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MOSICHUTEJIbHAS 3AITUCKA

Mpu paspaboTke mporpamMmbl No OHONOrMM TEOPETHYECKYIO OCHOBY JUIA onpeneneHnusa MOAX0I0B K
(opMUpOBaHWIO COAEPKAHMsA YUeOHOTO MpemeTa «BHOJIOTHS) COCTABWIM, KOHLenTyanbHbie nonoxenns GI'OC
COO o B3auMOOOYCIIOBICHHOCTH Lenel, CouepiKaHus, pesy/bTaToB oOyuenns W TpeboBaHMi K YPOBHIO
NOArOTOBKH BBIMYCKHHKOB, TMONOKEHHs 00 o0muX wUeasx M NpUHIUnax, XapakTepu3yIoluX COBPEeMEHHOE
COCTOSIHME CHCTeMBI cpeaHero obiiero o6pazopanus B Poccuifckol Deepait, a TaoKke TIONIOKEHUA O CHeIHpHKe
GHONOTHY, e 3HAUeHMH B TIO3HAHMH XKMBOW NPUPOLbI M 0OeCrieeH I CyLICCTBOBAHI yenoBeueckoro obuecTsa.
CoOrNacHo HA3BAHHBIM MOJIOMKEHUAM, OTIPE/IEIICHbI OCHOBHBIC (YHKLMHM MPOrpaMMBl 1o GHONOrHH M €€ CTPYKTYpa.

Tporpamma no Guooruy agr MpeACTaBNeHHe O UEJAX, 06 obuieit crparerny ofyueHus, BOCIUTAHUA H
pasBuTHA 00y4aroMXcA CPeACTBAMH yueGroro npeamera «buomorusy, onpenenier o0s3arenbHOE NPEAMETHOE
colepianne, ero CTPYKTYpy, PAacmpeiiefieHne Mo pasiaenam W TeMam, PEKOMEHIYeMYI0 TI0C/Ie/I0BaTebHOCTh
usyuenus ydeGHOro Marepuaia € Y4ETOM MEKMPEAMETHBIX M BHYTPHUIIPEIMETHBIX ~ CBS3€H, JIOTHKH
o6pa3zoBaTeIbHOTO MPOLecca, BO3PaCTHBIX ocobennocTel o0ydaroLXcs.

B nporpamme Mo OMONOTHHM Takke y4HTBIBAIOTCA TpeboBaHMA K TUIAHHPYEMBIM JIHYHOCTHBIM,
MeTampeAMETHbIM M MPeIMETHBIM pesynbTatam oOyueHus B (DOpMHpOBAHMU OCHOBHBIX BHIOB y4eOHO-
03HABATENLHOM JIeATENbHOCTI/YHeGHBIX AeicTBUM 00Y4aIOIMXCA N0 OCBOCHWIO CONEPHAHHA GHONIOTHYECKOTO
o0pa3oBaHus.

B nporpamme 1o Guonoruu (10—11 kraccel, 6a30BEIi yPOBEHB) peanu30BaH NMPUHIMI NPEEMCTBEHHOCTH B
nsydennn Guosioruy, Gnaroaaps uemy B Hell MPOCMATPUBACTCA HANPABJEHHOCTE Ha pasBUTHE 3HAHWIi, CBA3AHHBIX C
(HOPMHPOBAHHEM ECTECTBEHHO-Hay4HOTO MMPOBO33PEHMA, UCHHOCTHBIX OpMEHTAlMi THYHOCTH, IKOJOTHYECKOro
MBILIJIEHHS, TPECTABNEHN! O 310pOBOM 00pase KHM3HU H GepeiHbIM OTHOLIGHHEM K OKpYXaroilei NPHPOIHOH
cpese. [ToaToMy Hapsmy ¢ H3YHEHHEM 0611e6HOIOrMYEeCKIX TEOpHii, @ TaKKe 3HAHHH O CTPOEHHUH XKHBBIX CHCTEM
pAa3HOT0 paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOLIMX B HUX TPOLECCOB B nporpamMMe 1o OMOJIOTHH YIEIEHO
BHUMAHHE HCTIOIb30BAHMIO TIONYYCHHBIX 3HAHUH B OBCEIHEBHOM KU3HH 1A PELUeHHs NPUKIALHBIX 3a/ad, B TOM
yucse: TMPOQMIAKTHKA HACENCTBEHHBIX 3a00reBaHui \enoBeKa, MEIUKO-FeHETHYECKOro KOHCYJIETHPOBAHUS,
0GOCHOBAHNS IKONOTHUECKH 11eJ1ec006PasHOro MOBENCHUS B OKPYXaloMIeH NPUPOIHON Cpelle, aHauu3a BIMAHMA
XO3SHCTBEHHON JEATENBHOCTH 4eNoBeka Ha COCTOAHHME MPUPOIHBIX W HCKYCCTBEHHBIX IKOCHCTCM. Ycunenue
BHUMaHMA K NPUKIAJHON HANPABIEHHOCTH y4eOHOro npeamera «BHONOTHsA» MPOAMKTOBAHO HEOOXOAMMOCTHIO
oecrieuenns yCIOBHH Ul PelleHHs OJHOM M3 aKTyallbHBIX 3aiad UIKOJLHOTO Guonoruyeckoro obpasoBaHus,
KoTopas mpeanonaraet GopMupoBaHue y 00yHaoluXCs CrocoGHOCTH aIanTHPOBAThCA K M3MEHEHUAM TUHAMHIHO
pa3BUBAIOLIErOCs COBPEMEHHOIO MHUpA.

Buonorus Ha ypoBHe cpeaHero ofuwero oOpa3oBaHHs 3aHMMAeT BAXHOE MECTO. Ona obecreunBaeT
opmupoBaHie y 0OyualOWMXCsl MpeacTaBaeHHi o HayqHOM KapTHHe MHpa, pacumpser i o6obuiaeT 3HaHWI O
KUBOH npupoje, e§ OTIHYUTENbHbIX MPU3HAKaX — YpOBHEBO OpraHM3alMu W 3BOJIOLMH, CO3/AET YCIOBUA JUIA:
NO3HAHMS 3aKOHOB KMBOW MPUPOMbI, (OpMHPOBaHWA (YHKUHOHAILHON rPaMOTHOCTH, HABBIKOB 3JI0pOBOTO M
GesonacHoro 06pasa KH3HH, IKOTOTHIECKOTO MBILIICHUA, LIGHHOCTHOIO OTHOLUCHNA K KUBOH MPUPOJIE U HEe/IOBEKY.

BoMbIIOE 3HAYCHHE GUONOrHS HMEET TAKKe /UIs PELIeHNs BOCIMTATEbHBIX H PA3BHBAIOLINX 33/ CPeHEro
obiero 06pa3oBanus, COLMANM3ALUK O0YHAIOLIKXCA. Wsyuenne Owosnoruu obecrieduuBaeT ycrnoBus Ul
(hopMUpOBAHHS HHTEIEKTYalIbHBIX, KOMMYHHKALHOHHBIX 1 HH(OPMALIMOHHBIX HABBIKOB, ICTETHIECKOH KYIbTYPEI,
cnoco6CTBYeT MHTerpalyu GHONOTMYECKMX 3HAHME C MPEACTABNCHUAMHM M3 IPYruX yueOHbIX NPEAMETOB, B
yacTHOCTH, (u3nku, XuMuu M reorpadun. HaspaHHbIE TONONKCHMA O npeaHasHadeHuH y4eGHOro mpeamera
«BHOMOrUAY» COCTABMIIM OCHOBY [Uld ONPEIC/ICHHA MOAXOI0B K otfopy M CTPYKTYpPHPOBAHHUIO €ro ColepxuaHus,
NPEJICTABIEHHOrO B MPOrpaMMe 1o GHOJIOTHH.

Ot6op copmepiKaHus y4eOHOTO MpeaMeTa «BuoNorksy Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3MUMH
KyNbTYpOCOOOPa3HOTO MO/IXO0/d, B COOTBETCTBHH C KOTOPHIM o6yuatommuecs TOMKHB OCBOMTH 3HAHHA W YMEHHA,
sHaunMble U1 (popMMpOBaHWs OOMIeH Ky/nbTyphl, OMPEJEINAoNlMe alCKBATHOC NoBeNEHNE 4YeNnoBeKa B
okpyskalolel NpUpoaHO# cpene, BOCTpeDOBaHHBIE B [TOBCEHEBHOM MM3HM W TIPAKTHYECKOH AeATEILHOCTH.
OcoBoe MecTO B 3TOH CHCTEME 3HaHMH 3aHMMAIOT JJIEMEHTBI COIEPXaHHd, KOTOpBIE CITyKaT OCHOBOI1 s
(hOpMUPOBAHKS NIPE/ICTABIEHNI O COBPEMEHHOH eCTECTBEHHO-HAYYHOM KapTHHE MUPa M LIEHHOCTHBIX OPHEHTALMAX
JIMYHOCTH, CNIOCOBCTBYIOIMX TyMaHM3alNN OHONOrHHECKOTO obpa3oBaHusl.

CTpyKTYpHpOBaHHe COAEPKaHus yueGHOro MaTepHana B NporpamMme no GUONIOTHH OCYLIECTBJIEHO C Y4ETOM
NPUOPUTETHOrO 3HAYEHWS 3HaHUH 00 OTIMYHTENBHBIX 0COBEHHOCTSIX KMBOW TPUPOABI, O €€ YPOBHEBOH
OpraHM3aLMK W IBOMOLMHM, B COOTBETCTBUM C 3THM B CTPYKTYpe yueGHOro npeamera «BHONOTHA» BbIACICHDI
cleLylolIue cojepkaTebHble JiMHMKM: «buonorna Kak Hayka. MeTobl HAay4HOTo TMo3HaHHMsA», «KieTka Kak
Guonornyeckas cucremay, «Opranusm Kak Guonoruyeckas cucTeman, «Cucrema U MHOroo6pasue opraH{IecKoro
MHpay, «IBOMIOLUS HKUBOH MPUPOBIY, «DKOCHCTEMBI M MPHUCYIIHE UM 3aKOHOMEPHOCTHY.




Lens usydennsi yueGHoro npeamera «Buonorua» Ha 6Ga3oBoM YpOBHE — OBJageHHE OO0y4aHOIMMHCS
SHAHHAMM O CTPYKTYPHO-(GYHKIMOHAIBHOM OpraHW3aliy KUBIX CHCTEM PasHOrO paHra W mpuoOpeTeHHe yMeHHH

HCTIONb30BaTh ITH 3HAHMA JUTS TPAMOTHBIX HEHCTBMI B OTHOIIEHHM O0BEKTOB XKHBOHW MPHPOMIBI M PELICHUS
pa3TMUHBIX XKU3HEHHBIX MPoGIeM.

JlocTrkeHMe LM M3yueHus yuebuoro mnpeamera «Buonorms» Ha GazoBoM ypoBHe ofecreunBaercs
peleHneM cleayroluX 3aua4;

OCBOEHHE O0YYalOUIUMHUCA CHCTeMBl 3HaHMH O OHOJOTHYECKHX TEOpHAX, YUYCHHAX, 3aKOHaX,
3aKOHOMEPHOCTAX, THIOTe3aX, MPpaBuilax, CYKaluX OCHOBOH A (POPMHUPOBAHHUA MPEJICTABIEHHH O €CTECTBEHHO-
HAYYHO} KapTUHE MUPA, 0 METOAAX Hay4HOTO NMO3HAHMS, CTPOEHNH, MHOr006pa3ui 1 0COOEHHOCTAX XKUBBIX CHCTEM
pa3zHOro YPOBHS OPraHH3allMH, BBIIAIOLIMXCA OTKPBITHAX H COBPEMEHHBIX HCC/IEN0BAHUSAX B OHONOTHH,

dopmupoBaHue y 00y4arOlIMXCs [03HABATEILHBIX, MHTEJUIEKTYATBHBIX M TBOPYECKHX crocoGHOCTeH B
NpOLIECcCe aHANM3a JAHHBIX O MYTAX Pa3sBUTHA B OHOJOrMM HAaydHBIX B3MVIAMOB, MIEH W TMOJXONOB K U3Yy4EHHUIO
JKUBBIX CHCTEM Pa3sHOr0 YPOBHSA OpraHM3aluy,

cTaHoBjieHMe Yy oOywaromuxcs o6uiedl KyJabTyphl, (YHKUHMOHANbHOH IpamMOTHOCTH, Pa3BHTHE YMeEHUH
00BACHATH W OlIEHWBATh SBJICHHA OKPY)KAIOILIETO MWpa KWBOH NpHpPOABI HA OCHOBAaHWM 3HAHHH W OIBITA,
MoJy4eHHBIX TIPH H3Y4EHHH GHONOrHH,;

dopmupoBane y 0OyuarOLIMXCH YMEHWH HIUTIOCTPHPOBATH 3HAYEHWE OWOJIOTMYECKHX 3HAHHH B
MPaKkTHYECKOW  JeATeNILHOCTH  YelOBEKa,  PasBUTHUM  COBPEMEHHBIX  MEMLMHCKUX  TEXHOJIOTHH U
arpo6HOTEXHONOTHit;

BOCMUTAHHE YOEKAEHHOCTH B BO3MOKHOCTH [MO3HAHHS YENOBEKOM 3KMBOW NPHPOMLI, HEOOXOIMMOCTH
GepexHOro OTHOIIEHHS K Hell, CODM0IeHHs ITHYECKUX HOPM MPH NPOBEAEHHH GHOJIOTHUECKUX UCCIIeI0BAHMIA,

OCO3HAHME LIEHHOCTH GMONIOTHYECKMX 3HAHMI [T TMOBBIIIEHHS YPOBHA 3KOJOTHMYECKOH KyJNBLTYpBI, JUIA
(GOpMHpPOBaHHA HAYYHOTO MUPOBO33PEHHUS;

NpUMeHeHHe MPUOOPETEHHBIX 3HAHWIH U YMEHHUIt B MOBCEIHEBHON JKHU3HM JUIA OLEHKH MOC/ENCTBHI CBOEH
JIESITENBHOCTH 10 OTHOLIEHHIO K OKpYXKarolleH cpeje, cOOCTBEHHOMY 310POBbI0, 000CHOBaHHE M COOMOAEHHE Mep
npogunakTHku 3aboneBaHuii,

B cucteme cpemHero obuwero ofpasosanus «Buomorusy, usydaemas Ha 0a3oBOM YPOBHe, ABJAETCS
o0s3aTeNbHbIM  YueOHBIM TPEIMETOM, BXOIALIMM B cocTaB npeaMeTHoH obnacty «EcTecTBeHHO-Hay4HbIE
MpeaMeThbI».

Jlns usydenus Guonoruu Ha 6a3oBOM ypOBHe cpenHero oGuiero oOpasosanus orBomutcs 68 wacos: B 10
knacce — 34 vaca (1 gac B Hegemo), B 11 knacce — 34 yaca (1 4ac B Heaemo).

COAEPKAHUE OBYYEHHA

10 KJIACC

Tema 1. BuoJiorua Kak Hayka,

Buonorus kak Hayka. CBsizb OGWHOJNIOTHH ¢ OOLIECTBEHHbIMHM, TEXHWYECKHMH M JAPYTHMH €CTECTBEHHBIMH
Haykamu, Gunocodueit, sTHKOH, cTeTHKON U mpasom. Ponk Guonornn B GopMHPOBaHMH COBPEMEHHON Hay4HOH
KkapTHHbI Mupa. CucTeMa GHONIOTHYECKHUX HayK.

MeTo/bl NMO3HAHMUS JKUBOK NPUPOABI (HAGIIOAEHHE, IKCIIEPUMEHT, ONHCaHKe, H3MEpeHue, Kiaccu(uranms,
MOJIETMpOBaHHKE, CTaTHCTHYeCKas 06paboTka JaHHBIX).

JlemMoHcTpaunn:

[Moprperst: Y. Hapeun, I'. Mengens, H, K. Konsuos, k. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl; «MeTobl TO3HAHUS KUBOH TPUPOJIBIN,

JlaGopaTopHble H MpaKkTHYECKHE padoThl:

IMpakruueckas padota Ne 1, «Mcnonb3oBaHHE PpasIUYHBIX METOOB [MpPH HM3Yy4eHMH OHONOTHYECKHX
00BEKTOBY.

Tema 2, dKuBble cHCTEMbI H HX OpraHHU3alNg.

JXKusbie cucTeMel (OWocHCTEMBI) Kak mpeaMer H3ydeHHs Ouonorud, OTIMYHME KHMBBIX CHCTEM OT
HEOPraHUYECKOH MPHUPOIBL.

