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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMmbl MO OWOJOTHH TEOPETHYECKYIO OCHOBY ISl OTPEACICHHUs
MOAXOJIOB K (OPMHUPOBAHUIO COJNEpKaHUsS Y4eOHOTO TpenmeTa «BHOJIOTHS» COCTaBUIIH:
koHuentyanbHble noJjioxkeHuss ®I'OC COO o B3aMMOOOYCIIOBIECHHOCTH Ii€JIed, COAepkKaHUs,
pe3ynbTaToB OOyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
00X MENsIX U MPUHIUNAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanun, a TaKKe MOJIOKESHUS O CIICHH(PUKE OUOJIOTHH,
e€ 3HAYCHWM B TIO3HAHWH JXUBOW MPHUPOIBI M OOCCIICUYCHHUH CYIIECTBOBAHUS YCIIOBEYCCKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIIPEIICIICHBI OCHOBHBIC ()YHKIIMH MTPOTPAMMBI
10 OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O 1EsIX, 00 00Iel cTparerun ooydeHus,
BOCITUTAHWS W Pa3BUTUA OOYyJarOMIMXCS CpeAcTBaMH ydeOHOro mnpenmera «buosorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COACp)KaHHE, €ro CTPYKTYpY, paclpelelieHHe I10
pa3zenaM W TeMaM, PEKOMEHIYEMYIO IMOCIEeI0BaTeIbHOCTh M3y4YeHUsI ydeOHOTO Marepuaia c
YIETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKA 00pa30BaTEIHHOTO IMpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOLUXCS.

B mnporpamMMe mo OHWOJIOTMM TakKe€ YYHTHIBAIOTCS TPEOOBAHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yibTaraM OOyYeHUsS B (GOPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YICOHBIX NEHCTBHI 00YJarONTUXCS 10
OCBOEHHIO COJICPKAHUS OMOJIOTHIECKOTO 00pa30BaHMS.

B mporpamme no Guonoruu (10—11 kiaccel, 6a30BbIli ypOBEHB) peaii30BaH MPUHIUI
MPEEMCTBCHHOCTH B HM3yYCHHH OWOJIOTHH, Ojarojaps dYeMmMy B HEH TpocMaTpUBaeTCs
HaIpaBJIEHHOCTh Ha Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPHUEHTAlUil  JUYHOCTH, DKOJIOTUYECKOTO  MBIIIJICHHUS,
MpEe/ICTaBICHU O 370pOBOM oOpa3e >KM3HHM M OepeXHbIM OTHOIIEHHMEM K OKpY)Karolen
npupoaHoii cpene. IlosToMy Hapsmy ¢ H3ydeHHEM OOIICOMOJIOTHYECKUX TEOPHH, a TaKkKe
3HAaHUN O CTPOEHUH >KUBBIX CUCTEM PA3HOTO PAHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B TMporpamMme IO OWOJIOTMM YJIEIEHO BHUMAaHUE MCIOJIb30BAHUIO IOJTY4YE€HHBIX
3HaHWUN B IOBCETHEBHOM KU3HU JJISl PEIlIeHUs MPUKIAIHBIX 3a/1a4, B TOM YUcCie: TPOodUIaKTHKI
HACJIEJICTBEHHBIX  3a00JIEBAaHUN  YEIOBEKAa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIeCO00pPa3HOTO MOBEIECHUSI B OKPYXKAIOIIeH MPUPOIHOI cpele,
aHaJlM3a BIMSHUS XO3AMCTBEHHOU JEATEIbHOCTH 4YellOBEKa Ha COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAJAHON HAIMpPaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO OOECHEUeHHUs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3aJla4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas MpeArnoaaraet
dbopMupoBaHHe y OOYYarOIIMXCS CIIOCOOHOCTH alanTHUPOBATHCA K W3MEHEHUSM JAUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MHUpA.

buonorus Ha ypoBHe cpemHero oOmiero obpa3oBaHHs 3aHMMaeT BaxkHoe Mecto. OHa
obecnieunBaetr ¢GopMupoBaHue y oOOydaroluxcs NPEACTABICHUNM O HAaydyHOU KapTHHE MHDA,
pacmupsieT 1 006001aeT 3HaHUS O )KUBOW MPUPOJE, €€ OTINYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M OHBOJIOLMU, CO3AaET YCIOBUS JUIA: TO3HAHUS 3aKOHOB >KHUBON MPUPOIBI,
dbopmupoBanusi (HYHKIIMOHATBLHOM TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30mMacHOTO 00pasa
KU3HU, SKOJIOTHIECKOTO MBIIILJICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOU MPHUPOJIE U YETOBEKY.

bonpioe 3HaueHue OHOJOTHS UWMEET TaKXkKe s PEIICHUS BOCIHUTATENbHBIX H
pa3BHUBAIOIINX 33/1a4 CpeAHEro oOIero oopazoBanus, coluanu3anuu odyJarommxcs. M3yuenue
ouonorun obecrieynBaeT YCIOBHS TUTST dbopMupoBaHus WHTEIJICKTyalbHbBIX,
KOMMYHHKAITIOHHBIX U WH(MOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
WHTETpalui OMOJIOTMYECKUX 3HAHUU C TMPEICTaBICHUSIMH U3 APYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMUU U Teorpaduu. HazBaHHbIE MOT0XKEHHSI O TIPeTHA3HAYCHUH YUeOHOTO



npeaMera «buonorus» CcoOCTaBWIM OCHOBY JUIsl ONpPENENEHHS MOAXOJ0B K oOTOOpy M
CTPYKTYPUPOBAHUIO €T0 COAEPKaHMs, TPEICTABICHHOTO B IIPOrpaMMe MO OHOJIOTHH.

OTt60p conepkanus yueOHOTO Tpeamera «bronorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3ULUHI KyJIbTYpOCOOOpPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOy4YarOUIUECs JAOJKHBI
OCBOWTH 3HAHUS W YMEHHUS, 3HAYMMBbIC JUTsI (DOPMUPOBAHHS OOIICH KYJIBTYpPHI, ONPEICIISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKalolled NpUPOAHON cpeze, BOCTpEOOBAaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oco00e MECTO B ATOH CHUCTeME 3HAHUI
3aHMMAIOT  JJIEMEHTBl COJAEP)KAHMS, KOTOpPbIE CIIY)KaT OCHOBOW Juisi  (OPMHUPOBAHUSA
MIPEJICTAaBICHU O COBPEMEHHONW €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpUEHTALMIX JIMYHOCTH, CIOCOOCTBYIOUIUX I'yMaHU3alUHU OMOJOTHYECKOI0 00pa30BaHusl.

CTpykTypHpOBaHHE COJEpXaHHUA y4eOHOTO Marepuana B MporpaMMe IO OHOJOTHH
OCYILIECTBJIEHO C Y4ETOM NMPHOPUTETHOTO 3HAUEHUS 3HAHUHM 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
KUBOW TNPHUPOJBI, O €€ YPOBHEBOM OPraHM3allMyd M HBOJIONUU. B COOTBETCTBMM C ATHUM B
CTpYKType yuebHoro mpenmera «buosiorus» BbIIENEHBI CIENYIOIIME COJEPKATEIbHbIE JTUHUN:
«buonorus xak Hayka. MeTtoapl HaydHOro no3HaHus», «Kierka kak Ouojornyeckas cuCTeMay,
«Opranu3m Kak Ouojoruyeckas cuctemay, «Cucrema u MHOrooOpa3nue OpraHudecKoro MUpay,
«OBOJIIOLINSL )KUBOU MIPUPOABI, «IKOCUCTEMBI M IPUCYILIME UM 3aKOHOMEPHOCTHY.

Hens uzydyenus ydebHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
O0OYyJarOIMMHUCSA 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHATHLHON OpraHU3AlMH JKUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JJIsi TPAMOTHBIX JECHCTBUM B
OTHOIIIEHUH 0OBEKTOB KUBOM MPUPOJIBI M PEIICHUS PA3TUIHBIX KU3HEHHBIX TIPOOIIEM.

