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MNOACHUTEJIBHAS 3AIIMCKA

[Ipu paspaboTke mnporpaMMbl MO OHOJOTHMHM TEOPETUYECKYIO OCHOBY [UISl OMNpPEIEICHUS
NOJIX0/M0B K (OpPMHUPOBAaHUIO coAepX aHHUA ydeOHOro mpeamera «bHOJOTHS» COCTABWIIM:
koHuentyanbHble mosiokeHuss PI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IICJICH, COJEpIKaHUs,
pe3ynabTaToB 00y4eHUs U TpeOOBaHUN K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB, TOJO0XEHUS 00 00mMX
HEeNSX M NPUHIUMNAX, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit @enepanmu, a Takke MOJOKEHHS O crienuduke 6nonoruu, € 3Ha4eHUN
B TIO3HAHMUHU KUBOW IMPUPOJIBI U 0OECIICUEHUH CYIIECTBOBAHUA delloBeuecKkoro odmiectsa. CoraacHo
HA3BAaHHBIM IOJIOKEHHSIM, OIpPEJeNICHbl OCHOBHBIE (YHKIMU TPOrpaMMbl MO Ouojoruu u eé
CTPYKTYypa.

[Iporpamma o Ouonoruu AaéT MpPEACTABICHUE O IENsAX, o0 oOmiel crpaTeruud oO0ydeHUs,
BOCIHUTAHUSA U Pa3BUTHs 0OYyYarOIIMUXCS CpeACTBaAMHU yueOHOro mpeamMera «buosmorusy, onpenenser
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKAHHUEe, €ro CTPYKTYpY, paclpelesieHue Mo pasjesiaM U TeMam,
PEKOMEH/IyEeMYIO MOCIIEI0BATeIbHOCTh U3yUeHHUSI yUeOHOro MaTepuana ¢ y4éTOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH 0Opa30BaTENbHOTO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4JaroImxcsl.

B nporpammMe mo OMOJIOTHH TaK)Ke YYUTHIBAIOTCA TPEOOBAaHUS K IUIAHUPYEMBIM JTMYHOCTHBIM,
METanpeMETHBIM M TMPEIAMETHBIM pe3yjbTaTaM o0O0ydeHus B (POPMHpPOBAHUM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON  JEATENbHOCTH/yUYeOHbIX JeHCTBUH  OOy4yaromuxcs 10  OCBOCHHIO
coJiep>KaHusl OMOJIOrHYECKOro 00pa3oBaHMUs.

B mnporpamme mo Omomormm (10-11 xmaccel, 6a30BBIi ypOBEHb) peaTU30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B U3y4eHUH Ouosioruu, 6arogapsi ueMy B HeM MpocMaTpUBAETCsl HAPABICHHOCTh
Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHPOBAHHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS,
LEHHOCTHBIX OpPUEHTAlUUW JMYHOCTH, SKOJIOTMYECKOTO MBINUICHMS, MPEACTaBICHUNA O 310pOBOM
oOpa3e Xu3HH U OEpeKHBIM OTHOIICHHEM K OKpYXaromiel mpupoaHoit cpene. [loaTomy Hapsay c
U3y4YeHHEM OO0IIeOMOIOTUYECKUX TEOpHil, a TakKe 3HAHUI O CTPOCHUU >KUBBIX CHCTEM pPa3HOIO
paHra 1 CyIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX MPOLECCOB B IIPOrpaMMe IO OMOJIOTMH YIEIEHO
BHUMAaHHME MCIOJIb30BAHUIO MMOJIYYEHHBIX 3HAHUN B OBCEHEBHOM KU3HU JUISl PELLIEHUS IPUKIIAIHBIX
3aga4, B TOM 4YHCle: MNpPOQWIAKTUKA HACICACTBCHHBIX 3a00JICBaHMI YEIOBEKa, MEIUKO-
FeHETUYECKOTO KOHCYJbTHUPOBAHUS, 0OOOCHOBAHHUS SKOJOTHYECKH IIeJIeCO00pa3HOro IMOBEACHUS B
OKPY’KaIOIlle¥ NPUPOAHON Cpele, aHaau3a BIIMSIHUSA XO35AMCTBECHHOW JEATEIIBHOCTU 4YEJIOBEKa Ha
COCTOSIHME TIPUPOJHBIX M HCKYCCTBEHHBIX HKOCHUCTEM. YCWICHHME BHUMAHHA K MPUKIAJTHON
HAIMpaBJICHHOCTH y4eOHOro rnpenmera «bHonorus» mpoAMKTOBAaHO HEOOXOIMMOCTHIO OOecCTIeueHHS
YCIIOBUUM JUIsl PELeHUs] OJAHOM M3 aKTyalbHBIX 3a7au MIKOJIBHOIO OHMOJIOrMYECKOro 00pa3oBaHUS,
KOTOpasi mpenmnojaraetT (OpMHpPOBaHHE Yy OOYyYarOIIMXCS CIIOCOOHOCTH aJalTHPOBAaThCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOTO MHPA.

Buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BaxHoe Mecto. Omna
obOecrieunBaeT (OpMHUpPOBaHHE Yy OOYyYarOIIMXCS MPEJCTaBICHUH O HAyYHOM KapTHUHE MHUpAa,
pacmupsieT 1 0000maeT 3HaHUS O JKUBOM NpHpoje, €€ OTIMYUTEIbHBIX MPHU3HAKaX — YPOBHEBOM
OpraHu3alliM M DHBOJIIOLUH, CO3JAET YCIOBUS JJs: [IO3HAHUS 3aKOHOB JKMBOM IPHUPOIBL,
dbopMupoBaHus PYHKIIMOHAIBHON TPAMOTHOCTH, HABBIKOB 3JI0POBOT0 U 0€30MacHOr0 00pasa >KU3HH,
3KOJIOTMYECKOI'O MBIIUICHHUS], IEHHOCTHOTO OTHOLIEHUS K )KUBOW MPUPOJIE U YEIIOBEKY.

Bonbmioe 3nauenue OMOIOTHS UMEET TAaKKe Uil PELICHUS BOCIHMTATENBHBIX M Pa3BUBAIOIIMX
3ama4 cpegHero ooOmero oOpa3oBaHHs, couuanu3anuu oOydaromuxcs. V3ydenue Ouoioruu
oOecrieuynBaeT ycloBHA JUIS  (POPMHUPOBAHUS HMHTEIUIEKTYaldbHbIX, KOMMYHHKAIIMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET MHTErpalliu OMOJIOTUYECKUX
3HAHWWA C TIPEACTABICHUSAMH W3 APYTUX Y4YEOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKH, XUMHH H
reorpaduu. HazBanuble mosioskeHus: 0 mpegHazHayeHuy yueOHoro npeamera «buonorusp coctaBuin
OCHOBY Uil OIpENEeNeHUs] TOAXOJOB K OTOOPY M CTPYKTYpPUPOBAHHIO €ro COJEpKaHHS,
MPEJICTaBICHHOT0 B IPOrpaMMe 10 OMOJIOTHH.



Ot6op comepkanusi ydeOHoro mpeamera «buomorus» Ha 6a30BOM YpPOBHE OCYIIECTBIEH C
MO3UINHI KyJIbTYPOCOOOPAa3HOTO TMOMIX0Ja, B COOTBETCTBUU C KOTOPHIM OOYYAOIIMECS JOJIKHBI
OCBOWTH 3HAHUS U YMEHHUA, 3HAUMMbIE JUIsI (OpMHUpOBaHHS OOILIEH KyJIbTYpHl, OIpenesIoIie
aJIecKBaTHOE TIOBEJCHHE 4YEIIOBEKa B OKPYXKAIOLIEH MpPUPOIHONW cpelne, BOCTpEOOBAaHHBIE B
MOBCETHEBHON JKM3HM W TPAKTUYECKOW nearenbHOCTH. Ocoboe MEeCTOo B ATOM CHUCTEME 3HAHHWI
3aHUMAIOT JIEMEHTHI COICPIKAHUS, KOTOPHIE CIIYKaT OCHOBOMU JIIsl (POPMUPOBAHUS MPEACTABICHUH O
COBpeMeHHOfI CCTeCTBeHHO-HayIIHOfl KapTUHEC MHpa W [IOCHHOCTHBIX OpPHUCHTAUHAX JIMYHOCTH,
CIOCOOCTBYIOIUX T'YMaHU3AIMHA OMOJIOTHIECKOT0 00pa30BaHUsI.

CTpyKTypHpoBaHUE coAepXaHHs y4eOHOro Marepuala B IporpamMme Mo OHONOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHHSI 3HAHMNA OO0 OTIMYUTENIBHBIX OCOOCHHOCTSIX
YKUBOM MPHUPOJBI, 0 €€ YPOBHEBOM OpraHMU3aIK U 3BOJIOLUUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yqe6H0r0 npeamMeTa «buomorusy BBIACJICHBI CICAYIOMUC COACPIKATCIIBHBIC JIMHUM: «bnomorust xak
Hayka. MeToJbl HaydyHOro Mo3HaHusA», «KieTka kak Ouosjormdeckas cucreman, «Opranmsm Kak
Omosorudeckasi cucrema», «CucteMa u MHOTOOOpa3ue OPraHHMYECKOTO MHUPay, « IBOIIOIUS KUBOU
IPUPOJIBIY, «DKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henr wm3yuenuss ydeOHOTO mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00y4JaromMMUCs 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHU3aIii KHUBBIX CUCTEM Pa3zHOTO
paHra ¥ NpuoOpEeTeHNEe YMEHUHN HMCIIOIb30BaTh ITH 3HAHUS JJI TPAMOTHBIX JICHCTBUN B OTHOIICHUH
00BEKTOB >KMBOW MPUPOJIBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JocTwkenne nenu wu3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
oOecrneunBaeTcs pelieHrneM CIeIyIOIUX 3a1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI 3HAHUW O OMOJIOTHYECKUX TEOPHUSX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUiIaX, CIyKaIlUX OCHOBOMW JIsl (JOPMUPOBAHUS MIPEICTABICHHIA O
GCTGCTBGHHO-HaquOﬁ KapTUHEC MHpaA, O MCTOAAaX HAY4YHOI'0 IMO3HAHUA, CTPOCHUH, MHOFOO6pa3I/II/I u
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OPraHU3allid, BBLAAIOIIUXCS OTKPBITHSIX H
COBPEMCHHBLIX UCCIICIOBAHUAX B 6I/IOJ'IOFI/II/I;

dopMupoBaHue y OOydarolUXCs TMO3HABATENIbHBIX, HHTEIUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Ipoliecce aHaau3a JaHHbIX O MYTSIX Pa3BUTHUS B OMOJOTMU HAYYHBIX B3IJIAI0B, UACH
Y TIOJIXOJ0B K MU3YUYCHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3AIINH;

CTaHOBJICHHE y 00ydYaroIuxcsi oOuel KyJbTyphl, (YHKIIMOHAIBHONW I'PaMOTHOCTH, pa3BUTHE
YMEHHH OOBSCHATH W OILEHUBAThH SBICHUS OKPYKAIOLIETO MHUpa KUBOW MPUPOJBI HA OCHOBAaHUU
3HAHUU U OTBITA, OJyYEHHBIX IPU U3YYEHUH OMOJIOTUY;

dbopMupoBaHUe y 00YYarOMINXCS YMEHUIN WIUTIOCTPUPOBATH 3HAUCHUE OMOIOTUYECKUX 3HAHUN
B HpaKTI/I'-I€CKOI7I JACATCIBHOCTH YCJIOBCKA, PAa3sBUTUHU COBPEMCHHBIX MCIUIHMHCKUX TEXHOJIOTHUH U
arpoOMOTEXHOIOTHIA;

BOCIIUTAHUC Y6€)K)IéHHOCTI/I B BO3MOKHOCTH IIO3HAHUSI YEJIOBEKOM JKHBOU IMpuUpoakl,
HEOOXOUMOCTH OEpeKHOTO OTHOIICHHS] K HEl, COOMIOACHMSI ATHUYECKUX HOPM IpPU MPOBEIACHHUU
OMOJIOTMYECKHUX MCCIICIOBAHU;

OCO3HAHHE IICHHOCTU OWOJIOTMYECKUX 3HAHUM [JIS TOBBIINICHUS YPOBHS JKOJIOTUYECKOU
KYJBTYPBI, U151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHMW M YMEHHH B TOBCEIHEBHON JKM3HU /ISl OLECHKU
MIOCJIEJICTBHIA CBOCH JAEATEIBHOCTH TI0 OTHOLICHHIO K OKPY>KAIOIIeH cpelie, COOCTBEHHOMY 37I0POBEIO,
00oCcHOBaHUE U cOOIOIeHNE Mep TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpemnero o6mero oOpaszoBanusi «buosorusi», m3ydaemas Ha 0a30BOM YpPOBHE,
ABJISACTCSA O6H3aTeHLHBIM y‘-Ie6HBIM npeaMeToM, BXOAANIMM B COCTaB HpeIIMeTHOfI 06J'IaCTI/I
«EcTecTBeHHO-HAYYHBIE MTPEIMETHDY.

s mzydenus: 6uonorun Ha 0a30BOM ypOBHE CpeIHEro o0Iero o0pa3oBaHUsl OTBOAUTCS 68
gacoB: B 10 kiracce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 yac B Hezelnto).



COJEP)KAHUE OBYYEHMUA

10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorus xak Hayka. CBA3b OHMOJOrMM C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JIPYTHUMHU
€CTECTBEHHBIMM HaykKamH, (uiaocoduel, 3THUKOW, 3CTETMKOM M mnpaBoM. Poab Ouosioruu B
(GOopMHPOBAHNHU COBPEMEHHON HAYYHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

Metoabl NO3HaHUS KMBOM HpUpOAbl (HAONIOJEHHE, SKCHEPUMEHT, ONHUCAHUE, HU3MEpEHHE,
KJIaccu(uKaIys, MOICIMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX).

JdemoncTpanum:

[optpetsr: Y. Japsun, I'. Menaens, H. K. Konsnos, [lx. Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOIBI».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Ipaktuueckas pabora Ne 1. «Jcnonp3oBaHMe pa3IUYHBIX METOAOB IPH H3YyUYEHUU
OMOJIOTNYECKHUX OOBEKTOBY.

Tema 2. /KuBble ccTeMbl H MX OPraHU3AIHA.

Xussie cucrtembl (OMOCHCTEMBI) KaK MpeaAMeT u3ydeHus: ouosnoruu. OTiIU4Yhe KUBBIX CUCTEM
OT HEOPTraHUYECKOW MPUPOBI.

CaoiicTBa OMocuCTEM M MX pa3HOOOpa3ue. YPOBHH OpraHU3ali OMOCHUCTEM: MOJIEKYIJISPHBIH,

KJICTOUHBIH, TKAHEBBIM, OpTraHU3MEHHBIH, MOMYJISIIMOHHO-BUI0BOM, 9KOCHCTEMHBIIN
(OuoreoneHOTHYECKUHT ), OMOCEPHBI.
JdeMoHcTpauuu:

Tabmuuer u cxembl: «OCHOBHBIE MTPU3HAKH KU3HI», « Y POBHH OPTaHU3AIUH KUBOU IPUPOIBI».

O6opynosanue: Moaens Moiekybl JJHK.

Tema 3. XuMH4ecKHuil COCTAB M CTPOEHHE KJIETKH.

XUMUYECKHI COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTHI: MaKPOAJIEMEHTBhI, MUKPOAJIEMEHTHI.
Bonia u MuHepanbHbl€ BEILIECTBA.

@yHKIMH BOABI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHueckoro danaHca.

Bbenku. CocraB u crpoeHue 0eiakoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumbie u
3aMEHUMBIC AMHUHOKHUCIOTHI. AMUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYPBI OCITKOBOW MOJIEKYJIBI
(mepBUYHAas, BTOpUYHAS, TPETUYHASI U YETBEPTUYHAS CTPYKTYypa). XUMHUUYECKHE CBOWCTBA OEJKOB.
buonornueckne GpyHKIMu OEIKOB.

®epmeHTHl — Ouonoruueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LEHTP,
cybcrpatnas cnenuduanocts. Kohepmentsl. Butamunsl. OTiauunst GepMEHTOB OT HEOPTaHUYIECKUX
KaTaJIn3aTOPOB.

VYrneBonpl: MoHOcaxapubl (TJIOKO3a, pubO3a W JE30KCHpHO03a), Aucaxapuabl (caxaposa,
JaKTO3a) U TOJIMcaxapuabl (Kpaxmall, TIIMKOTeH, 11eJuTi003a). bruoiornyeckue GyHKIMM yTIeBOI0B.

Jlunuaer: Tpurimnepuasi, Gochomunuasl, crepousnsl. ['uapodunsHo-TUuIpOPOOHBIE CBOMCTBRA.
buonornueckue ¢ynknuu aunuaoB. CpaBHEHHE YTIIIEBOAOB, OEIKOB M JIMIHIOB KaK HCTOYHHKOB
JHEPIHH.

Hyxneunosbsie kucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crtpoenue u pyukuuu JJHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKImu.

HuTonorus — Hayka o xierke. Kiierounast Teopusi — npumep B3auMOJICHCTBHS UACH U (aKTOB B
HAy4YHOM ITO3HAaHUU. MEeTO/bl U3yUEHUs KIETKH.

Knerka kak menoctHas xwuBas cuctema. OOmmMe NpU3HAKK KIIETOK: 3aMKHYTash HapyKHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuil annapat, cucTeMa CUHTe3a OeJka.