CaoilicTa 6uocucTeM M UX pasHooOpaszue. YPOBHH OpraHU3aluy GHOCHCTEM: MONEKYNIAPHBIHA, KIETOYHBIN,
TKAHEBBIH, OpraHU3MEHHbIH, NOMYJIALHOHHO-BHI0BOM, S3KOCHCTEMHBI (OuoreolieHOTHUYECKHIT), GHOChEpHbIi.

JdemoHCcTpauuu:

Tabnuiel 1 cxembl: «OCHOBHBIE NPU3HAKH KHU3HUY, Y POBHH OPTaHHU3aLHH KHBOH NPUPOABIY.

O6opynosanue: Mozieas monekyisl JIHK.

Tema 3. XuMHYeCKHIT COCTAB H CTPOEHHME KJIETKH.




XUMHUYECKHH COCTAaB KJIETKH, XHUMHUYECKME DJIEMEHThl: MAKPOAIeMEHThI, MHUKpOdjieMeHThl. Boaa u
MHHEpaJlbHbI¢ BELIECTBA.

DyHKLHY BOJIbI 1 MHHEPalbHBIX BelecTs B kieTke. [loanepkanne 0CMOTHYECKOTO Gananca.

Besniki, CocTaB U cTpoeHHe GekoB. AMMHOKHCIOTBI — MOHOMEphbI GenkoB. HesaMeHHMbIE M 3aMEHHMbIE
AMHHOKHMCIIOTE., AMWHOKHCIIOTHBIN COCTaB. YPOBHM CTPYKTypbl OenkoBoii MoseKyjbl (NepBHYHAs, BTOpUYHAA,
TpeTHYHas W YeTBEPTHYHAA CTPYKTypa). XHMHYECKHE CBOHCTBA Genxos. Bronornueckue GpyHKIUU OeKOB,

MepmeHTsl — Ouonornueckue Karanusatopel. Crpoenue (epMeHTa: aKTHBHbIH LEHTP, cybcTpaTHas
cnetmduunocts. Kopepmentsl. Buramuibl. OTaH4Hs (EPMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB.

VrneBoasl: MOHOcaxapubl (rmokosa, pu6o3a u ne3okcupnbo3a), Amcaxapuasl (caxaposa, JakTosa) H
rnonucaxapusl (Kpaxmas, MIMKOTeH, 1esno03a). bronoruyeckne GyHKLUUN YriIeBOJOB.

Jummmel:  Tpurauuepunsl,  (Gocdomunumel,  crepoumsl.  [mapodunbHO-rHaApopoOHEIe  CBOHCTBA.
Buosnornueckne GpyHKuMu aunuaos, CpasHeHHe YTIeBOIO0B, 6€/KOB 1 JIMMHUAOB Kak HCTOYHHKOB SHEPTHH.

Hyxneunossie kucnoter: JHK u PHK. HykieoTuasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT. CTpoeHHE H
dynxuun JTHK. Crpoenye u dynkunn PHK. Bumsr PHK. AT®: ctpoenne i QyHKLHH.

[luronorust — Hayka o kiaetke. Knetounas Teopus — mpumep B3aumofeiicTeus uiell u GakToB B HAYYHOM
No3HaHWK. MeTo/ibl M3YHYEHHS KIIETKH.

KneTka kak LeJOCTHas kuBas cucTema. OOue NpU3HAKM KIIETOK: 3aMKHYTas HapyxHas MemOpaHa,
monekyssl JJHK kak reHeTHuecKHit annapar, cucteMa cuHTesa Oelka.

Tumbl KIETOK: SyKapHoTHYeckas H mpokaproTiueckas. OcOGEHHOCTH CTPOCHHS MPOKAPHOTHIECKON KIETKH.
Knetounas crenka Gakrepuii. CTpoeHne sykapuoTnieckol kieTkd. OCHOBHBIE OTIMYHS PACTUTENbHOMH, KHBOTHOH
1 rpUOHON KIETKH.

[TOBEPXHOCTHBIE CTPYKTYPhl KIETOK — KIETOUHAA CTEHKa, FIMKoKanuke, WX Qyrkumu. [lrasmarimieckas
MemGpaHa, eé coiicTBa M QpyHkumu. Llntormasma u eé opraHouasl. OnHoMeMOpaHHBIe OPraHOMIb! KIETKH: 3IIC,
anmapat Tobmky, J130coMbl, T10IyaBTOHOMHBEIE OPTraHOM/IBI KIETKU: MUTOXOHIPHH, IACTH/Ibl. [TpoucxoxkaeH e
MHTOXOHIpHiT ¥ mnactua. Buael miactua. HememOpaHHble OpraHoMibl KICTKH: PHOOCOMBI, KIETOUHbIH LEHTP,
LEHTPUOSIH, PECHUUKH, HKTYTHKH. DYHKINN OPraHOMIOB KIETKH, BrmoyeHus.

Slmpo — perynsTopHblit UeHTp KieTkd. Crpoenwe smpa: siiepHas o0o/ovKa, KapHOMiasMa, XpOMarwH,
ANpPBIIKO. XPOMOCOMBI.

TpaHCnopT BELIECTB B KIIETKE.

JlemoHCcTpauuu:

TMoptpetsl: A. Jlesenryk, P. T'yk, T, Illsann, M. llnefinex, P. Bupxos, Jix. Vorcon, @. Kpuk, M. YUIKuHc,
P. ®@panknun, K. M, Bap.

Jluarpammsl:  «Pacnipejieniennie  XMMHYECKMX OJEMEHTOB B HEXHBOH mpupoie», «Pacmpenenenue
XUMHYECKHX 3JIEMEHTOB B JKHBOU MPUpOaE».

Tabmiusl u cxembl: «[lepuonuueckas TabNHLa XHMUYECKHX 37EMEHTOBY, «CTPOCHHe MONEKYJIbI BOJbIY,
«BuocunTes Genkay, «CTpoenue Monekynbl Genka», «Crpoenne ¢pepmenta», «HyknenHosbie kucnotsl. JTHKDY,
«Ctpoenue monexysl AT®», «CTpoenne 3ykaproTHUecKOi KieTki», «CTpoeHHe JKHBOTHOMH KieTkny, «CTpoeHue
pacTuTeNbHOR KiaeTKu», «CTpoeHHe NpOKapHOTHYECKON KieTku», «CTpoeHne sapa KIETKHY, «YrieBobi»,
«JInnuae».

O6opynosanue: CBETOBOW MHKpOCKOMN, 00OpYIOBaHWE IS MPOBEACHHA HaOmoaeHu, H3IMEpeHHH,
5KCTIEPUMEHTOB, MHKPOTIPENapaThl PACTHTENLHBIX, KUBOTHLIX U OaKTEPHAIBHBIX KIIETOK.

JlaGopaTopHbie B MPaKTHYECKHE paboThbI:

JlaGopatopras pabota Ne 1. «M3yueHue KaTalHTHUECKOH aKTMBHOCTH (hepMEHTOB (Ha nmpumepe aMMIIa3Ll
WJTH KaTaliasbl)».

JlaBopatopHas paGota Ne 2. «HM3syuenue CTpPOEHMA KJIETOK PAacTeHWi, JKMBOTHBIX H Gaxrepuit moj
MUKPOCKOINOM Ha FOTOBBIX MHKPOMpPENapaTax U UX OMHCaHHEM.

Tema 4. AKu3HeaeATE/JLHOCTh KJIETKH,

O6MeH  Bemiect, WiM  MeTaGonusM, AccuMuisALMA  (TTactTHyecKHid  0OMEH) W AMCCHMMIALMA
(aHepreTrueckuil 0GMeH) — [Be CTOPOHBI €IMHOrO npouecca MeTadonu3ma. Posib 3aKOHOB COXPAHEHHs BELIECTB U
JHEpruM B MOHMMaHUK MeTabonu3Ma.

Tunsl obMeHa BemecTs: aBTOTPO(HbIH W rereporpodubii. Ponb (epmeHTOB B OOMEHE BELIECTB M
NpeBpaIeHHH SHEPTHH B KJIETKE.

dortocunTes. CperoBas M TemHoBas (asbl (orocuHTe3a. Peakumu dotocunTesa. OdPekTHBHOCTH
doTocunTesa, 3HaueHue (POTOCHHTE3A JUTA KU3HKM Ha 3emie. BiusHue ycloBui Cpeiibl Ha ¢doTocunTe3 U crIocolsl
[OBBILIEHHUS €r0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTEHHMM.

XeMocHHTe3. XeMOCHHTE3UpYIolne GakTepuy, 3HaYeHNEe XeMOCHHTE3a /TS JKU3HH Ha 3emuie.




DuepreTideckuii obmeH B KieTke, PaciienyieHWe BELIECTB, BbIJICICHHE W AKKyMYJIMPOBAaHHE 3HCPTHH B
KieTke. DTambl 3HepreTHyeckoro obmena. Inmkonus. Bpoxenue W ero Buabl. KucioponHoe oKHCIEHWE, WM

knerousoe apixanne. OxkucanTensHoe Gocdopunupopanue. DPPeKTHBHOCTH JHEPreTHIECKOro obMeHa.

Peakumn MatpuuHoro cuutesa, [enermueckas wundopmauus u  JHK. Peamusaums reHeTHueckoi
undopMaly B KieTke. ['eHeTHdeckMH KOA M ero cBoHcTa. TPaHCKPUILMA — MAaTPHYHBIA CHUHTE3 PHK.
Tpancnsums — Guocunres Genka, Dransl Tpancnauuy. Koauposanue amMuHoKuCioT. Pons pubocom B GHocuHTe3e
Genka.

Hekneroutbie GOPMbI KU3HYU — BUPYChl. Mctopust otkpeiTus Bupycos (1. M. MsanoBckuit). OcoGeHHOCTH
CTPOEHHMS ¥ JKU3HEHHOTO IMKNIA BUpYcoB. bakrepuodary. BosiesHu pacTeHUH, HHUBOTHBIX U YEJOBEKA, BHI3IBACMBIE
pupycamu. Bupyc mmmynoneduumra uenoseka (BUY) — BosGymurens CITM[la. OOparHas TpaHCKpHIILKA,
peBepTasa u uHTerpasa. [lpo¢umakTika paclpoCTpaHEHNA BUPYCHBIX 3a601eBaHHH.

JemoHCTpaunu:

TMoprperst: H. K. Konsuog, J1. U. Ueanosckufi, K. A, Tumupsses.

Tabnuubsl ¥ cxeMsl: «THMbl nUTaHWA», «MeTabonusmy», «MuUTOXOHOpUA», «DHepreTHueckuit oOMeH»,
«Xnoporutacty, «Potocunresn, «Crpoenune JIHK», «Crpoenue (dyHKUHOHUpOBaHUE TeHa», «CHHTE3 Oesikay,
«Cenetnueckuit  kom», «Bupycwl», «Bakrepuodaru», «CrpoeHne #u kusHeHHBIH uukn supyca CITH]Ia,
6akrepuodaray, «Perukauus JTHK»,

O6opyoBanme: Moaenu-anumkauun «Y asoenne JTHK n Tpanckpunuus», «bruocunTes Genkay, «CTpoenne
KIIEeTKW», Moaenb cTpykTypsl JTHK.

Tema 5. PazMHOKeHHe H HHAWBHYA/ILHOE PA3BHTHE OPraHH3MOB.

KaeTouHbId UMK, WIH KM3HeHHBIH uukn knetkn. Murepdaza m mutos. [lpoueccsl, mpoTekaromue B
uHTepdase. Pernukauus — peakuus marpuanoro cuuresa JJHK. Ctpoenue XpomocoM. XpoMOCOMHEIN Habop —
KapuoTHn. JIMMUIOWAHBIA M raryioWiHbIA XpoMocoMmHble HaGopel. XpomaTHAbl LIMTONOrMYECKHE OCHOBBI
pa3sMHOXKEHUs M HHANBH/YaJlbHOTO Pa3BUTHS OPraHU3MOB.

Jlenenue knerkm — muto3. Craguu mutosa. [lpoluecchl, mpoucxoisiiue Ha pasHbIX CTaIMAX MHTO34.
Buonoruueckuii cMblciI MUTO3a,

[TporpamMmupyemas rubesb KIETKH — aronTos.

dopMsl  pa3MHOXKEHHS OpraHM3MoB: Oecrionoe M MojoBoe. Buasl Oecnonoro pasMHOXKEHHA: JENEHHE
Ha[BOE, MOYKOBAHHE OHO- ¥ MHOTOKJIETOYHBIX, CrIOPO0Opa3oBaHue, BEreTaTHBHOE pasmHoyenne. MckyccTBeHHOS
KJIOHUPOBAHHE OPraHU3MOB, €T0 3HAYEHHE A CEJICKLIAH.

TTosoBOE Pa3sMHOKEHHE, er0 OTIIHYHS 0T Gecronoro.

Meiio3. Craaun meiiosa. TTpoliecchl, MPOMCXOMAIINE Ha CTajusIX MeHosa. [ToeneHue XxpomMocom B Meiiose.
Kpocenrrosep. bronoruueckuil cMpic) U 3HaYeHKe Meio3a.

I'ameTorenes — npouecc 00pasoBaHus MOJIOBBIX KIETOK Yy JKMBOTHbIX. [TosioBbIe Jeie3bl: CEMEHHHKH H
anaHiKd. O6pa3oBaHHe W Pa3BUTHE MOJIOBBIX KJIETOK — ramer (CrepMaTo30Mj, sillieKieTka) — crepMaToreHes u
oBoreHes. Oco0EHHOCTH CTPOEHHM SHLIEKIETOK U criepmaTosonioB. Onnonotsopenne. IapreHorenes.

UnnuBuoyanbHoe passutue  (OHTOreHes). OmOpwoHanbHOoe — passuTe  (3MOpuorenes).  Dtarmbl
SMOPHOHANBHOTO  PasBUTHS Yy  MO3BOHOYHBIX  JKHBOTHBIX:  APOOJICHME,  racTpyJsUMs,  OPraHOTeHes.
[MoctombpuoHaipHOe paseutHe. Turbl MNOCTIMOPHOHAILHOrO PasBUTHA: TPAMOE, HEMPAMOE (MM4YMHOYHOE).
BnusHMe cpejibl HA Pa3BUTHE OPraHH3MOB, (PAKTOPEI, COCOOHbIE BhI3bIBATH BPOXKAEHHDIE YPOICTBA.

Pocr 1 passutie pacteHuil. OHTOreHe3 1IBETKOBOIO PACTEHHUA: CTPOEHHE CEMEHH, CTAIMA PA3BUTHA,

JleMOHCTpaUHHu:

Tabnuupt ¥ cxembl: «DOpMBI Pa3sMHOMEHHA OPraHU3MOB», «[lBOiiHOe OMJIOJOTBOpEHHE Yy UBETKOBBIX
pacrenuiiy, «BeretaTWBHOE pa3MHOXeHMe pacTeHMit», «Jlenenue kietku Oaktepuity, «CTpoeHne TNONOBBIX
knetok», «CtpoeHre XpoMocoMbl», «KneTouHbiit mukn», «Pemmnkauua IOHK», «Mutos3», «Metos», «[Ipamoe u
HempAMOoe pasBuTHEY, «I"aMeToreHes y MIEKOMHUTAIOIMX U YenoBekay, «OCHOBHBIE CTaIMH OHTOTCHEAN.

OGopynoBaHke: MHKPOCKOM, MHKporpenapatsl «CnepMaTo30Mapl  MICKOMUTAIOMEroy, («SHiekneTka
MIleKomuTaroLeroy, «Kapuoknxes B KJIeTkax KOpelika Jyka», MarHUTHas MOJIe/b-anminkauns «JleneHne KineTkuy,
mozens JIHK, Monens metadasHoli XxpoMOCOMBI,

JlaGopaTopHble H NpaKTHYeCKHE paboThl:

JlaBopatoprasi paGora Ne 3. «HaGmoaenwe MMTO3a B KIETKaX KOHYMKA KOpelIKa JIyka Ha TOTOBbIX
MHKpOMpenaparax».

Jlab6opatopHas pabota Ne 4. «H3ydeHue cTpPOEHHs TIOJOBBIX KJIETOK HA FOTOBBIX MUKpPOIpENaparaxy.

Tema 6. Hac/ie1cTBEHHOCTE H H3MEHYHBOCTh OPTraHH3IMOB.