JlocTkenne 1enu u3ydeHuss ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
obecrieunBaeTcs pelIeHUeM CIeIyIOIUX 3a1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKHX TEOpUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiax, CIyXalluX OCHOBON A (OpMUPOBaHUS
MPE/ICTAaBJICHU O EeCTEeCTBEHHO-HAYyYHOW KapTWHE MHpa, O METOJaX Hay4YHOTo MO3HaHUS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOEHHOCTSX KHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIETOBAHUAIX B OMOJIOTHH;

¢dbopMupoBaHre y OOy4aromMXCSl MO3HABATENbHBIX, WHTEIIEKTyalbHBIX U TBOPYECKUX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUs B OMOJIOTMH HAy4YHBIX B3IJIS/IOB,
UeH U MOAX00B K U3yYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy OOydamomuxcsi oOuieil KyapTypbl, (QYHKUHOHAIBHONW TPAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATh U OLECHUBATH SBICHHS OKPY)KAIOIIEr0 MHUpA >KUBOM MPHUPOJBI Ha
OCHOBAHUU 3HAHUI U OMBITA, TIOJYYCHHBIX MPU U3yUYEHUU OUOJIOTUH;

¢dbopmupoBaHue y OOyYarolIMXCsl YMEHHH WIUIIOCTPUPOBATH 3HauY€HUE OHOJIOTHYECKHX
3HAHUW B TPAKTUYECKOW JESATENbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH 1 arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEIOBEKOM >KHBOW MPHPOJIBI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHUSI K Hel, COOTIOACHUS 3TUYECKUX HOPM MPH MPOBEICHUH
OMOJIOTHYECKHUX MCCIIeIOBaHUIA;

OCO3HAHHE LIEHHOCTH OMOJOTHYECKHX 3HAHUU [UIS TOBBIIICHUS YPOBHS AKOJIOTHYECKOU
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M yMEHUW B MOBCEAHEBHOW JKWU3HM ISl OLEHKU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH N0 OTHOLIEHUIO K OKpYXKarwued cpene, coOOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHME U COOIIOICHNE Mep MPO(PUIAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obuiero odpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 00s3aTeIbHBIM YYEOHBIM MPEAMETOM, BXOSIIINM B COCTAaB IMPEIMETHON 00JIacTH
«EcTecTBEHHO-HAYYHBIE TPEAMETHD.

Jlnist u3ydeHust 6uosoruu Ha 6a30BOM YpOBHE CpPEeIHEro o0Imero oopa3oBaHUs OTBOAUTCS
68 vacoB: B 10 kiacce — 34 yaca (1 gac B Hezenio), B 11 kiacce — 34 yaca (1 vac B HezIeI0).



COJAEPKAHUE OBYUYEHMUSA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMH C OOLIECTBEHHBIMH, TEXHHYECKHUMH WU JPYTHMH
€CTECTBCHHBIMU HayKaMHu, (QWIOCO(HE, ITHKOW, ICTETUKOH W TpaBoM. Poib Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAYYHOH KapTUHBI Mupa. CucTemMa OHOIOTUYECKUX HAYK.

MeTo1bl T03HAHUS KUBOU MPUPOIbI (HAOIIOJEHHE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJaccu(uKaIys, MOICITMPOBAHNE, CTATHCTHIECKAst 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapun, I'. Mennens, H. K. Konsnos, k. Yorcon nu ®@. Kpuk.

Tabnuibl 1 cxembl: «MeTo/1bl TO3HAHUS KUBOU TTPUPOIBDY.

JlabopaTopHble 1 IpaKTHYeCKUE PadoThI:

[IpakTnueckass padora Ne 1. «lcmonbp3oBaHue pa3aUYHBIX METOJOB IPU H3YHYEHUU
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. ’KuBble cuCTeMbI H HX OPraHU3aIusl.

XKusble cuctemsbl (OMOCUCTEMBI) Kak MpeAMeT H3ydeHus: Ouosjoruu. OTiauuue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiictBa OWocucteM U HX pa3HoOoOpasue. YPOBHM OpraHU3alUH OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBBIA,  OPraHU3MEHHBIM,  MNOMYISIHUOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMOreo1eHOTHYECKUI), OMOChEpHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxeMbl: «OCHOBHBIC TIPU3HAKU JKU3HU», « YPOBHHU OpraHu3aIlii KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens MoJiekyiasl JJHK.

Tema 3. XuMHUYeCKHUI COCTAB M CTPOEHHE KJIETKH.

XWMHYECKUH  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTBI:  MaKpO3JEMEHTHI,
MHKpPO3J€MEHTHI. Bosla 1 MUHEpanbHbIE BEIIECTBA.

@yHKIMU BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [loanep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6enKoB. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnnmbie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMMHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOMU
MOJIEKYNbl (NepBUYHAs, BTOpPUYHAs, TPETUYHAs U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBolicTBa OenKoB. buonornyeckue QpyHKIuM OEITKOB.

®epMeHThl — Ouonoruyeckue karaiam3aTopel. CTpoeHue (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cnenuduuHoctb. Kodepmentsl. Burtamunpl. Otiauuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTalnu3aToOpOB.

YrneBosl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ae30kcuprbo3a), aucaxapuibl (caxaposa,
JaKTO3a) W mMojucaxapuibl (Kpaxmal, TJIMKOTeH, LeJuiono3a). buonornueckue QyHKIUU
YIJI€BOJIOB.

Jlunuaer:  Tpurauuepuabl, Gochomunuapl, crepouabl. [ 'uapoduabHO-TUAPO(GOOHBIE
cBoiictBa. buonornueckue QpyHknuu nunuaoB. CpaBHEHHE YIIeBOJOB, OCIKOB U JMIUIOB KaK
VCTOYHUKOB YHEPIUHU.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkimun JIHK. Crpoenne um ¢ynxuuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[uronorua — Hayka o kierke. KilerouHas Teopuss — NMpUMEpP B3aUMOJECHCTBUS UACH H
(akTOB B HAYYHOM MO3HAHUHU. MeTOAbI U3y4eHUs KIETKU.

Knerka kak nenoctHas xuBas cucreMa. OO0Imue npu3Haky KJIETOK: 3aMKHYyTasi HapyxHast
MeMmOpana, mosekynsl JJHK kak renetndeckuii anmapat, cucTeMa CUHTe3a Oerka.



Tunel KIeTOK: JyKapuoTHYecKas U IHpokapuotuueckas. (OCOOEHHOCTH CTPOECHHUS
npokaproTHuecKon kieTku. Kierounas crenka Oakrepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, MX (DYHKIHH.
[Ina3marnveckass memOpana, e€ cBoictBa W (QyHKiuH. LluToruiasmMa u e€ oOpraHoUbI.
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujbl KJIETKM: MUTOXOHJpPUH, MiacTuibl. [IpoucxokieHne MUTOXOHAPUM M IUIACTHUA.
Bunpl mitactun. HememOpaHHbIE OpraHOUAbI KJIETKH: pUOOCOMBI, KJI€TOYHBINA IIEHTP, HEHTPUOJIH,
PECHUYKH, KI'YTUKU. DYHKIHUN OpPraHOUJI0B KJIeTKHU. BritoueHus.

Anpo — perynstopHsblil neHTp kieTku. CTpoeHue sapa: siaepHas 00o0Ji0ouKa, KapuoIiasma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIETKE.

JdemoHncTpaumnu:

[optpersl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammbl:  «Pacnpenenenue XHMMUYECKHMX OJJIEMEHTOB B HEXKHBOW MIPHUPOJIEY,
«Pacrnipenenenne XuMU4YECKIX JIEMEHTOB B KUBOI MPUPOJIEN.