Tunsl  KIETOK: JyKapuoTHuYeckas U IpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTudeckor kieTtku. Kierounas crenka Oaxtepuil. CTpoeHHe 3yKapUOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEILHOMN, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIMKC, UX (YHKIHH.
[Ina3smartnueckas wmemOpana, e€ cBoiictBa W (QyHKuuH. LlurorulazMa um e€ opraHoumbl.



OnnomemOpannbie opranouasl kinetku: OIIC, ammapat [Nombmxu, nu3zocomsl. [lomyaBTOHOMHBIE
OpraHOM/Ibl KIJIETKH: MUTOXOHIpPHH, MacTuibl. [IpoucxoxxaeHne MUTOXOHIApHUIM U TuiacTuia. Buabl
wiactug. HemeMOpaHHble OpraHoubl KIETKH: pUOOCOMBI, KJIETOYHBIH IEHTp, IEHTPUOIIH,
PECHUYKH, KTYTUKH. DYHKIIMKM OPraHOUJI0B KIETKU. BritoueHusl.

Anpo — perymnsatopHbiii eHTp kieTku. CTpoeHue siapa: siaepHas 000J04Ka, KapuoIuia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoncTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. IlIneitnen, P. Bupxos, . Yorcon, @. Kpuxk,
M. Vunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne  XMMHUYECKHMX — JJIEMEHTOB B HEXHMBOM  IIPUPOJIE»,
«Pacnpenenenrne XUuMUYECKUX JIEMEHTOB B )KUBOU MPUPOACH.

Tabmuuel u cxembl: «llepuognueckas TabiuIa XUMHUYECKHX OJIIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbD», «buocunTe3 Oenka», «CtpoeHne Moiekyibl Oenka», «CTpoeHue (epmMeHTay,
«Hyxneunossie kucnotel. JHK», «Ctrpoenue monekynsr AT®O», «CtpoeHue 3yKapHOTHYECKOU
KIeTKn», «CTpoeHHe >KUBOTHOW KIETKN», «CTpOEHHUE paCTUTENbHON KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH», « CTpOCHHE si/ipa KIETKW», « Y TIAEBOABD), «JIMmuabn».

OOGopyaoBaHHe: CBETOBOM MHUKPOCKON, OOOpyJOBaHWE JJIsA TPOBEACHUS HAOIIOJACHUM,
U3MEPEHHH, JKCIEPUMEHTOB, MHUKPOMPENapaThl PACTUTEIbHBIX, YXUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlaGopaTopHbIe N NpaKkTHYeCcKHe padoThI:

Jlaboparopuass pabota Ne 1. «V3yueHue KaTaIUTUYECKOM AKTHUBHOCTH (EPMEHTOB (Ha
IpUMepe aMHJIa3bl WM KaTanas3bl).

JlaGopatopnast pabora Ne 2. «M3yueHue cTpoeHHs KJIETOK pacTeHU, KUBOTHBIX U OaKTEepHii
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENapaTax U X OIHUCAHUEN.

Tema 4. ’KuzHe1eATeJIbHOCTh KIETKH.

OOMeH BemecTB, WX METa00Iu3M. AcCUMIIIALNS (TJIACTUYECKUH OOMEH) M TUCCUMMIISIINS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €OUHOrO Tpolecca Merabonm3ma. Ponb 3akoHOB
COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMAHUU METa0O0IU3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHbiii. Ponb ¢epmenToB B oOMeHe
BEILECTB U IIPEBPAILCHUH SHEPTUU B KIIETKE.

@®otocunre3. CperoBas u TeMmHOBass ¢a3pl (orocuHTe3a. Peakuumm ¢dorocuHTE3A.
DddexktuBHOCTh (hoTOCHHTE3a. 3HaA4YeHHE (OTOCHHTE3a IS KU3HM Ha 3emuie. BnusiHue ycioBwmid
cpezbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBILICHUS €TI0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTECHHIH.

XemocuHTe3. XeMOCHHTE3UpYIoIIKe OakTepun. 3HAaUeHHE XEMOCHHTE3a JIJIs )KU3HU Ha 3emIie.

OHepreTudyecknii 0OOMEH B KJeTke. Paciienienue BelecTB, BBIACICHUE U aKKyMYJIHPOBaHHUE
SHEPTMHM B KJETKE. OTambl JSHEpreruueckoro ooOmeHa. [nukonus. bpoxxeHue u ero BHJIBL
Kucnopognoe okwuciaeHue, wWid KiIeTo4Hoe abixaHue. OkuciaurenbHoe GochopuiupoBaHue.
D¢ hEeKTUBHOCTH YPHEPTETUHIECKOTO OOMEHA.

Peakuun matpuyHoro cuHTe3a. ['enernueckas wuHpopmanus u JHK. Peamuzauus
reHEeTHYeCKON uHpOpMaluu B KIETKE. ['@HeTHMYecKWil KOJ M €ro CBOWCTBA. TpaHCKpUIIUS —
matpuunblii cuHte3 PHK. Tpancmauus — OuocunTe3 Oenka. Drtambl Tpancisuuu. KoaupoBanue
aMUHOKHCIIOT. Ponb pubocom B OmocuHTE3€ OeIKa.

Hexnerounsie Gopmbl xku3Hu — BUpYychl. Mcropust oTkpbiTusa BupycoB (. M. MBaHoBckwuii).
OCoOCHHOCTH CTPOCHHUSI W JKW3HEHHOrO IMKJIa BHpPYCOB. baktepuodaru. bonesnu pacreHuid,
KUBOTHBIX M YEJOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmynoxeduuura uenosexka (BUY) —
Bo3Oyautens CIIMJla. OOpatHas TpaHCKpumus, peBepTaza W wuHTerpasa. lIpodumakTuka
pacrpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUN.

JdemoncTpanum:

Hoptpetsr: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.



Tabmunpsl u cxembl: «Tunbl nutanusy, «Metabonuzm», « MUTOXOHIPUSD, « DHEPreTUUECKHM
obmen», «Xmoporutacty, «®Dotocunres», «Crpoenue JHK», «Crpoenme u (yHKIMOHMpPOBAaHUE
reHa», «Cunrte3 Oenkay, «['eHermyeckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH 1ukn Bupyca CIIW/]a, 6aktepuodara», «Pernmukarus JJHK».

O6opynoBanue: Moaenu-amminkanuun «Yasoeaune JHK wu Tpanckpunius», «buocunTes
Oenka», «CTpoeHHe KIETKN», Mojienb cTpykTypsl JTHK.

Tema 5. PazMHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounplii UMK, WX KU3HEHHBIW UMK KiIeTkd. HMHTepdaza u wmuto3. Ilporeccsr,
npoTekaromue B uHTepdasze. Perumkanus — peaknus matpuunoro cuHte3a JIHK. Crpoenue
XpoMOcOM. XpOMOCOMHBIM HA0OP — KapuOTHUIL. JIUTUTIOUTHBIN ¥ TarUIOUIHBIM XPOMOCOMHBIE HAOOPHI.
Xpomatugsl. LluTonornueckre OCHOBBI pa3MHOXKEHHS U MHAUBUIYAIBHOTO Pa3BUTHS OPraHU3MOB.

Henenune knerkn — muto3. Crtaguu muto3a. [Iponeccel, mpoucxoasimue Ha pasHbIX CTaaAMIX
MHUTO3a. BUOJIOTHYECKUI CMBICII MUTO3A.

[TporpamMmmupyemas ru0esb KIETKH — aronTo3.

@opMbl pa3MHOXKEHHSI OPTaHU3MOB: Oecronoe W mojoBoe. Buasl 6ecrosoro pa3MHOXEHUS:
JIeJIeHNe HaJBOE, IOYKOBAaHHWE OJHO- W MHOTOKIJIETOYHBIX, CIOPOOOpa30OBaHME, BETE€TAaTUBHOE
pa3MHOXkeHHe. McKyccTBEHHOE KIIOHUPOBAHNUE OPIaHU3MOB, €r0 3HaYEHHE JUIsl CETIEKIUU.

[TooBoe pazMHOKEHUE, €TO OTINYHS OT OECHOJIOrO.

Meiios. Cramuu wmeiio3a. Ilpomeccel, mpoucxoasiue Ha craausx wmeiosza. IloBenenue
XpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbIC M 3HaU€HUE ME03a.

l'ameTorenes — mporecc 00pa30BaHUs TMOJIOBBIX KJIETOK Yy XMBOTHBIX. [lofOBBIE >Keie3bl:
CEMEHHUKU M sMyHUKU. OOpazoBaHHME M pa3BUTHE TMOJOBBIX KJIETOK — rameT (CHepMaTo30H,
SHUIEKIIeTKa) — criepMaToreHe3 u oporenes. OCOOEHHOCTH CTPOSHHS SIMIIEKIIETOK U CIIEPMaTO30H/10B.
OmnonotBopenue. [TapreHorenes.

WnpuBuayanbHOe pa3BuTHe (OHTOreHe3). DMOpHOHANbHOE pa3BuTHE (3MOpHOTeHe3). DTambl
SMOpPHOHAILHOTO Pa3BUTHUSA y TMO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHE, racTpyJslivs, OPraHOTeHE3.
[MoctaomOpronansHOe pa3BuTHE. THUIBI MOCTAIMOPHOHAIBHOTO PA3BUTHSA: MpPSAMOE, HEMpsSMOe
(mmuuHOYHOE). BrnmsHWE cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIMOCOOHBIE BBI3BIBAThH
BpOXKIAEHHBIE YPOJICTBA.

Poct u pazButue pacteHuid. OHTOre€He3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTAJINH
pa3BUTHSL.

JdemoncTpanum:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOXKEHHUST OPraHU3MOBY, «JIBOWHOE OIIOAOTBOPEHUE Y
[IBETKOBBIX pacTeHUil», «BereratnuBHOE pa3MHOXKEHUE pacTeHHiD», «/leneHue KieTKu Oakrepuil»,
«CtpoeHue noJIoBbIX KIETOK», «CTpoeHue xpoMmocoMmbhy, «Kietounsiii iukim», «Pemnukanus JJTHK,
«Mwuto3», «Meinosz», «lIpsamoe u Hempsmoe pas3BuTHE», «l'aMeTOreHe3 y MIICKONUTAIOIUX U
4yenoBeKa», « OCHOBHBIE CTAaJMU OHTOI'€HE3a».

OO6opynoBaHHe: MHKPOCKOM, MHUKporpenapatsl «CrepmMaro30uibl  MIIEKOIMHUTAIOIIET0»,
«Sineknerka miekonuTaromero», «Kapunoknnes B kieTkax KoOpellka JIyKa», MarHUTHAs MOJENb-
anmuikanus «Jlenenue kierkm», moaens JIHK, moaens Merada3Hoit XpOMOCOMBEI.

JlaGopaTopHble H NpakTHYecKue padoThl:

JlaboparopHast pabora Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOMPENAPATAX).

Jlaboparopnas pabora No 4. «/3yueHue CTpOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpEnapaTax».

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTHkH. Mcropust pa3BUTHA TeHEeTUKH. Ponb uTonoruu 1 sMOpHOIOruu
B CTAHOBJICHUM TeHETHKU. Bkiam poccuiickux M 3apyOexHbIX YYEHBIX B pa3BUTHUE TE€HETUKU.
Metoabl TeHETUKH (THOPHIONOTHYECKUHM, UUTOICHETHUECKUH, MOJEKYISIPHO-TeHETUYECKUN).
OcHOBHbIE T'€HETHMYECKHE TOHATUA. [eHeTuyeckas CHMBOJIMKA, MWCIOJIb3yeMas B cXeMmax
CKpELLMBAHUM.



3aKOHOMEPHOCTH HacJIeI0BaHUs MPU3HAKOB, ycTaHOBIEeHHBIE I'. Mennenem. MoHoruGpuxoe
CKpelIMBaHue. 3aKoH eIuHOooOpa3us rmOpUa0B NepBOro mokojeHus. [IpaBuio JOMUHHPOBAHUS.
3aKoH paclleruieHus MpU3HaKkoB. [ unoresa yuctorsl rameT. [lonHoOe U HEMOJIHOE TOMUHUPOBAHHE.

JurubpugHoe  ckpelmMBaHME.  3aKOH  HE3aBUCMMOIO  HACJIEOBaHUS  INPU3HAKOB.
[luToreHeTyecKue OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS. AHAIM3MPYIOLIEE CKpEIlUBaHUE.
Hcnonp30Banne aHAIM3UPYIOIIETO CKPELIMBAHUS IS ONIPEIETICHHSI TEHOTUIIA OCOOH.

CuenuieHHOoe HaciieoBaHUe Npu3HakoB. Pabora T. Moprana no cuerjieHHOMY Haclle0BaHHIO
reHoB. Hapy1ieHue cuenienns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHas1 TEOpUS HACJICACTBEHHOCTH. [ eHEeTUYeCKHue KapThl.

I'enernka mona. XpoMOCOMHOE ONpENENIEHHE I0Ja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHsbIe U reTeporaMeTHble opranu3Mel. HacinenoBanue npru3HaKkoB, CLHEIUIEHHBIX C TIOJIOM.

N3menunBocTh. Buabpl M13MEHUMBOCTU: HEHACJEICTBEHHAsl M HaclieZICTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOM  M3MEHYMBOCTU.  XapaKTepUCTHKA  MOJU(PHUKALMOHHONM  HM3MEHYMBOCTH.
BapuanvoHHbI psAx W BapuanuoHHas Kpuad. Hopma peakuum npusHaka. KonndecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON H3MEHYUBOCTH.

HacnencrBennasi, wiM reHoTUNIMYECKas, M3MEHYMBOCTh. KOMOMHATHBHAas HW3MEHYHUBOCTD.
Meiio3 1 nos1oBo# Ipolecc — 0CHOBa KOMOMHATUBHOM U3MEHUYMBOCTH. MyTallMOHHasi U3MEHYUBOCTb.
Knaccudukanuss MyTanuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBbIE. YacToTa M TPUYMHBI MYTaIUi.
MyTtareHHsle (akTopbl. 3aKOH I'OMOJIOTHUECKUX PAIOB B HACJIEICTBEHHOM m3MeHunmBoctu H. U.
Basuiiosa.

BuesinepHast HacI€ICTBEHHOCTh U M3MEHYNBOCTb.

l'enetuka 4yenoBexka. Kapuotun uyenoBeka. OCHOBHbIE METOAbl TEHETUKU YEJIOBEKa:
TeHEAJIOrnYeCKHid,  OJIM3HEIOBbIM,  LUTOrCHETUYECKUH,  OHOXMMHUYECKUH,  MOJIEKYJSIpPHO-
reHeruyeckuil. COBpeMEHHOE ONpeJeeHHe TeHOTUIIA: IIOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUPOBaHUe, B TOM uucie c¢ nomoiupto [I[[P-ananuza. HacnenctBennbsle 3a0osieBaHMS
YyeJioBeKa: IeHHble 00JIe3HH, OOJIe3HU C HACIeACTBEHHON MpPepaciioyioKEHHOCTbIO, XPOMOCOMHBIE
6one3nu. CoMaTHueckue W reHepaTuBHble MyTauuu. CTBOJIOBBIE KiIeTKH. [IpHHIUMBI 370pOBOTO
oOpa3a KH3HHU, JAMArHOCTUKU, NPO(PUIAKTUKM M JIEYEHUS TIeHETHUeCcKux Oose3Hedl. Menuko-
TFEHETUYECKOE KOHCYJIbTUPOBAHME. 3HAYEHME MEIULIMHCKOW TE€HETUKM B IPEJOTBPALICHUHM U
JICUEHUHU TeHETUYECKNX 3a00JIeBaHUH YEIOBEKa.

JdeMoHcTpauuu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuios.

Tabmuuel 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHUE M €ro LUTOICHETHYECKash OCHOBAY,
«3aKOH pacLIECIUICHUs U €ro LIUTOreHETUYECKass OCHOBAY, «3aKOH YMCTOTHI ramer», «lurudpugHoe
ckpemuBanue»,  «lluromornueckne - OCHOBBI ~ JUTHOPUAHOTO  CKpeluBaHUs»,  «Meiio3y,
«B3aumonencTBie allIeIbHBIX T€HOBY», «l eHeTnueckue KapThl pacTEHUM, KUBOTHBIX M YEJIOBEKa»,
«l'eneTuka mnomna», «3aKOHOMEPHOCTH HACJEIOBaHUs, CLEIUIEHHOTO cC mosiom», «KapuoTtumsl
4yejoBeKa U KMBOTHBIX», «Buabl u3MeHunmBocTH», «MoaupuKauoHHas HW3MEHYUBOCTbY,
«Hacnenosanue pesyc-¢pakropa», «['eneTnka rpynn KpoBu», «MyTallMOHHAS ©3MEHYHUBOCTHY.

OOGopynoBanue: Moxenu-anmmkanuun — «MoHoruOpunHoe — ckpemuBanue», «HemnonHoe
JOMUHHpOBaHueY, «JuruOpunHoe ckpemuBanue», «llepekpécT XpomMoOcoM», MHKPOCKON H
MuKpornpenapar «/lpo3odpunay (Hopma, mytanmuu GOpMBI KPBUIBEB M OKPAaCKH Teja), repoapuit
«I"0opox MmOCeBHOM».

JlaGopaTopHbIe U NpakTHYecKHue padoThl:

JlabopatopHass padota Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO M AUTHUOPUAHOTO
CKpEeLIMBaHUA y Jp030(UIIbl Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlabopaTopHas pabora Ne 6. «M3yuenue mMoaUPUKAIMOHHON H3MEHUYMBOCTH, MOCTPOCHHE
BapHaLlMOHHOTO PsiZia U BapUALMOHHOW KPUBOIY.