IpenMer W 3a1a4d TeHeTWkW. MCTOPUS pasBUTHA TEHETHKH, PONb LMTOJIOrMH H IMOpHONIOTHH B
CTAHOBJIEHMH TEHETHKH. BKnaj poccuilckux M 3apyOeKHbIX YHEHBIX B pa3BUTHE I€HETHKH. MeTOJbl reHeTHKH




(ruGpUIONOTHYECKUii, LMTOTEHETHUECKUH, MOJeKyIApHO-reHeTUIecKui), OCHOBHbIE TI'CHETHYECKHE MOHATHA.
I'eHeTHYECKAs CMMBOJIHKA, HCTIONb3YeMas B CXEMAX CKpelUBaHHUI,

3aKOHOMEPHOCTH  HACJENOBaHMA TMPH3HAKOB, ycraHoBineHHeie I. Mennenem. MoHorubpumHoe
cKkpeluBanue. 3aKOH €IMHO-00pasus TUOPMIOB TEPBOrO MOKONeHWs. [IpaBWio IOMHHMPOBaHWA. 3aKOH
paciierieHns pu3HakoB. ['unoresa yucToTel rameT. IToHOE U HEMONHOE TOMUHHPOBAHHE.

Jlurubpunnoe ckpeluBaHue. 3aKOH He3aBUCHMOrO HacleJOBaHHA MPHU3HAKOB. LluTOoreHeTHYECKHE OCHOBBI
OUruOpUAHOTO CKpellMBaHKs. AHannM3upylollee cKpelnBanue, Henoyib3oBanue aHaTH3HPYIOMIETo CKpeluBaHUs
11 OMpe/ieNieH!s TeHOTHIIa 0CO0H.

CuennenHoe HaciejpoBaHue npusHakos. PaGora T. MopraHa no clemieHHOMY HAacNeIOBaHUIO TI'EHOB.
Hapyluenue cuenjieHus reHoB B Pe3yNbTaTe KPOCCHHIOBEpa.

XpomocoMHas TeopHs HACAeACTBEHHOCTH, 'eHETHUECKHE KaPThI.

Ieneruka nona. XpoMOCOMHOe OnpeeneHue noja. AYTOCOMBI H MOJIOBbIe XpoMOcoMEl. ["oMorameTHbIe U
reteporaMeTHele opranu3Mbl, Hacneosanne NpU3HAKOB, CLUETUIEHHBIX C MOJIOM.

H3meHuuBOCTb. BuIsl WM3MEHUMBOCTH, HEHACIEACTBEHHas M HacneAcTBeHHas. Poiab cpemsl B
HEHAC/IEICTBEHHOW W3MEHYHMBOCTH. XapakTepucTHka MOAW(PUKAUHOHHOH M3MEHYMBOCTH. BapMalMOHHBIA pAX M
BapualnnoHHas kpueas. HopMa peakumu npusHaxa. Kosu4ecTBeHHBIE M KaueCTBEHHBIC MPHU3HAKH M UX HOpMa
peaxuud, CoiicTBa MOAH(PUKALMOHHON H3IMEHYHBOCTH.

HacneacTeeHHas, WM FeHOTHIMYECKAs, W3MeHYHBOCTh. KoMOMHATHBHAA N3MEHYHBOCTE, Meio3 u nonosoi
MpolLiecc — OCHOBA KOMOMHATHBHOM HM3MEHYMBOCTH. MyTalMOHHas H3MeH4HBOCTh. Knaccupukaumus MyTaLuii:
reHHble, XPOMOCOMHBIE, TeHOMHbIe, YacToTa U NpHYHHBI MyTalui, MyTareHHbie (GakTopel. 3aKOH rOMOJIOTHYECKUX
PAAOB B HacleACTBeHHOM n3mMenuuBocT H. M. Basunosa.

BHesnepHas HacaeICTBEHHOCTb U U3MEHUHBOCTb.,

I'eneTuka uenosexa, Kapuorun uenoBeka. OCHOBHBIE METOJbl FEHETHKH YENOBEKA: TreHealorHYecKuii,
GAU3HELOBBIH, IHTOreHETHYECKHH, GHOXUMHUYECKHH, MoNeKylapHo-reHeTHyeckui. CoBpeMEHHOE OTpeaeneHue
reHOTHNA: TOJIHOTEHOMHOE CEKBEHMPOBaHWe, TEHOTMITUPOBaHME, B TOM uuciae ¢ nomomeio [1[P-ananmsa.
Hacnencreennsie 3abonesaHus YesioBeka: reHHble Ooye3HH, Oone3Hn ¢ HacleNCTBEHHOW MpeapacooKeHHOCThIO,
xpoMocoMHble Gonesnu. Comarnueckne M reHepaTisHble MyTauud, CTBONOBbIE KIETKH. [IpHHIMIBI 30pOBOTO
obpasza JKW3HH, NMArHOCTHKH, NPO(MIAKTHKM M JeYeHUA TIeHeTHueckux OonesHedl. Memuko-reHeTHieckoe
KOHCYNTHPOBaHUE, 3HAUYEHNE MEAMIMHCKOHA FreHETHKU B NPEJOTBPALIEHHH U IEYEHWH FeHeTUYECKMX 3abosieBannit
4eJioBeKa.

JdeMoHCTpalHHu:

TMoprpersi: I, Mengens, T. Moprau, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecosckuii, H. H.
Bapunos.

Tabnuupl M cxembr: «MoHOruOpUIHOE CKpeLIMBAaHHE M €ro LMTOrEHETHYECKad OCHOBA», «3aKoH
pacuiervieHusi ¥ €ro LUMTOreHeTHYeckas OCHOBa», «3aKOH YMCTOTBI ramery», «JIMrupuaHoe CKpeuinBaHHe,
«lluTonoruyeckye OCHOBBI AMTMOPHAHOrO CKpeluBaHua», «Meiios», «BsaumoaedcTsHe allICNIBHBIX TEHOBY,
«[eHeTHveckne KapTel pacTeHHH, XHBOTHLIX M uesoBeKa», «I'eHeTHKA 1oja», «3aKOHOMEPHOCTH HACle[0BaHUA,
CLEMIEHHOr0 ¢ mojiomy», «KapHOTHIBI uenoBeKa M KMBOTHBIX», «BHIBI M3MeHUHBOCTHY, «MomuduxauronHas
H3MeHYHBOCTEY, «Hacnenosanue pesyc-pakropay, «['eHeTHKA rpynn KpoBu», «MyTallHOHHAS U3MEHYHBOCTB Y,

OGopy/iosanue: MomenH-anmiukauny «MoHorubpuaHoe ckpemusanuey, «HerojHoe nOMHHHMpOBaHHE,
«JTurubpunsoe ckpewnBanuey, «llepekpécT XpomMocom», MUKPOCKON M MuKponpenapat «Jlposodunay (Hopma,
MyTaluK (OpMBI KpbUTLEB H OKpacku Tena), repbapuii «I'opox moceBHOMY.

JlaGopaTopHble H npaKTHYECKHE paboThbl:

JlaGoparophas pabora No 5, «M3ydende pe3ybTaToB MOHOTMOPHIHOTO M AMTMOPHIHOTO CKPEUIMBAHUS Y
Zpo30(HIIbI HA TOTOBLIX MHKpPOIIpENapaTax»,

Jla6opartopHas pabota Ne 6. «M3ydenune Moau(pHUKaLMOHHON H3MEHYMBOCTH, MOCTPOEHHE BApPHALIMOHHOTO
pAla ¥ BapHalLMOHHON KPUBO¥»,

JlaGoparopHras paGota Ne 7. « AHaim3 MyTaluit y po30o(Hibl Ha FOTOBBIX MHKpOTpenapaTaxy.

Tpaktueckas pabora Ne 2, «CocTaB/IeHHE U aHAINM3 POJOCIOBHBIX Ye/I0BEKay.

Tema 7. Cenexuusi opranuimoB. OcHOBbI GHOTEXHOJIOTHH.

Cenekuns Kak Hayka M NpoLecc. 3apoikieHHe CelleKUHM W aomecTukauus, Yuenue H. WM. Basunosa o
LIEHTPaX [POMCXOXKACHHA W MHOrooGpasus KyJIbTYpHBIX pacTeHuii. LIeHTpbl TNpoOMCXOXKAEHHA MIOMALIHMX
#uBOTHBIX. CopT, mopona, mramm,

CoBpeMeHHbIE METO[bl CeJieKIWH. MaccoBblii M HMHAMBMAYanbHbIl OTOOPEI B CENEKLUMM pacTeHui H
XKUBOTHBIX. OlEHKa 3KcTepbhepa. Biu3KOPOACTBEHHOE CKpeluBaHue — MHOpMAMHT, Yuctas jiuHus, CKpeluBaHHe
yucTeIX nuHKi, Teteposuc, mnu rubpuaHas cuia. HepojcTeeHHoe ckpemyBaHue — aytopuauvHr. OtnanéHHas




rubpuauzauna u e ycmexu, MCKyCCTBEHHBIH MyTareHes W MONyueHHe MOJHMIIONA0B. JIOCTIDKEHHs CeleKLHH
pacTeHuit, )UBOTHBLIX H MHKPOOPraHU3MOB,

BHOTEXHOJIOMMS KaK OTpacik NPOM3BOACTBA. ['eHHas mHxkeHepus. Dtansl co3fanus pekomGunantHol JIHK
M TpaHCreHHbIX opraiu3moB. Knetouynas wmkeHepusa. Knerounbie Ky/ibTypbl. MHKPOKJIOHANBHOE pasMHOMKEHHE
pactenuii, KIOHUpPOBaHHE BBICOKOMPOAYKTHBHBIX CE/NbCKOXO3ANHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE H
sTrudeckue npobiemsl. 'MO — reHeTHuecky MOAN(HILIMPOBAHHbIE OPraHH3MBI,

JeMoHcTpaLyu:

Moprperst: H. . Basunos, . B. Muuypus, I'. JI. Kapneuenko, M. @, Wanos.

Tabnuubl ¥ cxembl: KapTa «L{eHTpbl MPOUCXOKAEHHA U MHOro00pasus KyNbTYpHbIX pacreHuii», «ITopomsl
IOMALIHHX KHBOTHBIX», «CopTa KyJLTYPHBIX pacteHuit», «OtnanéHnas rubpuanzauusy, «Pabotsl akagemuka M,
@. Wpanosa», «ITonmunnouaua», «OObekTsl OGHOTEXHOJOTHHY, «KIeTouHble KYJBTYphl W KJIOHMPOBAaHHEY,
«KoHCTpYHpOBaHHE U NEPEHOC FeHOB, XPOMOCOMY,

O6opynoBanie; MyJIsKHA IUION0B ¥ KOPHEIIONOB AMKUX (GOPM M KYJILTYPHBIX COPTOB pacTeHuii, repdapuil
«CenbcKOX034iHCTBEHHBIE PACTEHUA Y,

JlaGopaTopHble W NpaKkTHYecKHe paboThl:

Dkckypeus «OCHOBHbIE METOMbI M JOCTHKGHMS CENEKIMH PacTCHWH M JKMBOTHBIX (Ha CENCKLMOHHYIO
CTAHLMIO, [JIEMEHHYI0 (DepMy, COPTOMCIILITATENBHBIH Yy4acToK, B TeIUIMYHOE X03AHCTBO, JsabopaTopuio
arpoyHHBEPCHTETA HITH HAYYHOTO LIEHTpa)»,

11 KJIACC

Tema 1, IBoaounoHHan GHOIOTHS,

TpeaAnockIKM BO3HHKHOBEHHA IBOMIOLMOHHOMN TeOpHH. DBOIOIMOHHAA TEOPHA W €€ MecTo B GHONIOTHH.
BiiusHHE 3BOMIOLMOHHON TEOPUHA HA pa3BUTHE OHONOTHH H IPYTHX HAyK.

CBHIETENBCTBA  JBONIOLMH,  [lajleOHTONOrHYECKHE:  MOC/IE/IOBATE/IbHOCTE  TMOABJIEHHWs  BHAOB B
NANeOHTONOrHYECKOH JieTomnucH, nepexoanbie (opMbl. Buoreorpaduueckue: cXoacTBO U pasnuuue payH u ¢uop
MaTepUKOB U OCTPOBOB.

DMGPHONOrHYECKHe: CXOACTBA M pasiudua SMOPHOHOB PasHbIX BMIAOB MO3BOHOYHBIX. CpaBHHTEIBHO-
AHATOMMYECKHE; T[OMOJIOTHHHBIE, AHAIOTMYHbIC, pPYLHMEHTAapHBIE OpraHbl, arTaBuU3Mbl.  MonekyasapHo-
GUOXUMHYECKHE: CXOJACTBO MEXAHM3MOB HAC/IEICTBEHHOCTH M OCHOBHBIX METabOJMYECKHX I[yTeH y BCex
OpraHu3MoB,

Dpomourontas teopus Y. JlapBuna. IIpeAnochUIKM BOSHWKHOBEHWS JapBHHM3MA, JIBHXKYUIHE CHIIbI
9BOMOIMK BHAOB 1o JlapeBuHy (M30BITOUHOE pPA3MHOMEHWE TNPU OTPaHWMEHHOCTH PECYpPCOB, HeoNpenentHHas
M3MEH4YUBOCTh, 6OphOa 32 CyleCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunrternueckas Teopus asosiiotnut (CT3) 1 €€ OCHOBHBIE MMOJIOKEHHUS,

Mukposgoouns. [Tomynsaiuus kak eAHHULA BUAA ¥ 3BOJIIOLINH.

Jipwkyue cuibl ((pakTopbl) IBOMIOLMH BUIOB B Npupoae. MyTauuoHHbIH npouecc W KOMOMHaTHBHAsA
M3MEHYHBOCTE. [lomyALMOHHbIE BONHBI W Apeii] reHos. Usomauus u Murpauus.

Ectectsennbiif 0160p — Hanpasssiowuii akrop 3Bosroluy. DPOpMbI eCTECTBEHHOTO 0TGOPA.

ITpucrnocoBaeHHOCTh OPraHW3MOB Kak pe3yJbTaT 3BomoluH. [IpuMepsl npucrnocoOnennit y opraHM3MOB.
ApomMop(ho3sl ¥ HANO-aNaNTALHH.

Bun u BupooGpaszosanue. Kpurepuu Bupa. OcHoBHble (OpMbl BHI000pasoBanus: reorpaduyeckoe,
IKOJIOTHYECKOE,

Makpoasomonus. @opmbl  3BOMOLMK:  (uUIeTHUECKaA, AMBEPreHTHAs, KOHBEPreHTHas, mnapajiesibHas.
HeobpaTuMOCTh IBOIIIOLIMH.

[TpoMCcXOXkIEHHE OT HECMeUMali3MPOBAHHBIX MpenkoB. [Iporpeccupyioman creuuanusauns. AjanTuBHas
paauauus.,

JdemoncTpauuu:

Moprperst: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuit, K. M. bap, D. I'exkens, ©. Miomnep,
A. H. Cesepuos.

Tabnuupsl ¥ cXeMbl: «Pa3BuTHEe OPraHHYECKOTO MHpa Ha 3emiie», «3apoAbIiN MO3BOHOYHBIX KHBOTHBIX),
«ApxeonTepukey, «DopMbl 6opbObl 3a cymiectoBanue», «EcTtecTBeHHbIH 0TGOp», «MHOroobpasue copToB
pactenuity, «MHoroo6pasue nopo )KUBOTHbIX», «[Tonysauuny, «MyTalHOHHAS HIMEHYUBOCTEY, «APOMOP(O3LIN,
«Mamoagantauuu», «OO6mas jerenepauusy, «JIBmkymme cuibl  dBomouuH», «Kapra-cxema Mapuipyra
nytemectsus Y. Jlapsunay, «bopsba 3a cyiiecrBoBanuey, «[Tpucnocob/ieHHOCTh OpraHn3mMoBy, «I'eorpapuieckoe
Bup006pasoBanuey, «JKoNOrHdeckoe BHA000pa3oBaHHe.




O6GopyaoBaHMe: KOJUIEKLHS HACEKOMbIX C pPa3IMYHLIMH THNAMH OKpacku, Habop TUIONOB M CEMSH,
Kosnekuus «[IpHMepsl 3alUTHBIX MPUCIOCOOIeHHH Y KHBOTHBIX», MOJeNb «OCHOBHBIE HAIIPABJIEHHS IBOJIOLUMY,

00néMHas Mojens «CTpOeHHE rOJIOBHOTO MO3Ta MO3BOHOYHBIX),

Buoreorpatuueckas kapTa MUpa, KOJUIEKIHsA «POpMbl COXPaHHOCTH MCKOTIAEMBIX YHBOTHBIX H PacTeHHIAN,
mozens anmukamus «llepekpécr xpomocom», BiakHele TpermapaThl «PassutHe Hacekomoroy», «PasButne
NATYWKKY, MAKponpenapar «Iposodunay» (Hopma, MyTaluu GOPMbI KPbUTLEB U OKPACKH TENa).