Tabmuubl u cxemsl: «l[lepuoanyueckast TabnuIa XUMAYECKUX dIEMEHTOBY, «CTpoeHue
MOJIEKYJBI BOJIbD», «brocunTe3 6enkay, «CTpoeHne MoseKysbl 6enka», «CtpoeHue pepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTpoeHue 3ykapuoTHYECKOM
KIeTKW», «CTpO€HUE >KMBOTHOM KIETKW», «CTpO€HUE pacTUTENIbHON KIETKW», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHE sSapa KIETKW», « YTIEBOAbIY, «JIunuapn.

OGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHWE I TPOBEACHUS HAOIIOACHUH,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpenapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTEpUAIbHBIX
KJIETOK.

JlabGopaTopHble H MpaKTUYecKue padoTbi:

JlaGopatopnass padotra Ne 1. «M3ydyeHune KaTaTMTHYECKOW AKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMUIIa3bl WIIM KaTajaasbl)y.

JlaGopatopnass pabota Ne 2. «M3ydeHue CTpOeHUs KICTOK PACTEHUH, KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaHUE».

Tema 4. ’KuzHeaeaTeJbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboym3M. AccuMwiAnusa (TUTACTHYECKHE  OOMEH) |
TUCCUMUIISALUSA (PHEpreThUecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIECTB U SHEPTUU B TOHUMAHUU METa00IM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIM U rereporpodHbi. Pons depmeHTOB B 0OMeHe
BEILIECTB U MPEBPALICHUN SHEPTUH B KIIETKE.

@®ortocunre3. CperoBas u TeMHOBas (as3pl ¢doTtocuHTe3a. Peaknuun (oTocunTesa.
DddextuBHOCTD PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emie. BrnusHue ycnoBuii
cpenbl Ha GOTOCHUHTE3 M CIIOCOOBI MOBBILIEHHS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3HUpyolue OakTepuu. 3HAUYEHUE XEMOCHUHTEe3a NSl JKU3HH Ha
3emuie.

DHepretuyeckuii oOMeH B  KieTke. PacmienyeHue  BemIeCTB,  BBIACICHHE |
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. JTambl SHepreTuueckoro oomMena. ['nukonuns. bpoxenue u
ero Buabl. KuciopogHoe oOkucIeHME, WIM  KIETOYHOE AbixaHue. OKUCIHUTEIbHOE
bochopumpoBanne. DPPEKTUBHOCTD IHEPTETUIECKOTO OOMEHA.

Peakiun martpuuHoro cuHre3a. l'eHernueckas wunpopmanus u JIHK. Peamuzauums
reHeTHUYecKoi MHQopmaruu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUNIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHchasauuu. KoaupoBanue
aMHHOKHUCIIOT. Posib pubocoM B GrocuHTe3e OesKa.

Hexnerounsle ¢opmbl xu3HM — Bupycbl. Hcropus otkpeitus Bupyco (. U.
HBanoBckmit). OCOOEHHOCTH CTPOEHUS U )KU3HEHHOTO LUKIa BUpycoB. bakrepuodaru. bonesnu



pacTeHuil, )KUBOTHBIX U YEIIOBEKa, BBI3BIBAEMbIC BUpycaMu. Bupyc nmMmyHoae(pUIINTa YeIoBeKa

(BUY) — Bosoymutens CIIMJla. OOpaTHas TpaHCKpUIIUS, peBepTa3a M HHTErpasa.
[MpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBaHUIA.
JdeMoHcTpanum:

[optpetsr: H. K. Konsnos, . . BanoBckuii, K. A. Tumupsizes.

Tabmumer  w cxembl: «Tumbsl  muTaswmsy, «Metabomm3my,  «MUTOXOHIPHSY,
«QHepreTuueckuil ooMen», «Xnopomnacr», «Porocunresn, «Ctpoenue JHK», «Crpoenue u
¢byHkumonupoBanue reHay, «CuHTe3  Oenmka», «leHermyeckmii  Kom», «Bupych»,
«bakrepuoparn», «Crpoenume wu sxku3HeHHbIH wnwmkn Bupyca CIIWJla, OGaxrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-amukanun «Yasoenune JIHK u tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTkn», Mojensb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M HHAMBHAYAIbHOE Pa3BUTHE OPTAaHU3MOB.

KneTounslil UMK, WM JKU3HEHHBIM LUk kinetku. WHTepdaza u muto3. [Ipoueccsl,
npoTtekaromue B uHTepdaze. Pemnukanus — peakuuss marpuunoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapuOTHUI. JIWMIOMAHBIA W TAIUIOMAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonoruueckre oCHOBBI Pa3MHOKEHHSI M MHAUBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerkm — muto3. Cragum muto3a. lIpomeccsl, mpoucxonadiiyue Ha PpasHbIX
cTaIusaX MUTO3a. brogornuecknii CMBICT MHTO3a.

[Iporpammupyemasi rudesb KIETKH — arnonTo3.

@opMBl  pa3MHOXKEHHsSI OpraHM3MOB: Oecrosoe W moJsioBoe. Buabl  Oecrnosoro
Pa3MHOXKEHHUSI: JIeJICeHHE HaJBOE€, NMOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHHU3MOB, €0 3HAYCHHE VIS
CEJICKIINH.

[TonoBoe pa3MHOXEHHE, €T0 OTIANYUS OT OECII0JIOTO.

Meiio3. Craguun meno3za. IIpomeccel, mpoucxonsdimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbICI ¥ 3HaYEHHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJOBBIX KIETOK y *KHBOTHBIX. [10JIOBBIE JKeTe3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CcrepMaTo3ouf,
AWLEKIeTKa) — chepMaToreHe3 M oBoreHe3. (OCOOEHHOCTHM CTPOEHUS SIMLEKIETOK U
cnepmaro3onnoB. Omnogorsopenue. Ilaprenorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (AMOpHOTEHE3).
Otanbl SMOPUOHAIBHOIO pa3BUTHUS Yy IO3BOHOYHBIX MKHBOTHBIX: JApOOJIEHUE, racTpyJisiLus,
opranoreses. IloctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHUOHAIBHOTO PA3BUTHUSA: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenpl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE
BBI3bIBAaTh BPOXKIEHHBIE YPOJICTBA.

Poct n pasButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHM, CTauu
pa3BUTHS.

JdemMoHcTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUS OPraHU3MOBY, «/IBOifHOE OMIIOIOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXEHUE pacTeHMi», «/leneHne  KieTku
Oakrepuit», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIeTOUHBIN MK,
«Permmmukanusa JJHK», «Muros», «Meio3», «IIpsmoe u Henpsmoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YeJIOBeKa», « OCHOBHBIE CTaINU OHTOTEHE3A».

ObopynoBaHue: MUKPOCKON, MUKpompenaparsl «CrepMaTo30Ubl MIIEKOIHTAIOIIETOY,
«SliinexseTka MIIEKONIATAOLIET0», «KaproKHHe3 B KJIETKaX KOPEUIKa JyKa», MarHUTHAasIMOIEIb-
anmukaius «/lenenue xknerkny, moaens JJHK, moaens meradaszHol XpOMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 3. «HabmrogeHne MuTo3a B KIIETKaX KOHYMKA KOpeEIIKa Jiyka Ha
rOTOBBIX MUKpOIIpenapaTax.



Jlaboparopuas pabora Ne 4. «/3ydeHue CTpOEHHUS IMOJIOBBIX KIETOK HAa TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacjieAcTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pas3BuUTHS TEHETUKU. Posb 1muTosioruud u
SMOPHUOJIOTUN B CTAHOBJIICHUH T€HETHKHU. BKIIa] pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeTroapl TeHeTUKH (THOPUIOJIOTUYECKUM, ITMTOTCHETHYECKUN, MOJICKYIISIPHO-
reHeTudeckui). OCHOBHBIC T€HETUYECKHUE TOHATH. [ eHeTHYecKass CHUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaX CKpELIMBAHUM.

