCCI/I(i)I/IKaI_[I/IH MYTaHHﬁ:
I'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YactoTa n IMPHUYUHBI MYTaHHﬁ. MYTal"eHHBIC
(baKTOpH. 3aKOH TOMOJIOTHYECKHX pAd0B B HaCHeHCTBCHHOﬁ n3mMeHnuuBoctu H.1.

BasuiioBa

6.6

I'eneruka wuyenoBeka. Kapuorum demoBeka. OCHOBHBIE METOJIbI TE€HETHUKH
yeJIoBeKa. reHeaaoTMYeCKui, OJIM3HELIOBLIH, LIUTOT€HETUYECKHH,
OMOXMMHYECKUN, MOJEKYIsIpHO-TeHeTndeckuil. CoBpeMEHHOE OIpe/eTcHHe
TCHOTHIIA: TIOJITHOT€HOMHOE CEKBEHUPOBAaHUE, TCHOTUIIMPOBAHUE, B TOM YHCJIE C
nomompio III[P-ananu3a. HacnencrBeHHble 3a00JieBaHHS 4YEIOBEKAa. I'CHHBIC
0oJie3HH, OOJIE3HU C HACIEACTBEHHOW IMPEAPACIIONIONKEHHOCTHIO, XPOMOCOMHBIC

oone3nn. Comartnyeckue H FCHCPATHBHbBIC MYTAllUU. HpI/IHI_II/IHH 3A0POBOTO




o6pa3a JKHN3HH, AHArHOCTHKH, HpO(bI/IJ'IaKTI/IKI/I n JICUCHHA T'CHCTHYCCKUX
0oe3HEN. Menuko-reHeTHIECKOoe KOHCYJIbTUPOBAHHC. 3HaueHue Me,Z[I/ILIHHCKOﬁ

ICHCTUKHU B IPCAOTBPAIICHUU U JICUCHHUU I'CHECTUYCCKUX 3a00J1€BaHMH YeJIOBEKA

CGHCKHI/IH OpraHnu3mMoB. OcCHOBBI OMOTEXHOJIOTHHU

7.1

Cenekuusi Kak Hayka M IIpolLiecC. 3apOXKJEHUE CEIEKUUU U JIOMECTUKALMS.
Yuyenne H.M. BaBuimoBa o0 1ieHTpaX NPOUCXOXKICHHUS W MHOTrooOpasus
KYJIbTYPHBIX pacTeHHM. LIeHTphl MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT,

opoJ1a, IITaMM

7.2

CoBpeMeHHbIE METOJBI CeNeKIMH. MacCoBbIi U WHIUBUAYAIbHBI OTOOpHI B
CEeJICKIIMM PACTeHHM M KMBOTHBIX. OIlEHKAa 3KcTepbepa. bBIM3KopoacTBEeHHOE
CKpenuBanue — WHOpuauHr. Yucrtas nuHMSA. CKpENIMBAHHE YHUCTBHIX JIMHHUM.
I'eTeposuc, nnu rubpuaHas cwia. HepoicTBEHHOE CKpeIIMBaHUE — ayTOPUIUHT.
Otnanéunass rulpummsanus u e€ ycnexu. VICKYCCTBEHHBIM MyTareHes H
MOJTYYCHUE TIOJUILIOUAOB. JIOCTW)KEHHMS CENEKIMHM pPacTEHUM, >KHUBOTHBIX H

MHUKPOOPIraHu3mMoOB

7.3

buoTtexHonoruss kak oOTpacib MPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3ganust pexomOunantHo JIHK u Ttpancrennbix opranusmoB. Kietounas
uHxeHepus.  Kinerounele  KynabTyphl. MUKpPOKIOHAJIbHOE  Pa3MHOKEHHUE
pacrenuii. KiioHMpoBaHHME BBICOKOIMPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHu3MOB. OJKOJOTHMYecKkhe M 3Thdeckue mpobdiembl. MO — reHeTuyecku