Jlabopatopnass pabora Ne 7. «AHamM3 MyTaumid |y JOpo30ouiabl  Ha  TOTOBBIX

MuKponpenapaTtax». [Ipaktuueckas pabora Ne 2. «CocTaBieHHe M aHaIM3 POAOCIOBHBIX

YEJIOBEKay.



Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa M Ipouecc. 3apoKJI€HHE CEJeKIUMU W JoMecTukarusa. Ydenue H. U.
BaBunoBa o0 IeHTpax TNPOMCXOXKIEHUS M MHOrooOpa3ust KyJNbTypHBIX pacTeHuil. LleHTps
MIPOUCXO0KICHUSI IOMAlTHUX )KUBOTHBIX. COpT, NOpPO/A, IITAMM.

CoBpeMEHHBIE METO/bI CeNEeKIMU. MaccoBblii M HMHIUBUAYAJIbHBIH OTOOPHI B CEJNEKIUU
pacteHuid U KUBOTHBIX. OleHKa 3KcTephepa. BIM3KOpOICTBEHHOE CKpElIMBaHWE — WHOPUIMHT.
UYucras nuaus. CkpemyBaHue 4UCThIX JuHUM. ['ereposuc, niam rubpugHas cuna. HeponcTBeHHOe
ckpemuBanue — aytopuaunr. Otaanénnas rudpuauzanus u e€ ycrnexu. MIcKycCTBeHHBIM MyTareHes
Y TIOJIyYEHHE MOJIUIITIOU0B. [loCTHKEHUS CENEKINN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHNU3MOB.

buotexHosmoruss Kak oOTpacib MPOU3BOACTBA. ['€HHass WHXEHepus. OTanbl CO3IaHUS
pexomOunantHo JIHK wu Tpancrennbix opranuzmoB. Kierounas wumkeHepus. Kietounsle
KyJIbTypbl. MHKPOKJIOHAJBbHOE pa3MHOKEHHE pacTeHui. KIIOHMpOBaHHE BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO03SHCTBEHHBIX OPraHU3MOB. JKOJIOTH4Yeckre U dTnueckue npodiemsl. MO — reHeTndyecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. BaHOB.

Tabmuupel u cxembl: kapta «LIeHTpBI TPOMCXOXKAEHUS M MHOTO00paszus KyJbTYpPHBIX
pactenuity, «llopoabl nOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanusi», «Paborel  akamemuka M. @. Wpanoan, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Knerounsie KyJabTyphl U KJIOHUpOBaHHUEY, «KOHCTpyHpoBaHHE M IEPEHOC T'€HOB,
XpOMOCOMY.

OO6opynoBaHue: MYJISDKM IUIOIOB M KOPHEIJIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pacrenuid, repoapuii «CelbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpakTHYecKue padoThl:

Okckypeusi «OCHOBHBIE METOAbl M JOCTHIKEHMS CEJIEKIIMM PACTeHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO0 (epMy, COPTOHMCIBITATENIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBosnonMOHHAsA OHOIOTHA.

[Ipennocelakyu BO3SHUKHOBEHMSI IBOJIIOLIMOHHONW TEOPUH. DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B
O6uosioruu. BiusiHME 3BOIOIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUH U APYTHX HAYK.

CupnerenbcTBa 3Bostonuud. [laneoHTonornyeckue: MocieoBaTebHOCTh MOSBICHUS BUIOB B
NaJICOHTOJIOTHUECKON JIETONUCH, nepexoHble ¢opMbl. buoreorpaduyeckue: cXoACTBO U pa3indue
dayH u ha0p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUE: CXOJCTBA M pa3iaMyusl SMOPUOHOB pa3HBIX BHJOB I103BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTMYHBIE, Py IMMEHTapHbIE OPraHbl, AaTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEJCTBEHHOCTH UM OCHOBHBIX
MeTa0OIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomounonHas Teopus Y. JlapsuHa. [IpeanochUiku BO3HUKHOBEHUS TapBUHU3MA. [BHKYIIME
CHJIBI 3BOJIIOIMK BHJIOB 10 JlapBHHY (M30BITOYHOE Pa3MHOXKEHUE MPU OIPAaHHUYECHHOCTH PECYpCOB,
HeonpenenEHHas N3MEHYHBOCTh, 00ph0a 3a CyIIECTBOBAHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3omonuu (CTO) u e€ ocHOBHBIE NOJIOKEHUS.

Muxkpossomronys. [Tonmysanus kak equHUIA BUIA U 3BOJIIOLUH.

JBwxymme cuibl (pakTopbl) 3BONIOLMH BHIOB B IpHpoje. MyTallMOHHBIH mpolecc H
KOMOMHATHBHAsl U3MEHUUBOCTD. [loMysiiMOHHbIE BOJIHBI U Apeiid reHoB. M3omsiuus u Murpamus.

EcrecTBeHHbI 0TOOp — Hanpasisitouuii haktop 3Bomonun. opMbl €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Botonuu. [IpuMepsl npucrnocoOaeHuit y
Opranu3MoB. ApoMop¢03bl 1 UAHOAIANTALINH.

Bun wu BupooOpazoBanume. Kputepunm Buma. OcHOBHBIE (GOpPMBI  BUA00OpA30BaHUS:
reorpapuueckoe, 3K0JI0rHIeCcKoe.



MakposBomtorusi.  Dopmbl  3BONIOLMU:  QUIeTHYECKas,, JIUBEPreHTHas, KOHBEpreHTHas,
napaniensHas. HeoGpatumMocTs 3BoIIOLNH.

[IpoucxoxaeHue oT HeCHEeUMATU3UPOBAHHBIX MpelnkoB. IIporpeccupyromas creruamn3anms.
AJlaniTUBHAs paguanus.

Jdemoncrpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kopanesckuii, K. M. bap, D.
I'exkens, @. Mromnep, A. H. CeBeprios.

Ta6muie! u cxemsl: «Pa3BuTHe OpraHnYecKoro Mupa Ha 3emiie», «3apoJIbId MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 60pbOBI 3a cymecTBoBaHue», «EcTecTBeHHBIN OTOOPY,
«MHoroo0Opa3ue CcopToB pacTeHui», «MHorooopasue T™OpoaA KUBOTHBIX», «llomymsimmy,
«MyTanoHHasi U3MEHYUBOCTBY», «ApoMop¢o3sl», «Mamoamanramum», «OOIIas aereHeparys»,

«JIBmwxymue cuitbl sBONIOIMNY, «KapTa-cxema mapmpyta nytemectsust U. Jlapsuna», «boprba 3a
cymectBoBanue», «lIpucnocobnennocts opraHuzMoBy», «l'eorpaduueckoe BHI000pa3OBaHHUEY,
«IKOJIOTMYECKOE BUI000PA30BaAHUE).

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMH OKpAcKd, HaOOp IUIOIOB H
ceMsiH, KoJutekius «l[Ipumepbl 3alIUTHBIX TPUCIIOCOONEHUN Yy KUBOTHBIX», MoJenb «OCHOBHbBIE
HaIpaBJICHUS SBOIOLUNY, 00bEMHAs MOAETh « CTPOSHHE TOJIOBHOT'O MO3Ta MIO3BOHOYHBIX).

buoreorpadudeckas xkapra mupa, Koyekiuus «PopMbl COXpaHHOCTH MCKOMAEMbIX KHUBOTHBIX
U pacTeHui», monens ammukanus «llepekpéct xpomocom», BilaxHble mpenapartbl «Pa3Butue
HacekoMmoroy», «Pa3Butne narymkm», MukpomnpenapaT «/lpozoduna» (Hopma, MyTanuu (GOpMBI
KPBLIBEB U OKPACKHU TEJIA).

JlaGopaTopHble U NpakTHYecKue padoThI:

JlabGopaTtopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopaTopnas pabora Ne 2. «Omnmcanwe TPUCTOCOOJICHHOCTH OpraHu3mMa U €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3emJIe.

JloHayuHble TpeACTABICHHUS O 3apOXKACHMM >KU3HU. HayuHble TUnoTe3bl BO3HUKHOBEHUS
KU3HM Ha 3emye: abuWoreHe3 W MaHCIEpMHsS. XUMHUYECKas 3BOJIONUSA. AOHOTCHHBINM CHHTE3
OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHX. ODKCIEPUMEHTAJIBbHOE MOATBEPKICHUE XUMUYECKON
sBosrony. HadanpHble 3Tamsl Ononorndeckoit s»poironmu. ['mnoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIETKH. llepBble KIETKH U HX OSBOJIOIUS.
®opMHUpPOBaHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

PazButHe xu3Hu Ha 3emiie mo spaMm M nepuonaMm. Karapxeil. Apxelickas U IpoTepo3oicKas
apbl. [laneo3oiickas 3pa U €€ nmepuoabl: KeMOPHICKUI, OPJIOBUKCKHUI, CUIypUHCKUN, AEBOHCKHIA,
KaMEHHOYTOJIbHBIN, EPMCKH.

Me3so30iickas 3pa 1 €€ Iepuoabl: TPUACOBBIN, FOPCKUH, METOBOM.

Kaitno3zolickas 3pa u €€ nmepuo/ibl: MajJeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOTE€HOBBIM.

XapakTepucTuka KiuMaTa W TIe0JIOTUYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl 3BOJIIOLMH
pPacTUTEIHHOTO M KUBOTHOTO MUpa. ApoMopho3bl y pacTeHui U kUBOTHBIX. [losiBlneHue, pacuBeT u
BbIMHPAHUE TPYIII KUBBIX OPIaHU3MOB.

Cucrema OpraHM4ECKOr0 MHUpa KaK OTpa)k€Hue HBONIOUMU. OCHOBHBIE CHUCTEMAaTUYECKHE
IpyIIbl OPTaHU3MOB.

DBOJIIOLIMS YelloBeKa. AHTPOIIOJIOTUS KaK Hayka. PazButue mpencTtaBieHuid O MPOUCX0XKICHUH
yesnoBeka. MeToapl M3yuyeHHsl aHTpororeHe3a. CXOAcCTBa M pa3iuuus YEJIOBEKA U KUBOTHBIX.
CucremMaT4eCKO€ MOJI0KEHHUE YETOBEKa.

JBwxkymmue cuibl  (dakTopsl) aHTpomoreHeza. HacnencTBeHHass M3MEHYHBOCTh U
ecTecTBeHHbI 0TOOp. OOIIeCTBEHHBIN 00pa3 >KW3HU, W3TOTOBJIICHHE OpPYAUN TpPyAd, MBIIUICHHE,
peub.

OCHOBHBIE CTaJIMM ¥ BETBU 3BOJIOLIMN YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymensblid, YemoBek
npsMoxoasauui, Yenosek HeaHaepTanbCKkui, YenoBek pa3ymHblil. Haxolku HCKONaeMBIX OCTATKOB,
BpeMsl CyIIIECTBOBaHHUS, 001aCcTh pacpoCTpaHEeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUSL.



UenoBeueckne packl. OCHOBHBIE OOJIBIIIME pachl: €BpOTEOHHAs (E€Bpa3uiickas), HETpo-
aBCTpaJIOU IHas (axBaTropuanbHasi), MOHTOJIOHIHAS (a3maTcko-aMepHKaHCKas). Uepthl
MPUCTIOCOOIEHHOCTH MPECTaBUTENEH YeOBEUYEeCKHX pac K YCJIOBHUSM CYIIECTBOBaHHS. EIUMHCTBO
yesoBeueckux pac. Kpuruka pacuzma.

Jdemoncrpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. . Onapun, C. Musnep, I'. FOpu, Y. JlapBuH.

Tabmumpsl u cxembl: «Bo3nukHoBeHue CoNHEYHON cucTeMbl», «Pa3BuTHE OpraHM4ecKkoro
mupa», «PactutenbHas kierka», <«OKuBoTHas kierka», «lIpokapuoTumueckas — KIETKay,
«CoBpeMeHHasi CHUCTeMa OpraHHMYecKoro mupa», «CpaBHEHHE AaHATOMHUYECKHX YEpPT CTPOCHUSA
YelnoBeKa W 4YeJOBEKOOOpPa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOTUYECKUX HAXOIO0K
NPEeIKOB COBPEMEHHOIO 4YelloBeKa», «/IpeBHeimue moam», «/lpeBHue monn», «llepBsie
COBpPEMEHHBIE JTIOAN», «YenoBeueckue pacb.

O6opynoBanue: wmymsoku — «[Ipoucxoxkaenne  yenoBeka»  (OIOCTBI  aBCTpalIONHUTEKA,
NUTEKAHTPONA, HEaHAEPTajblla, KPOMAaHBOHIA), CJETKH HJIM H300paKeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO dYeJIOBEKa (KaMHH-UYOTIEpPHI, PyOmia, CKpebsia), T€OXpOHOJIOTHYECKas TaOiuIla,
Kosiekuus «DopMbl COXpaHHOCTH HCKONIAEMBIX )KUBOTHBIX M PACTEHUID.

JlaGopaTopHbIe N NpaKkTHYeCcKHe padoThI:

[Ipaktuyeckast padora Ne 1. «/3ydyeHue HMCKONAeMbIX OCTAaTKOB PACTEHUN M >KUBOTHBIX B
KOJUICKIHSIX).

DKCKypcusi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-HAYUYHBIM WIH
KpaeBeIUECKUI My3€ii).

Tema 3. Opranusmbl 4 OKpY KamoLIas cpeaa.

DKOJIOTUS Kak HayKa. 3aJaud U pasJielbl SKOJOTUU. MeTo/Ibl 3KOJOTHYECKUX HCCIIEA0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEIOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3/1yIlIHAs, MIOYBEHHA,
BHYTPHOPTraHU3MEHHASI.

Okonorudeckue ¢akropel. Krnaccudukamus skosormdeckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONOTeHHbIEe. J[elicTBHE 2KOMOTHYecKUX (DAKTOPOB HA OPTaHU3MBI.

AOuoTtndeckue (paxTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoTonepuoansMm. [Ipucnocobnenus
OpPTaHU3MOB K JIEUCTBHUIO aONMoTHYecKuX (hakTopoB. buonornueckrue puTMel.

buotnyeckue akropel. Buasl OHOTHUECKUX B3aMMOACHCTBHIA: KOHKYPEHIIHS, XHITHIYECTBO,
cumbuo3 u ero Gopmel. [lapasutusm, koomepaius, MyTyanu3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaIu3M, HEUTpaau3M. 3HauyeHUE OHMOTHYECKUX B3aUMOJCUCTBHUM IS
CYILIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEpUCTHUKU momynsuud. OCHOBHbIE  TOKa3aTeNud  IHOMYJISLHU:
YHUCIIEHHOCTD, MJIOTHOCTbh, POKIAEMOCTh, CMEPTHOCTb, PUPOCT, MUTpalus. JMHaMUKa YUCIEHHOCTH
HOMYJISIMY U €€ peryJsiusl.

JdemoncTpanuu:

[optpetsi: A. I'ym6onbar, K. @. Pynse, O. ['exkens.

Tabmumel 1 cxembl: kKapta «lIpupomnsie 30HBI 3eMin», «Cpelnbl OOMTaHUS OPraHU3MOBY,
«Dotoneproguzm», «llomymnsiumn», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOIMYJISILIMA UHDY30pUn-
Tyenbkn», «[IuieBsie nemnm.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «Mopdoaoruueckue 0COOEHHOCTH PacTeHUI W3 Pa3HBIX MECT
OoOUTaHUDY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISIIMI pa3HBIX BUOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMBI.

Coo0611ecTBO opranu3mMoB — 6uoreHo3. CTPYKTyphl OUOIIEH03a: BHI0BasI, MPOCTPAHCTBEHHAS,
Tpoduueckas (numiesas). Bunsl-nomuHanTel. CBs31 B OMOIIEHO3E.



Okojoruueckre cucreMbl (dkocuctembl). [loHsiTHE 00 »5KocucTeMe U OHMOTEOlEHO3€.
OYHKIHMOHATbHBIE KOMIIOHEHTBI DYKOCHCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M TIOTOK YHEPTUH B dKOcUcTeMe. Tpoduueckne (HUIIEBhIE) YPOBHH dKOCHUCTEMBI. [TumeBnie
menu u cetd. OCHOBHBIE TIOKa3aTeNd DJKOCHCTEMBI: OMoMacca, MPOAYKIUSA. KOJIOTHYECKUE
MUPAMHUJIBI:  TPOJYKIIUH, YHCICHHOCTH, Owmomacchl. (CBOHCTBAa JKOCHCTEM: YCTOWYHBOCTb,
camoperysinusi, pazsutue. CyKieccus.

[IpuponHble 3IKOCHCTEMBI. DKOCHUCTEMBI 03€p H peK. OKOCHUCTeMa XBOWHOTO WM
MIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HKOCHCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucteMbl. buonoruueckoe u
X03SCTBEHHOE 3HAUCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak (axkTop ycToilumBocTH 5KOcHcTeM. CoxpaHeHHE OHOIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U cTpykTypa ouochepsl. Kupoe
BeriecTBo U ero ¢yHkiuu. OcobeHHocTr 6uochepsl Kak TI00aTbHON YKOCHCTEMEI. J[nHaMu4eckoe
paBHOBecHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemmecTB W OHOTCOXUMHUYECKHE IMKIBI 3JIeMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTtBo B Omochepe 3emiin. AHTPOIOTEHHBIE M3MEHEHUs B Omocdepe. ['mobanbHbIE
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHHE TpUPOAbI M yenoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usi Kak OCHOBA
yctoiunBocTu Ouocdeprl. OcHOBa paliOHATBHOTO YIPABICHUS MPUPOAHBIMU pecypcaMu M HUX
uCTonb30BaHue. JlocTmkeHns: OMOJIOTHH U OXpaHa IPUPOIBI.

JdemoncTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuii.

Tabmumpsl u cxembl: «llumesbie 1enw», «buoleHO3: cocTaB U CTpyKTypay, «lIpuponnsie
coobmectBay, «llemn mmTaHMs», «OKojormuyeckas mnupamuaa», «buochepa u  uyemomex»,
«IKocHUCTeMa HMIMPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOMHOro yeca», «buorneHo3 Bogoémay,
«ArpoueHnosy, «IIpuMepHble aHTPONOreHHbIE BO3ACHCTBUS HAa IPUPOLY», « BaxkHel1e HCTOUHUKH
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boia», «llouBa — BakHelmmas cocraBistomas Ouochepsn»,
«®Dakropsl nerpaganuu nouBy», «IlapHUKOBBIA >PdherT», «DaKTOPhl PaIUOaKTUBHOTO 3arpsi3HEHUS
ounocheps», «O0ImIas cTpykrypa ouocheps», «Pacnpocrpanenue xxu3Hu B 6uocdepe», «O30HOBBIH
aKkpaH ouocheps», «Kpyrosopot yriepoaa B 6uochepe», «kKpyroBopor a3zora B mpupojie».

O6opynoBanue: MoJeTb-anIInKaus « TUMUdHbIe OWOIEHO3BI», TepOapuil «PacTuTenbHbIe
coobmiecTBa», Koiiekiuuu «buoneHos», «Bpenutenu BaKHEWIINX CEIbCKOXO3SICTBEHHBIX
KyJIbTyp», TepOapuu W KOJUICKIMHM PACTCHUH W IKUBOTHBIX, MPHUHAIICKANME K Pa3HBIM
9KOJIOTUYECKUM Tpynmam ojaHoro Bumaa, Kpacnas kuura Poccuiickoit denepanmu, n3o00pakeHUs
OXpPaHSIEMBIX BUJIOB PACTEHUH U )KUBOTHBIX.



[UVIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOITPAMMBI II0 BUOJIOTHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
00yYalomMMHUCS TIPOrpaMM CpeJHero oOmero oO0pa3oBaHUS: JIMYHOCTHBIM, METAalpeIMETHBIM U
MMpCAMCETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs mpeamera «buosorus» BblAeIeHbI
CJICYIONINE COCTABIISIONINE: OCO3HAHME O0YYAIOIIMMHUCSI POCCUMCKON TPa)KTaHCKON UACHTUYHOCTH
— FOTOBHOCTU K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOMPEEICHUIO, HATMYUE MOTUBALIUU K
0o0y4eHHI0 OUOJIOrHH, LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEW M UCTOPUUYECKUX TPATUIUN Pa3BUTHUSL OMOIOTUYECKOTO 3HAHUS, TOTOBHOCTh H
CIIOCOOHOCTh OOYyYaroLMXCs PYKOBOJCTBOBATHCS B CBOEH AESITEILHOCTU LEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMH, MPHUCYIIMMH CHUCTEME OHOJIOTMYECKOTO OOpa30BaHMS, HAIMYUE IKOJIOTUYECKOTO
IPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTh LIENTU U CTPOUTH )KU3HEHHbBIE TUIAHBI.

JIuyHOCTHBIE PEe3yNIbTaThl OCBOCHUS MpeaMeTa « buosorusy A0CTUraloTCs B €IMHCTBE yUeOHOM
U BOCIUTATEIbHOM  JIEATEIbBHOCTH B  COOTBETCTBUM C  TPAAULIUOHHBIMH  POCCUHUCKHUMH
COIIMOKYJIbTYPHBIMH, HCTOPUYECKHUMH M JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe MpaBWJIaMd W HOPMaMH TIOBEIEHUS M CIOCOOCTBYIOT IMpolieccaM CaMOIO3HaHMs,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMHM JIMYHOCTH, MATPUOTHU3MA,
YBaXEHUSA K 3aKOHY W IPaBONOPAJNIKY, YEJIOBEKYy TpyAa M CTaplieMy IOKOJICHHIO, B3aHMMHOTO
YBaXXEHHU, OEPEKHOTO0 OTHOIICHUS K KYJIbTYPHOMY HACICAUIO U TPAJAHUIIMSAM MHOTOHAIIMOHAIHLHOTO
Hapona Poccuiickoit denepaiiun, MpUpoe U OKPYy-Karolieu cpene.

JluyHOCTHBIE pe3yJIbTaThl OCBOEHUS ydeOHOro mnpeamera «buonorus» AOMKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYarolIMXcs PYKOBOJACTBOBAThCA CHOPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JTMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHU,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OO0IECTBa, pacHIMpEeHHE KUZHEHHOTO
ONbITa W OMbITA JEATEIIBHOCTH B MPOILECCE PEaTn3allii OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIIBHOMN
JeATEIbHOCTH, B TOM YHUCJIE€ B YAaCTHU:

1) rpakIaHCKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH TPAKAAHCKON MO3UIIUU 00YYAOIIErocsl KaKk aKTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1ecTBa;

OCO3HAHHWE CBOMX KOHCTHUTYLMOHHBIX TpaB U OOS3aHHOCTEH, YyBa)XKCHHE 3aKOHA W
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIESATENBHOCTH IMPHU CO3JaHUU yYEOHBIX MPOEKTOB,
penieHun yueOHBIX 1 TTO3HABATEIIbHBIX 33724, BHITTOJIHCHHH OUOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENesATh COOCTBEHHYIO MO3UIIMIO TI0 OTHOIICHHUIO K SIBIICHUSM COBPEMEHHOM
JKHU3HU U OOBICHSTE €€;

YMEHHE yUUTHIBATh B CBOUX NEHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOJCHCTBUS
JOJIeH € Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MMO3HABATEJIbHBIX U UCCIEIOBATEIIbCKUX 3a/1a4, YBAKHUTEIBHOTO OTHOIIEHUS K MHEHHIO ONIIOHEHTOB
npu 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOIOTHUECKOTO COJIEPKaAHUS;

TOTOBHOCTH K TYMAHUTAPHON U BOJOHTEPCKOW NEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUICKON TpakJaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoAdy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoM, ropaocT 3a CBOM Kpai, cBor Ponuny,
CBOM SI3BIK M KYJIBTYPY, IPOLLIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHWE K MPUPOHOMY HACIEIUI0 W MaMATHUKAM TPHUPOIBI, TOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCHUHUCKHX YUEHBIX B CTAHOBJICHHWE W pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAUEHUSI OMOJIOTHH B TIO3HAHHUH 3aKOHOB MPUPOBI, B KU3HU YEIIOBEKA U COBPEMEHHOTO
00I1IeCTBA;

ujeiHas yOoexxIEHHOCTh, TOTOBHOCTD K CIY:KEHHIO M 3amnuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyapoy;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOI0 HAPOJA;

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJia B IOCTPOEHUE YCTOMUMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOAMTENSM, CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS HEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaaulUiAMHU HapoaoB Poccuu;

4) 3¢TETHYECKOr0 BOCITUTAHUS:

JCTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHIA;

MOHUMAaHHE YMOLIMOHAILHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISITH KAYECTBA
TBOPYECKO JINUHOCTH;

5) ¢puznyeckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPhI 310POBbSI H IMOIHOHAIBLHOIO
0J1aronoJIyuns:

MOHUMAHWE W peanu3anus 370pOBOTO M 0€30MacHOro o0pasza XKU3HH (3A0POBOE MHUTAHUE,
cOONIOZICHNE TUTHEHUYECKUX TMPaBWI W HOPM, COANaHCHUPOBAHHBIA PEXUM 3aHITHA U OTABIXA,
peryisipHas puznyeckas akTHBHOCTB), 0€pEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEeHHOMY (DM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHUMAaHWE [IEHHOCTH MPaBUJI WHIANBUIYATBHOTO M KOJJIEKTHBHOTO O€30MIaCHOTO TTOBEJICHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCIICJICTBUMA W HEMPHUATHS BPEIHBIX TMPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJIS,
HapKOTUKOB, KypeHHs);

6) TPyA10BOr0 BOCIIUTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPyAOIo0ue;

TOTOBHOCTh K aKTUBHOM NEATEIBHOCTH TEXHOJIOTHYECKON M COIMAbHOW HAMpPaBIEHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATH, TNIAHUPOBATH U CAMOCTOSITEIIBHO BHITIOJIHATH TAKYIO ACSITEIHHOCTD;

UHTEpEC K pas3nuuHbIM chepam mnpodeccruoHaNbHON JesSTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oyaymiei mpodeccun u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUU BCEH KU3HU;

7) IKOJIOTrM4eCKOr0 BOCTIUTAHUS:

9KOJIOTMUYECKU 11e1eco00pa3HOe OTHOIIEHHE K IMPUPOAE KaK HCTOYHHKY >KM3HHU Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMUS;

MOBBIIICHUE YPOBHS HKOJOTHYECKOM KYJIBTYphl: TPHOOPETECHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAIOUIEH Cpeibl;

OCO3HaHHUE T7100aIbHOI0 XapaKTepa dKOJIOTMUYEeCKUX Mpo0OJieM U MMyTell UX pelIeHus;

CIIOCOOHOCTH HCIIONB30BAaTh MPHOOPETaeMbIe MIPH W3YYCHUH OMOJIOTHH 3HAHHS U YMEHUS TIPH
pelieHnr npoOseM, CBSI3aHHBIX C palMOHAJIbHBIM IMPHUPOAOIOJIb30BaHNEM (COOIIOACHUE MPaBUIT
MOBEJICHUSI B MPUPOJIE, HANIPABIECHHBIX HA COXPAHEHHE PAaBHOBECHUS B SKOCHCTEMAaX, OXpaHy BUJOB,
JKOCUCTEM, Onochepsl);

AKTHUBHOE HEMPUATHUE ACHCTBUN, IPUHOCAILINX BPEI OKPY’KaIOIIEH MPUPOIHON cpeae, yMEHHE
MPOTHO3UPOBATH HEOIATONPHUITHBIC SKOJOTHUECKHE TOCIEACTBUSA MPEANTPUHUMAEMBIX EUCTBUN U
NpeIoTBpalIaTh UX;



HaJIMYUE Pa3BUTOrO SKOJIOTMYECKOIO MBIIIICHHS, SKOJIOTHYEeCKOM KyJIbTYypbl, OIbITa
JEATEIBHOCTH ~ DKOJIOTMYECKOM  HANpPaBIE€HHOCTH, YMEHHMS  PYKOBOACTBOBATbCA MMM B
MO3HABATENIbHOM, KOMMYHHKAaTUBHOW W COLMAJIbHONW TPAaKTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOH IEATEIbHOCTU IKOJIOTNYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHUSA:

Cc(OPMHPOBAHHOCTE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd ¥ OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHajiore KyJbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIHUKYJIbTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOW KYJBTYpbl KAaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIIOJIbMU U TO3HAHUS MHPa;

NOHMMaHWe cnenu(ukr OHOJOTMM KaK HayKd, OCO3HaHUs e poiu B (HOPMHUPOBAHUU
pAaLMOHATIBHOIO HAYYHOTO MBILIUICHHS, CO3JAAHUU LEJIOCTHOIO MPEICTaBIECHUs 00 OKpY’KarolleM
MUpE KaK O €IUHCTBE IPUPO/IbL, YEJIOBEKA U OOLIECTBA, B IO3HAHNUN IIPUPOIHBIX 3aKOHOMEPHOCTEN U
peleHny nIpo0eM COXpaHeHHs! TPUPOTHOIO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJOTMH Ui COBPEMEHHOH IMBHIM3AIMM: OOECIeYeHUs
HOBOTO YPOBHSI DPa3BUTHS MEIUIMHBI, CO3JJaHUE IEPCIEKTUBHBIX OMOTEXHOJOIHMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOJeMBbl Pa3BUTUS YEJIOBEUYECTBA, MOMCKA MyTeW BBIXOJa M3 TI00AIBHBIX
9KOJIOTUYECKUX MpoOjaeM M obecredeHus: nepexoja K yCTOHUMBOMY pa3BUTHIO, PALUOHAIBHOMY
UCIIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHMOJIOTMYECKMX 3HAHUH B II€NAX IOBBIMIEHHUS oOIen
KyJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOM dYacTH (DyHKIIMOHAIBHON
TPaMOTHOCTH 00ydJaronuxcs, opMUpyeMoii MpH U3YUESHUN OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, MCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIOJb30BaTh MOJy4daeMble 3HAaHUS JUISI aHalM3a U OOBACHEHMs SABICHUH
OKpY’KaIOIIET0O MHpa W TMPOUCXOMAUIMX B HEM HM3MEHEHUH, yMeHHe JenaTb OOOCHOBAHHBIC
3aKJIIOYEHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX C LENbIO MOIY4YE€HUsS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOIMUECKUE 3HAHUS /IS peIlieHus TpodiieM B
pEeaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHME LIEHHOCTH HAy4YHOH JeATelIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO H
MCCJIEIOBATENIBCKYIO AESITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMW 110 OWMOJOIMM B COOTBETCTBUU C JKMU3HECHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yJbTaTbl OCBOEHHUS Yy4yeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble A8 (OpMUPOBaHMS ~ MHUPOBO33PEHHUS  OOYHAIOUIMXCS  MEXIUCHMIUIMHAPHBIE
(MexTpeIMeTHBIE) O0IleHayYHbIe MOHATHUS, OTPAXKAIOIINE LIETIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
cneun(uKy METOJIOB IO3HAHMSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, JHEprus,
SBJIEHUE, MPOIIECC, CUCTEMA, HAyUHBIH (PAaKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIieIoBaHue, HAONI0JIeHHe, H3MEepeHHe, AKCIEPUMEHT M JpYyTuX), YHUBEpcaJlbHble Yy4yeOHbIE
neicTBus (MO03HaBaTeIbHble, KOMMYHHKATHBHbBIE, PETYISATUBHBIE), oOecreunBaione GopMUpoBaHue
(YHKIMOHAIBHONH TPAaMOTHOCTM W COLMAIBHOM KOMIIETEHLUMH OOYyYaroluxcs, CHOCOOHOCTh
00y4aroluXxcsl HUCIOJIb30BAaTh OCBOEHHBIE MEXAMCIMILIMHAPHbBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCaJIbHbIE YUeOHbIE IEHCTBHS B TO3HABATEIBHOM U COIMAIEHON MPAKTUKE.

MertanpeameTHble pe3yabTaThl OCBOCHUS IPOrPaMMbl CPEIHET0 001IEro 00pa3oBaHUs AOJKHBI
OTpakaTh:

OBJ1ajieHNe YHUBEPCAIBHBIMH Y4eOHBIMH O3HABATEIbHBIMH JACHCTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeHCTBUS:



CaMOCTOSITENILHO  (hOPMYJITUPOBATh M aKTyalIM3UpOBaTh TPoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh TIPH OCBOCHHH 3HAHWK MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIn3a, CUHTE3a,
CpaBHEHHUs, Kiaccudukamu, o000IIeHNs ), paCKPBIBATh CMBICTT OMOIOTHYECKUX TOHATUHN (BBIACISATH
WX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHSATHSIMH),

OTpEACIATh IENU JEATSIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH UX JOCTHKCHUS,
COOTHOCHUTH PE3YyJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKHE TIOHATHUS JUTSI OOBSCHEHHSI ()aKTOB U SIBIICHUH YKUBOU MPUPOIBL;

CTPOUTH JIOTUYECKHE pacCyX AeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, MO AHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BBIBOABI H
3aKIIIOYCHUS;

NPUMEHATh CXEMHO-MOJCIBHBIC CPEJCTBA JUISl TPEJICTABICHHS CYIIECTBEHHBIX CBS3EH H
OTHOIICHUH B H3y4YaeMbIX OHOJIOrMYECKUX OOBEKTax, a TaKke MPOTUBOPEUYHIl pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX NHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PELIECHUS MPOOJIeMbl C yUYETOM aHANIM3a MMEIOLIUXCS MaTepuaIbHBIX U
HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OIEHHUBAaTh COOTBETCTBHE pPE3YJIbTATOB IIEIISM,
OIICHUBATH PUCKU TOCIICICTBUN ACITETLHOCTH;

KOOPAMHHUPOBATh U BBIMNOJHATH pPabOTy B YCIOBHUAX pEallbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIIJICHHE MIPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeA0BaTEIbCKUE TeHCTBYSI:

BJIQJICTh HAaBBIKAMHU YYCOHO-HCCIICIOBATEIIBCKOW W TMPOCKTHOW JESITeIbHOCTH, HAaBBIKAMH
pazpeiieHusi mpooOsieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOOB
pEIICHHS TPAKTUIECKHX 3a]1a4, TPUMEHCHHUIO PA3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONB30BaTh PA3IUYHbIE BHIBI JCSITENBHOCTH 1O TIONYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETANN, TPEeoOpPa3OBaHUI0 W TPHMCHEHUIO B YYEOHBIX CHUTYaIlMsAX, B TOM YHCJIEC TIPH
CO3/IaHUU YUEOHBIX U COIHMANBHBIX IPOEKTOB;

dbopMUPOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIIOYCBBIMH
MOHATUAMHU U METOJIaMU;

CTaBUTh M (POPMYITUPOBATH COOCTBEHHBIC 3aJa4ll B OOPA30BATEIBHOW EATCIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TTPAYMHHO-CJICICTBEHHBIC CBS3M W aKTYaJIM3UPOBAThH 3a/]ady, BBIIBHTATh THUIIOTE3Y
e€ pelIeHusl, HaXOUTh ApTYMEHTHI JUIS JOKa3aTeNbCTBA CBOMX YTBEPKICHHH, 3a/1aBaTh MapaMeTpsl U
KPUTCPUU PEIICHUS;

aHAJIM3UPOBATH MOMYUYEHHBIC B XOJI€ PELICHUS 33aa4l Pe3yiIbTaThl, KpUTUUECKU OI[CHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH N3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATH PUOOPETEHHBIHN OIIBIT;

OCYIICCTBIISATh IICJICHANPABICHHBIA IMOUCK IEPeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
npo(heCcCUOHATBFHYIO Cpeay;

YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U TIPAKTHYECKYIO 001aCTH KHU3HEACITCITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC HJCH, MPEJIAaraTh OPUTHHAIBHBIC TIOXObI U PEIICHUS, CTABUTH MPOOJIEMBI
W 3371a4M, IOMYCKAIOIINEe albTepHATUBHBIC PEIICHUSI.