3aKOHOMEPHOCTH  HACJIeJOBaHWs  MPU3HAKOB, yCTaHOBJICHHBIE [.  Menzaenem.
MonoruOpuaHOe CKpeluBaHue. 3aKOH eMHO00pasusi THOPHUIOB TEpBOTO MoKoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacCIIEIJICHUs TMPU3HAKOB. [mmore3a wuctoTsl ramer. llomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpemiMBaHue. 3aKOH  HE3aBHCHMOTO  HACJIEIOBAaHMUS  MPU3HAKOB.
[{utoreHeTHYeCKne OCHOBBI JTUTHOPUIHOTO CKpPEIIMBAHUS. AHAIU3UPYIONIEE CKpEUIMBaHUE.
Hcnonp3oBanne aHAM3UPYIONIETO CKPEIIUBAHUS IS ONIPEACIICHUs] TEHOTUIIA OCOOH.

CuernieHHoe HacienoBaHue mpusHakoB. PaGora T. Moprana mno cuemeHHOMY
HacJe0BaHuIo TeHOB. HapylieHue crierieHust TeHOB B pe3yJIbTaTe KPOCCHHTOBEDPA.

XpOoMOCOMHas TEOPHS HACJIEICTBEHHOCTHU. | €eHeTHUeCKHe KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpENeNIeHHE MoJIa. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele W TeTeporaMeTHbIE OpraHm3Mbl. HaciemoBaHue NpPU3HAKOB, CIIETUICHHBIX C
TTOJIOM.

N3menunBocTh. Buibl M3MEHUMBOCTH: HEHACIIEICTBEHHAS U HaceACTBeHHas. Poss cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTHKAa MOIU(DUKAITMOHHOW W3MEHYHUBOCTH.
Bapuanuonssiii psg 1 BapuanroHHas kpuBas. Hopma peakunn npusHaka. KoquuecTBeHHbIE U
KaueCTBEHHbIEC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMIOHHON U3MEHUYHUBOCTH.

HacnenctBenHnas, iy reHOTHUNHYECKas, U3MEHUMBOCTb. KOMOWHATHBHAS W3MEHUYUBOCTbD.
Meiio3 W mMOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOM W3MEHUYMBOCTH. MyTallMOHHAS
n3MeHunBOCTh. Kiaccudukanuss Myranuii: reHHble, XpOMOCOMHBIE, TIeéHOMHbIE. YacToTa Hu
MPUYUHBI MyTaluidi. MyrtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHUECKHUX PSIOB B HACJIEJACTBEHHOM
n3MenurBocty H. . BaBuiiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uwenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl T'€HETHUKHU YEJIOBEKA:
reHealloTHYeCKui, OJIM3HEIOBbIN, IUTOTeHEeTUYECKUH, OHOXUMUYECKUH, MOJIEKYISIPHO-
reHeTudeckuid. COBpEMEHHOE OIpEeACNICHUE TE€HOTUIIA: IOJHOIN€HOMHOE CEKBEHUPOBAaHUE,
reHOTUIIMPOBaHue, B ToM uucie ¢ nomounpio [1I[P-ananusza. HacnencrBennsie 3abosieBaHus
YyeloBeKa: TeHHble Ooyie3HH, OO0JIE3HHM C HACIEACTBEHHOW MPEeApacHOIOKEHHOCTHIO,
XpoMocoMHBIe 0one3Hu. ComaTudeckne U TeHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuHIMIBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. Meauko-reHeTHUeCKOe KOHCYIbTUPOBAHME. 3HAYCHHE METUIIMHCKOM T'€HETUKH B
MIpeIOTBPAILIEHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHHI YeIoBeKa.

JdemMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel u cxembl: «MOHOTHOPUHOE CKPEUIUBAHUE U €Tr0 IIUTOTeHEeTHYecKas: OCHOBay,
«3aKOH pacHIeIUICHHs] M €ro UWUTOT€HETHYeCKass OCHOBa», «3aKOH YHUCTOTBl TaMeT»,
«durubpunnoe ckpemmuBanue», «lluTonoruueckrne OCHOBBI JAUTHOPUIAHOTO CKPEUIUBAHUSY,
«Meno3s», «B3aumMoaencTBUE alsIeNbHbIX T'€HOBY, «l'€HeTnueckue KapThl paCTEHUM, KUBOTHBIX
U 4YenoBeKa», «l'eHeTnka moisia», «3aKOHOMEPHOCTH HAclIeIOBAaHUsA, CUEIJIEHHOTO C TOJIOMY,
«KapuoTunsl duenoBeka M IKUBOTHBIX», «Bumgel wusMenunBoctu», «MoaudukannonHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «'eHeTHKa Tpymn KpoBuW», «MyTalMoOHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaenU-amIuiMKanuu «MoHOTHOpHIHOE CKpemmBaHue», «HemomHoe
JOMHHUPOBaHHEY», «JlurubpumHoe ckpemuBaHue», «llepekpecT XpoMocom», MHUKPOCKOI H
MuKkpomnpenapar «Jpo3oduia» (Hopma, myrauu (GOpMbI KPBLILEB U OKPACKH Teja), Tepoapuit
«I'Opox MOCEBHOW.

JlabopaTopHble M IpaKTHYeCKUE PadoThI:

JlaboparopHas pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO M TUTHOPHIHOTO
CKPCIIMBAHUS Y IPO30(IIIBI HA TOTOBBIX MHUKPOIIPEIIapaTax.

Jlaboparopuas padota Ne 6. «M3ydeHne MoaupUKAIIMOHHON M3MEHUYUBOCTH, TTOCTPOCHHE
BAPUALIMOHHOTO PAAa U BapUALMOHHOW KPUBOW.

JlaboparopHas pabora Ne 7. «AHamu3 wMyrauuid y JApo30@uibl Ha TOTOBBIX
MHKpOIIpenaparax.

[TpakTuaeckas padorta Ne 2. «CocTaBiieHUE W aHAIHA3 POJIOCIIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MpoIecc. 3apokJIeHUe CeIeKIUu 1 aoMectukamnus. Yuenne H. U.
BaBunoBa o 1eHTpax NPOUCXOXKIEHUS U MHOTO0Opa3usi KyJAbTYPHBIX pacTeHuiu. LleHTps
MPOUCXOKACHUS JOMAITHUX )XUBOTHBIX. COpPT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMH. MacCoBbI U WHIWBHUAYAIbHBIM OTOOPHI B CEJIEKIIUU
pacteHuid U KUBOTHBIX. OTleHKa dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAHUE — WHOPUIMHT.
Uucras nwausa. CkpemuBaHWE YHCTHIX JMHUWA. [eTepo3wc, wiM THOpUIHAs  CHJA.
HepoactBennoe ckpemmBanue — ayropuauar. Otnman€éHHas ruOpuan3arus U e€ YCIeXH.
HckycCcTBEHHBI MyTareHe3 W MOJYy4YeHUE MOJMIUIONIOB. J[OCTHXKEHUS CEJIEKIMU pPACTEHUH,
KUBOTHBIX U MUKPOOPTAHHU3MOB.

buoTtexHonorus kak oTpacib NPOU3BOJCTBA. ['€HHAas HWHXKEHEpUsA. ITalbl CO3AAHUSA
pekomOunantHor JIHK wm Ttpancrennbix opranm3moB. Knerounas wmkeHepus. Kietodnbie
KYJIbTypbl. MUKpPOKIOHAIBHOE pa3MHOXeHUE pacTeHnil. KiloHnpoBaHue BBICOKOIPOAYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpoodsembl. MO —
reHeTUYeCKU MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmuipel u cxembl: kapta «LIeHTpHI NPOUCXOXKIEHHS W MHOTOOOpa3usl KYyJIbTYPHBIX
pactenuii», «Ilopoasl 1oManIHUX KUBOTHBIX», «COpTa KylIbTYpHBIX pacTeHHil», «OTaanéHHas
rubpunmzamus», «Pabotel akagemumka M. @. HanoBay, «llomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounole KyapTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MYJISDKH IJI0JJIOB U KOPHEIUIONOB JUKHUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repOapuii «CenbcKoX03HCTBEHHBIE PACTEHUSD.