MO,HI/Iq)I/II_[I/IpOBaHHbIC OpraHru3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEeHT COePKAHUS

DBOMIOIIMOHHAST OUOIOTHSA

1.1

DBOJIOLMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa  3BoJioLMU.  [laneoHTONOrMYECKUE:  MOCIEN0BATEIbHOCTh
MOSIBJICHUS] BUAOB B IMaJCOHTOJIOTMYECKOW JIETOMHCH, MEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxomctBo u paznuuue ¢ayH U GIOp MaTEPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKUE: CXOJICTBA U Pa3NUyHsi SMOPHOHOB Pa3HBIX BUIOB
MO03BOHOYHBIX. CpaBHUTENHHO-aHATOMHUYECKUE. TOMOJIOTUYHBIC, aHAJTOTUYHbIE,
pYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMUYECKUE. CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y BCexX

OpraHnu3mMoB




1.2

BBOJ'IIOI_II/IOHHBJI TCOPHA 4. HapBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUMKHOBCHUA
JAapBUHHU3MA. HBI/I)KYH_II/IC CHJIBI 5BOJIFOOMM BHIOOB IIO I[apBI/IHy (I/I36BITOIIHOG
Pa3MHOKCHHUC IIPHU OTPAHUYCHHOCTHU PECYPCOB, HCOHpe,Z[CJ'IéHHaH HU3MCHYUBOCTD,

0opr0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

1.3

Cunretnyeckass Tteopust sBoitord (CTD) ©  OCHOBHBbIE €€ MOJIOKEHUS.

MuxkposBosmtorus. [Tomymsius kak equHIIa BUAA U BOJIIOLUN

1.4

JiBwxymue cuiabl (pakrTopsl) 3BOMIONKMK BHIOB B MpHpoae. MyTalMOHHBIN
mpolecc U KOMOMHATHBHAsT W3MEHUYUBOCTH. [lomynsinoHHBIE BOJIHBI U JApeiid
reHoB. M3omsuusa u murpauus. EcrecTBeHHbI 0TOOp — HampaBisounuii GhakTop
sBoJIIOLIMU. DOPMBI €CTECTBEHHOTO O0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK pe3ylnbTarT dBoMONUH. [Ipumepsl
MpUCIOCOOIEHUH Yy Opranu3MoB. ApoMop(do3bl U UaMOaJaNTAIIH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHbIE (HOPMBI BUA000pa30BaHMUS:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

1.5

MakposBomtonust.  DPopmbl  IBONIONUK:  (DUIIETHYECKAsA,  JUBEPreHTHAS,

KOHBCPICHTHAs, I1apaljICibHasd. Heo 6paTI/IMO CTb 5BOJIFOIUH

Bo3nukHOBeHHE U Pa3BUTHC )KU3HU HA 3emire

2.1

JloHay4yHble TPEACTABICHUS O 3apOXKJICHUU >KU3HU. HayuHble Trunoresbl
BO3HMKHOBEHHMS KHM3HU Ha 3emie. abuoreHes M mMaHCrepMus. XUMUYECKas
3BOJIIOLMS. ODKCHEPUMEHTAIbHOE TMOATBEPKACHUE XUMHYECKON 3BOJIIOLUU.
Hauanpabie sTanbl Ouonornyeckoi sBomonuu. ['unoreza PHK-mupa. Ilepsbie

KJICTKH M UX 3BOJIFOIIM. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIIT ’)KUBBIX OPraHu3MOB

2.2

Pazputue xu3Hum Ha 3emie mo spaM u nepuoaam. Karapxeil. Apxeiickas u
npoTepo3orickas dpbl. Ilaneo3olickas 3pa u €€ mNepUoIbl. KEMOPHICKHUH,
OpJIOBUKCKUM, CHIYpUWCKUH, JIEBOHCKUH, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so3olickast 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOIA.