3) paGora ¢ uHpopManmeit:

OPUEHTUPOBATLCS B PANIMUYHBIX HUCTOYHHWKAX WH(popmammu (TEKCTe Y4eOHOTro MOCoOws,
HAYYHO-TIOMYJISIPHON JHTEepaType, OMOJOTMUECKUX CJIOBAapSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax pnaHHBIX, B IHTepHeTre), aHanM3MpoBaTh HMHMOPMAIMIO pPA3IUYHBIX BHIOB U (opMm
MpeICTaBICHNS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopMyIMpoBaTh 3ampoChl W TMPUMEHITH Pa3IUYHBIE METOJbI TP TMOWCKE U O0TOOpe
Ouosorudeckoi HHGopMaIuu, HeOOXOIUMOI JIJIs BHITIOJIHEHUS yUeOHBIX 3a/1a4;



npuobperaTh ONBIT HMCHOJb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX TEXHOJOTHUH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (QOpMy MpelacTaBiI€HHs  OHOJOTHYECKOM
UHpOpMaLUH (CXeMbl, TpadUKH, TUarpaMMBbl, TAOIUIBI, PUCYHKH U JIPYTO€);

UCMOJIb30BaTh HAy4yHbIH S3bIK B KayecTBE CpeIcTBA MpHU paboTe ¢ OHOIOrHYecKon
uHpOpMaLUeil: MPUMEHATh XMMUYECKHe, (PU3MUecCKMe W MaTeMaTU4eCKUe 3HAKH W CHUMBOJIBL,
dopmynbl, abOpeBUaTypy, HOMEHKIATypy, MCIIOJIb30BaTh M  IPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJIaJICTh HaBbIKAMM pacllo3HaBaHMs M 3alUThl HH(pOpMauK, HH(POPMAILIMOHHON 0€301aCHOCTH
JMYHOCTH.

OsgJiaieHNe YHUBEPCAJIBHBIMH KOMMYHUKATHBHBIMH J1elCTBUSIMM:

1) oO1enue:

OCYILIECTBIIATh KOMMYHHKAILIMU BO BCeX cepax >KU3HU, aKTUBHO Y4acTBOBAThH B JIMAJIOTE HITU
JMCKYCCHH IO CYLIECTBY 00CYyKIaeMoil TeMbl (yMEHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKJICHHS
OTHOCHUTEJIHO BBINIOJHEHMS IIpeagaraéMoil 3ajJaud, YYUTBIBATh HMHTEPECHl M COTJIACOBAHHOCTH
HO3ULUHI IPYTUX YYaCTHUKOB JHAJIOTa UM JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPEACTBAa OOIIEHHUS, TOHUMATh 3HAUYE€HHE COLMAIBHBIX 3HAKOB,
NPEANOChUIOK BO3HMKHOBEHMSI KOH(JIMKTHBIX CHUTyallMd, yMETb CMAr4aTh KOHQUIMKTBI U BECTH
HIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMM OOILIEHUS U B3aMMOEHCTBHS, TIOHUMATh HAMEPEHUS JPYTUX
JrO/IeH, TPOSIBIATH YBAXHUTEIHHOE OTHOLIEHHE K COOECeIHMKY M B KOpPpeKTHOW (opme
(opMyIHMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEeJIbHOCTD:

IIOHUMAaTh U HCIOJb30BATh IPEUMYIIECTBA KOMAHJHOM M MHIMBHUYaJbHOHM pabOTHI INpH
peueHn OHONOTHYecKol MpoOIeMbl, 0OOCHOBBIBATE HEOOXOJIUMOCTh NPUMEHEHHUS TPYIOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHHA ¢ yd4€TOM OOIIMX HHTEPECOB M
BO3MOXHOCTEH Ka)/10r0 WieHa KOJIEKTUBA;

NPUHUMATDH LEJIH COBMECTHOU NEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBHSA
10 €€ IOCTHKEHHUIO: COCTaBIISATh IUIaH ACHCTBUI, paclpenesaTh poJid C y4€TOM MHEHUH y4aCTHUKOB,
00CyKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBAaTh KaY€CTBO CBOETO BKJIAJa M KAXKAOT0 YYaCTHHKA KOMaHJbI B OOLIUI pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBbIE IPOEKTHI, OLEHMBATH MJEU C MO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETNYECKOE MOBEACHUE B PA3JIUYHBIX CUTyalUsAX, POSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAJIBHBIMH PeryissTHBHBIMH JeliCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA /7Sl BBISIBIICHUS POOJIEM M UX PEIIEHUs B )KU3HEHHBIX
U Y4eOHBIX CUTYAIHSIX;

BbIOMpPATh HAa OCHOBE OMOJIOTMYECKMX 3HAHUM IIeJIeBbleé U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEHCTBUSX W TOCTYIKax I0 OTHOIIEHUIO K JKMBOM NpPUPOJE, CBOEMY 3J0pPOBBIO M 3/10pPOBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISITh IO3HABATENBHYIO JIESTEIBHOCT, BBIABISATH IPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHbIE 337a4l B 00Pa30BaTENbHON JESITEIbHOCTH U KU3HEHHBIX
CUTYyalusX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELIEHHs MpoOJIeMbl C Y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEIIIOUYTEHUH;



JIeJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBAThH MPHOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW J3PYAHULIMU B Pa3HbIX 00JACTIX
3HAHUM, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIbHOW peduieKCMM KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHM U
MBICJIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBaHMIA, MCTOIb30BATh NPUEMBI Pe(IIEKCUU IS
OLIGHKH CUTYaIllH, BHIOOpA BEPHOTO PEIICHHUS;

YMCTb OLICHUBATL PUCKU U CBOCBPECMCHHO NPUHUMATL PCUHICHUSA 110 UX CHUKCHUIO,

IPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [IPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsiTHE CeOA U APYrUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U JOCTOWHCTBA,

MPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IPU3HABaTh CBOE MIPAaBO U MPABO APYTHX HA OIIUOKH;

Pa3sBUBATh CHOCOOHOCTH ITOHUMATh MUD C MO3UIHUHU APYTOTO YCIOBCKA.

IHPEAMETHBIE PE3YJIBTATDHI

[IpenmetHbie pe3yibTathl ocBoeHHs nporpammbl COO mo Ouosnoruu Ha 06a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue g ydyeOHoro mnpenmera «buonorus» HaydHble 3HaHUS, YMEHHS U
CHOCOOBI IEHCTBUI MO OCBOCHUIO, MHTEPIPETALUU U TPE0OPa30BAHUIO 3HAHUH, BUJIBI 1€ATEIILHOCTH
TI0 TIOJTYYSHHIO HOBOTO 3HAHWS ¥ IPUMEHEHUIO 3HAHUI B a3 IMYHBIX YUCOHBIX CHUTYAIHsX, a TAKXKE B
pealbHBIX KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C OMonorueii. B mporpamme npeaMeTHbIe pe3yabTaThl
MPEJICTaBJICHbI 10 TOAaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yuyeOHoro npeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpa’kaTh:

c(OPMHPOBAHHOCTh 3HAHMKA O MeCT€ M pPOJM OWOJIIOTUM B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHUpA H
HAYYHOTO MHUPOBO33PEHHUS, O BKIIAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
Ouooruu, GyHKIMOHAILHON IPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 33/1a4;

YMEHHE DPACKPBIBATH COJCpPKAHWE OHMOJIOTMYECKHX TEPMHUHOB M TOHITHUN: XHU3Hb, KIIETKA,
opranusM, mMetabonu3M (0OMEH BEIIECTB M MPEBpAIICHUE SHEPTHH), TOMEOCTa3 (CaMOpETyJIsaIus),
YpOBHEBasl OpraHU3alys )KUBbIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PENPOAYKIIHS), HACIIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHHME u3Jaratb OWOJIOTMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
IEHTpaJIbHAS JJ0rMa MOJICKYJIIpHO# Ounosyorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
U ydeHHs (0 LEHTpaX MHOT0O00pasusi W MPOUCXOXKICHHS KyIbTypHbIX pactenuii H. 1. BaBuiona),
OTIpECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHUE BIIAZIETh METOAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOICHHE U OMTUCAHUE JKUBBIX
CUCTEM, MPOIIECCOB M SBJICHWM, OpraHu3alvs M NpPOBEIACHHE OMOJIOrMYECKOro SKCIEPUMEHTA,
BBIJIBUYKCHUE TUITOTE3bI, BHISBJICHUE 3aBUCUMOCTH MEKIY UCCIIEAYEMBbIMU BETMYMHAMH, OOBSICHEHHUE
MOJTyYEHHBIX PE3YJIbTATOB, UCIOIb30BAHHBIX HAYUHBIX MOHSATUH, TEOPUIl U 3aKOHOB, YMEHUE JIENaTh
BBIBOJIBI HA OCHOBAHUH TIOTYYE€HHBIX PE3yJIbTATOB;

YMEHHE BBIICNATh CYIICCTBEHHBIE IMPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
OpeBpallleHUsT PHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOIO M 3HEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIIOJOTBOPEHMS, Pa3MHOXKEHHS, HWHAWBHUIYaJIbHOTO pPa3BUTHUS
opraHusMma (OHTOTeHe3);

YMEHHE MPUMEHSTh IOJIyY€HHbIE 3HAHUSA JUId OOBSCHEHUS OWOJIOTMYECKUX IPOLECCOB U
SIBIICHUH, JUISl TIPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEAHEBHOW >KU3HH C IIENbI0 00eCreYeHUS



0€30MacCHOCTH CBOET0 3/I0POBBS U 3710POBbsI OKPY KAIOLIUX JIOEH, COOTI0AEHHSI HOPM IPaMOTHOTO
MOBEJICHUS B OKpPY)KAIOLIEH NpUPOAHOI cpeie, MOHMMaHUE HEOOXOAWMOCTH HCIOJIb30BAHUS
JOCTIKEHUH COBPEMEHHOI OMOJIOTHH M OMOTEXHOJIOTHH TSl PAIIMOHATIFHOTO TIPUPOIOTIONB30BaHUS;

YMEHHE pelaTh »JJIEMEHTapHble TI'eHEeTHUeCKHe 3aJauyd Ha MOHO- U JUTrHOpHIHOe
CKpEIlMBaHUE, CICTNIEHHOE HAcCJleI0BaHUE, COCTABIATH CXEeMbl MOHOTHMOPHIHOTO CKPEIIUBAHUS AJIs
IpeJICKa3aHMsl HacJIe10BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATDH JJAO0OPaTOPHbBIE U MPaKTUUYEeCKHe padoThl, COONI0IATh MpaBuiIa mpu padboTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pyIOBaHUEM;

YMEHHE KpPUTHUYECKH OICHUBaTh M HWHTEPIPETHPOBATh HH(POpMALHMIO OUOIOTUYECKOTO
COJICpKAaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBbIC 3HAHMA W3 PaA3IMYHBIX WCTOYHHMKOB (CpeicTBa
MaccoBOM HMH(OpMAaIMK, HAYYHO-TIOMYJISPHBIE MaTepualbl), 3THUYECKHUE AaCIeKThl COBPEMEHHBIX
HCCIICIOBAHUI B OMOJIOTHH, MEAUIIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHUCBMEHHBbIE U YCTHbIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 MHPOPMALIMIO U3 HECKOJIBKAX MCTOYHHKOB, IPAMOTHO HCIOJIB30BATh MOHATUHHBIN
anmnapat OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTo mpeamera «buonorus» ¢ 11 knacce NOMKHBI
OTpa’kaTh:

c(OPMHPOBAHHOCTh 3HAHMKA O MeCT€ M pPOJM OWOJIIOTUM B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHUpA H
HAYYHOTO MHUPOBO33PEHHUS, O BKIIAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
Ouooruu, GyHKIMOHAILHON IPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATH COJIEp)KaHHE OMOJOTHYECKUX TEPMHHOB W TOHSATHI: BUJ, TOIYJISALNS,
reHO(OH]I, HBOJIOLMS, ABMKYILIUE CHIIbI ((haKTOPBI) BOJIIOLUH, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHKe, SKOJIOTHIECKHE (PAKTOPHI, SKOCHCTEMA, TPOIYIEHTH, KOHCYMEHTHI, PEIyICHTHI,
LeNH MUTaHUs, SKOJIOTHYecKas NupaMuia, OuoreoneHos, buocdepa;

yMEHHE u3Jlaratb Ouojormdyeckue Tteopuu (dBomouuonHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHs 3BOJIIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU (3apoaplimieBoro cxojicrsa K. M.
bapa, uepenoBanusi rnaBHbIX HampaBieHud u myrted sBomouumun A. H. CesepuoBa, ydueHus o
6uochepe B. . Bepnasickoro), onpenensars TpaHULbl KX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHE BIIAJICTh METOaMH HAYYHOTO IMO3HAHUS B OMOJIOTHUU: HAOIIO/ICHUE U OITUCAHNE )KUBBIX
CHCTEM, NpOLIECCOB M SBJICHUH, OpraHu3alys M INPOBEACHHE OHOJOTMYECKOrO SKCIIEPUMEHTA,
BBIJIBU)KCHUE THITOTE3bI, BHISBJICHUE 3aBUCUMOCTH MEKIY MCCIICIYyEeMBbIMU BETMYMHAMH, OOBSICHEHHUE
HOJYYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BaHHBIX HAyUHBIX NOHATHH, TEOPUIl U 3aKOHOB, YMEHHE JIEJIaTh
BBIBOJIBI HA OCHOBAHHH TIOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJIENATh CYLIECTBEHHBIE MPHU3HAKH CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BHUIIOB,
HOIYJISILUM, TPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OLEHO30B U 3KOCHUCTEM, OCOOEHHOCTH
IpPOIIECCOB:  HACIEACTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMA,
IPUCIIOCOOIEHHOCTH OpPraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (PAKTOPOB Ha OpraHU3MBI, IEepeHOoca
BEIIECTB M IOTOKA SHEPIMU B SKOCHCTEMaX, aHTPOINOIEHHBIX HM3MEHEHHH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPyTrOBOPOTa BEILIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B Ouocdepe;

YMEHUE TPHUMEHATh IOJIyYE€HHbIC 3HAHUSA JUIsI OOBSICHEHUS OUOJOTMYECKUX MpPOLECCOB U
SIBJICHUH, JUIsl TIPUHATHUS TPAKTUYECKUX PEIICHWA B TOBCEIHEBHOM JXKU3HHU C IENBI0 00eCTICUeHHS
0€30IaCHOCTH CBOETO 3/I0POBbs M 3/10POBbSI OKPYKAIOIIUX JIFOACH, COONIIOICHUST HOPM I'PaMOTHOTO
NOBEJICHUST B OKpPY)KAIOMIEH NPUPOJHON cpeze, TMOHMMAaHWE HEOOXOAWMOCTH HCIOJIh30BAHUS
JOCTH)KEHUM COBPEMEHHOM OMOJI0rUHU AJIs pAallMOHAILHOTO MPUPOAONOIb30BAHNUS;

YMEHHE pelIaTh AIeMEeHTapHbIe OMOIOTHUECKHE 3a/1a4k, COCTABIIATh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPTUHU B SKOCHUCTEMaX (I[eNU MUTaHus);

yYMEHHUE BBITTOIHATE JJAOOPATOPHBIE U MPAKTHYECKUE pabOoThI, COOJI0IaTh MpaBHIIa PU padoTe
C y4eOHBIM | JTaDOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KpPUTHUYECKH OIEHMBaTh M HWHTEPIPETHPOBATh HH(POpMALHMIO OUOIOTUYECKOTO
COJIepXKaHUs, BKIIOYAIONIYIO TICEBJIOHAyYHBbIE 3HAHHMS W3 PA3JIUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBoM  WHGOpMalMK, HAY4YHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TJI00albHbBIE



9KOJIOTHYECKHE TPOOIIEMBI COBPEMEHHOCTH, (DOPMHUpPOBATH MO OTHONICHHIO K HUM COOCTBEHHYIO
HO3HUIIHIO;

yMEHHE CcO3[aBaTh COOCTBEHHBbIE IHMCBbMEHHbIE U YCTHbIE COOOILIeHHUs, 00001mas
OMOJIOTNYECKYI0 HH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB, TPAMOTHO MCIIOJIB30BaTh MOHATUHHBIN
amnmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosanuyectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ieioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero KO;Tpom’m’le HpﬁaKanecxne o0pa3oBare/ibHbIE
padoThbI padoThI
pecypcbl
bubmuoreka [JOK
! buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
bub6nmoreka [IOK
2 JKuBbI€ cHCTEMBI M X OpraHu3anys 1 https://m.edsoo.ru/7f41¢292
. bubmmoreka [JOK
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.eds0o.ru/7f41c292
b K
4 KusneneaTenbHOCTb KIETKU 6 1 hﬁ;l;l/(geeléziom 17£41¢292
5 Pa3zMHoOkeHNe 1 MHAUBUAYaJIbHOE Pa3BUTHE 5 | bubnmnoreka [JOK
OpTaHu3MOB https://m.edsoo.ru/7t41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 2 15 bubnmoreka [JOK
OpraHu3MOB : https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3zMoB. OCHOBBI 3 bu6nuoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 Peseparoe spews ! 1 https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 4



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

11 KJIACC

KosmuecTBo yacos JJIEKTPOHHBIE
. HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/n NpPOrpaMMbl Bcero Konrposbneie | Ipakriieckue o0pa3oBaTebHbIE
padoThI padoThI pecype
bu6mmoreka [IOK
1 OBoImoUKOHHAs broorus ? I https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 0.5 bubnnorexa [JOK
3emiie : https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
3 OpraHu3Mbl B OKpY>KaroIias cpesia 5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa 1 YKOJIOTHUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
p ) bu6nmoreka [JOK
> C3CPBHOC BpeMA 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5



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

INIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosmmyecTBo yacoB Jara JeKTPOHHBbIE HU(POBHIE
ﬂ/-ﬂ Tema ypoka Beero Kontpoabnsie | [IpakTtnyeckne W3ydenus o0pazoBaTebHbIe
padoTsI padoThI pecypcel
bu6mmoreka [IOK
1 buonorus B cucreMe HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/b1 TO3HAHUS )KUBOW TIPUPOIBI.