JlaGopaTopHble H IPaKTUYeCKUue padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHUS CEJeKIMU PACTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (DepMy, COPTOHCHBITATENBHBIM y4acTOK, B TEIIMYHOE
XO035IICTBO, Ta0OPAaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIMOHHAS] OMOJIOT U,

[Ipeanochlnku BO3HMKHOBEHHUS HBOJIIOIMOHHOW TEOPHUH. OBOJIOLMOHHAA TEOpUs U €€
MecTo B Ononoruu. BiusHue 3BOMOIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUH U IPYTHX HAYK.

CBuzerenbcTBa HBOIIONMU. [lajleoHTOJIOTMYECKHE: TOCIEIOBATENLHOCTh  ITOSBIICHHS
BUJIOB B TTAJICOHTOJIOTMYECKOM JIETOMHCH, TepexoaHbie hopMbl. buoreorpadudeckue: cXoaCTBO
1 paznmuune dayH U GIop MAaTEPUKOB H OCTPOBOB.

DOMOpPHOTIOTUYECKHE: CXOJCTBA M Pa3Nu4usi IMOPHOHOB pPa3HBIX BHUJOB TMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUUHBIE, aHAJIOTUYHbIE, PYAUMEHTApHbIE OpPraHbl,



aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACIEICTBEHHOCTH H
OCHOBHBIX METa0OJMUECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpeanocbulki BO3HUKHOBEHHMS JapBUHH3MA.
JIBIDKyIIME CHJIBl  3BOJIIOLMK BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IPH
OTPaHMYEHHOCTH PECYpPCOB, HEONpENeNEHHAass H3MEHUYMBOCTh, OOpbOa 3a CyIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposomtorus. [lonynsnus kak equHUIA BUJa U ABOJIIOLUY.

JBuxymue cuiibl ((akTopbl) 3BOJIOLUU BHUJOB B Ipupoje. MyTalMoHHBIN IpolLecc U
KOMOWHATHBHAs W3MEHYMBOCTH. [lOMyNsAMOHHBIE BOJHBI M Apeiid reHoB. M3omauus wu
MUTPALIKSL.

EctectBennslii oTO0p — HampaBisioumii ¢gaxtop sBojound. DPOpMBI €CTECTBEHHOIO
oTbopa.

[IprcnocobaeHHOCTh OPraHu3MOB Kak pe3ysbTaT 3Botonuu. [Iprumepsl npucnocoodaeHmit
y opranu3MoB. ApomMop(o3bl U UN0ATATITAIIHH.

Bun u BumooOpazoBanue. Kputepunm Buma. OcHoBHble (GOpPMBI BHJI000pa30BaHUS:
reorpaduyeckoe, 3K0JI0rHUECKOe.

MakponsBomtonus. Popmbl BOTIONWU: (PrIeTUYECKast, NUBEPreHTHAas, KOHBEPTeHTHAas,
napajuiensHas. HeoOpaTuMocTh 3BOJIOLNY.

[IpoucxoxxaeHue  OT  HECHECIHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienanu3amnus. AJanTUBHAS paaraius.
JdemoHncTpaumnu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkxens, @. Mroiep, A. H. CeBepiios.

Tabmuubplt u cxeMbl: «Pa3BuTHEe OpraHM4ecKoro Mupa Ha 3emie», «3apOoJbIln
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «DopmMbl OOppOBI 3a  CYIIECTBOBAHHUEY,
«EctectBeHHBI  0TOOP», «MHOTrOOOpasue coOpToB pacTeHui», «MHoroo0Opa3ue IMopos
YKUBOTHBIX», «ITomymnsium», «MyTannoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mmmoanmanrtanun», «OO0mas mereHeparus», «JIBKymue cuibsl 3Bojonumn», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopbba 3a cymiectBoBanue», «lIpucrnocoOneHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bi1000pa3oBaHue», « IKOJIOTUIECKOE BUIO00OpA30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKpPAcKu, HabOP IJI0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAsE Moieb «CTpOEHHE TOJIOBHOTO MO3Ta O3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJuleKIus «@DOpPMBI COXPAHHOCTH HCKOIAE€MbIX
KUBOTHBIX U pacTeHui», Mojenb anmnkanus «llepekpéct xpoMocom», Bia)xHbIE Ipenaparhbl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «/pozodunay (HOpMa,
MyTanuu GopMbl KPbLIIHEB M OKPACKU TENa).

JlaGopaTopHble H IPaKTHYeCKUe padoThbi:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHI0B IO MOP(HOIOTUUECKOMY KPUTEPHUIO.

Jlaboparopnas pabota Ne 2. «OmnucaHue NPUCIIOCOOTCHHOCTH OpraHusmMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUe U Pa3BUTHE KHU3HU Ha 3em.ie.

JloHay4yHble TIPEACTABICHUS O 3apOXKICHUU KW3HHU. HayuHble rumnoTe3bl BO3SHUKHOBEHMS
KU3HU Ha 3emJie: aOMoreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOUOTEHHBIM CHHTE3
OpPraHMYECKHUX BEIIECTB W3 HEOPraHWYECKUX. OKCHEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHYECKOH 3BoMIONMU. HauanpHble sTanbl Ouonornyeckoil sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BO3SHHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKU U UX
sBotoLUs. DOPMUPOBAHNE OCHOBHBIX IPYII AKUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emie mno odpaMm u nepuogam. Karapxeil. Apxelickag U
npoTepo3oickas 3pel. [lameo3olickas spa u €€ mnepuoAbl: KEeMOpPUUCKHUH, OPAOBUKCKHIMA,
CUJIIyPUHCKHM, IEBOHCKUI, KAMEHHOYT OJIbHBIM, IIEPMCKUIA.

Me3o30iicKas opa U €€ IepUOIbl: TPUACOBBIN, IOPCKUN, MEJIOBOM.

Kaiino3oiickas 3pa 1 €€ nepuo/ipl: NajaeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KiMMaTa U TE0JIOTMYECKUX IpolieccoB. OCHOBHbBIE 3Tallbl 3BOJIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHuil W >KMBOTHHIX. llosiBieHue,
pacuBeT ¥ BHIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4eCcKOro Mupa Kak OTpa)K€HHE 3BOJIIOLMU. OCHOBHbBIE CUCTEMATUYECKUE
IPYIIbI OPraHU3MOB.

OBoJoLMs  4yeloBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuTue mpeinctaBieHMM o
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: antponorene3a. CxoAcTBa U pa3InyMsl 4eJIoBeKa
1 )KMBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE UeIOBEeKa.

JBuxymue cuibl (pakTopel) aHTpomoreHesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJIEHNUE OPYAUN TPy/Aa, MBIIUIEHUE,
pedb.

OcCHOBHBIE CTaJUU M BETBHM HBOJIIOIIMM YEJIOBEKAa: aBCTPAJONUTEKH, YeloBEeK yMeblii,
UYenosek mnpsmoxoasdmuii, YemoBek HeaHaepTaibckui, YenoBek pasyMmHbld. Haxonku
HCKOIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPY/IHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachl: eBpOINeonaHas (eBpa3uiickas), HETrpo-
aBcTpajionHas  (dPKBaTopualbHas), MOHIOJOUIHas  (a3MaTcKo-aMepukaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH MPEJICTAaBUTENEH YEJIOBEYECKMX pac K YCJIOBHSM CYyHIECTBOBaHHS.
EnunctBo yenoBeueckux pac. Kputuka pacusma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JapBuH.

Tabmuubl u cxemsl: «Bo3nukHoBeHne CONHEUYHON cHUCTEMBbI», «Pa3BuUTHE OpraHnYecKoro
Mupay», «PactutenpHas kineTka», «KuBoTHas knerkay, «lIpokapuornueckas KieTKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHU4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHUX YE€PT CTPOECHUS
4elloBeKa U 4YeJOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTMYECKUX HAXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKa», «JlpeBHenmue moau», «/peBHue mrogn», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pachi».