Kaiinozoiickass »92pa u €€ mepuojbl:  MaJCEOTCHOBBIM,  HEOICHOBBIN,
aHTPOTNIOTEHOBBIN. XapaKkTepUCTUKa KIMMaTra W TEOJOTMYECKUX MPOIIECCOB.
OcHOBHBI€ ATaIbI IBOJIIOLIMU PACTUTEIHHOTO U )KUBOTHOTO MUpa. ApoMOpdo3bl y
pacTeHuii W KUBOTHBIX. llosBlieHHe, paclBeT W BBIMHUpPAHHE TPYII KUBBIX

OpraHnu3mMoB

2.3

Cucrema OpPraHnu4eCKoro Mupa KaK OTpPaKCHUEC OBOJIIOIHHU. OCHOBHEBIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPIraHNU3MOB

2.4

OBOIIOINS YeJIOBEKa. AHTpOHOJ’IOFI/Iﬂ KaK HaykKa. PaszButue Hpe,[[CTaBJIeHI/Iﬁ (6]

MMPOUCXOXKIACHUN YCIIOBCKA. MeTo1p1 HU3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa u




pa3Inurs YeloBeKa U )KMUBOTHBIX. CHCTEMATHUECKOE MOJI0XKEHHUE YEIOBEKa.
JIBrxytue cuitbl ((akTopbl) aHTporioreHesa. HacieacTBeHHas H3MEHYUBOCTD H
€CTeCTBeHHbI 0TOOp. OOIIecCTBEHHBI 00pa3 >KW3HH, H3TOTOBIECHUE OpYyIUil

TpyZa, MBIIIIEHUE, pedb

2.5

OCHOBHBIE CTaJIMM W BETBU DSBOJIOIHMH 4YEJIIOBEKA. aBCTPAIOMUTEKH, YeToBeK
ymenblii, Yenoek mnpsMoxoxasmui, YenoBek HeaHaepTanbckuii, YemoBek
pa3ymHbId. Haxolku MCKOMaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHHUS, 00JIaCTh

pacnpocTpaHeHusi, 00bEM roJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBbIE 0OJIBIIME pachl: eBpOneonaHas (eBpasuiickas),
HETpO-aBCTPANOUAHAS (sxBaTOpHANBHAS), MOHTOJIOUAHAS (asmarcko-
amepuKaHckas). YepThl MPUCIOCOOICHHOCTH MPEICTABUTENCH YSIOBEYECKUX pac

K YCJIOBHSM CYLICCTBOBAHUA. EnuncTBO yenmoBeyecKux pac. KpI/ITI/IKa pacu3sma

OpranusMbl 1 OKpyXarolas cpeia

3.1

DKOoIOTHI KakK HaykKa. 321,[[21‘-11/1 Hn pas3aciibl 5KOJIOIMH. MeToabl 3KOJIOTHYSCKUX
I/ICCJIG,I[OBaHPlﬁ. DKOJIOTHYECKOE MHUPOBO33PCHUC. Cpem,l obuTaHus OpPraHU3MOB:

BOJHAas, HA3EMHO-BO3AyIIIHAs, TIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckue  (aktopel. Knaccudukamuss — sKosoruyeckux — (GpakTopos:
abuoTuyeckre, OMOTUYECKHE U aAHTPOMOreHHbIe. JleWcTBHE HKOJIOTHMUYECKUX

(hakTOpOB HA OPTaHU3MBbI

3.3

AOGuotuueckue (akTOphl. CBET, TeMIepaTypa, BIaXHOCTb. DdoTomnepuoausm.
[IpucnocobneHusi OpraHu3MoB K  JICHCTBUIO aOMOTHYECKHX  (PaKTOpOB.

buonornueckue PUTMBI

3.4

buotnueckue dakropbl. Bumsl OHOTHYECKHUX B3aMMOJCHCTBHI: KOHKYpPEHIUS,
XUIIHAYECTBO, MApasUTU3M, MYTyaln3M, KOMMEHCaau3M (HaxXJIeOHHYECTBO,
KBapTHPAHTCTBO),  aMEHCalIM3M, HeiTpanu3M. 3HaueHHE  OHOTHYCCKHX