) [IpakTuueckas pabora Ne 1 «Mcnons3oBanue 1 0.5 bubnuoreka [JOK
Pa3IMYHBIX METOJIOB MPHU U3yUYECHUU ' https://m.edsoo.ru/863e6122
OMOJIOTUYECKIX 0OBEKTOBY

3 buonoruueckue cucTeMsl, IPOIECCH U UX 1 bubnmnoreka [JOK
M3y4YCHHE https://m.edsoo.ru/863e6564

4 XuMHUYEeCKUil cocTas KieTkd. Bona u 1 bu6mmoreka [JOK
MUHEPAITBHBIC COJIN https://m.edsoo.ru/863e674¢

bu6moreka [JOK

5 benku. CoctaB u cTpoeHue 06ei1KoB 1 https://m.eds0o.ru/863e6b72
depMeHThI — OHOJOTHYECKHE KaTaaTnu3aTOPHI.

6 JlaboparopHas pabota Ne 1 «3yuenue 1 0.5 bubnnoreka [JOK
KaTaJIMTUYECKON aKTUBHOCTU (PEPMEHTOB (Ha ) https://m.edsoo.ru/863e6b72
MIpUMEPE aMIIa3bl TN KaTala3bl)»

bu6mmorexa [JOK

7 Yraesopt. Jium et I https://m.edso0.1u/863e¢6870

bu6mmoreka [IOK

8 Hyxneunosbie kucinotsl. ATO 1 https://m.edsoo.ru/863e6d5¢

9 Hcropus 1 METOIbI U3yUYEHHUS KIIETKH. 1 bubmuoreka [IOK
Kinerounas Teopus https://m.edsoo.ru/863e6e88

10 Kietka xak 1enoctHas xuBas cuctema 1

1 Crtpoenue 3yKapuOTUYECKON KIETKH. 1 05 bubnmoreka [JOK
JlabopaTtopHas padora Ne 2 «M3yuenue ) https://m.eds00.1u/863e61f0



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

CTPOCHHMS KJIETOK PACTEHUH, )KUBOTHBIX,
rpuboB 1 GaKTepHil 0T MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTIPENapaTax M UX OMHCAHHE»

https://m.edsoo.ru/863e716¢

12 06 6 bubmuoreka [IOK
MCH BCILCCTE HITH MCTADOITH3M https://m.edsoo.ru/863e766¢
13 doTocuHTE3. XeMOCUHTE3 Egggzﬁzléz(i?sg 63¢7¢98
. bubnmnorexa LIOK

14 JuepreTuIeciuli obMex https://m.edsoo.ru/863¢7aae
JKu3HeHHBIN UK KIETKU. JleeHne KIeTKH.

Murto3. Jlaboparopnas pabota Ne 3

15 «HaOmoieHre MUTO3a B KJICTKAaX KOHYMKA 0.5 Eggg?ﬁfiﬁiiomsg 63e7dcd
KOpEIIIKa JIyKa Ha TOTOBBIX — -
MHKpOTperapaTax»

16 buocunres 6enka. Peaknys MaTpuaHOro bu6mmoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢

17 Tpancnsamus — OnocuHTe3 OeKa Eggg_ﬁiiﬁiiorf/g 63¢796¢

bubnuoreka [{OK

18 Hexnerounsie (hopMbl )KU3HA — BHPYCHI https://m.edsoo.ru/863¢7540

bu6morexa [JOK

19 ®opMbl pa3MHOKEHUSI OPraHU3MOB https://m.edso00.ru/863e81b6

https://m.edsoo.ru/863e83 1¢
. bubmuoreka [JOK

20 Meidos https://m.edsoo.ru/863e7{4a
OO0pazoBaHue U pa3BUTHE MOJOBBIX KIETOK.

71 OmnonorBopenue. JlabopaTtopuast pabora Ne 4 0.5 bubmuorexa [JOK
«M3ydeHue cTpoeHHs MOJOBBIX KJIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpPOIIpEIiapaTax»

bu6mmorexa [JOK
22 NuauBuyaapHOE pa3BUTHE OPTAaHU3MOB https:/m.eds00.ru/863e8436
” ['eneTnka — Hayka O HaCJIE€ICTBEHHOCTU U bubnuoreka [JOK

HN3MCHYNBOCTHU

https://m.edsoo.ru/863e8612



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c

3aKOHOMepHOCTI/I HacCJICAOBaHUA ITPU3HAKOB.

bu6mmorexa [JOK

24 MoHOruOpHIHOE CKPEITNBAHKE 1 https://m.edsoo0.ru/863e8878

)5 JluruOpuaHOE CKpemuBaHue. 3aKoH 1 bu6mmoreka [IOK
HE3aBUCHMOT'0 HACJIEIOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HAcCJeI0BaHUE TIPU3HAKOB.

o | Moo b o8 e | ’ B 10K
pesy prA ’ https://m.edsoo.ru/863e8c60
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha TOTOBBIX MUKPOTIpETIapaTax»

7 I'eneruka mona. HacnenoBanne npu3HAKOB, 1 bu6mmoreka [IOK
CLIEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocts. Henacnencrsennas

(| oo g oo 66| b B LOK

y I 1 ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE BaPHAIIHOHHOTO
psiia ¥ BapUallMOHHOW KPHUBOW
HacnencrBenHass N3MEHYHNBOCTb.

29 JlaGopatopnas pabora Ne 7. « AHanu3 1 0.5 bubnuorexa LIOK
MYTaIi y Tpo30QHIBI HAa TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOITpenaparax»

bu6morexa [JOK

30 I'eneruka yenosexa 1 https://m.edso00.ru/863e8d78
PesepBubIil ypok. O600111€HIE TIO TEME

31 «HacnencTBeHHOCTh U U3MEHYUBOCTD 1
OpPTraHUu3MOBY

0 C | bu6mmoreka [IOK

CHCKIHA KaK Hayka H HPOLECC https://m.edsoo.ru/863e9214

33 Metobl M JOCTUKEHUS CEJIEKLIUA PACTEHUH U 1 bu6mmoreka [JOK
SKUBOTHBIX https://m.edsoo.ru/863e¢9214

14 5 | bu6mmoreka [IOK

HMOTEXHOJIOTHUS KaK OTpacib MPOU3BOACTBA https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878

11 KJIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe U poBbIE

Ne Jara
n/n Tema ypoka Beero Konrtpoabnbie | [IpakTuyeckue u3ydenust oOpasoBaTe/IbHbIE
padoTbI padoThI pecypchbl
N bubmuoreka [JOK
1 DBOJIIONHS U METOJIBI €€ U3YUYCHUS 1 https://m.edsoo.ru/863ea20e
5 WcTopus pa3BuTHs npeacTaBieHuil 0o 1 bubnuoreka [JOK
SBOJTIOLIUU https://m.eds00.ru/863e9570
bu6mmoreka [JOK
3 Mukpossosmon I https://m.edsoo.ru/863e9cle
[Tomynsmus Kak aIeMeHTapHas eJUHHIA BUIA
4 u 3Bosrouuu. Jlaboparopnast padora Ne 1 1 0.5 bubnuoreka [JOK
«CpaBHEeHHE BUAOB IO MOP(OIOTHUECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHIO»
5 JIBIKy1IME CUITbI (3JIeMEHTapHbIe (PaKToOphI) 1 bubnuorexa LIOK
SBOJIFOLIHNA https://m.edsoo.ru/863e9da4
b K
6 EcrectBenHbIit 0TOOP B €10 POPMBI 1 hggg?ﬁiﬁii?u/g 63¢9ed0
Pe3ynbTaThsl 3BOMIONNN: IPUCTIOCOOIEHHOCTh
OpPraHU3MOB U BUJ000pa3oBaHueE.
bu6mmoreka [IOK
7 JlaboparopHast pabota Ne 2 «Onmcanue 1 0.5 )
MIPUCTIOCOOJICHHOCTH OpPTaHu3Ma U €& hitps://m.edsoo.ru/863¢9fde
OTHOCHUTEIIFHOTO XapaKTepay
bu6mmoreka [IOK
8 HamnpasneHus u 1myTH MaKpO3BOJIFOLIUU 1 https:/m.eds00.ru/863¢9¢c L e
9 HeoGpatumocTs 3BoIOIMH 1
10 Uctopus xu3Hn Ha 3emiie 1 METObI €€ 1
W3yYeHUS
11 ['unoTte3sl MPOUCXOKACHUS )KU3HU HA 3eMIle 1 bubmmorexa LIOK

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e

PazBuTue xu3Hu Ha 3eMJie 1O 3paM U

bu6mmoreka [IOK

12 nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl YBOJIOIMH PACTUTEIHLHOTO
13 1 J)KUBOTHOTO Mupa. [IpakTuueckas padora Ne 0.5 bubmuoreka [IOK
1 «M3ydyeHne uckonaeMbIx OCTaTKOB ' https://m.edsoo.ru/863ea8bc
PacCTeHHI 1 )KHBOTHBIX B KOJUTCKIIHSX)
bu6mmoreka [IOK
14 CoBpemeHHas cuctema OpraHu4eckoro Mupa https://m.edsoo.ru/863ead8e
bu6mmoreka [IOK
15 DBOJTIONHS YeTI0BEKa (aHTPOIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBrokymme cuitbl ((pakTopbl) aHTPOTIOTeHE3a bubmorexa HOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM SBOJIOLUN YEJIOBEKA
13 YenoBedeckue pachl U MPUPOTHBIC adanTaluu bubnuoreka [JOK
YeJioBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O60011I€HNE TT0 TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emuie»
20 DKOJI0rus Kak Hayka
21 Cpenpl 00MTaHUS M SKOJIOTHYECKHE (PaKTOPHI bubnmorexa IOK
https://m.edsoo.ru/863eafec
AbGuoTtnueckue daxtopsl. JJabopaTtoprast
pabota Ne 3. «Mopdonoruueckue
2 0COOEHHOCTH PAaCTCHHI U3 Pa3HBIX MECT 0.5 bubmuorexa [JOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHEE cBeTa Ha POCT U Pa3BUTHE
YEpEHKOB KOJIeyCca
bu6mmoreka [IOK
23 Buoruueckue hakTopbi https://m.edsoo.ru/863eb348
24 DKOJOTHYECKHE XapaKTePUCTHKH TIOIYJISIIHH. 05

[Tpaktrueckas padota Ne 2 «Iloacuér



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be

IJIOTHOCTHU MOMYJISILUNA Pa3HbIX BUIOB
pacTeHuiD)

bu6mmorexa [JOK
25 Coo0miecTBa opraHu3MoB — OHOIIEHO3 1 https://m.eds0o.ru/863ebd6a
bu6mmoreka [IOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https:/m.eds0o.ru/863eb46a
27| Deonommecsae mipaviter Caofiorsa | Bumiotera LIOK
P ' https://m.edsoo.ru/863eb5fa
skocucreM. Cykieccus
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTPONIOr€HHBIE 3KOCHCTEMBI 1
bu6mmorexa [JOK
30 buocdepa — rirodbanpHas 3KocucTeMa 3eMITH 1 https:/m.cdsoo.ru/863ebbse
31 3 6 1 bu6mmoreka [IOK
aKOHOMEPHOCTH CYILIECTBOBaHUS OHOCheEphI https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onocdepe 3emin 1
33 C 1 bu6mmoreka [IOK
OCYIIECTBOBAaHUE TPUPOJIBI U YeTIOBEUCCTBA https:/m.cdsoo.ru/863ebale
34 PesepBHbIit ypok. O600111€HNE TEMBI 1
«Co0011ecTBa M 3KOJIOTUIECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
NpoBePsAIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHust

ChopMHUpPOBAHHOCTh 3HAHUN O MECTE W POJIM OMOJOTUU B CHUCTEME HAYYHOTO
3HAaHUS €CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS; O BKJIAJIE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH; (PYHKIHOHAIBHOMN
TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHS )KU3HEHHBIX 3a/1a4

YMeHue packpbliBaTh CoepKaHue OMOJIOTMUECKUX TEPMUHOB U TIOHATHIHA: KHU3Hb,
KJIETKa, OpraHu3M; MeTabosin3M (O0OMEH BEIleCTB W IpEeBpalICHHE 3HEPIUn),
romMeoctas (CaMOperyJjsius), YpPOBHEBas OpraHu3alMs HKHUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PETPOTYKIIHUS), HACIEACTBEHHOCTh, I3MEHYMBOCTh, POCT
Y pa3BUTHE

YMmenne w3narath OHOJOTMYECKHE TEeOopuu (KJIeTOYHasi, XPOMOCOMHAs,
MyTanuoHHas), 3akoubl (I'. Menaens, T. Moprauna, H.J1. BaBunosa) u yuenus (o
LHEHTpax MHOrooOpa3uss M TPOUCXOXKICHHS KyJIbTypHbIX pactenuit H.N.
BaBuiosa), onpenensTh rpaHULbI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM

YMeHue BiaieTh METOJaMH HAay4YHOTO TO3HAHUs B Ouoioruu (HaONIOJCHHE U
ONMCAHUE JKUBBIX CHCTEM, MPOLIECCOB U SIBIICHUI; OpraHU3alMs U MPOBEICHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBMI)KEHHWE  THUIOTE3bl;  BBISBIICHHE
3aBHCHUMOCTH MEXIy HCCIEAYEMBIMU BEITUYMHAMU, OOBSICHEHUE TMOTYyYECHHBIX
pe3yIbTaTOB, UCTIOJIB30BAHHBIX HAYUHBIX MOHATHMA, TEOPUM U 3aKOHOB; YMEHHUE
JienaTh BBIBOJ/IBI HA OCHOBAHHH MOJYUYEHHBIX PE3YJIbTATOB)

YMeHHE BBIIENATh CYLIECTBEHHBIE IPU3HAKM BHPYCOB, KJIETOK IPOKAPUOT H
DYKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB; OCOOCHHOCTH
IpOIIECCOB OOMEHA BEHISCTB M MPEBPAIICHUS SHEPTHH B KJICTKe, (POTOCHHTE3A,
TUTACTHYECKOTO W JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OINIOAOTBOPCHUA, PASMHOXKCHHA, HWHIAWBUAYAJIBHOI'O0 PAa3sBUTHUA OpraHu3iMa
(oHTOTEHE3)

YMeHue NPUMCHATL IIOJYUYCHHBIC 3HAHUA JJIA OOBSICHEHUST OHOJIOTHYECKUX
HPOILIECCOB U SIBICHUM, ISl MPUHATHS MIPAKTUYECKUX PEIIEHUH B MOBCEIHEBHON
JKU3HU B LENsAX obecrieueHusi O€30MacHOCTH CBOETO 3J0POBbsl M 370POBbS
OKpY)KaIOIIMX JIIOAEH, COOJIOAEHUS HOPM TIPaMOTHOTO MOBEJIEHHS B
OKPY’KaloIIeH MPUPOJHOU cpeje; MOHMMaHUuE HEOOXOJAMMOCTH MCIOIb30BAHUS
JOCTH)KEHUM COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTHH AJIi palMOHAIBHOIO
HPUPOJIOTIONBE30BAHUS

YMenue pemiaTh 3JICMCHTAPHBIC TCHETHUYCCKUC 3a/1la4Y HA MOHO- U I[I/IFI/I6pI/I)IHOC
CKpCIIMBAHHUE, CUCINNICHHOC HACICAOBAHNUEC,; COCTABIATE CXCMbI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHUA UIA NPCACKa3zaHud HACIICAOBAHUA TPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIAOOPAaTOpPHBIE W TpaKTHYECKHE pPadOThl, COOII0AATh
npaBuiia nIpu paboTe ¢ yueOHbIM U JIabopaTOpHBIM 000pyAOBaHUEM

YMeHue KpPUTHUECKH  OLEHMBAaTh W  HMHTEPHPETUPOBATH  HWH(POPMAIHIO
OMOJIOTMYECKOr0  COJEP)KAHMs, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE 3HAHUS U3




pasnnyHbIX McTouHUKOB (CMU, HaydHO-NOMYyJIApHBIE MaTepUallbl); 3TUYECKUE
ACIEKThl COBPEMEHHBIX UCCIIEJOBaHUM B OMOJIOTUH, MEIUIIUHE, ONOTEXHOJIOTUU