Ob6opynoBanue: wmymspku  «l[Ipoucxoxaenue uenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CIEHKUA WIH U300pakeHHUs] KaMEHHBIX OpYAHid
MEepBOOBITHOTO YeJIOBeKa (KaMHU-YOMIEphl, pyouia, ckpebiia), reoXpoHoJIoTHIecKas TabauIa,
KOJUIeKUIUs «POpMbI COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTEHUI».

JlaGopaTopHble H IPaKTUYeCKUue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHHne MCKOMAEMbIX OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIHSIX.

DKCKypcusi « IBONIONUS OPraHUYeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. OpranusMbl 4 OKpYy:KaKIIas cpeaa.

OKojiorusi Kak Hayka. 3aJadyd M pas3fenasl IKOJOTMH. MeToapl 3KOJOrM4eCKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO UEJIOBEKA.

Cpensl  oOMTaHHS ~ OpPraHU3MOB:  BOJHAs,  Ha3eMHO-BO3JYyILIHas,  IOYBEHHas,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccudukanus skoiorndeckux (GaxTopoB: aOHOTHYECKHUE,
OMOTHUECKHE U aHTpoIoreHHbIe. [leiicTBUE 3KOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue (akTOpHL:  CBET, TEMIIEpaTypa, BIAKHOCTb.  (DOTONEPHOAU3M.
[TpucnocobaeHns opranu3MoB K JecTBUIO a0noTHYecKuX (pakTopoB. buosornueckue puTmsl.



buotndeckne  ¢akrtopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYpPEHIIHS,
XUITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomnepanus, MyTyaln3M, KOMMEHCATIN3M
(KBapTUPAHCTBO, HaxJEOHUYECTBO). AMEHCANIM3M, HEUTpadu3M. 3HAUeHHE OMOTHYECKHX
B3aMMO/ICHCTBHIA JUIs CYIIECTBOBAHUS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU MNomynsauuu. OCHOBHBIE II0Ka3aTead MOMYJSALUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JlMHaMuka
YHUCJIEHHOCTH MOMYJISIIMY U €€ PeryIsiusl.

JdemoHcTpaumnu:

[optpetsl: A. I'ym6oapaT, K. @. Pynbe, O. ['ekkens.

Tabmuuer u cxembl: kapta «[Ipuponasie 30HbI 3eMin», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynauumn», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH MOMYJISILIUU
uHpy3opun-Tydenbkn», «llumessie nenm».

JlabopaTopHble M IpaKTHYeCKUE PadoThI:

Jlaboparopuas padota Ne 3. «Mopdosiorndeckre 0COOCHHOCTH PACTCHHM U3 Pa3HBIX MECT
oOUTaHUDY.

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacUYET MIOTHOCTH MOMYJISALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CooOmectBo  opraHusmMoB  —  OuoneHo3.  CTpykTypbl — OHOLiIeHO3a:  BHJOBas,
MIPOCTPaHCTBEHHAs, Tpoduyeckas (muiieBas). Buabi-nomunanTsl. CB31 B OHOLIEHO3E.

Dkojnorudeckre cucreMbl (dkocucreMsbl). [lonsTe 00 sKocucTeMe M OHUOTEOIEHO3eE.
OyYHKIMOHANbHBIE KOMIIOHEHTBl HJKOCHUCTEMBI: TPOJAYLEHTbI, KOHCYMEHTbI, pEeAYLEHTHI.
KpyroBopoT BelecTB M IMOTOK SHEPruu B BSKocucTeMe. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u ceru. OCHOBHBIE TOKa3aTelud »HKOCHCTEMBI: Ouomacca,
MPOIYKIHS. DKOJOTUYECKUE MHPaMUIbl: MPOAYKLUWH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOpEryIsLus, pa3purue. CyKieccus.

[IpupoaHbie 3KOCHUCTEMBI. JKOCHUCTEMBI O3EpP W pPEK. DKOCUCTEMA XBOWHOIO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOO3KOCcHCTEMBL. buosornueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpodKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTop ycToiunBocTH skocucTeM. CoxpaHeHHne OHMOJIOTHUYECKOTO
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepnanckoro o O6mocdepe. I'panuibl, coctaB U CTpyKTypa Omochepsl.
Kupoe BemiectBo u ero Qynkumu. OcobeHHOCTH Omochepsl Kak TriI00adbHON AKOCHCTEMBI.
JluHamuueckoe paBHOBecUe U 00paTHas CBA3b B Ouocdepe.

KpyroBopoTsl BemecTB U OHOT€OXMMHYECKHE LMKIBI AJIEMEHTOB (Yriepoja, as3ora).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOTreHHbIe H3MeHeHus B buocdepe. ['modanbHbIe
9KOJIOTHYECKUE MTPOOIIEMBI.

CocymiecTBoBaHue IpUpoIbl U YenoBeuecTBa. CoxpaHeHre OMOpa3zHOoOOpa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamM M UX
ucnoJib3oBanue. J{oCTimkeHus: OMOJIOTUU U OXpaHa MPUPO/IBL.

JdeMoHncTpanum:

IToptpersl: A. [Ix. Tencinn, B. H. Cykaués, B. U. Bepranckuii.

Tabmuuer u cxemsl: «Ilumebie nenu», «buoreHos: cocraB u cTpykrypa», «IlpupoaHsie
coobmiectBa», «llenn mnuTaHuA», «Kojoruuyeckas nupamunay, «buochepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMA XBOMHOro Jeca», «buoueHo3
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrEHHBIE BO3JACHCTBUS Ha IPHUPOLYY,
«BaxxHelilue MCTOYHHWKHU 3arps3HEHHs] BO3/AyXa W TPYHTOBBIX BOj», «[louBa — BaxkHeifmias
cocrasistonas ouocheps», «PakTopsl Aerpagannu No4s», «IlapHukoBsli d3pdexT», «DakTopbl
PallmoaKTUBHOTO 3arpsi3sHeHus: Onocdeprl», «O0mmas cTpykrypa 6uocdepsl», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBIN 3kpaH Ouocdepsr», «KpyroBopoT yriepona B Ouocheper,
«KpyroBopot a3zota B IpUpoae».

ObopynoBanue:  MOJENb-aNIIMKALUS «Tunuunsle OUOLIEHO3bI», repoapuii
«PacturenbHble  coolOmecTBa», koiweknuu — «buomenos», «BpemuTenun — BakHEHIIUX
CEeNIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcCTeHUH U  IKUBOTHBIX,
IIPUHAUIeKAIME K PAa3HBIM JKOJIOTHYECKUM IpynaM oqHoro Buaa, Kpacnas kaura Poccuiickoin
®denepannu, U300paxeHUs] OXPaHIEMbIX BUJIOB PAaCTEHUI U )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'U HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBnuBalTcs TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS
00y4aroImuMuCs MPOrpaMM CpeaHero o0mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MNpECAMCTHBIM.

JIMUHOCTHBIE PE3YJIbTATDBI

B cTpykType JIHMYHOCTHBIX pE3yJAbTaTOB OCBOCHHS Npeamera «bHOJIOrHs BbIIEIECHbI
CIICIYIOIAE COCTABJIIONIME: OCO3HAHHWE OOYYAIOIIMMHCS  POCCHHCKOW  TPaXKIaHCKOU
UJCHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaAMOCTOSITCIILHOCTH M CaMOOIIPEJICIICHHIO,
HaJIMYUEC MOTHUBAIIUU K O6yquI/IIO 6I/IOJ'IOFI/H/I, ueneHar{paBneHﬁoe paSBI/ITI/Ie BHYTpeHHI/IX
YOKICHUI JTMYHOCTH HA OCHOBE KITIOUCBBIX IIEHHOCTCH M UCTOPUYCCKHUX TPAIUIUN pPa3BHTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIMXCS PYKOBOICTBOBATHCS B
CBOCH  JICATCNILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTMYECKOTO 00pa30oBaHUs, HAJUYHE DKOJOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IICJIA U CTPOMTD KU3HECHHBIC TIJIAHBI.