B3aHMOﬂeﬁCTBHfI AT CyHIECTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX C006H_ICCTB8.X

3.5

DKOIOTHYECKHUE XapaKTCPUCTUKHU MOITYJIALNH. OCHOBHEBIE IIOKa3aTcjin
NOMYJIAUWU: YHCIICHHOCTb, INIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTH, IIPUPOCT,

MuUrpanus. I[I/IHaMI/IKa YUCJICHHOCTH MONYIISIONUN U e€ peryisiusa

COO6H.[€CTBa 1 OKOJIOIT'MYCCKUEC CUCTCMBI

4.1

CooOmiectBo opranu3moB — OuoreHo3. CTpykTypel OHOLIEHO3a: BHUAOBAS,
NpOCTpaHCTBeHHas, Tpoduyeckas (muineBas). Buabl-nomunantel. CBsizu B

OnolLEeHO3€e

4.2

OKOJIOTHYECKUE  CHUCTEMBI (SKOCI/ICTCMH). I[Touatue 00 DdKOCHCTEME U




ouoreorieHo3e. DOyHKIMOHANBHbIE KOMIIOHEHTHl HKOCHUCTEMBI: MPOAYIICHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (nMIEBbIC) YPOBHH 3KOCHCTeMbl. IIWMINEBBIE IIEMA M CETH.
OcHOBHBIE TIOKa3aTEeNM SKOCUCTEMBI: OMOMacca, MPOAYKLHUSA. DKOJIOTUYECKHE
MUPAMUIBL. TPOIYKIMH, YHCICHHOCTH, Ouomaccel. (CBOHCTBAa 9SKOCHUCTEM:

YCTOﬁqHBOCTB, CaMoperyJinus, pasBuTHC. CYKHCCCI/IH

4.3

[Tpupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMa XBOWHOTO HIU
IMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHBIE HKOCHCTEMBI. ATPOIKOCUCTEMBL. YpO03KOCHUCTEMBI.
buonorudeckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpazue kak ¢akrop ycroiumBocTH dSKocucteM. CoxpaHeHUe

OMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

4.4

Yuenue B.M. Bepnaackoro o Ouocdepe. I['panuibl, coctaB U CTPYKTypa
o6uoctepsl. KuBoe BemectBo U ero QyHkiuuu. OcobeHHOCTH Ouocdepbl Kak
ro6anpHOM SKOCHCTeMBbl. JlMHamMHueckoe paBHOBECHME W OOpaTHas CBSI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOT€OXUMHYECKHE IUKIBI 3JIEMEHTOB

(yrnepona, a3ota). 3oHaIBLHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuectBo B Onochepe 3emin. AHTPOINOTEHHbIE H3MEHEHHS B Ouocdepe.
['mo6anpHbIE HKOJIOTUYECKHE TIPOOIEMBI.
OcHoBa palMOHANILHOTO  YIpPaBIEHUS MPUPOAHBIMU pecypcaMu U UX

HCIIOJIB30BAHUC. HOCTI/I)KGHI/IS{ OMOJI0THH U OoXpaHa IIpupoabl




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

Pat6ora na TCO npeaycmarpuBaer caeaywoniee Bpemsi: Padora 3a koMnbrTEpoOM u

Hoytoykamu 10-11 knacc — 35 muH.

Tabaue! o 0011ell OnoIorun

1. Coo06miecTBO TyHAPHI, CMEIIAHHOTO

jeca

2. Coo01IecTBO CTEIH, BOIHOE
COOO0IIECTBO

3. Oxpansemsie Tepputopun. OxpaHa
MTOYB.

4., BnusHue yejoBeKa Ha oOUTaTEIEH OIS
MNIIeHULBI. BausHue ssgoXuMHKaToB Ha

COO00IIECTBO MOYBHI
5. CtpoeHue KIEeTKH

Tabmuue! 110 001Iel Ouosioruu. I eHeTHKA

Nogakrow N

oo

11.