10

YMeHnue co3iaBaTh COOCTBEHHBIC TUCHbMEHHBIEC M YCTHBIE COOOIIEHUS, 00001Ias
Ouonoruyeckyro HMHGOPMALMIO M3 HECKOJbKUX HMCTOYHHUKOB, TI'PAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapat OHMOJIOTUU

11 KJIACC

Kon
NpoBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl Cpe/IHero 001ero 0opa3oBaHus

CdopMUpOBaHHOCTH 3HAHWW O MECTE€ U POJIM OMOJOTUM B CHCTEME HAay4YHOTO
3HAaHUSA ECTECTBCHHBIX HAyK, B (DOPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa M HAYYHOTO MHUPOBO33PEHHUS;, O BKJIAJIE€ POCCHICKUX U
3apyOexHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH; (YHKIIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHMs] )KU3HEHHBIX 3a/1a4

YMeHue pacKkpbiBaTh COJEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHSATHUN: BUJ,
MOMYJISAUS, TeHO(MOH I, BOJIONHUS, JBIXKYIIHE CHIbl ((paKTOPbI) SBOIIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHKe, IKOJIOTHUECKHE (DaKTOPBHI,
OKOCHUCTEMa, TMPOJYLEHThI, KOHCYMEHTBI, pEAYLCHTbI, IICNHA I[HUTaHWU,
IKOJIOTHYECKasl TUpaMuia, OMOTeoIeHo3, ornochepa

YMeHue uznaraTb OMOJOrHUecKue Teopuu (IBoonnonHas teopus Y. [lapeuna,
CHHTETHYECKAs TCOPHUs IBOJIIOIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apO/IBIIIIEBOTO
cxonctBa K.M. Bapa, uepeioBaHus INIaBHBIX HAIMIPABICHUH U MyTEi SBOJIOIUN
A.H. CeseprioBa, yuenus o Owochepe B.M. Bepnanackoro), ompenenstb
I'paHULbI UX IPUMCHUMOCTHU K JKUBBIM CUCTCMaM

Vmenue BJIAACTh MCTOAAMU HAYYHOI'O IIO3HAHUA B Ounosorun (Ha6JIIOI[eHI/I€ u
OIIMCAHUC KUBLIX CHCTEM, IIPOLCCCOB U HBJ'IeHPIﬁ; opraHusanusga U IIPOBCACHUC
OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIIBUXKCHHEC TUITIOTE3BI, BBISAABJICHUC
3aBUCUMOCTHU MCKAY HCCICAYCMBIMH BCIMYUNHAMU, 00BsICHEHHE MMOJIYYCHHBIX
PE3YIbTATOB, UCIIOJB30BAHHBIX HAYYHBIX HOHSITI/II\/JI, TGOpI/Iﬁ M 3aKOHOB; YMCHUC
ACJIaTh BbIBOJAbI HA OCHOBAHUU ITOJIYUYCHHBIX pe3y'J'ILTaTOB)

YMeHue BBIACTATh CYIIECTBEHHBIC MPHU3HAKA CTPOCHHUS OHOJIOTHYECKHX
OOBEKTOB: BHUJOB, TOIYJSIIHHA, MPOIAYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTeOIEHO30B U JKOCHCTEM; OCOOCHHOCTH TMPOILIECCOB HACIEACTBEHHON
M3MEHYHMBOCTH, €CTECTBEHHOI'O otOopa, BHUI000pa30BaHMUA,
MIPUCTIOCOOICHHOCTH OPTraHU3MOB, NEHCTBUS DKOJIIOTUYECKUX (PaKTOPOB Ha
OpraHM3MBI, IIEpEHOCA BEIIECTB MW IOTOKAa JHEPrUU B IKOCHUCTEMAX,
AHTPOTIOTECHHBIX M3MEHEHUH B JKOCHUCTEMaX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIECTB M OMOTEOXUMHUYECKHX ITUKIIOB B Onochepe

YMmenune NPUMCHATH HNOJYYCHHBIC 3HAHHWUA JIA 06’[>$ICHGHI/I$I 6I/IOJIOF NYCCKUX
MPOLECCOB U ABJICHUMN, I NPUHATHS TPAKTUYECKUX PEIICHUH B MTOBCEIHEBHOM
KU3HU B IENsAX oOecredeHusi O€30MacHOCTH CBOErO 370POBbS M 3IOPOBBS
OKpYXAIOIIUX JIIOACH, COONMIOJEHUs] HOpPM TIpPaMOTHOTO IIOBEACHHUS B
OKpYKarolIel MPUPOAHON cpeie; MOHUMaHNuEe HEOOXOAMMOCTH MCIOIB30BaHUS
NOCTYDKEHUN COBPEMEHHOM OHnoJIOrnu 1A palMOHATBLHOTO
MIPUPOIONOIE30BAHUS




YMeHue pemiath 3J€MEHTapHble OMOJIOTHUECKUE 3a]laul, COCTABIATH CXEMBI
MepeHoca BEIIECTB U DHEPTUU B IKOCUCTEMAX (LI€TIH TUTaHMS)

YMeHue BBIIOJMHATH JTAOOpATOpHbIE U TpPaKTHUYECKHe padoThl, COOIIOAATH
npaBuia pu pabore ¢ yueOHbIM U 1a00paTOpHEIM 000PYI0BAHUEM

YMeHHe KpPUTHYECKM OLICHWBAaTh M  HMHTEPIPETUPOBaTh  HMH(OPMAIHIO
OMOJIOTMYECKOTO COJAEP/KaHMsI, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS W3
pa3nuyHbIX ~ UcTOYHMKOB  (CMMHM,  Hay4yHO-IONyJsIpHBIE  MaTepHalbl);
paccMaTpuBaTh IJ100albHBIE JKOJOIMUYECKHE IPOOJIEMBl COBPEMEHHOCTH,
(bopMHPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO IO3ULIUIO
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VYMeHnne co3naBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEH!s, 00001mas
Ouosorn4eckyr0 HMHGOpPMAlMI0 M3 HECKOJIbKMX HCTOYHHMKOB, TI'PAaMOTHO
MCIOJIb30BaTh NOHATUHHBIN anmnapar OMoJI0ruu




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSA

1

buonorus xak Hayka

1.1

Buonorus — Hayka o xuBoii npupone. Pons Guonoruu B (OpMHPOBAHUN COBPEMEHHOM
Hay4YHOH KapTUHbI MUpa. CucTemMa OMONIOTHYECKUX HAyK

1.2

MeTto/1p1 TO3HAHUS )KUBOW PUPOIBI (HAOII0IEHUE, SKCIIEPUMEHT, OMMCAaHNe, H3MEPEHUE,
KJIacCU(UKALUsS, MOJISTUPOBAHKE, CTATHCTHYECKAss 00paboTKa JaHHBIX)

2

’KuBbIe CHCTEMEI U UX opraHusanuvsd

2.1

JXussle cuctembl (OMOCHUCTEMBI) Kak IpeaMeT u3yueHus 6uonoruu. CroiicTBa OnocucTeM
U UX pazHooOpasue

22

YpoBHH  opraHu3zanuM  OMOCHUCTEM:  MOJIEKYJISIpPHO-T€HETHUYECKHUH, KJIETOYHBIM,
OpraHU3MEHHBIH, MOMYJIAIUOHHO-BUAOBOM, SKOCUCTEMHBIN, OnochepHbIit

3

XUMUYECKUH COCTaB U CTPOCHHUC KIICTKU

3.1

XYUMHYECKHUN COCTaB KJIETKH. XHMHUUYECKHE 3JI€MEHTHI: MaKpO3JIEMCHTBI, MUKPO3JICMCHTHI.
Boz[a U MHUHCPAJIBbHBIC BCIUICCTBA. ®YHKHHH BOABI U MUHCpPAJBbHBIX BCIICCTB B KIICTKC.
HonnepmaHHe OCMOTHYECKOro OanaHca

32

benku. CocraB u cTpoeHne O€IKOB. AMUHOKUCIIOTEI — MOHOMEpPHI OenkoB. HesamennmMblie
U 3aMEHMMbIE€ aMUHOKHCIOThl. AMMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOM
MOJIEKYJIbI (TIepBUYHAS, BTOPHYHAS, TPETUYHASL U YETBEPTHUYHASI CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OETKOB.

depmeHTHl — OHosoTMYecKne Karanu3aropel. CTpoeHHe (epMeHTa: aKTUBHBIA IEHTD,
cyocrpatHas cneuupuuHocts. Kodepmentsl. Burtammubpl. Otinuusg ¢(epMeHTOB OT
HEOPTraHMYECKUX KaTaIn3aTOPOB

3.3

YrineBoabl: MOHOCAaxXapu bl (TIHOKO03a, pub03a U J1e30Kcuprod03a), qucaxapuibl (caxaposa,
JIaKTO3a) W TMoJiucaxapubl (Kpaxmall, TIMKOTEH, IeJUIII03a). bronornyeckue GpyHKIUN
YTJIEBOJIOB.

Jlunuael:  TpUMIEPHIBI, CTepouasl, ¢ocomunuasl. ['uapodribHO-THAPODOOHBIS
cBoiicTBa. buonornueckue GpyHkuu umuaoB. CpaBHEHHE YIIIEBOOB, OCIKOB U JIMITH]IOB
KaK UCTOYHHKOB DHEPTUU

3.4

Hyxneunossie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crtpoenue u pyukunu [JHK. Ctpoenue u pynkunu PHK. AT®: ctpoenue u pyHKIun

3.5

[utonorust — Hayka o kietke. Kierounast teopusi. MeToapl H3y4eHUs KIETOK

3.6

Krnetka kak nenoctHas xuBas cucreMa. O01ue Npu3Haky KJIETOK: 3aMKHYTasi Hapy KHast
MeMOpaHa, mosekynbl JIHK kak reneTudeckwii anmapar, CUCTeMa CHHTe3a Oelnka

3.7

Tunsl KHeTok: »sykapuoTMueckass M IpokapuoTHdeckas. (OcoOEHHOCTH  CTPOEHUs
npokapuoTuyeckon kietrku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTHYECKOM
kJ1eTkH. OCHOBHBIEC OTJIMYUS PACTUTEIHHOM, )KUBOTHON M TPUOHOM KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAIUKC, UX (YHKIHH.
[Tnasmartudeckass memOpana, €€ cBoiictBa W (yHknuu. lluromnasma m e€ opraHOWIBI.
OnHoMeMOpaHHBIE OPraHOWIBI KJIETKH: 3HIomuasmarudeckas ceth (DIIC), ammapar
lNonpmxu, nmu3ocomel. [lomyaBTOHOMHBIE OPraHOMABI KJIETKH: MUTOXOHAPHUH, IJIACTUIBL.
[IpoucxoxxaeHne MUTOXOHIpUNA U TuiacTHI. Buapl mnactun. HememOpaHHble OpraHOUabI
KJIETKH: pUOOCOMBI, KJIETOUHBIM LIEHTP, PECHUYKH, KI'yTHUKH. DYHKIIUN OPraHOUJOB KIIETKH.
Bxirouenus




3.9

Snpo — peryasTopHslii neHTp kiieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kapuoria3ma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpaHCcHOpT BELIECTB B KIIETKE

H(I/BHGI[QSITCJIBHOCTB KIICTKH

4.1

Ob6men BemiecTB, WIM MeTa0oau3M. Accumwidanusg (IUlacTUYecKud oOMeH) |
TUCCUMHIIALUS  (HepreTudeckuii oOMeH) — JIBeé CTOpPOHBI EIMHOTrO  Ipolecca
Merabonusma. Tumbl oOMeHa BewlecTB: aBTOTPOQHBIM u  rerepoTpodHbiil. Poib
(epMeHTOB B OOMEHE BEIIECTB U MIPEBPAILEHIH YHEPTUU B KIIETKE

42

@dorocunte3. CperoBas u TemMHOBass (a3el ¢orocuHTe3a. Peakmmm ¢dortocuHTE3A.
D¢ddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHE (OTOCHMHTE3a U KUM3HU Ha 3emuie. BrnusHue
yCIOBHH cpensl Ha (OTOCHMHTE3 M CIOCOOBI TOBBIMICHHS €ro TMPOAYKTHUBHOCTU Yy
KyJbTYPHBIX PACTCHUI.

XeMocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHHTE3a JIs JKM3HH Ha
3emiie

4.3

DHepreTudecknuii  oOMeH B  KJIETKe. PacimerieHue  BEIIeCTB, BBIACICHUE U
AKKyMYJIMPOBaHHUE HHEPIMU B KJIETKE. OTalbl 3HEPreTHYECKOro oOMeHa. [ ukomms.
Bpoxxenne u ero Bumbl. KuciopomHoe OKHCIIEHHE, WU KJICTOYHOE JBIXaHHE.
O} hEeKTHBHOCTH SHEPTETUIECKOTO OOMEHA
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Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmarus u JHK. Peamuzamus
TeHEeTHYECKO nH(pOopMaIiK B KIIeTKe. [ eHeTnueckuii Koa U ero cBoicTBa. TpaHCKpUIIIKs
— matpuunblid cuaTe3 PHK. Tpancmsiius — OuocunTes 6enka. KogupoBanue aMUHOKHCIIOT.
Poss pubocom B OuocunTe3e Oenka

4.5

Hexknerounsie hopmsbl sxu3HM — BUpYyChl. cTopus otkpeitus Bupycos (/.M. UBanoBckwii).
OCOOEHHOCTH CTPOEHUS M KU3HEICATEIBHOCTH BHpYcoB. bakrepuodaru. bone3nu
pacTeHMii, KUBOTHBIX W 4YeJIOBEKa, BbI3bIBacMble BUpycamMu. Bupyc ummyHoaeduuura
yenoseka (BUY) — Bozoyaurens CIIM/a. Ilpodunaktuka pacnpocTpaHeHUs] BUPYCHBIX
3aboseBaHUM

PasmHoxenue u WHIANBUAYAJIBHOC PA3BUTHC OPIraHN3MOB

5.1

Knerounsnii 1wk, WM SKU3HEHHBIW MK KieTkd. WuTepdasza m mwuro3. Ilporeccsr,
nporekaomue B uHTepdaze. Permmkamus — peaknus MmatpuyHoro cuHTe3a JIHK.
Crtpoenne xpoMocoM. XpOMOCOMHBINH HAOOp — KapHOTHI. [UTUIOMIHBIN M TraruiouIHBINA
XpoMocoMHbIe Habopbl. Xpomatuzbl. LluTonornyeckue OCHOBBI PAa3MHOXKEHHS U
VMHJVBH1yaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Henenne kierkm — muto3. Craguum murosa. Ilpouecchl, mpoucxoisuiue Ha pa3HbIX
CTaJuAX MUTO3a. BHOJIOrMYECKHUIT CMBICI MUTO3a

52

@®opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecrojioe W ToJoBoe. Buael  Gecronoro
PA3SMHOKCHUA: JCJIICHUC HaaBOC, IIOYKOBAaHHUC OJHO- u MHOTI'OKJICTOYHBIX,
criopooOpa3oBaHHe, BETETaTHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OpTraHu3MOB, €TI0 3HAYCHHUC JIS1 CCIICKIIUU

53

[TosoBo€ pa3MHOKEHKE, €r0 OTIIMYUS OT OECIIOIIOTO.
Metio3. Cranguu Mmeiiosa. [lporeccsl, nmpoucxonsiiue Ha cTaausx Meiosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbIC M 3HAaUEHUE MEii03a
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I'amerorenes — mporecc 00pa30BaHus MOJIOBBIX KJIETOK Y )KMBOTHBIX. [l070OBBIE sKene3bl:
CEMCHHHUKN W SAWYHUKU. O6p330BaHI/I€ U PasBUTUC IIOJOBBIX KJICTOK — TaMET
(cmepmaTo3oun, siliekIeTka) — crepmaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U ciepMato3ouioB. OrmonoTBopenue. [laprenorenes

5.5

NunuBuayanbHOe paszBuTHE (OHTOreHE3). DMOPHOHAIBHOE pa3BHTHE (IMOpPHUOTEHE3).
Dranbl SMOPUOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX )KMBOTHBIX: APOOJICHUE, racTPYJISAIMS,




opranorene3. IloctamOpuoHanpHOE pa3BuTHE. THIBI TMOCTIMOPHOHAIBHOTO PA3BUTHUS:
npsMoe, HenmpsiMoe (JIMYUHOYHOE). BrusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (HaKTOPBHI,
CIIOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 BETKOBOT'O PAaCTEHUs: CTPOEHUE CEMEHU, CTaIuU
pa3sBUTUA

HaCJ'Ie,HCTBCHHOCTB 1 UIBMCHYHUBOCTDL OPraHu3MOB

6.1

IIpeamer m 3agaun reHeTwku. Mcropus pa3BuTHS TIeHETUKHM. BKilal pOCCHUHCKHX H
3apyOexHbIX Y4YEHBIX B Pa3BUTHE I€HETHKH. MeToJbl T€HETUKH (TMOpHI0JIOTUYECKUH,
LUTOI€HETHUECKUI, MOJIEKYJIIpHO-TeHeTHYeckuii). OCHOBHbIE T€HETUYECKHE IOHATHUS.
['eHeTn4eckass CHMBOJIMKA, UCIIONIB3yEMasl B CXEMaxX CKPEIMBAaHUI

6.2

3aKOHOMEPHOCTH  HACJIEOBaHHS  IPH3HAKOB, yCTaHOBieHHBle I. MeHaemem.
MoHOTHOPHIHOE CKpEIMBaHUE. 3aKOH €AMHOO0Opa3usi TMOPUIOB IMEPBOrO MOKOJICHUS.
[IpaBHIO0 AOMHHHMPOBAHUS. 3aKOH PACHICIUICHHS MPHU3HAKOB. [ UIIOTE3a YHUCTOTHI TaMeT.
[TosHOE ¥ HEMOJIHOE TOMUHUPOBAHHE.