JIMIHOCTHBIC Pe3yJabTaThl OCBOCHHS mpeaMeTa «BHOJOTHsS» HOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHMTATEIBHOW JCSITEILHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHHCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPHYECKUMHU M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B
oOIIecTBe NpaBWJIAMU W HOPMaMHU IOBEACHHS M CIOCOOCTBYIOT IIpoIieccaM CaMOITO3HAHHS,
CaMOBOCITUTAHUS W CaMOPA3BUTHS, PA3BUTHS BHYTPCHHEH MO3WIMH JIMYHOCTH, MATPHOTHU3MA,
YBOKCHHSI K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TpyJda W CTapIIeMy IHOKOJCHHIO, B3aHMHOTO
YBOXKCHHs, OCPE)KHOr0O  OTHOIICHHS K  KyJbTypHOMY  HACIICIUI0 W TPAJUIUAM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoii @enepariiu, NpUpoe U OKPYKAIOIICH cpele.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS YU4EOHOTO mpeamera «bHonorus» MOJKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHUCHTAIlMi, TIO3UTUBHBIX BHYTPEHHUX
yOSXKIICHH, COOTBETCTBYIOLIUX TPAIUIIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
paciIupeHre KU3HCHHOTO OIbITa M OIBITA JCSITEILHOCTH B IMPOLIECCE PEATU3aIMUd OCHOBHBIX
HaIPaBJICHUH BOCIIMTATEIBHOM JI€ATEIbHOCTH, B TOM YKCIIC B YaCTH:

1) rpaKIaHCKOro BOCUTAHUS:

chOpPMUPOBAHHOCTh  T'PAXKIAHCKOM TMO3UIMU  OOYYalOIIerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHIICKOTO 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH, yBayKeHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU AESITENFHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnn y4eOHbIX U TIO3HABATENbHBIX 3314, BHITIOJTHEHUH OMOJIOTHYECKIX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTMPENENATh COOCTBEHHYIO TMO3HMIMIO TI0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOMW KU3HU U OOBICHATH €€



YMEHHME  y4YUThIBaTb B  CBOUX JCHUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBHS JIIO/ICH C pa3HbIMH YOKACHUSMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COIIMAJIBLHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATENbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOWIEHUS K MHEHUIO
ONIOHEHTOB NPU 00CYX/IEHNU CIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAECPHKAHMUS;

FOTOBHOCTb K T'YMaHUTApHOH U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HAapoJy, 4yBCTBAa OTBETCTBEHHOCTH Imepel PoamHONM, ropoctu 3a CBOM Kpail, CBOXO
Ponuny, cBOM S3bIK U KYJIBTYpPY, IPOILIOE U HACTOSALIEE MHOIOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HAClIEAUI0 U NaMATHUKAM IPUPOJBI,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHMCKMX YYEHBIX B CTAaHOBJIEHHE U pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTb K CIIY’KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEMN POCCUICKOTO HapoJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOJUTENSIM, CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHSA LIEHHOCTEH CEMEWHOH JKU3HH B COOTBETCTBUU C TPATUIUSMHU HApOJOB
Poccnu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIOYas ACTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOIICHU;

MMOHMMAaHKE SMOLIMOHAIIBHOTO BO3AEUCTBUS KUBOU MPUPO/IbI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPYECKOM TUUHOCTH;

5) ¢u3nyeckoro BocHUTaHHS, (OPMHUPOBAHUS  KYJbTYPbl 3[0POBbSI M
AMOLMOHAJIBHOTO (JIaroONnoJIy4usi:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 06e30macHoro oopasa *KHU3HU (3A0POBOE MHUTAHUE,
coOroieHre TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITUHA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHHE IIEHHOCTH TMpPaBWJ WHAUBUAYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YIPOKAIOIIHUX 30POBBIO U KU3ZHU JIO/ICH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX NPUBBIYEK (YHOTPEONEHUS AIKOTOJIA,
HapKOTUKOB, KYpEHHS);

6) TPy10BOr0 BOCIIUTAHMSI:

TOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCcTBa, TPyA0I00ue;

TOTOBHOCTb K aKTUBHOU JESTEIBHOCTH TEXHOJIOTHYECKON M COLIMAIBHON HAITPaBJIEHHOCTH,
CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBaTb U CAMOCTOSTENBHO  BBIMOJIHATH — TaKylO
NESITEIBHOCTB;

UHTEpEeC K pa3M4HbIM cdepaM MpodecCHOHANBHON NeATeNTbHOCTH, YMEHHUE COBEpIIATh
0CO3HAHHBII BBIOOP Oy y1iei mpodeccun U pearn3oBbIBaTh COOCTBEHHbIE )KU3HEHHBIE JIaHBbI;



TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHMIO M CaMOOOpa30BaHUIO HA MPOTSDKEHUH BCEi
KU3HH;

7) 3K0JI0rH4eCKOro BOCIIMTAHHUS:

HKOJIOTUYECKHU IIeTIecO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHHS;

MOBBIIICHUE YPOBHS IKOJIOTHYECKON KYJIbTYphI: MPUOOPETEHUE OIbITA INIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IIOCJIEACTBUM I OKPYKAIOILEN CpeJIbl;

OCO3HAHHUE IJI00aJIbHOI0 XapaKkTepa dKOJIOrHYECKUX Ipo0JieM U IMyTeH UX pelleHus;

CIOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble TIPU W3YUYECHUH OMOJIOTHH 3HAHUS U YMEHHS
IIpU pElIeHHH NpoOJieM, CBS3aHHBIX C PallMOHAIBHBIM IPUPOJIONOIL30BAaHUEM (COOIIOACHUE
IIpaBWJI NOBEJAEHUS B IPUPOJIE, HAIIPABICHHBIX HA COXPAHEHHE DPABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOchepsl);

aKTUBHOE HENpUSTHE AEHUCTBUN, MPUHOCAIIMX BpEl OKpY)Karolled NpUpOJIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEIIPUHIMAEMBbIX
JNENUCTBUN U NPENOTBPAILATE UX;

HaJIM4ue Pa3BUTOIO SKOJIOIMUECKOTO MBILIUICHUS, AKOJIOTUYECKON KYIbTYpbI, OIbITA
JESITEeIbHOCTH ~ DKOJIOTUYECKOW  HalpaBJI€HHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MMO3HABATEIHPHOW, KOMMYHHKATHBHOM W COLMAIBLHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOUN AEATETbHOCTH SKOJIOTUYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKM M OOILECTBEHHOM MpaKTUKU, OCHOBAHHOTO Ha JUAJIOre KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M YUTATENILCKOM KYJIBTYpPhI KaK CpeACTBa B3aUMOICHCTBUS
MEXAY JIIOIbMU U IO3HAHUS MUPA;