12.

13.

14.
15.
16.
17.
18.

CuenneHHoe HacleJOBaHME.
JluruopuaHoe ckperuBanue. CtpoeHue
JAHK

MyranonHasi U3MEHYMBOCTh PACTEHUM
MytanmoHHasi U3MEHYUBOCTb )KUBOTHBIX
MoHoruOpuIHOE HaCcaeA0BaHUE
I'eneTnueckuii kox. 'amerorenes
BriBenenne ykpanHcKoi cTenHoi 6enoit
CBUHBH

WNHnuBuayanbHbie HAOOPHI XPOMOCOM
[Honunuounus y pacteHui

. 11.B3auMoieiicTBHE TEHOB.

MHOXeCTBEHHBIE aJlIe]IH
JloMHHAHTHOE U pelecCuBHOE
HacJe/l0BaHue y yesnoBeka. Tumsl
XpoMocoM. ['eHeTudeckue u
LUTOJIOTUYECKUE KAPThl XpPOMOCOM
.MHOXeCTBEHHbBIC aJJICIIH.
HacnencTtBeHHOCTD, ClIeTIJICHHAS C
MOJIOM TeMOpUITUS

Myranuu apo30¢pUILIHL.
JlomuHHMpOBaHHE

JluruOpuIHOE CKpEIIMBaHNE
[Momurmmonaus (9). Muro3
I'enotun u cpena. [onunnonaus
Hepacxoxnenne xpomocom. Myranuu
XPpOMOCOMHOE OTpeIeTICHHUE T0J1a

TexHnueckue cpeacTsa 00yueHHs!
1.CITAK
2.MynbTuMeauiiHas yCTaHOBKa

3.Hoytbyk

JlabopaTopHoe 00opyaoBaHue:

1.
2.

MuUKpPOCKOTIBI.

Habop MHCTpyMEHTOB IJIs1 MPOBECHUS
HUCCIIEI0OBAHUIM.

JKuBnie OOBEKTHI.

HNuTepHeT- pecypcesl:
1. JIpoda
2. ELIOP
3. buorectep
4, Pemry EI'D

NudopMannoHHO- KOMMYHUKATHBHBIEC

CpeacTBa:
1. JlaGoparopHsIiii mpakTrKyMm 6-11 kmacc.
2. Jlpoda. O6mas 6uonorus 10 -11 kmacc
3. Oxonorwus 10-11 knacc




5. DKckypcum 4. Npoda Dxonorus 10-11 kmacc
6. POII 5. DHOMKIONEaUs 30POBBSI.

6. Bousbmas sanukoneaus Kupunia u
Medoaus.

7. DKCKypCUU IPOBOISTCS B
BUPTYaJTbHOM HHTEPAKTHBHOM
BapHUaHTe.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA
A.A Kamenckuit, E.A Kpukcynos, B.B.[laceunuk «buonorus: Obmas

buonorus.» 6a3oBbiii ypoBenb. M.:Ipoda 2018

METOANYECKHUE MATEPHUAJIbBI JJISA YUUTEJIA
Yueonnk AAKamenckuii, EAKpukcynos, BBITaceunnk «buonorus: O6mas

buonorus.» 6a3oBbiit ypoBenb. M.:Ipoda 2018

A.B.Tepemosa, P.A. MeTpocoBa Bbuonorua 10, 11 Knacc yrnybneHHbih ypoBeHb.M.,MHeMo31Ha,2021.

MeTyHuH O.B. Ypoku 6uonorumn B 11knacce- Apocnasnb: Akagemus passuTtuna. Akagemuns xonamur.2003

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET: Poccuiickasi 3JIeKTPOHHAS LIKO0JIA

Yuu.py

bu6nmoreka LIOK https://m.edsoo.ru/7f41c292
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