JlaGopaTopHbie H NpaKkTHYeCKHe paboThbl:

JlaGopatophas pa6orta Ne 1. «CpaBHeHHe BHAOB 110 MOP(HOTOTHUECKOMY KPHTEPHIOY,

JlaGopatopHas pabora Ne 2. «Onucanue npucroco6JeHHOCTH OpraHu3Ma 1 €€ OTHOCHTENIBHOTO Xapakrepay.

Tema 2. Bo3snukHOBEHHE U Pa3BHTHE KH3HU Ha 3emae,

JloHayuHble MPeACTaBIeHHA O 3aPOXKACHHM XKU3HH. HayuHble rurnoresbl BOSHUKHOBEHHs JKH3HU Ha 3emue:
abuoreses W mnaHcriepmus. XWMUueckas OJBomOLWA. AOWOTEHHBI CHHTE3 OpPraHMYECKMX BEIIECTB W3
HEOPraHWYeCKMX. DKCHEpUMEHTAIbHOE  [MOATBEPXKACHHE XHMHMuUecKol Jsomonmu. HawambHbie — 3Tansi
Guonorudeckoit spomounn. T'unoresa PHK-mupa. ®opmupoBaHue MeMOpPaHHBIX CTPYKTYP M BO3ZHHKHOBEHHE
rnporokeTki. [Tepsbie KNeTkH W UX 3BomoLus. QopMHUPOBAHHE OCHOBHBIX TPYTIN KUBBIX OPraHMU3MOB.

PaspuTHe HM3HM Ha 3emie no 3paM W rnepuonam. Katapxeit. Apxelickas W npoTeposoiickas Ipsl.
TNaneosolickas 3pa ¥ €& nepHopbl: KeMOpUICKUH, OPIOBMKCKUH, CUIypUHCKUH, NeBOHCKHH, KaMEHHOYTONbHBIH,
NEPMCKHH.

Mes3o3oiickas 3pa U € epHoabl: TPHACOBLIH, IOPCKH, METOBOA.

KaliHo30#ckas 3pa 1 e€ Nepuosl: NajJeoreHoBbIi, HEOreHOBEIH, AHTPOTIOTEHOBBI.

XapakTepucTHKa KIMMaTa W Teosioruveckux npoueccoB. OCHOBHbIE JTallbl IBOMIOLUHM PACTHTEJBHOTO H
’KHBOTHOTO MHpa. ApoMopho3bl y pacTeHuii ¥ KUBOTHBLIX. IlosiBneHHe, pacuBeT W BHIMUPAHHWE TPYMI MKHBBIX
OpraHu3MOB,

CucrteMa OpraHM4eckoro Mupa Kak OTpakeHHe »3BONOUMH, OCHOBHbIE CHCTEMAaTHYeCKHE TIpYTIIbI
OpraHu3MOB,

DBOMOLMSA YeToBeKa. AHTPOTIONIOrHA Kak Hayka. PasBUTHe NMpPEACTAaBIEHUA O MPOUCXOKAEHUH HeNIOBEKa,
MeTozbl H3yueHus anrponoreHesa. CXOACTBA M Pa3/iMdiA YeI0BEKa M KMBOTHBIX. CHCTEMATHIECKOE MONOXKEeHHe
4en0BeKa,

Jiemkymue cuisl ((akropsl) aHTpornoreHesa. HacinelIcTBeHHas M3MEHYMBOCTh M E€CTECTBEHHBIH 0TOOP.
OO6uiecTBeHHBIH 00pa3 N3HK, U3TOTOBJICHUE OPYIUi TPy Aa, MbILLIEHHE, pedb.

OCHOBHBIE CTAIMM M BETBH OJBOJIOUMM dYejioBeka: aBcTpaionurekd, Uenosek ymensiil, Yenosek
npamoxoisiui, Yenosexk HeaHnepranbckuii, Yenosek pasymHeiH, Haxomku HCKOMaeMbIX OCTAaTKOB, BpeMA
CyLIECTBOBaHMS, 00J1aCTh PACNpOCTPaHeHHs, 00BEM rOJI0BHOTO MO3ra, 00pa3 XH3HM, OPYHS.

Yenoseueckue pachl. OcHOBHEIe GoNbLIME pachkl: eBponeoujHas (eBpasuiickas), HErpo-aBCTPAIOMIHAS
(3KBaTOpHMANbHad), MOHroJoMaHas (a3uaTcko-aMepukaHckasn). YeprThl NPUCTIOCOONEHHOCTH —MpeACTaBUTENEH
YeJIOBEYECKHX Pac K YCJIOBHAM cyliecTBOBaHMA. EAMHCTBO YesioBeueckux pac. Kputuka pacusma.

JdemoHcTpaluHu:

Moprpetsi; @, Pean, JI. IMactep, A. U. Onapusn, C. Munnep, I'. 10Opu, Y. Jlapsun.

Tabmuusl ¥ cxembl: «Bo3HukHOBeHMe CoJjiHeuHOM cHcTeMbl», «Pa3BUTHE OpraHM4eckoro Mupay,
«PactutenbHas  KieTka», «KusoTHas wierka», «[IpokapuoTudeckas kneTka», «CoBpeMeHHas cHCTEMa
OpraHHueckoro Mupay, «CpaBHeHHEe aHATOMHYECKHMX YePT CTPOGHHS YENOBEKA M YeNOBEKOOOPasHBIX 00e3bAHY,
«OCHOBHBIE MECTa MAJEOHTOJOTHYECKHX HAXOIOK TMPEeIKOB COBPEMEHHOro uenoBeka», «JlpeBHeiimue momny,
«dpesnue moaun», «Ileppble coBpeMeHHbIE MOAHY, «HenoBeUeCKHe pace»,

O6Gopynosanue: Mymmku  «[IponcxoxaeHne 4enoBeka» (OIOCTBI  aBCTpAllONMTEeKa, IHTEKaHTPOIIA,
HeaH/IepTa/lblia, KPOMaHLOHLA), CIIENKH WM M300pakeHns KaMeHHbIX opyauii nepBoGLITHOTO yenoseka (KaMHH-
qonmepbl, py6Hia, ckpebna), reoxpoHojoruveckas Tabnuua, Kouiekuus «DOpMbl COXPAHHOCTH HMCKOMaeMbIX
*KHUBOTHBIX W PACTEHHH»,

JlaGopaTopHble H NpaKTHYECKHE PaloThI:

TMpaktuueckas paGora Ne 1. «M3yueHHe UCKOIIAEMBIX OCTATKOB PACTEHUN M IKMBOTHBIX B KOJUTEKLIUAX Y.

DKCKypeust «IBOJIOLMA OPraHMveckoro Mupa Ha 3emne» (B €CTECTBEHHO-HayYHbIH WM KpaeBex4ecKuii
My3eit).

Tema 3. OpraHusMel H OKpy#xKaloLias cpena.

DKONOTMA KAaK Hayka, 3ajayd W pasjielbl KONOTHH. MeTOJBl SKOJNOTMYECKMX —HCC/IeN0BaHMUIA.
DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOTO HE/IOBEKA,

Cpezipl 00MTaHKUA OPraHU3MOB: BOIHASA, HA3EMHO-BO3/YIIIHAsA, MOYBCHHAsA, BHY TPUOPraHM3MeHHas.

Dkonormueckue (akropsl. Knaccuduxaims dkoloruieckux (aktopos: abuoTHuecKkue, OuoTHUeCKHE H
anrponoreHHsie, JleficTBHE 3KONOrHUECKHX (PAKTOPOB HA OPraHU3MBL.




AGuoTHueckie (GaKTopsl: CBET, TeMMeparypa, BiaxHocTs. Doronepuoansm. [Ipucnocobienns opraHu3MoB
K JgeficTBHiO a0HOTHUECKHX (PaKTOPOB. BHONIOrHYECKHE PUTMBI,

BuoTHueckue paktopbl. Busl GHOTHUECKMX B3aUMOAEMCTBHIA: KOHKYPEHLIUA, XHIIHUYECTBO, CHMOHO3 1 ero
dopmbl. TTapasuTusm, Koornepaius, MyTyalu3M, KOMMEHCanu3M (KBapTHPAHCTBO, HaXIeOHUYECTBO). AMEHCAIN3M,
welTpanusm, 3HaueHue OGUOTHUECKHX B3aMMONEHCTBMH Ul CYIIECTBOBAHWS OPraHW3MOB B MPHUPOAHBIX
coobuiecTBax,

DKOMOTHYECKUE XapaKTepHCTHKHW nomyiaduud, OCHOBHBIE [OKa3aTesd TOMYNAIUH: YHUC/IEHHOCTS,
MIOTHOCT, POKAAEMOCTh, CMEPTHOCTh, IPHPOCT, MUTpaLa, J{MHaMHKa YHCIEHHOCTH TOMYJIAUME 1 €8 peryJisLus.

JleMoHCTpaUHH:

IMoprperst: A. l'ymbonear, K. @. Pynse, 3. [ekkens.

Tabmuuel ¥ cxemsl: kapra «[lpupoanbie  30Hbl  3emiau», «Cpenbl OOMTaHHA  OPraHH3MOBY,
«DoTonepuoausmy, «Ilomynaumny, «3aKOHOMEPHOCTH POCTA YHCICHHOCTH MONMyNALHH HHOY30pHH-TYherbKuy,
«ITumeBble LEMHY,

JlaGopaTopHbie M npakTHYecKHe padoThl:

Jla6oparopHas pabora Ne 3. «Mopdooriieckie 0cOGEHHOCTH PaCTeHUH H3 Pa3HBIX MECT OOMTaAHMS,

Jla6oparopras pabora Ne 4, « BnusHue cBeTa Ha poCT M Pa3BHTHE YEPEHKOB KOjleycay,

IMpaktuueckas paGora Ne 2. «[ToACUET MIOTHOCTH MOMYNALMH Pa3HBIX BULOB PACTEHHI.

Tema 4. CooOuiecTBa M IKOJOTHYECKHE CHCTEMBI.

CooB1ecTBO OpraHn3mMoB — GnoteHo3. CTPYKTypbl OHOLIEHO3a: BU10Bas, IPOCTPAHCTBEHHAs, TpoduiecKas
(nmuwesas). Buapl-goMuHaHTe. CBs3K B GHOLICHO3E,

JKonoruyeckue cucteMsl (3Kkocuctemsl), TTonsTHe 006 3KocwcTeme W OuoreoueHose. (PYHKUMOHATIbHbBIE
KOMIIOHEHTBI IKOCHCTEMBI: TMPOIYLIEHTBI, KOHCYMEHTBI, peiyleHTbl. KpyroBopoT BellecTB M MOTOK JHEPrUH B
sxocucteme, Tpoduueckue (muileBble) YPoBHE dKocucTeMbl. [Tuiiessie termu v ceTd. OCHOBHbIE MOKasaTe/ld
JKOCHCTEMbI: GHoMacca, MPOAYKIMA, DKOJOrHYECKIHe NTMPAMMIBLI: IPOAYKIIMH, YHCIeHHOCTH, Ouomacchl. CBoiicTea
IKOCHCTEM: YCTOWYMBOCTB, CaMoperynsaius, passuthe, Cykueccus.

ITpHpoaHBIE IKOCUCTEMBI. IKOCHCTEMBI 03€P H peK. IKOCHCTEMa XBOHHOTO UITH LINPOKOTHCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE IKOCHCTEMBI. ATpO3KOCHCTEMbI. YpOodkocucTeMbl. BHONOrHYECKOe H XO3AHCTBEHHOE
3HAUEHHE arpo3KocHUcTeM H YpOOIKOCHCTEM.

BuopasnooGpasue kak (paktop ycroiumusoctu skocucteM. Coxpanenue Ouonoruyeckoro pasHoodpasus Ha
3emue.

Vuenue B. U. Bepraackoro o 6uocdepe. I'panuiibl, cocTas U cTpykTypa onochepsl. JKiuBoe BewecTso 1 ero
dynxum, Ocobennoctn Guochepsl Kak r106asbHOMN 3KOCHCTEMBI. [IHHAMUYECKOE paBHOBECHE W 00paTHas CBA3b B
6unocgepe.

KpyroBopoThl BeleCTB M OHOreOXMMHYECKHE LMK/l JJIEMEHTOB (Yriiepoia, a3ora). 30HaNbHOCTH
Grocdepsl. OCHOBHBIE GHOMBI CYIIIH.

YesnoseuecTo B Guocdepe 3emnu. AHTpOroreHHble U3MeHeHus B 6uocdepe. [MobanbHbIEe IKONOTHYECKHE
npobnemsl.

CocylecTBOBaHWe MpUpojbl U uenoseyecta. CoxpaHenue OHOpa3HOOOpasus Kak OCHOBAa YCTOMYHMBOCTH
6uoctepsl. OCHOBA PALMOHANLHOrO YNpAB/IEHHA TPUPOAHBIMH PECYPCaMU M MX WCIO/b30BaHHe. JOCTINKEHUA
6HUONOruK M 0XpaHa MPUPOIbI.

Jdemoncrpaunm:

IMoprpetsi: A. JIx. Tencnu, B. H. Cykaués, B. M. BepHanckuii.

Tabnuust u cxemsl: «[lumessie nenuy, «BHOLEHO3: cocTaB W CTpyKTypa», «lIpupoaHsie coobmecTsay,
«llenun nutanua», «Jkonmoruueckas nupamuia», «buocthepa u uenoBek», «IKOCHCTEMa IUIHPOKONMCTBEHHOIO
necay, «DkocucTeMa XBoifHoro neca», «buoueHo3 Bopo&man, «ArpoueHo3», «lIpuMepHbIe aHTPONOTEHHbIE
BO3JEHCTBIA Ha Npupony», «BaKHeHlne HMCTOYHHKH 3arpA3HEHMs BO3JyXa M TpyHTOBBIX Boa», «IlouBa —
BaXkHeiias cocrapnsoman Ouochepby, «DakTopsl aerpajaunu mousy, «llapuukossiit dddexT», «DakTopsl
PanMOaKTHBHOTO 3arpsasuenns Ouocdepsi», «OOmas crpykTypa Ouocdeps», «PacnpocTpaHeHHe XH3HM B
Guochepen, «O30HOBBIH 3kpan Grochepsi», «Kpyrosopor yrnepona B 6uocheper, «KpyroBopor a3ora B IpHpOzIE.

O6opynosanue: Mojeb-aniuMkauns «Tunuutbie OHOLEHO3bI», repbapuil «PacTuTenbHbie coobluiecTBay,
Kolulekinl «BuoLeHo3», «BpemnuTend BawHeHINUX CENbCKOXO03AHCTBEHHBIX KYNbTYp», repbapud M KOJIEKUUH
pacTeHuil W KMBOTHBIX, MPHUHAANEKALINE K PasHbIM SKOJOMMYECKMM TpynraM oAHoro Buja, KpacHas KHuWra
Poccuitckoit ®eaepaiyn, u300paKeHUs OXpaHAEMbIX BHIOB PACTEHHMA W KHBOTHBIX.

[UIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS MPOT'PAMMBI 1O BUOJIOTMU HA BA3SOBOM YPOBHE
CPEIHEIO OBLLEIO OGPA3OBAHKMA




Cornacio ®I'OC COO, ycraHasnupaloTcs TpeGOBaHHS K pe3ylnbTaTaM OCBOGHMsA 00ydaloluMucs
nporpamm cpeaHero obiiero 06pa3oBaHuA: IMYHOCTHBIM, METATIPEMETHBIM H NIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATSI

B cTpykType JHYHOCTHBIX pe3yJbTaTOB OCBOEHHs mpeaMeta «bHosorua» BblfeeHsl Clieylolue
COCTABIIAIOIIME. OCO3HAHHE O0yHalOIMMHCA POCCHHCKON rpakiaHCKOH HIGHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEJBHOCTH M CaMOOTPEIENEeHNIO, HallMuMe MOTHBALMM K 00y4eHHio OHMONOTrHH,
LeJIeHanpaBieHHOE Pa3BUTHE BHYTPEHHHX yOEKIEHUH THYHOCTH HA OCHOBE KJTIOYEBBIX IEHHOCTEN U MCTOPHYECKHX
TpaauuMii pa3BUTHA GHONOTMYECKOro 3HAHMA, FOTOBHOCTb M CMOCOOHOCTH O0Y4aKOIIUXCA PYKOBOACTBOBATHCSA B
CBOEH JEATENLHOCTH LIEHHOCTHO-CMEICIIOBBIMH YCTAHOBKAMHM, IPUCYLIMMH cHcTeme OHonoriueckoro o0pasosaHus,
HAMYHE IKOJIOTHYeCKOro NpaBoCco3HaHMsA, CIOCOOHOCTH CTABUTh LIENTH U CTPOUTE XKHIHEHHBIE MIIAHBI,

JInuHOCTHBIE pPE3y/bTaThl OCBOEHHs mnpeamera «bBHONOrHA» DOCTHTAalOTCA B EIMHCTBE yueOHOH u
BOCIMTATENbHOM [eSTEeNbHOCTH B COOTBETCTBHM C TpPaAULHMOHHBIMM POCCHMHCKHMH  COLMOKYJIBTYPHBIMH,
HCTOPHYECKMMH M JyXOBHO-HPABCTBEHHBIMM LEHHOCTAMM, MpPHHATHIMH B OOLIECTBE TPaBWIAMH W HOPMaMu
MOBEAEGHHS H CIIOCOBCTBYIOT MpoLieccaM CaMOTIO3HAHMA, CAMOBOCIIMTAHUS M CAMOPA3BHTHSA, Pa3sBUTHS BHYTPEHHEH
MO3WLIHK INYHOCTH, NATPHOTH3MA, YBAKEHNA K 3aKOHY M NPABOINOPAIKY, YENOBEKY TpYId H CTAPLIEMY MOKOJIEHHIO,
B3aUMHOT0 yBa)KeHUs, OEpeRHOT0 OTHOIIEHUS K KyJIbTYPHOMY HAcHeIHI0 M TPaaulMAM MHOTOHALMOHAILHOIO
napona Poccuiickolt @enepanny, NpHUpoie H OKPYKAIOIIEA cpee.

JIuuHOCTHBIE Pe3yJbTaThl OCBOEHUS yueGHOro mpeaMera «BHONOTHAY» JOMKHBI OTPAXKATH TOTOBHOCTh H
crnocofHOCTh 00yYalONIMXCs PYKOBOJACTBOBATLCA c(HOPMUPOBAHHON BHYTPEHHEH MO3WLMEN JIHYHOCTH, CHCTEMOM
LIEHHOCTHBIX OPHEHTALMH, MO3UTUBHBIX BHYTPEHHUX yOekaeHHH, COOTBETCTBYIOLIMX TPAJMIIMOHHBIM [EHHOCTAM
poccuiickoro 00MIecTBa, pacliMpeHHe JKU3HEHHOTro OILITA M OMBITA JAEATEJLHOCTH B MpOIEcce pean3alni
OCHOBHBIX HAaMpaB/ieHWH BOCIUTATEILHOM IeATebHOCTH, B TOM YHMCIIE B YaCTH:

1) rpamxaaHcKoOro BOCMHTAHHA:

c(pOpMHUPOBAHHOCTE TpaXKIaHCKOH MO3MIMKM 00ydalolerocs Kak akTHBHOTO M OTBETCTBEHHOTO YJjieHa
poccuiickoro obuecTsa;

0CO3HAHHE CBOMX KOHCTHTYLIHOHHBIX MPaB W 00A3aHHOCTEl, yBaXKeHHE 3aKOHA M MPABOMOPSAKa,

rOTOBHOCTh K COBMECTHOW TBOPYECKOH HEATENBHOCTH MPH CO3JI@HHM YYeOHBIX IIPOEKTOB, PEINEHHH
y4eOHbIX ¥ MO3HABATEMbHBIX 3a1a4, BHIMOMHEHHH OHOIOrHYECKHX JKCEPUMEHTOB,

CrocoOHOCT OnpeessaTh COOCTBEHHYIO TIO3MIMIO TO OTHOLIEHHIO K ABJIEHUAM COBPEMEHHON KM3HM M
0OBACHATD e&;

YMEHHE YYHUTBIBaTh B CBOMX [eHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHUBHOIO B3aMMOJIEHCTBUA JiOneH c
pasHeIMH YOexAeHUAMH, KYJIbTYPHBIMH LIEHHOCTAMH W COLIMAJIbHBIM M0JIOKEHHEM,

rOTOBHOCTh K COTPYOHHYECTBY B TNPOLECCe COBMECTHOTO BBINIONHEHMA Y4eOHbIX, MO3HABATENLHBIX U
HCCIIEIOBATENBCKUX 3ajlau, YBajKMTENbHOTO OTHOLICHHWS K MHEHMIO OMNIOHEHTOB MpPH OOCYKAEHHH CMOPHBIX
BOMPOCOB GHONOTHYECKOTO COAEPIKAHMUS]

FOTOBHOCTb K TYMaHHTapHO# W BOJIOHTEPCKOMN JeATeNbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIHTAHHS:

cOpMHUPOBAHHOCTb POCCUIICKON IpakaaHCKONH MAIEHTHYHOCTH, MATPHOTH3MA, YBaXKEHHs K CBOEMY Hapoay,
yyBCTBA OTBETCTBEHHOCTH mepen PoauHOM, ropiocTd 3a cBol kpaH, cBolo PonuHy, c¢BOH A3bIK M KymsTYpY,
MpoLIIoe ¥ HACTOAIIEEe MHOOHALIMOHATILHOTO Hapoja Poccnm;

LEHHOCTHOE OTHOILIEHHE K MPUPONHOMY HACHEIMIO W TAMATHHKAM MHPHPOAbI, AOCTHKeHHAM Poccuu B
HayKe, HCKYCCTBE, CTIOpPTe, TEXHOJIOTHAX, TPYHE;

crnocoGHOCTh OLEHHBATL BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHE OWOJIOTHH, MOHUMAHWS
3Ha4YeHUA OHOJIOTHHM B MO3HAHWH 3aKOHOB NMPHPO/bI, B XH3HH YE/I0BEKA U COBPEMEHHOTO O0ILECTBa;

uneiinas yoexaEHHOCTb, FOTOBHOCTD K CIYXEHHIO M 3aiuuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €10 Cyb0y;

3) NyXOBHO-HPABCTBEHHOT0 BOCTIHTAHHUS!

0CO3HAHME TYXOBHBIX LIEHHOCTEH poccHiickoro Hapona,

c(hOPMHPOBAHHOCThL HPABCTBEHHOTO CO3HAHHA, ITHUECKOrO NOBE/IEHHS;

CNOCOOHOCTh OLEHHMBATH CHTYALMIO W NMPMHUMATh OCO3HAHHBIC PELICHUA, OPHEHTHPYACH Ha MOpPANIBHO-
HPaBCTBEHHBIE HOPMbI H LIGHHOCTH;

0CO3HaHHWE JIMYHOro BKNIaJa B MOCTPOEHHE YCTOHUHBOrO Oy ayIlero;

OTBETCTBEHHOE OTHOLUEHHE K CBOMM POAMTENSAM, CO3[aHHIO CEeMbU HA OCHOBE OCO3HAHHOIO MPUHATHA
LIEHHOCTe ceMeitHOl JKH3HH B COOTBETCTBUH C TPaJHLIMAMH HapoIoB Poccuu,

4) 3cTeTHYeCKoro BOCIHTAHUS:




3CTETHYECKOE OTHOLIEHHE K MHPY, BKJIHOYasA ICTETHKY ObITa, HAY4HOrO M TEXHHYECKOTO TBOPUECTBA, CTIOPTa,
Tpyna, o0IeCTBEHHBIX OTHOLIEHNI;

MOHHMAHKE IMOLMOHAILHOTO BO3/IeHCTBHUSA KUBOH NPHPOLI H €€ LIEHHOCTH;

FOTOBHOCThL K CAMOBBIPAKEHHIO B Pa3HBIX BHIAX MCKYCCTBA, CTPEMIIEHHE MPOSBIATL KAYECTBA TBOPYECKOH
NTHYHOCTH;

5) <¢u3HyecKkoro BOCMHTAHUS, (OPMHPOBAHMS KYJALTYPbI 310POBbS H 3MOUHMOHAJIBHOTO
Oraromoyums:

NMOHUMAHHE W peainu3auus 310poBoro W GeszomacHoro ofpasa u3HW (310pOBOE MUTaHWE, COOMOAEHHE
FUTMEHWHECKMX TIPaBMJI M HOPM, cOANAHCHPOBAHHBIN pexuM 3aHATHH M OTAbIXa, perynspHas (usmueckasn
AKTHBHOCTh), OEPEKHOro, OTBETCTBEHHOT0 M KOMIETEHTHOTO OTHOLIGHHA K COOCTBEHHOMY (H3MUECKOMY W
MCHXHYECKOMY 310POBBIO;

NOHHMAaHHWE LIEHHOCTH MpaBW/l HHAMBHAYAJIbHOIO H KOJUIEKTHBHOTO 6e3onacHoro noBejieHHs B CUTYyalHAX,
YIPOMKAKLIMX 3/I0POBLIO M H3HH JIIOAEH,

0CO3HAHHUE [MOCIEACTBHH M HENpHATHA BpeIHBIX TIPHBBIMEK (ynmpeﬁnemn aJIKoroJis, HApPKOTHKOB,
KypeHus);

6) TPYAOBOI0 BOCTIHTAHHS:

FOTOBHOCTB K TPy, 0CO3HaHHE LIEHHOCTH MacTepCTBa, prnomoﬁne;

rOTOBHOCTh K QKTHBHOH AEATEIbLHOCTH TEXHOJIOrHYeCcKoH W COLHAIbHOMH HaIpaBJIEHHOCTH, crocoOHOCTh
WHHULIUHPOBATL, MJIAHUPOBATE H CAMOCTOATE/IBHO BBITOJIHATDE TAKYHO OEATECIIBHOCTD,

MHTEPEC K PasiHuHbLIM ciepaM npodecCHOHANLHOM NesTeNsHOCTH, YMEHHe COBEpIaTh OCO3HAHHBIN BBIGOD
Oynyuieil npodeccHr U peau30BbIBATE COGCTBEHHBIE HUIHEHHBIE TUIAHBI;

rOTOBHOCTE U CTIOCOOHOCTE K oﬁpaaonaﬂmo H camooﬁpasosaum{) Ha NpOTAKEHHH BCeil AHU3HH,

7) 3K0JIOrHYeCKOr0 BOCTIHTAHMHS:

IKOMOrHYECKH HEJIECOOfS]JaBHOE OTHOILIEHHEe K NpUpOAe KakKk HCTOYHHKY JKH3IHH Ha BeMHe, OCHOBe eé
CYLLECTBOBAHHA,

NOBBILIEHHE YPOBHA IKOJIOTHYECKOM KYJIBTYPBI: npuoﬁpe’renne OMnbiTa IJIAHUPOBAHHUA TIOCTYTIKOB H OILIEHKH
HX BO3MOMKHBIX [MOCTIEACTBHHA [T OKPYIKaIOLLEH Cpeibl;

0CO3HaHHKE I0GANTBHOTO XapaKTepa IKOJIIOrHYeCKUX pobieM U MyTell MX pelleHns;

CrocoOHOCTE MCTIONL30BATE NMpUOOpeTaeMbie NMPU M3Y4eHHH OMONOTMM 3HAHWA W YMEHMs MPH pelUeHHH
l'lpOﬁJ'IBM, CBA3aHHBIX C pauMOHaAbHBIM MPHPOAOIIOIL30BAHHEM (COGJ’I}OHEHHe npasusl MNMOBENEHHA B NPHPOIE,
HAINpPaBJICHHBIX HA COXPAHEHNE PABHOBECHS B 9KOCHCTEMAX, OXpaHy BHIIOB, 3KOCHCTEM, OHocdepsl);

aKTHBHOE HenpHATHE [eHCTBUM, NPUHOCAINX Bpel OKpYXawollel NpUpoJHON cpene, yMeHue
MNpOTHO3HPOBATH HeﬁﬂaFOHpHﬂTHLIE IKOJOTHY€CKHE MOCNEACTBUA NMpeanpHHHMaeMBbIX neicTBHi 1 nmpeaoTepallaTs
X,

HQJIHYMe Pa3BUTOTO 9KOJIOMYECKOTO MBIIIEHHA, 3KOJOTHYECKOH KYJBTYPBl, OMBITA MESTEIBHOCTH
IKOJIOTHHMECKOH HANPABIEHHOCTH, YMEHHS PYKOBOACTBOBATHCA WMH B NO3HABATENLHOM, KOMMYHMKATHBHOH M
COLMATbHOMH MPaKTHKE, FTOTOBHOCTH K YYACTHHO B npax’rmeckoﬁ JEeATENBHOCTH 3KOJIOrMYECKO HalpasJIEHHOCTH;,

8) HeHHOCTH HAYYHOI0 NMO3HAHMA!

C[bOpMPTpOBaHHGCTI: MHPOBO33PEHHA, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHKO Ppa3sBHTHA HayKH H
o01ecTBeHHOH NMpaKkTUKH, OCHOBAHHOIO Ha AHANIOrEe KYIbTYP, CHDCOGCTBYIOIHGI‘O 0CO3HAHHUKD CBOEro Mmecrta B
MOJTHKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHHE A3BIKOBOH M YHMTATENLCKOU KYJIBTYpPbl KaK CpelcTBa B3aMMOCHCTBUA Mexay JTHIABMH
H MO3HAHHA MHPAa,

MNOHUMAHHE CHGILH(?])HKH 6HOIOrHH KaK HayKH, OCO3HaHHA eg pOilH B (lJOpMHpOBaHHH panuoHalIbHOTO
Hay4YHOro MbIIUICHHSA, CO3AaHHH LEJOCTHOTO NpeACTaBICHHSA 06 OKpyX)anueM MHpPE Kak 0 €IHHCTBC NPHPOIBIL,
YEJI0OBEKA H Dﬁ].l.lECTBa, B [NO3HAHHWH TIPHPOIHBIX BaKOHUMepHOCTeﬁ H pelIeHHH ['I]JOG.IICM COXpaHeHHA NPUPOAHOTO
paBHOBeCHH,

yGE}KHEHHOCTI: B 3HAYHMOCTH OMOJIOTHH LA GOBpeMEHHOﬁ OUBHITU3AIIHA! obecrieyeHuss HOBOTO YPOBHA
pa3sBUTHA MEIOHWLHWHBI, CO3JJaHHE TMEPCTICKTHBHBIX 6HOT€XHOHOFH%, crocoOHBIX peWwarTs pecypCHLIC l'l]JOﬁJ'leMl:l
PasBHUTHA YE€JIOBEYECTBA, IOHCKA ]TYTcﬁ BBIX0[a M3 MMOOATbHBIX IKOJOTHIECKHX I'I]JOGIICM u obecneveHus nepexona
K YCTOWUMBOMY DPa3BUTHIO, PALMOHAILHOMY HCIIONB30BAHHIO MPUPOIHBIX PECYPCOB M (OPMHPOBAHHMIO HOBBIX
CTAHOAPTOB XH3HH;

3aHHTEPECOBAHHOCTE B TOJYYCHHH Ouonorvyeckux 3HaHWil B LENAX TOBbIIeHHUs o0uieil KYJIBLTYPBI,
€CTECTBEHHO-HAYYHON TI'DAMOTHOCTH, KaK COCTaBHOH 4acTH (YHKUMOHANBHON TpaMOTHOCTH OOy4aroummxcs,
(hopMHpyeMOii PH W3y4YeHUN GHOJIOTHH;

MOHHMaHHE CYIUIHOCTH METONOB TMO3HAHWA, HWCNONbL3YEMBIX B €CTECTBEHHBIX HaYyKax, cnoco0HOCTH
HCMONb30BaTh NOMy4aeMble 3HAHUA 1A aHajnu3a H 00bSCHEHUS ABIEHHUH OKpYXKalolero Mupa H NpoHCcXoasaIluX B




HEM M3MEHEHWH, yMeHHe Aenath 000CHOBaHHBIE 3aKITIOUEHHs HA OCHOBE Hay4HBIX (PaKTOB W HMEIOIIMXCS JaHHBIX C
LIEJIBIO TIOTYYEHHUA JOCTOBEPHBIX BBIBOJIOB;

CTIOCOGHOCTh CAMOCTOSTELHO WCIONB30BaTh GHONOrMYECKHe 3HAHUS [UIS PElIeHns npobieM B peabHbIX
YKU3HEHHBIX CHTYaLHAX;

OCO3HAHWE  [EHHOCTH  HAYYHOH  JAeATeNIbHOCTH, TOTOBHOCTh OCYIIECTBJIATH  MPOEKTHYIO W
HCCIIEIOBATENLCKYIO JICATENIEHOCTE MHAHBHILYANBLHO U B TPYITE;

rOTOBHOCTb M CMIOCOGHOCTE K HenpepbiBHOMY 06pa3oBaHUIO M caM000pa30BaHMIO, K aKTHBHOMY TMOJTYYEHHIO
HOBBIX 3HAHMH 110 GHOJIOTHH B COOTBETCTBHH C XU3HEHHBIMU MOTPEOHOCTAMH.

METATIPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHsIE Pe3y/bTaThl OCBOEHUA yueOHOro mnpenmera «buosorusy BKIHOYAIOT: 3HAYHMBIC [UIA
(opMHUpOBaHHA MHPOBO33peHHs 00YUaIOIINXCA MEXIUCLIMIUTMHAPHBIE (MEKNPEIMETHbIE) 001IEeHaYYHbIe TTOHATHS,
OTpaXKAIOIIME [ETOCTHOCTh Hay4HOH KapTHHBI MHMpa M CHeUM(HKY METONOB MO3HAHHSA, WCIONB3YEMBIX B
eCTECTBEHHBIX HayKkax (BeLIeCTBO, JHEprus, ABJIEHHE, MPOLECC, CUCTEMA, HAaY4YHbIH (aKT, MPHHLMI, TMIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, Teopus, HccleqoBaHWe, HalbmrojeHHe, W3MEPEHHME, 3KCMEPUMEHT M JIPYTHUX),
yHUBEpCaibHble yueOHble AeHCTBHs (TO3HABATENbHbIE, KOMMYHMKATHBHbIC, PEryJsATHBHBIE), OOeCTeunBAIOLINE
dbopmupoBanue (YHKUMOHATBHOH TIPaMOTHOCTH M COLMANBHON KOMMETEHUMM O0ydalomuxcs, €nocoGHOCTh
00y4alolIMXCsA MCTIONB30BAaTh OCBOEHHbIE MEMIMCLUIIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHHA U YHHBEPCANbHBIE
yueOHble AeHCTBHA B MMO3HABATENLHO M COUMANILHON NPaKTHKE.

MeTanpeaMeTHbIE PE3yJIbTaThl OCBOGHUS MPOrpaMMbl cpeaHero obuiero 06pa3oBaHus A0DKHBI OTPAXKaTh:

OgnaieHne YHHBepCcadbHbIMU Y4eOHBIMH 03HABATEAbHBIMH AeHCTBHSIMH;

1) 6azoBbie NOrHYECKHE AeiCTBHA:

CaMOCTOATENBHO (POPMYJTHPOBATE H aKTYalIM3UpOBaTh Npobiemy, paccMaTpuBaTh €€ BCECTOPOHHE;

MCIOJIL30BATh TIPH OCBOEHHWM 3HAHUH NPHUEMBI JIOTMYECKOTO MbIUUIEHHs (aHajiM3a, CHHTE3a, CPaBHEHHS,
knaccuukanuy, 0600LIEHNs), PAacKpbIBaTh CMBICH OWONOrMYECKMX TOHATHH (BBIAENATH HMX XapakTepHbie
MPU3HAKH, YCTAHaBJIWBaTh CBA3W C APYTUMH MOHATHAMMK);

ONpeseNIATh Uen AeSTeNbHOCTH, 3a/1aBas NapaMeTphbl H KPUTEPUH UX JOCTHIKEHHSA, COOTHOCHTD PE3y/bTaThl
NeATeIbHOCTH C NMOCTABJIIEHHBIMH LIEIIAMH;

HCTOJB30BATL OHONOTHYECKHE MOHATHA 1A 00bACHEHHA (PAKTOB U ABJICHHH XKUBOMH NPUPOIBI;

CTPOMTH  JIOTUYECKHE  paccyicaeHHs (MHAYKTHBHbIC, [EIYKTHBHBIE, TI0 @HAJOrMH),  BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHs B PACCMATPUBACMbIX ABJICHHSAX, (DOPMYIHPOBATE BEIBOILI M 3aKJTIOUEHHS;

MPHMEHATH CXEMHO-MOJIE/IbHbIE CpPelIcTBa A MPEeACTABICHHS CYIIECTBEHHBIX CBs3el W OTHOIEHUN B
u3yuaeMmblx Guomormyeckux o6beKTax, a TaKkkKe MPOTHBOPEUMHA PA3HOTO pOJ4, BBISBIEHHBIX B PaslUYHBIX
HHGOPMALIMOHHBIX HCTOUHMKAX;

paspabaThiBaTh [MNaH pelleHus TpoOneMel €  YU€TOM aHAIM3a HMEIOIIMXCA MarepHallbHbIX M
HeMaTepHallbHBIX PECYPCOB;

BHOCHThL KOPPEKTHBBI B NEATENBHOCTb, OlIEHWBATL COOTBETCTBUE PE3YJLTATOB LieJAM, OLEHHBaTh PHUCKH
MOCHEACTBHA AEATENEHOCTH;

KOOPIMHMPOBaTh M BBIMOJHATE PaboTy B YCTOBHAX pPeajbHOro, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aUMOAEHCTBHA;

pa3BUBATL KPEaTUBHOE MBILIIEHHE MPU PELLIeHNH KM3HEHHBIX MpobiieM.

2) 6a30BbIe UCCIEI0BATE/ILCKHE AelCTBHA:

BJIaJIETh HABBHIKAMH y4eOHO-MCCIeN0BaTeNIbCKOM M MPOEKTHON JeATEeNLHOCTH, HAaBBIKAMHM paspeLIeHus
npo6ieM, crnocoGHOCTHIO M FOTOBHOCTBIO K CAMOCTOATENHOMY MOMCKY METOJIOB pPELIeHHs MPakTHYecKuX 3ajad,
NPUMEHEHHIO PA3TMYHBIX METOJOB MO3HAHUS;

UCTIONIb30BAaTh Pa3IMuHbIe BUILI NEATENLHOCTH IO MOJYYEHWIO HOBOTO 3HAHMSA, €ro WHTEpPHpeTaLuH,
npeo6pa3soBaHMI0 ¥ NMPUMEHEHHIO B YYeOHBIX CHTYaLMsX, B TOM YWCIe MPH CO3JaHMM y4eOHBIX M COLMAbHBIX
MPOEKTOB;

(opMHpOBATE HAYYHBIH THI MBILIIEHWA, BNajeTh HAYYHOH TEPMMHOJIOTHEH, K/IOYEBRIMH NOHATHAMH H
METOIaMH;

cTaBUTh M (QOpMYIHpoBaTe COOCTBEHHBIE 3ajadd B 00pa3oBaTeNbHON [EATEILHOCTH W IKH3HEHHBIX
CHTYaLMsX;

BBISIB/IATH MPHYMHHO-CIIECTBEHHBIE CBA3H M aKTYaJM3MPOBATh 3a[a4y, BbIABHIaTh THIOTE3Y €€ pelueHus,
HAXOJHTh apryMeHTBI J1s JOKA3aTe/IbCTBA CBOMX YTREPIIGHHH, 3a/1aBaTh TAPaMETPhl U KPUTEPUH PellieHUs;

AHAIM3UPOBATE IOJyYeHHbIE B XOJE pelieHWs 3ajaud  Pe3yibTaThl, KPUTHYECKH OLEHWBATh WX
JNOCTOBEPHOCTh, MPOrHO3HPOBATE H3IMEHEHHE B HOBRIX YCIIOBHAX;




[1aBaTh OLIEHKY HOBbIM CHTYaLUAM, OLEHHBATE NPUOOPETEHHBIH OMBIT,

OCYIIECTB/IATH LEIEHANPABIEHHBIH MONCK NepeHoca cpeicTB U cnocoboB AeHCTBUA B NPOMECCHOHATBHYIO
cpeny;

YMETh MepeHOCHTh 3HAHKA B MO3HABATENbHYIO U IIPAKTHYECKYIO 00/1aCTH KHIHENEATEIBHOCTH,

yMeTb MHTErPUPOBATh 3HAHUA M3 Pa3HbIX NMpPeIMETHbIX 00JacTel;

BLIJBHTATh HOBLIE WJIEH, MpeIaraTh OPUrHHANBHBIE MOAXOABI U PelleHus, CTaBUTL NMpoGneMbl M 3adaui,
JOIMYCKaIOIKE albTEPHATUBHBIE PELICHHUA,

3) pabora ¢ uHdopmaumeii:

OPHMEHTHPOBATECS B PA3IMYHBIX HCTOYHUKAX MH(OPMALMK (TeKcTe yueOHOro nocobus, HayYHO-MOMYIISIPHOH
nvTepatype, GHOJOIHYECKHX CNOBApAX M CNPABOYHHMKAX, KOMIILIOTEPHBIX Oa3ax maHHeX, B MHTepHere),
aHAM3UPOBaTh HMHGOPMALMIO pPA3NMYHBIX BMIOB H (JOPM MPE/CTABJICHHA, KPUTHYECKH OLEHMBaTh eé
JOCTOBEPHOCTb M HEMPOTHBOPEYHBOCTD;

(opMyIMpOBATH 3ampoChl M MPUMEHATh PAsNWYHBIE METONBl MPHU MOMCKe W 0TOOpe OMONOTrHYECKOi
nuHpopMaLui, HeoOX0AUMON )15 BRINOJHEHHS YUeOHBIX 3a1ay,

npuoGpeTaTk ONBIT HCIONb30BaHHA WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHHA, COBEPIICHCTBOBATE
KYJbTYpPY @KTHBHOI'O MCIOB3OBAHUS PA3IHYHBIX TIOMCKOBBIX CHCTEM,;

CaMOCTOATENIbHO BBIGHpaTh ONTHMaNbHYIO (hOpMY HpeicTaBneHus OHMonorudeckoil uupopMaunu (CXembl,
rpaduky, auarpaMmmsl, TabanLbI, PUCYHKH M Ipyroe);

HCTIONB30BATh HAYYHBIH A3BIK B KauecTBe cpeactBa npu paGote ¢ Omomormueckoil uHdopmaumeii:
NPUMEHATh XWUMHYECKUe, (PU3MYECKWe W MaTeMaTHYeCKMe 3HAKM M CUMBOJIBL, (opmynsl, abbpesuatypy,
HOMEHKIaTypy, HCMOJB30BATE U Mpeo6pa3oBLIBATE 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HAarIAHOCTH,

BJIAZIETh HABBIKAMHM PACIIO3HABAHKA U 3aIIUTHl HHpOpMaLK, HHOPMALIMOHHOMH 6€30MacHOCTH JINYHOCTH.

OgnageHne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBLIMH JeliCTBHAMMN:

1) obmenne:

OCYLIECTBATH KOMMYHHKALMU BO BCEX Cpepax KU3HU, AKTHBHO Y4acTBOBATh B [MANOre WM JAUCKYCCHU MO
cyulectBy oOcysaaeMoli TeMbl (YMEHHME 3a1aBaTh BOMNPOCH, BLICKA3bIBATh CYXKIACHHS OTHOCHTENIBHO BLIMONHEHHUA
npejutaragMoil 3aJady, YYWThIBaTh MHTEPEChl M COTNACOBAHHOCTH IMO3WIMA NPYTrHX YYaCTHMKOB [Haliora WIH
IHCKYCCHH);

pacriozHaBaTh HeepOalbHble CPeACTBA OOIICHHSA, MOHMMATh 3HAUEHHE COLHAJIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HHKHOBEHHS KOH(IMKTHBIX CUTYALUH, YMETh CMATYaTh KOH(IUKTEI ¥ BECTH IEPErOBOPI;

BJIAJETh Pa3IMuHBIMH Croco6amMi OGIIEHUS M B3aUMOIEHCTBMS, NMOHMMATh HAMEPEHHMA APYTUX JIHOJCH,
MPOSIBIIATH YBAXKHUTEIbHOE OTHOIIEHHE K coOECeIHUKY W B KOPPEKTHOH (hopme (GopMyIMpOBaTh CBOH BO3paXeHNS,

pasBEPHYTO M IOTHYHO M3NAraTh CBOK) TOUKY 3PEHHA C UCIIONL30BAHHEM A3BIKOBBIX CPEICTB.

2) coBMecTHasl AeATE/IbHOCTh:

MOHWMATh M WCIOJIB30BaTh NPEMMYINECTBA KOMAHIHOM W WHAMBMAYanbHOH paGoTel MpH peleHuH
6uonornyeckoil npobseMbl, 060CHOBBIBAT HEOOXOAMMOCTb TIPUMEHEHHsA IPYMINOBLIX (OPM B3aUMOAEHCTBHSA NMPH
pelleHHH yueOHOM 3a1a4H,

BEIOMpATh TEMATMKY M METOJbl COBMECTHBIX NEHCTBHif ¢ y4&TOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)OTO 4JIEHA KOJUIEKTHBA,

NPUHMMAaTh LENM COBMECTHOH eATENbHOCTH, OpPraHH3OBLIBATH M KOOPAWHMPOBATh AeHCTBHA MO o€
IOCTHIKEHHI: COCTABIATh IUIaH JeHCTBMH, pacrpelensTh ponud C yY48TOM MHEHMil y4JacTHHKOB, 00CykiaaTh
pe3yJibTaThl COBMECTHOH paboThl;

OLEHHBATE KAYeCcTBO CBOEro BKJAajJa H Kaxigoro y4YacTHHKa KOMaHIOBlI B o0 mmii pesyneTat 1o
pazpaboTaHHBIM KPHTEPHAM;

npeiaraTh HOBbiE MPOEKThl, OLEHHBATh MIEH C TMO3MLUMM HOBU3HBI, OPUTHMHAIBHOCTH, MPaKTHYECKOM
3HAYUMOCTH;

OCYLIECTBIIATh MO3HTHBHOE CTPATETHYECKOE MOBEACHHE B PA3IMYHBIX CHTYALHAX, MPOSBIATL TBOPUECTBO U
BooOpaeHue, ObITh HHULIMATUBHBIM,

OBnageHHe YHHBePCAIbHBIMH PEryIATHBHBLIMH 1elCTBHAMM:

1) camoopranusauns;

HCTIONB30BaTh GUONOTrMYECKHE 3HAHUS A7 BhIABJIEHHS NpoGieM H UX PEIICHUA B SKM3HEHHBIX U y4eOHBIX
CHUTyaLHsAX;

BBLIOMpATh HA OCHOBE GHOJIOTMYECKMX 3HAHMN LieJIeBble U CMBICTIOBBIE YCTAHOBKM B CBOMX [EHCTBHAX M
MOCTYMKAX MO OTHOIIEHHUIO K *UBOH NPHPOME, CBOEMY 3A0POBLIO H 3[I0POBBIO OKPYMAIOLIUX;

CaMOCTOATEILHO OCYIIECTBIATh [03HABATENBHYIO [EATENbHOCTb, BbIABIATH TpoGieMsl, CTaBUTh H
(opmyTHpoBaTh COGCTBEHHbIE 3a1a4i B 00pa3oBaTeNbHON eATeIbHOCTH W KU3HEHHBIX CHTYALIUAX;




CaMOCTOSITENIbHO COCTABJIATh IJIaH PEIIeHHs NMPoONeMbl ¢ y4ETOM HMEIOLIMXCA PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH W MpeAnoYTeHHil;

JaBaTh OLEHKY HOBBIM CHTYaLlHAM,

pacimpaTh paMKu yueGHOTO MpeaMeTa Ha OCHOBE JIMYHBIX NPENOYTEHHH,

JenaTh OCO3HaHHBIHA 51:160]3, AprymMeHTHpPOBAaTE €ro, ﬁpa'rb OTBETCTBEHHOCTD 38 PEILIEHHE;

OlIGHHWBATh NMPUOOPETEHHBIH OTBIT,

crnocoGcTBOBaTh (POPMHPOBAHMIO W TPOSBIEHHMIO IIMPOKOH IPYyIMLMHM B pasHbIX 00MacTsX 3HaHWH,
MOCTOSHHO MOBbIMIATE CBOM 06pasoBaTeNbHEIH U KyAbTYPHbIH YPOBEHb.

2) caMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHTb KODPEKTHBBI B JIEATENHOCTh, OLEHMBATh COOTBETCTBHE
pe3yNbTaToOB LENSM,;

BJIaJ€Th HABbIKAMH NMO3HaBATENLHOM ped].TIGKCHH KaK OCO3HAHHA COBEpILUIACMBIX ﬂeﬁCTBHﬁ H MBICIIHTENTBHBIX
TPOLIECCOB, UX Pe3Y/bTATOB M OCHOBaHMiA, WCIONB30BATh MPUEMBI PeIeKCHH TS OLEHKH CHTYalny, BbiGOpa
BEPHOTO PEeIICHHA,

VYMETH OLCHHBATE PUCKH H CBOCBPEMEHHO NMPHHUMATD PELICHHA MO X CHHIKCHHUIO,

NPHHHUMATh MOTHBBI H apTYMEHTBI APYTHX MPH aHaJIK3¢ pe3yJIbTaToB ACATEILHOCTH,

3) npunsnTHe cebs M APYTHX:

[MPHHHMATE ceﬁn, MOHHMas CBOM HEOOCTATKH W JOCTOUHCTBA,

MPUHUMATE MOTHBBI H aPryMEHTBI IPYTHX TIPH aHaliu3e pe3ybTaToB AEATEIBHOCTH,

MPU3HABATE CBOE MPABO W MPABO JAPYrUX Ha OLIMOKH;

Pa3BHBATh CMIOCOOHOCTH MOHUMATh MHUP C MO3ULIMK APYroro YeIoBeKa,

NMPEAMETHBIE PE3YJIBTATBI

TpeameTHble pesynbrathl ocBoeHHs nporpammbl COO mo Guosornu Ha 6a3oBOM YPOBHE BKIIOHAIOT
cnetmbuueckue s ydeGHoro npeamera «Buonorus» HayuHble 3HAHMA, YMEHHA M CHOcoObl JeHCTBHiA MO
OCBOEHHMIO, MHTeprperauuu W npeobpa3oBaHWI0 3HAHWMH, BHABI [EATEJLHOCTH 10 MOMYYEHHIO HOBOTO 3HAHMA H
NPUMEHEHHIO 3HAHHIT B PA3THUHBIX Y4eOHBIX CUTYaLMAX, @ TAaKKe B PeabHbIX KU3HEHHBIX CUTYaLUAX, CBAIAHHBIX
¢ 6uonorueil. B mporpamMme npeaMeTHBIE Pe3yIbTaThl MPEACTABIEHbI MO rojiaM 00y4eHus.

[TpesmeTHBIe pe3yabTaThi OCBOEHHS yueOHoro npeamera «buonorus» ¢ 10 Kiacce NOKHBI OTPaXKATh:

¢(hOPMHPOBAHHOCTb 3HAHMI O MECTE M POJIM GHOJNIOTHH B CHCTEME Hay4HOr0 3HAHHA ECTECTBCHHBIX HAyK, B
(GOpMHMpOBAHHK COBPEMEHHOH €CTECTBEHHO-HAYYHOH KApTHHBI MHMpPAa M HAaY4HOro MHPOBO33PEHMA, O BKIane
poccHiickuX ¥ 3apyOexHBIX y4EHBIX-GHOJIOroB B pa3BuTHE GHONOrHH, PYHKUHOHATLHON IPAMOTHOCTH HYeNloBeKa
TS pelleHNs JKU3HEHHBIX 3a/1a4;

YMEHHE pPacKpblBaTh COAEpIKaHWe OHONOTMYECKMX TEPMHHOB M TMOHATHH: KM3Hb, KIETKA, OPraHu3M,
MeTaGon3M (06MEH BEINECTB W MPEBPALICHHE YHEPrUH), rOMeocTas (CaMoperysisius), ypOBHeBas OpraHH3alus
JHUBBIX CHCTEM, CAMOBOCNPOM3BeIeH e (PenpPOLYKLHA), HACIEACTBEHHOCTh, H3MEHYMBOCTb, POCT U PAa3BUTHE;

YMEHHe u3araTh GHONOrHYeckHe TEeOpHH (KIIEeTOYHasA, XPOMOCOMHAA, MYTAalMOHHAs, LEHTpalbHas jorma
MoJeKynapHo# Guonorum), 3akousl (I. Mennens, T. Moprana, H. W. Basunosa) u yueHus (0 LeHTpax
MHOTOO6pasHsi ¥ NpOMCXOkKAEHMs KyIbTypHbIx pactenuii H. . Basuiosa), onpejeisrh TIpaHHLbl HX
TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEeHHe BJIaJIeTh METONAMH HAY4HOrO TNO3HaHuA B OHONOrHM: HAalJIONEHHE ¥ ONMHCAHHE JKMBBIX CHCTEM,
MPOLECCOB W ABJICHWI, OpraHu3auMs W NpoBeJeHHe OUOIOrMYECKOro SKCTIEPUMEHTA, BBIIBMNKEHUE TMIIOTE3HI,
BBIABIIGHME 3aBHCHMOCTH MEXKLY HCC/e[yeMbIMH BEMUYMHAMH, OOBACHEHHE IIOJYYEHHBIX pe3yJbTaToB,
HCTIONb30BAHHLIX HAyYHBIX MMOHATHH, TeOpUil M 3aKOHOB, YMEHMe [eNaTh BbIBOIbl Ha OCHOBAHWM MOIYYEHHBIX
PEe3y/ILbTaTOB,

YMEHHe BBIIEATH CYIIECTBEHHBIE NMPU3HAKM BHPYCOB, KIETOK MPOKAPHOT W 3YKapHOT, OIHOKIETOYHBIX H
MHOTOKJIETOUHBIX OPraHM3MOB, 0COBEHHOCTH MpolLeccoB: 00MEeHa BELIECTB W TpeBpallieHs 3Hepruu B KIETKe,
doToCHHTE3a, MIACTHYECKOrO W IHEpreTHyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Mei03a, OIUIONOTBOPEHHMS,
pasMHOXKEHWS, WHAMBHIYAILHOTO Pa3sBUTHA OPraHu3Ma (OHTOTEHEs);

YMEHHE MPUMEHATH MOJyYeHHbIE 3HAHWS U1 0OBACHEHHA OMOJOrHYECKHX MPOLECCOB W ABICHWH, A
MPUHATHA MPAKTHYECKHX PELICHHH B MOBCEIHEBHON HU3HU C Lebio obecnedeHns Ge30MacHOCTH CBOETO 3/10POBbS
1 30POBbA OKPYKAIOUIKX JIH0/EH, COGII0AEHHs HOPM TPAMOTHOIO MOBEAEHNM B OKpY’KalOLleH MPUPOIHOi cpene,
MOHMMaHHe HEOOXOIMMOCTH HCTIOJIL3OBAHMS NOCTHKEHUH coBpeMeHHOH Guonorun u OWOTeXHONOTMH uid
PALHOHATILHOTO TPUPOIOTNOJIE30BAHHN;




YMEHHE pellaTh JJIEMEHTAPHBIE FCHETHYECKHE 3a/1a4H Ha MOHO- H ﬂHTHﬁpHJIHOG CKpe€llHBaHHE, CLUCTIJIEHHOE
HacJieI0BaHHUE, COCTABJIATE CXEMbI MOHOFHﬁpH}IHOI‘O CKpeImHBaHUA 1) NPeACKasaHWs HACICIOBAHUA MMPU3HAKOB Y

OpraHU3MOB;

YMEHHUE BBINOJIHATE Ta0OPATOPHBIE M NpaxTHdeckue paboTsl, cOOMIONATE MpaBKaa npu padoTe ¢ yueOHbIM U
naGoparopHsiM 060pPY10BAHHEM;

YMEHHME KPHUTHYECKHM OLCHHBATL W WHTEPINPETHPOBATH HH¢]D]JME1HH.IO 6uosoruyeckoro COIepKaHu,
BKJTIOHAIOLLYIO TICEeBIOHAYYHbIE 3HAHHA W3 Pa3/MYHBIX MCTOYHHKOB (CpefcTBa MacCOBOH WH(OpMAaumH, HaywTHO-
NomyJApHBIE Ma‘l‘cp}’!aﬂb[), ITHYECKHE AacleKTbhl COBPEMEHHBIX HCCNIEI0BAHHH B GHOHOFHH, MEOHLIHHE,
OMOTEeXHOJIOTHH,

yMeHHe co3aaBaTh COOCTBEHHbIE [HCbMEHHbIE H YCTHbIe cooOuienus, o0oOmas OuoIOrHYecKyIo
HH(OPMALIHIO U3 HECKOJIBKMX HCTOYHHKOB, FPAMOTHO MCIIONIb30BaTh MOHATHITHBIH anmapat 0HOOrHH,

TTpenMeTHsle pe3yNibTaThl OCBOSHU YueGHOro npeameTa «Buonoruay ¢ 11 Kiacce NOMKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHKI O MecTe ¥ PONM OMONOTHH B CHCTEME HAYYHOI0 3HAHHS €CTECTBEHHBIX HAyK, B
(opMHpPOBaHHH COBPEMEHHOH ECTECTBEHHO-HAYWHOW KAapTHHBI MHMpa M Hay4HOro MHMpPOBO33pEHHA, O BKIaze
POCCHICKHX M 3apy0exHbIX YuEHbIX-GHOMOTOB B pasBuTHe GHONOTHH, (PYHKIMOHATBLHON IPAMOTHOCTH YesloBeka
JJ1s pelIeHHUA KH3HEHHBIX 3a1a4;

YMEHHE DPacKpbIBaTh COAEPIKaHHEe OMOJOrMYeCKHX TEPMMHOB M TIOHATHIH: BHI, MOMyJAumsA, reHo(oHz,
2BOJIOLMSA, ABMKYIIHe CHIbl ((axkTopbl) 3BONIOLMM, TNPHUCIOCOONEHHOCTE OPraHUW3MOB, BHI00Opa3oBanue,
3KOMOTHYECKHE (ba!(T{pr[, JKOCHCTEMA, NPOAYLEHTBl, KOHCYMEHTBLI, PEAYLEHTRI, HEINH NHTAHHA, IKONOrHYecKan
nupamuaa, Suoreouenos, buochepa,

yMeHHe u3narath Guojoruveckue Teopum (sBomouuoHHas Teopua Y. JlapsuHa, cuHTeTHYecKas Teopus
9BOMMIOIMHK), 3aKOHBl M 3aKOHOMEpHocTH (3apoasimieBoro cxoactsa K. M. bapa, uepenoBaHus TiaBHBIX
Hampas/ieHuii 1 mytei ssomouun A, H. CeBepuiosa, yueHus o 6uoctepe B. . BepHaznckoro), onpeiessTs rpaHMIlbl
UX MPUMEHHUMOCTH K XHUBBIM CHCTEMAaM;

YMEHWE BNaieTh METOaMH HAYYHOTO MO3HaHMs B OMOJOrHM: HAOMOAEHME M ONHCAHHE MKHBBIX CHCTEM,
MPOLECCOB H HBJTEHHﬁ, opraHm3auusa W MNPOBEICHHE OHMOJIOTHYECKOTO JKCNEPHMEHTa, BBIABHIKEHHE THIIOTE3bI,
BBIIBJIEHHE 3aBUCHMOCTH MEKAY HCClIeayeMbiMH BCJIHHMHHEAMH, o0bACHEHHE MOJIYYEHHBIX  PeE3yJIbTaTOB,
HCTIOJIB30BAHHBIX HaYYHBIX I'IOHHTHFI, TeD]JHﬂ H 3aKOHOB, YMEHHE [eJlaTh BhIBOJbl Ha OCHOBaHHH MOJTYYCHHBIX
PE3YJILTATOB,

YMEHHE BbHIIENATh CYLIECTBEHHBIE MPU3HAKM CTPOEHHs OWOJOrMYecKMX OOBEKTOB: BHJIOB, NOMYJISLNH,
MPOYLIEHTOB, KOHCYMEHTOB, pPeIyleHTOB, OHOreolEeHO30B M  IKOCHCTEM, OCOOEHHOCTH  MPOLECCOB:
HacleICTBEHHONH H3MEHYHBOCTH, €CTEeCTBEHHOTO 0T60pa, BH}IOOGP&BOB&HM, ﬂpHCHOCOﬁHeHHOCTH OpraHusMoB,
AeMCTBHA 3KOJIOTMYECKHX (DAKTOPOB HA OPraHu3Mbl, NEpeHoca BELIECTB M IMOTOKA 3HEPrHH B JKOCHCTEMaX,
AHTPOIIOICHHBIX M3MEHEHHIT B KOCUCTEMAX CBOEGH MECTHOCTH, KpYTrOBOPOTA BEIIECTB H GHOTeOXUMHYIECKUX LHKJIOB
B 6uocdepe;

YMEHHE MPHMEHATH NOJAYHEHHBIC 3HAaHHA IJIA oObACHEHHA OHOJIOrHYECKHX MpoLeccoB H ﬂBJ’[eHHi“I, A"
MPUAHATHA NMPAKTHYECKHX pemem{i& B MOBCEOHEBHOH »HW3HU C LIEIBIO obecneveHus 6e30MaCHOCTH CBOEro 300pOBbA
H 3/I0POBbsl OKPYKAIOLIMX JIFojieit, coO/0IeHHs HOPM FPaMOTHOrO MOBEJEHHs B OKpYXKaloulei mpupojHoii cpene,
MOHMMaHWEe HEoOXOAMMOCTH HMCMNOJIb30BaHUA JOCTHKEHHH COBpeMEHHOﬁ Ouonorun  mns paurHoOHaJIBHOIO
MPUAPOAONOJIb30BaAHHA,

YMEHHE pElaTh JIEMEHTAPHBIC 6Guonoru4eckue 3anay H, COCTaBJIATE CXEMbI NEPEHOCA BEUICCTB H JHEPIHH B
sKocHcTeMax (1IerH MATAHHA);

yMEHHE BbINOJHATL J1aGopaTopHLIe H MpakTHYeckHe paGoTel, cOGMIOAaTE MpaBuiia Mpu paboTe ¢ yueOHBIM U
nabopaTopHeIM 060PY10BAHHEM;

yMEHHE KDHTHUYECKHM OLEHHBATh M MHTEPNPETHPOBaTH HH(OPMalMIO GHOJOrHYECKOTO COIepKaHus,
BKJTIOYAIOILYIO TICEBIOHAYYHbIE 3HAHWS M3 Pa3IMYHBIX UCTOMHMKOB (CpeicTBA MaccoBoi WH(OpMaiyu, Hay4dHO-
MOMyNAPHBIE MaTepUalbl), PACCMATPUBaTh ri100alibHbie IKONOrHYecKHe MpobneMbl COBpeMEHHOCTH, GOpMHUPOBATH
Nno OTHOHWIEHHIO K HHM COGCTBEHHY}O MO3HIHIO,

YMEHHE CO31aBaTh COOCTBEHHBIE ITHCbMEHHBIE H YCTHBIE COOGLLICHHS, 0606masn GHDHDFHHECK)’E{)
HHC])D]JME!LIHIO M3 HECKOJILKUX HCTOYHHKOB, TPAMOTHO HCIIONL30BaTh MOHATHHHBIH anrnapar OUOIOTHH.