JluruOpuaHoe  CKpeliMBaHHE. 3aKOH  HE3aBHCHMOIO — HACIEJIOBaHHMsS  IPU3HAKOB.
[{uToreHeTdeckne  OCHOBBI  JIUTHOPUIHOTO  CKpEIIMBAaHWs.  AHATU3HUPYIOIIEe
CKpelrBanue. VCnojap30BaHHE aHAIM3HPYIOMIETO CKPEHIMBAHMUS /IS  ONpEaeIeHUs
TeHOTHIIa 0co0Hn

6.3

CuernsieHHoe HacienoBaHue rmpu3HakoB. PabGora T. Moprana mO CLEIUIGHHOMY
HaclleZIoBaHUIO TeHOB. HapylieHue cremineHus TeHOB B pe3ysibTaTe KPOCCHHIOBEPA.
XpOoMOCOMHasl TEOpUS HACIEACTBEHHOCTH. [ eHeTuuecKue KapThl.

I'enetnka nona. XpoMOCOMHOE ONpeseieHre moja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
T'omorameTHbIC 1 réeTeporaMCeTHbIC OPraHUu3Mbl. HaCJIGI[OBaHI/Ie MPU3HAKOB, CHCIIJICHHBIX C
110JI0M

6.4

HN3MeHunBOCTh. BH/IbI NI3MEHUYNBOCTH: HEHACJIEACTBEHHAs! U HACIEACTBEHHAsA. Posib cpeasbl
B HEHACJIEICTBEHHOM W3MEHYUBOCTH. XapakTeprucThka MOIU(PUKATTHOHHOM
W3MEHUYMBOCTH. BapuanmoHHbIN psif ¥ BapualMoHHas KpuBas. HopMa peakumu npusHaka.
KonuyecTBeHHbIE M KadeCTBEHHbIE NpPHU3HAKM M UX Hopma peakuun. CBolicTBa
MOAUGUKAITMOHHONW W3MEHUYHUBOCTH

6.5

HacnencrBeHHasi, Wi TeHOTHIIMYECKAs, N3MEHUNBOCTh. KOMOMHATHBHAS W3MEHUYUBOCTD.
Meiio3 U TOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHOM H3MEHUYMBOCTH. MyTalMOHHAS
M3MEHUYUBOCTh. Knaccudukaius MyTaluii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
MpPUYMHBl  MyTauuid. MyTareHHsle (akTopbl. 3aKOH T'OMOJIOTMYECKHUX pPSAOB B
HacneacTBeHHoi n3menunBoctd H.M. BaBunoBa

6.6

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TEHETUKH YEJIOBEKa:
TeHEeaNOTHYeCKUil, OJIM3HELOBbIM, ITUTOTCHETUYECKUN, OMOXUMUYECKHH, MOIEKYISIPHO-
reHetudyeckuid. CoBpeMEeHHOE Ompe/IelIeHUE TeHOTHUIIA: TTOJIHOTCHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIMpOBaHUE, B TOM uwucie ¢ nomombto [II[P-ananu3a. HacneacTBeHHble
3a00j1cBaHMs  4YeJIOBEKa:  TIeHHble  Ooyie3Hd,  OOJIe3HM  C  HACICACTBEHHOM
MPEAPACIIOIOKEHHOCTBI0, XPOMOCOMHBIE OoJie3Hr. CoMaTHYeCKHe M TIeHepaTHUBHBIC
MyTamud. [IpuHIHUIBL 310pOBOTO 00pa3a KU3HHU, JUATHOCTHKH, TPOPUIAKTHKY U JICUCHUS
TeHeTUYECKUX  Oonie3Hel. MenuKO-TeHeTHYeCKoe  KOHCYJIbTUPOBAaHUE.  3HAUYCHUE
MEJIMIIUHCKOM TEHETUKU B TPEAOTBPAIICHUU M JICYCHUM TE€HETUYECKUX 3a00JIeBaHUI
YeJI0BeKa

Cenexiust opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa U IpoLecc. 3apoXACHUE CelNeKIUU U JomecTukanus. Yuenue H.U.
BaBuioBa o meHTpax MPOMCXOXKICHHUS U MHOTOOOpa3us KyJIbTypHBIX pacTeHuid. LleHTphI
IIPOUCXOXACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoa, IITaMM




7.2

CoBpeMeHHbIE METOJbl CeleKIUMU. MaccoBblii U MHAMBUAYAIbHBIA OTOOpHI B CEJNEKLUU
pacTeHMi M JKUBOTHBIX. OILlEHKa 3KcTepbepa. bBIIM3KOpOICTBEHHOE CKPELIMBAHUE —
nHOpuuHr. Yucras nunusa. CkpeniyuBaHHe YUCTBIX JWHUHM. ['eTepo3uc, win ruOpuaHas
cuna. HepoactBenHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas ruOpuauzanus U eé
ycnexu. VICKyCCTBEHHBI MyTareHe3 U MOJIy4eHHE MOJIMILUIOUAOB. JlOCTHKEHNS CeNeKIUU
pacTeHui, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

7.3

buorexHonoruss Kak oTpacib NPOU3BOACTBA. ['€HHasg WHXKEHEpUsA. OTalbl CO3JaHUsA
pexomOunanTHOM JJHK u Tpancrennsix opranusmoB. Kierounas nnxenepus. Kierounsie
KYJbTYpBI. MUuKpOKJIOHaJIBHOE pa3MHOXKEHHE pacTeHHH. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX ~ OPraHU3MOB.  OKOJOTMYECKHE U
stryeckue mpobdiaemsl. MO — reHeTndyecku MOIU(PUIUPOBAHHBIE OPTaHU3MbI

11 KJIIACC

Kon

IIpoBepsieMblii 371eMeHT colep:KAHHUS

DBOIIOLMOHHAA OMOJIOTUSA

1.1

DBOIONIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CupnerensctBa sBoMmOLMH. [laneoHTomOrM4Yeckue: MOCIENOBATEIBHOCTh IOSBICHUS
BUZOB B TaJICOHTOJIOIMYECKOW JIETOIMCH, TepexoaHbie (opmbl. buoreorpaduueckue:
CXOJCTBO M paznuuue ¢ayH U (rop MaTEepUKOB U OCTPOBOB. DMOPHOIOIMYECKHE:
CXOJICTBA M PAa3NU4Usi SMOPHUOHOB pAa3HBIX BHJOB I03BOHOYHBIX. CpaBHHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTWYHBIC, PYIUMEHTapHbIE OpraHbl, AaTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE: CXOJICTBO MEXAHHU3MOB HACJIECTBEHHOCTU UM OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomonionHass Teopuss Y. Jlapsuna. Ilpennocwiiku BO3HHMKHOBEHHUS JapBHUHHM3MA.
JIBmwkymme cuibl 3BOJIIOLMM BHJIOB 1O JlapBuHY (M30BITOYHOE pPA3MHOXKEHHUE IIPH
OrpaHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAsT U3MEHUMBOCTh, 00phOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus sBomtonuu (CTD) u ocHOBHBIE €€ mo0keHUs. MUKPOIBOIIOIHS.
HOHy.HSII_II/ISI KaK €IMHUIIa BUJa U 3BOJIHOIITUN

1.4

JBrxyume cuibl (pakTopbl) 3BOJIOLMU BUJIOB B mHpupoje. MyTalmoHHBIN Ipolecc u
KOMOMHATHBHAs W3MEHYMBOCTbH. [lomynsaumoHHble BONHBI U Jpeld reHoB. M3omsmus u
murpauusi. EcrecTBeHHBIH 0TOOp — HampaBisomuid ¢akrop sBoiouud. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Iprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTar 3BoJiouuu. [Ipumeps! npucnocoOaeHmit
y OpraHu3MoB. ApoMop(h03bl U UIN0AAANITALIUH.

Bun u BupooOpasoBanue. Kpurepum Buna. OcHOBHblE (OpMBI BHI000pa30BaHMUS:
reorpauuecKkoe, IKOJOrHIECKOe

1.5

MakponsBosorus. @opMbl 3BOJIONMH: (PUIETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMocTh SBONIOIHIH

Bo3unkHoBeHHE 1 Pa3BUTHC )KU3HU HA 3emite

2.1

JloHay4dHbIe MpEACTaBICHUSA O 3apOXKIACHUU KU3HU. HayuHble rHIoTe3sl BOSHUKHOBEHUS
KU3HM Ha  3emse: abuoreHe3 W naHcnepMmus.  XUMHUYECKas  3BOJIOLUS.
OKCIIEpUMEHTANIBHOE MOATBEPKACHUE XUMUYECKOW dBoimonuu. HauanbHble 3Tanbl
ouonoruueckor spomonuu. ['mnoreza PHK-mupa. IlepBble KI€TKM U MX HBOJIOLMSL.




cDOpMPIpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPIraHU3MOB

22

PasButne >xku3HuM Ha 3emse 1o odpaMm U nepuoxaM. Karapxeil. Apxeiickas u
npotepo3oiickast 3pbl. Ilaneo3oiickas 3pa u €€ mepuobl: KeMOPUHCKHM, OPIOBUKCKHUH,
CUIypUHCKHM, JEBOHCKMM, KAMEHHOYIOJIbHBIM, INEpMCKui. Me3o30ickas 2pa u €€
MEePUOJIbI: TPUACOBBIN, IOPCKUA, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ MepuoIbl: MMAJICOr€HOBbIA, HEOTCHOBBIM, AHTPOINOTECHOBBIM.
XapakTepucTuka KJIMMaTa M TeOJIOTHYECKHX MporeccoB. OCHOBHBIE ATalbl 3BOJIOIUU
pPacTUTENFHOTO M )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHU H XKUBOTHBIX. [losiBieHue,
paciBET U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB

23

Cucrema OpraHn4ecKkoro Mupa Kak oTpa)keHue 3BOIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
rpyMIbl OPraHU3MOB

24

OBOJIIOIMS  4YeJIOBeKa. AHTpPOIOJOrusl Kak Hayka. Pa3BuTue mnpencTaBieHUNd O
MIPOUCXOXKACHUN 4YeJoBeka. MeToapl M3ydeHus aHTpomnoreHe3a. CXOACTBA U pazIUuUs
YeJIOBEKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YeJIOBEKa.

JBuwxyume cuibl  (pakTopsl) aHTpomoreHesa. HaciencTBeHHass W3MEHUMBOCTh U
€CTeCTBeHHBIN 0TOOp. OOmmIeCTBEeHHBIH 00pa3 KW3HU, W3TOTOBJICHHE OPYIUd TpyIa,
MBIIJICHHUE, PeUb

2.5

OCHOBHBIE CTaJMM W BETBU HBOJIIOIMU YEIOBEKA: aBCTPAJOMUTEKH, UEIOBEK yMEIbIH,
UYenoBek npsmoxonsmuii, YemoBek HeaHaepTaibckuid, YenoBek pa3zymubiid. Haxomaku
HCKOTIAeMBIX OCTAHKOB, BpEMsI CYIIECTBOBaHUS, 0OJAcTh pPacIpOCTpaHECHHS, OO0BEM
TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BPOIEOHIHAs (€Bpa3uiickas), HErpo-
aBcTpasionjHas (PKBaTOpUalbHAsl), MOHTOJIOMJHAs (a3MaTCKO-aMepUKaHCKas). YepThl
MPUCTIOCOOTICHHOCTH MPEICTaBUTENEH YeJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacuzma

OpraHu3Msbl 1 OKpy’Karolias cpena

3.1

OKojorus Kak Hayka. 3ajauyd M pas3fenbl  3KoJoruu. MeToapl  3KOJIOTHYECKUX
UCCIIeIOBaHUM. DKojornyeckoe MUpoBo33peHue. Cpeapl 0OMTaHUS OPraHU3MOB: BOJHAS,
HA3eMHO-BO3/lyIlIHasA, IOYBEHHAs, BHYTPHOPTaHU3MEHHAs

32

Okonornueckue Qaxtopsl. Knaccudukainus skonorndeckux (pakTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIE. J{eficTBHE 3KoIornyeckux (PakTOpoB Ha OPraHU3MBbI

3.3

AbOuoTtnueckue  (aKTOpPBL:  CBET, TEMIEparypa, BIAKHOCTh.  (DOTONEPHOAU3M.
[Tpucniocobnenust opraHu3MoOB K ACHCTBHIO aOMOTHYECKHX (aKkTopoB. buonornueckue
PHUTMBI

3.4

buotnyeckne ¢dakropel. Buapl < OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYpPEHIIHS,
XUIHUYECTBO, Mapa3uTU3M, MyTYyaJIu3M, KOMMEHCAJIN3M (HaxeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIU3M, HEUTpain3M. 3Haue€HUE OMOTUYECKUX B3aMMOCHCTBHIA
JUTSI CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOJAHBIX COOOIIECTBAX

3.5

DKOJIOTMYECKHE XapaKTepUCTHUKU momyssiud. OCHOBHBIE [MMOKA3aTelH IMOMYJISLIUU:
YUCJIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IMPHUPOCT, MUrpanusa. JluHamuka
YHCJIEHHOCTHU MOMYJISIIUU U €€ peryJsius

Coo0111ecTBa ¥ DKOJIOTHUECKUE CHCTEMBI

CoobmectBo  opraHuzmMoB  —  OuoneHo3d.  CTpykTypbl  OuolLieHO3a:  BMJOBasd,
pOCTpaHCTBEHHasl, Tpopuueckas (rmumieBast). Buapsl-nomuHanTel. CBs31 B OMOIIEHO3€

42

DKoJoruueckne cucrteMbl (9kocucTembl). [loHaTne 00 sKocucTeME U OHOTEOIEHO3E.
qDYHKIII/IOHaJ'II)HI)IC KOMITIOHCHTBI 3KOCHUCTEMBI: MPOAYUCHTbI, KOHCYMCHTBI, PCAYLCHTEI.
KpyroBopot BeliecTB U MOTOK SHEPTHU B dKOcUCTeMe. Tpodudeckue (NMHIIEBbIC) YPOBHU




JOKOCHCTEMEBI. lInimeBrie memm M CeTH. OcHOBHBIE OKA3aTEIH SKOCHUCTEMBI: 6I/IOMaCC3,
npoayKnus. DKOJIOTHYECKHE nUpaMUuIbL: IPOAYKIIUU, YUCIICHHOCTH, ouomaccel. CBoicTBa
OKOCHCTEM: YCTOP'IIII/IBOCTB, CaMOpCryJsiuuAa, pasBUTHUC. CYKHGCCI/IH

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U pEeK. ODKOCHUCTEMa XBOMHOIO WIH
LIMPOKOJINCTBEHHOTO JIECA.
AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpO’KOCHCTEMBI. Y pOoskocucTeMbl. buonorunueckoe u

4.3 XO3sIIICTBEHHOE 3HAYEHHE arpPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpasue kak akTop ycroitunBocT 3K0OCUCTeM. COXpaHEHHE OHOJIOTHYECKOTO
pa3HooOpa3ust Ha 3emiie
VYuenne B.M. Bepnanckoro o Ouocdepe. ['panunpl, coctaB u cTpykrypa OHOCheEpbI.
Kusoe BemiectBo U ero pyHkuuu. Ocod0eHHOCTH OGHochepbl Kak riI00aabHON IKOCUCTEMBI.
4.4 | Junamuueckoe paBHOBecHMe U oOOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl BeUIECTB U
OMOreOoXMMHYECKHUE LHUKIbI JJIEMEHTOB (yriepoja, a3ora). 30HAIBHOCTH OHOC(hEpHI.
OcHoBHbIE OMOMBI CYIIN
YenoseuecTBO B Ouocdepe 3eminu. AHTpONIOTeHHbIE H3MeHEeHHs B Ouocdepe. ' modanbHbIe
45 | dKomormieckue IPOOJIEMBI.

OcHOBa palMOHAJIBHOIO YIIPaBJIEHUs IPUPOJHBIMHU PECYPCAMM U MX HCIOJIb30BaHUE.
JloctrxeHnust OMOJIOTHU U OXpaHa IPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLHECCA

OBSIBATEJIBHBIE YUYUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

YueOHuku:

[Maceunnk B. B., Kamenckuii A.A., Py6ros A.M., llIsenos I'. T'., 'anontok 3.I'; mox pen..
[Taceunuka B. B.10 knacc. -Mocksa: [Ipocsenienue,

[Maceunnk B. B., Kamenckuii A.A., Pybuo A.M., lIsenos I'. I'., I'anonrok 3.I'; mox pen.
[Taceunuka B. B.11 kacc. -Mockga: [Ipocsemnienue.

METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJIS

Enunoe coneprxanue ob6mero oopazoBanus _https://edsoo.ru/mr-biologiya/

buonorus. 10-11 kimaccel. Yraoy6neHnnslii ypoenb. MeTonnueckoe nocodue [lTaceunuk B.B. u
ap. https://prosv.ru/product/biologiya-10-11-klassi-uglublennii-uroven-metodicheskoe-

posobie02/

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubnmnorexa Munpocsemienus https://lesson.edu.ru/catalog

POUI https://resh.edu.ru/

bubmuoteka [{OK https://lib.myschool.edu.ru/market?filters
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