TEMATHYECKOE IVIAHUPOBAHUE
10 KJIACC

|

~ [POTPAMME

Koanvecrso yacos D/IeKTPOHHBIE
HauMeHoBaHHe Pa3jie/ioB U TeM Koutpon | Tlpaktu (undpossie)
n/ | nporpamMmbl Bcero bHbIE yeckue ofpa3oBaTebHbIe
L paGoTsI paGoTsi pecypesl
Bubmuoreka LIOK
[ 1 Bronorus kak Hayka 2 0.5 hitps://m.edsoo.ru/7f
41292
Bubnuorexa [JOK
2 JKuBbie cHCTEMBI U MX OpraHu3alus | https://m.edsoo.ru/7f
41c292
. bubnuoteka LIOK
3 XHUMHYECKHii COCTAB U CTPOEHHE KIICTKH 8 1 https://m.edsoo.ru/7f
41c292
bubnnorexka LIOK |
4 JKu3HeAeATeNnbHOCTh KIETKH 6 https://m.edsoo.ru/7f
| 41¢292
PazMHOMXeHHEe W HHAMBHAYAJIBHOE Batmoreke ik
5 - RS 5 ! https://m.edsoo.ru/7
pa3BHUTHE OPraHU3MOB 416292
H CTB CTh H HBMGH‘-IHB_(JCTI: _ Hib TR TR
6 SEHBRETRAHDED 8 1.5 https://m.edsoo.ru/7f
OpraHu3MOB 416292 |
Cene aHn3MOB. OCHOBBI bionmatem SOk
7 5 RN PR ; ' 3 https://m.edsoo.ru/7f
HOTEXHOJIOTH 416292 |
Bubnuorexa LIOK
8 PesepBHOE BpeMst 1 https://m.edsoo.ru/7f
| - 41¢292
OBILEE KOJIMYECTBO YACOB I10 34 0 4




11 KJIACC

‘ Koanuecrso yacos INIEKTPOHHbIE
HaumenoBanue B
| (undpossie)
Ne ‘ pa3aesioB H TEM Koutpoabubie | TlpakTnyeckne
Bceero obpa3oBaTe/ibHbIE
n/m | OporpamMmel paboTbI paboTbl
1| pecypebi
1 DBOMKOLHOHHAA o 9 1 Bubnunoreka LIOK
6uonorus hrtps:f’f’u'_l.edsoo.ruf?fél lec74
2 B;B:;I;?:;ﬁ I:[a 9 0.5 Bapmamrcica UK
P ' https://m.edsoo.ru/7f41cc74
3emie -
3 OpraHu3msl 1 5 I Bubnuorexa LIOK
OKpy’Kalolas cpena https://m.edsoo.ru/7f41cc74
4 Codlmeemn X 9 ButnuoTteka [IOK
RoTIorHAECkHe | https://m.edsoo.ru/7f41cc74
CHCTQ_MLI_ -
5 P —" 5 bubauoreka [HOK
, o | ht_p_)__s_:_{fm.edsoo.r_uﬁfu_ccﬂ _
OBILEE KOJIMYECTBO 34 0 25
YACOBTIIO HPOFP_P}MME - ’




MOYPOYHOE INJIAHUPOBAHHE

10 KJIACC
i KonnuecrBo yacos 5 @
! ! JIEKTPOHHBIE UH(ppOBBIE
Ne
Tema ypoka Kourpo | Mpakru |Aara ofpaszoBaTe/ibHble
n/n Bcero | nbuble | yeckue |M3YUYEHHA ;
pecypenl
paGoTel | paGoThI
Bubnuoreka LJOK
1 Buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
o B | https://m.edsoo.ru/863e632a
| MeTo/bl NO3HAHMA HKHUBO# .
LT 6
2 | a8 s e | | 05 Enfiamsaoes (DK
i P : hitps://m.edsoo.ru/863e6122
METOJOB IPH H3YYEHUH
e O6nonornieckux o6be KTOBY .
b )
;| ——— | 1|
' ' https://m.edsoo.ru/863e65
: | Brommoicpes(20%) 1 ttps://m.edsoo.ru/863¢6564
4 XUMHUYECKHI COCTAB KJIETKH. 1 bubnnoreka [IOK
Bola u MHHEpalibHbIE COH L https://m.edsoo.ru/863e674e
5 Benxu. Cocta 1 cTpoeHHe | bubnuorexa LIOK
| Genkos B https://m.edsoo.ru/863e6b72
DepMeHTsl — OHomoruueckue
katanusatopsl, JlaGoparopHas
6 paborta Ne 1 «M3yuenue . 0.5 bubnuorexa LJOK
KaTaJIHTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(epMeHTOB (Ha NpUMepe aMuIassl
HITM KaTajasbl)» . N
Bubnuorexa LIOK
Vv I 1
L RSO A ) https://m.eds00.ru/863e6870
bubnwnorexa LIOK
| .AT®D 1
8 Hyxneusossie kuciotsl. AT https://m.edsoo.ru/863e6dS5c
9 Heropus ¥ MeToIBI H3YUeHHS I bubnuoreka LIOK
knetku. Knetounas teopus https://m.edsoo.ru/863¢6¢88
10 KneTka kak LeloCTHas K1Bas I
cucrema . ]
CrpoeHHe 3yKapHOTHYECKOH
| knmetku. JlabopaTopHas paGora Ne
2 «M3yueHne cTpOEHHSA KIIETOK Bubnuorexa LIOK
11 PAcTeHHMH, JHBOTHBIX, rpUOOB U 1 0.5 https://m.edsoo.ru/863e6ff
Oakrepuii Mo MMKPOCKONOM Ha | https://m.edsoo.rw/863e716¢
rOTOBBIX MHKpOIIpenapatax u ux |
B OMHCaHHE» B i _ -
Bubnuoreka LIOK
12 OfMeH BellecTs WK MeTaGoTH3M 1 Yottise i s BB
Bubnuoreka [JOK
; 1
13 Domoeptes, KenoenuTes h[tns:f;‘m,edsoo._ruf 863e7c98
bubauoreka 1IOK
A DepReTI G OONRH I https://m.edsoo.ru/863¢7aae |
s JKU3HEHHBIH MK KJIETKH. . 05 bubnuoreka [JOK
| Henenue knetkun. MuTo3, : ' | httns:;’z‘m.edsoo.rngGSe?dc&l




Jlabopartopnas pabora Ne 3
«HalmoaeHne MHTO3a B KJIETKAX
KOHYMKa KOpeLIKa JTyka Ha
FOTOBBIX MUKpOIpenaparax»

16 buocunres Genka. Peakius : bubnuoreka LJOK
MaTPUYHOrO CHHTE3a https://m.edsoo.ru/863¢796¢

Bubnuoreka LIOK
— 1

17 Tncmig — SuRcRinea GuN https://m.edsoo.ru/863¢796¢

18 HeknerouHsle GopMbl JKUIHH — ] bubnuoreka [TOK
BUPYCHI https://m.edsoo.r/863e7540
® Bubnuoreka LIOK

19 SRR R ! hitps://m.edsoo.ru/863e81b6
Apranimme ' hitps://m.edsoo.ru/863e83 1

Bubnuorexa LIOK
7 1

= Meses https://m.edsoo.ru/863e7{4a
OG6pasoBaHue U pa3BUTHE
MOJIOBBIX KIIETOK., |

21 Omnoporeopenue. JlaGoparopHas 1 | 0.5 Bubnuorexa [JOK
pabora Ne 4 «l3ydenne cTpoeHus ' ' https://m.edsoo.ru/863e81b6
MOJIOBBIX KIETOK HA NOTOBBIX i
MHKpONpenapatax» ’

2 | WnauBnyansHOe pa3BUTHE 1 Bubnuoreka LIOK

| OpraHM3MOB https://m.edsoo.ru/863¢8436
— _ o=
23 [ reHeTHKaB—H: az::\ : | Bubauoreka [JOK
HACJIGHICTBEHHO https://m.edsoo.ru/863e8612
| M3MEHYMBOCTH ]
|
. ! 3aKOHOME:H&CT:OEZH?OHT:w] : BuGnuorexa LIOK
| TpH3HaKoB. Mo e https://m.edsoo.ru/863e8878
i | CKpelLIMBaHHe L B
" [ ?HI‘HG]JHJJ,HOE CKpel1BaHHe, l BuGmiorexa [IOK
‘ AKOH HE3ABHCHMOTO https://m.edsoo.ru/863e89a4
HACJIC/I0BAHMA NPH3HAKOB
CuerieHHoe HacleIoBaHUe
npusaakoB. JlaGoparopnas pabora

o | Ne 5 «H;yqeﬂne PE3ynbTaToOB 1 0s Butimorexa LIOK
MERSTHIRRTIEA T ' https://m.edsoo.ru/863e8c60
DUrHGpUIHOTO CKPELIHBAHHA Y
Ipo30(unbl Ha rOTOBBIX
MHKpOTpenapaTax» .

7 I'eneruka nona. Hacnegoranue 1 Bubnuorexa LIOK
MPU3HAKOB, CLETJIEHHEIX C M0JIOM htzpsrﬁm.edsoo.ru{§§_3e_&;@_
HM3MeHYHBOCTE.

Henacnencreennas
u3MeHunBOCTh, JlabGopaTopHas

)8 pabora Ne 6. Mzy4enue 1 0.5 bubnuoreka [IOK
MoAUGHUKALHOHHOH ' https://m.edsoo.ru/863e8efe
HW3MEHYHUBOCTH, MOCTPOEHHE
BapHaLMOHHOTO psila U
BapUalliOHHON KPUBO»

Hacnencreennas u3BMeH4MBOCTb.
Bubnuorexa LJOK

29 JIaGopaTopHas pabora Ne 7. 1 0.5 K

«AHanu3 MyTauuii y Apo3oQuibi

https://m.edsoo.ru/863e8efe




Ha TOTOBBIX MHKpOMNpenaparax»»

30

31

32

["eHeTHKa YenoBeKa

PesepeHbiit ypok. O6o0menune no
TEME ((HﬂCJ'IC,IICTBeHHOCTI: H

H3MEHYHBOCTE OPraHH3IMOB»

bubnnorexa LIOK
https://m.edsoo.ru/863e8d78

Cesiexuus Kax Hayka ¥ mpouecc

Bubnuoreka LIOK
https://m.edsoo.ru/863e92 14

33

34

MeToab! ¥ AOCTHKEHUA CENEeKLHHU
pacrteHuii U xuBOTHBIX. MTOroBas
KOHTpAbHasA pabora (40*)

BroTexHoMOrua KaKk 0Tpacib
MpOU3BOACTBA

|
|

OBILEE KOJJMYECTBO YACOB I10
ITPOTPAMME

bubnuorexa [JOK
https://m.edsoo.ru/863e92 14

bubnuoteka LIOK
https://m.edso0.ru/863¢9336

34

1.5




11 KJIACC

KonnuecTBo yacos

JJIEKTPOHHBbIE UH(pPOBbLIE

ananTalMvHe HellOBCKa

M Tema ypoka ' daza ofpa3oBaTe/ibHbIe
i yp Beero Kountpo | IlpakTn H3y eHHS P
JbHBIE | YeCKHe pecypcel
IR | pabiorst | paBorst _ S
B OBOJIIOLMSA ¥ METOLI €€ U3YUEHHA 1 ' Bubnuorexa LIOK
- B A 4 | https://m.edsoo.ru/863ea20e
| 5 Hcropus pa3BUTHSA MpejicTaBIeHHH | 0.5 Bubnuoreka [JOK
i 06 spomounu. Bxoanoii cpes (20%) ; https://m.edsoo.ru/863e9570
3 M 0 bubnuorexa [JOK
HKPO3BOTIOLIHA
- P 3 https://m.edsoo.ru/863e9¢le
[Monmynauus kak 3neMeHTapHas
€IMHHIIA BHIA ¥ 3BOJIFOLIMH,
Butnunoreka LIOK
% Habaperopias pacore N | 1 G2 https://m.edsoo0.ru/863e¢99c6
«CpaBHEeHHE BHJIOB M0
MopdonorHieckoMy KpHTEPHIO»
5 JIBMKyLIHE CHIIBI (37IEMEHTapHBIE . bubnuoreka LIOK
(aKTopbI) 3BOMIOLHMH https://m.edsoo.ru/863e9da4
Bubnuorexa [IOK
6 I_ECTecTBeHHHﬁ 0100p H ero popm! | l ' https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl IBONIOLHH; ]l
NpHEnoco6IeHHOCTh OPraHU3MOB H !
7 Buaoobpaszosanue. JlabopaTopHas | 0.5 Bubnmoreka [JOK
pabota Ne 2 «Onucanue I ' https://m.edsoo.ru/863e%fde
NPHCTIOCOBIICHHOCTH OpraHu3Ma M |
€& OTHOCHTE/ILHOTO XapakTepay
8 HanpaeneHus ¥ myTH I bubnuoreka LJOK
MaKpOIBOJIOLHH - https://m.edsoo.ru/863e9cle
9 HeobpaTuMocThb 3BOMOLKH 1
10 Hcropus xu3HH Ha 3eMIie B METOABI 1
! e M3yueHHA | i .
; {1 ["HNoTE3bl MPOHCXOMAEHHA KHU3HH I bubnuoreka LIOK
Ha 3emune https://m.edsoo.ru/863ea5a6
12 Pa3BuTHE JKH3HU Ha 3emiie 10 Ipam I bubnuoreka LJOK
W rneprojam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3Tallbl IBOJIOLHH
PacTHTENILHOrO U YKHBOTHOTO MHpa.
13 IMpakTuueckas paborta Ne | 1 0.5 Bubtnuoreka LIOK
«HM3ydyeHne HCKOMAaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
| pacTeHuii  KUBOTHBIX B
{ KOJUIEKLIUAX »
i | CoBpemeHHas cucTeMa ] BuGnuorexa LIOK
OpraHU4yecKkoro Mupa https:/m.edsoo.ru/863¢cad8e
s DBOMOLINA YeNoBeKa | : BuGnuorexa LIOK
(anTponorenes) | https://m.edsoo.ru/863eac2c
16 Jpwkyiuine cuisl (akTopsl) I | Bubnnoreka LIOK
aHTpomnoreHesa | https://m.edsoo.ru/863eadd4
17 OcHOBHbIE CTAIMH HBOIOLHH 1 !
|
yesoBeKa B ) )
18 YenoeueckHe packl ¥ NMPUPOIHbIE i Bubnuorexa LIOK

ht_tns:ffm.edsoa,rufSGkaeaZ




PesepeHblit ypok. O6o6imenne no
19 TeMe «BO3HHKHOBEHHE 1 PasBUTHE 1
MHU3HKM Ha 3emuen

20 DKosorus Kak Hayka 1 '
Cpenb! 00MTaHUS U IKONOTHYECKHE _ Bubnuorexa LIOK A‘}
21 1 [ [
(haxkTops! ) https://m.edsoo.ru/863eafec |
AbuoTtnueckue HakTopsl. }
JlaboparopHas pabora Ne 3.
«Mopdonoruveckue ocod
pd SEACRRRRETY Bubnuoreka LIOK
22 pacTeHHH U3 pa3HBIX MECT 1 0.5
https://m.edsoo.ru/863eb10e |
oburanusa», Jlabopatopnas pabora |
Ne 4, «BnusiHue cBeTa Ha pocT K
Pa3BUTHE YEPEHKOB KOleycay
. L .
. Bubnuoreka LIOK
23 b eckue GakT '
| R kOpH ] https://m.edsoo.ru/863¢b348
DKOJIOrHYEeCKHE XapaKTepHCTHKH
nomynsuyny, [Tpaktudeckas pabora
| 24 Ne 2 «ITopcuér noTHOCTH 1 0.5
MOMyJIALNH pa3HbIX BHAOB
~ pacTeHuii» o
25 Coo0biecTBa opraHu3MoB — 1 Bubnuoreka [IOK
OuoueHo3 B https://m.edsoo.ru/863eb46a
2 OKONOTHYECKHE CHCTEMBI 1 Bubnunoreka LIOK
(3KOCHCTEMBI) https://m.edsoo.ru/863¢eb46a
OCHOBHBIE MOKa3aTe/H I
27 IKOCHCTEMBI, DKOJOTHYECKHE | 1 Bubnuoreka LJOK
nupamubl. CBOKMCTBA IKOCHCTEM, | [ https://m.edsoo.ru/863ebSfa
Cykueccusa o | l: o B
28 [TpHpOIHBIE 3KOCHCTEMBI 1 ) )
29 AHTpOTIOreHHbIE IKOCHCTEMBI | 1
30 Buocdepa — riobansHas ' l I Bu6muorexa LIOK
IKOCHCTEMa 3EMITH : . https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILECTBOBAHUSA 1 Bubnuorexa LIOK
Guocdepsl - https://m.edsoo.ru/863ebd 16
32 YesoseuecTBo B Guochepe 3emnn 1

Cocy1ecTBoBaHHE MPUPO/IbI W
33 yenoseuecTsa. Mrorosas 1 1
KOHTposibHasA pabora (40%)

Bubnuorexa LJOK
https://m.edsoo.ru/863ebale

PesepeHelit ypok. O6o0ueHne TeMbl
34 «CoobuiecTsa U 3KOJIOrHUECKHE 1
CUCTEMBI»

OBLEE KOJIMYECTBO YACOB T10
NMPOI'PAMME

34 ] 2.5




YYEBHO-METOJUYECKOE OBECITIEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBSI3ATEJIbHBIE YYHEBHBIE MATEPHAJIBI JJI51 YHEHUKA

* buonorus, 11 knacc/ IMaceunnk B.B., Kamenckuii A.A., Py6uos A.M. u npyrue /Tloxn pen. IMaceunnka B.B.,

AKHHOHEPHOC obmecTBo «M31aTenbeTBO ((H]JOCBC].U.BHHB»

1

METOAUYECKHE MATEPHAJIBI JJISl YUUTEJSA

1

LHHUPPOBBIE OBPA30BATEJIGHBIE PECYPCBI U PECYPChl CETU HHTEPHET

Bubnuoreka LJOK