MMOHMMaHHE crenuUKH OWOJOTHH KaK HAayKd, OCO3HaHMs €€ poiau B (POPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUHU LEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIeM
MHpEe KaK O €IMHCTBE TMPUPOJbI, uYeloBeKa M oOmiecTBa, B TMO3HAHUM MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoOieM COXpaHEeHUs! TPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHH Ui COBPEMEHHOW IHUBIIIM3AIMU: OOeCIeueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHSI YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 II00abHBIX
9KOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
UCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKUX 3HAHUN B IIEJISX MOBBIIMICHUs 00IIen
KYJIbTYPbI, €CTECTBEHHO-HAyYHOW TPAMOTHOCTHM, KaK COCTaBHOW dYacTh (HYHKIIMOHATHHOM
rpaMOTHOCTH oOy4arouxcs, GopMUpyeMoil IpU U3y4eHUU OHOJIOTUH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJydaeMble 3HAHUS s aHalu3a W OOBSCHEHUS SBJICHUU
OKPY)KAIOIIEr0 MHUpa U MPOUCXOJAIIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHbBIC
3aKJIIOUEHUSI HAa OCHOBE HAyYHBIX (DAKTOB M HUMEIOMIMXCS MJAHHBIX C IEeNbI0 IOJTy4eHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJh30BaTh OHMOJOTHMYECKUE 3HAHHS S pPelIeHus
po0JieM B peallbHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh OCYILECTBIISTh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AeSITENbHOCTh HHINBUIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHWH MO OWOJIOTUM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE PE3YNbTaThl OCBOCHHUS yueOHOro mpenmera «buosorus» BKIHOYAIOT:
3HaYUMBbIC [UISI  (POPMHUpPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEXIUCIUILTUHAPHBIC
(MexnpenMeTHbIe) OOIIeHAayYHbIE TOHATHUS, OTPAKAIOUIUE [IEJTIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crienn(UKy METOI0B TI03HAHUS, UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIICCTBO, DHEPIHSI,
SIBJICHUE, TPOIIECC, CHUCTEMa, HAy4HbIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHs, UCCIIeIOBaHME, HAOJIOJCHUE, U3MEPEHHE, SKCIIEPUMEHT WM JIPYruX), YHHUBEpPCaJIbHBIC
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dbopmupoBanre (YHKIMOHATBHONW T'PAMOTHOCTH W COIMAIBHOW KOMIICTCHIIMHA OOYYarOIIUXCS,
CIIOCOOHOCTH o0ydJaronmxcs HCIO0JIb30BaTh OCBOCHHEIEC MEXTUCIUTITHHAPHBIC,
MHPOBO33PEHUECKHE 3HAHMUS M YHUBEpCaJbHbIE y4eOHBIE NEWUCTBUS B IO3HABATEIBHOU U
COLIMAIBHON ITPAKTHKE.

MeranpeaMeTHbIE PE3YNIBTaThl OCBOCHHS MPOTPaMMBI CpPEAHEro OOIIero oO0pa3oBaHUS
JOJDKHBI OTpaXKaTh:

OBJajieHHe YHHBEPCAJbHBIMU Y4eOHBIMU MO3HABATEILHBIMHY J1€CTBUSIMU:

1) 6a3oBbIe JJOrMYeCKHe e CTBUSA:

CaMOCTOSITENIFHO (OPMYTHPOBATh M aKTyaJIHM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONb30BaTh TIPU OCBOCHHWHM 3HAHWM NPUEMBI JIOTMUECKOTO MBINIJIEHUS (aHamu3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(UKAIMU, OOOOIIEeHUs), PACKPHIBATH CMBICT OHOJOTHYECKUX
MOHATHH (BBIICISTH HX XapaKTepHbIC TPU3HAKY, YCTAaHABIMBATH CBSI3U C IPYTHUMH MTOHATHIMH);

OTIPENeNATh IENN NeATeTbHOCTH, 3a/aBas TapamMeTpbl W KPUTEPUH WX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHLHOCTH C TIOCTABJICHHBIMU LIETISIMU,

WCIIOJIb30BaTh OWOJIOTMYECKUE TOHATHS IS OOBsICHEHUS (DAKTOB W SIBJICHUH KUBOU
TIPUPO/IBI;

CTPOHUTH JIOTHYECKHE pACCYKACHHS (MHAYKTHBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMaTPUBACMBIX SIBICHHUSX, (DOpMYyIUpOBaATH
BBIBOJIBI M 3aKJIIOUECHUS;

MIPUMEHSATh CXEMHO-MOJICIIbHBIE CPEJICTBA JUIS MPEJACTABICHUS CYIIECTBEHHBIX CBS3CH M
OTHOIIICHUH B W3Yy4aeMbIX OHMOJIOTHYECKHUX OOBEKTaX, a TAKXKE MPOTHUBOPEUMU Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBbI C y4ETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JIESITEIIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEIISM,
OIICHUBATh PUCKH MOCIEACTBUN IEATEILHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBHUSX pPEalbHOTO, BHUPTYaIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS,

Pa3BUBATh KPEaTUBHOE MBIIIUICHHUE TTPU PEIICHUHN )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE el CTBHA:

BIIaJIETh HABBIKAMHU Y4€OHO-HUCCIEIOBATENBCKON U MPOEKTHOM JEsITeNbHOCTH, HaBBIKAMHU
paspeleHus npodieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOMCKY METOJOB
pelIeHUs MPAKTUYECKHX 33724, TPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHMUS,

WCIOJIb30BaTh Pa3NUYHbIE BUIBI JEATENIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHWS, €ro
WHTEPIpETAINH, MPEOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYalHMsX, B TOM YHCIE MPHU
CO3JaHUU YYEOHBIX U COIIMAIbHBIX TPOEKTOB;

(hopMHpOBaTh HAYYHBIA THUI MBIILICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHATHSIMH U METOJAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4l B OOpa30BATENbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYAIHIX;



BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM W aKTyaIM3UpPOBATH 3aJady, BBIIBUTATH
rUnoTe3y €€ pelleHus, HaXOIUThb AapryMEHTbl JJIsl JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJ€E pEIIECHUS 3a7aud pe3ysbTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYILIECTBJIATh LEJICHANIPaBICHHbII TOUCK IE€peHOca CPEICTB M CHOCOO0B JEMCTBUS B
podecCHOHABHYIO CPEy;

YMETb TIEPEHOCUTh 3HAaHUS B  II03HABATEIbHYID M  MPAKTUYECKYI0  00JacTH
AKU3HEJESTEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEJIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, TpEJiaraTh OPUTHHAIBHBIE TOIXOABl W PEIICHUS, CTABUTH
poOeMbl U 3a/1a4H, JIOIYCKaoIUe albTepHATUBHbBIE PELICHUS.

3) pa6ora ¢ unpopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX WH(OpManuu (TEKCTe y4yeOHOTO mocoows,
Hay4YHO-TIONMYJISIPHOM JMTEpaType, OMOJIOTUYECKUX CIOBApsSX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VIHTepHeTe), aHaNM3UpPOBaTh HMH(OPMALMIO pPa3IUYHBIX BHAOB U (opM
MIpe/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTHBOPEUNBOCTH;

¢bopMynupoBaTh 3ampochl U MPUMEHSTh Pa3IWYHbIE METOJbI MPH TOHUCKE U OTOOpE
OrosIoTMuecKO MHPOPMAITHH, HEOOXOIUMOH JIJIs1 BHITIOTHEHHS YICOHBIX 3a]1a4;

MpUOOpETaTh OMBIT HCIOJIb30BaHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PAa3IMYHbBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJIbHYIO (GOpPMY MpEACTaBlIECHUS OHOJOTHYECKOU
nHpopMaiuu (CXembl, TpapuKu, JUarpaMMbl, TAOIUIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BAaTh HAYYHBINH $3BIK B KayeCTBE CpeACTBa IpH paboTe ¢ OHOJOTUYECKOM
uHpopmalren: NMPUMEHITh XUMUYECKUe, GU3NYeCKue W MaTeMaTHYeCKUe 3HaKd W CHMBOJIBI,
dbopmynbl, ab0OpeBUaTypy, HOMEHKIATYpy, HCIIOJb30BaTh M TMPEeOOpPa30BBIBAThH 3HAKOBO-
CUMBOJINYECKUE CPEJCTBA HATJISAHOCTH;

BJIQJIETh HaBBIKAMU pPAClO3HABaHWUA U 3alIUTHl  UHGOpManUU, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBiageHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMY /I€ICTBUAMM:

1) o6menue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BCeX cepax >KU3HH, aKTUBHO y4acTBOBATh B JMAJIOre
WIM TUCKYCCHUHU TIO CYHIECTBY OOCYyKJaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJECHHUS OTHOCUTEIIbHO BBINIOJHEHUS IMIpeajaraeMoil 3aJadd, YYWUThIBAaTh HHTEPECHl U
COTJIACOBAHHOCTD MO3UILUN APYTUX YUACTHUKOB TUAJIOTA WU IUCKYCCHH);

pacrmo3HaBaTh HeBepOallbHbIE CpEACTBAa OOIIEHHS, MOHUMAaTh 3HAYEHHUE COLUATIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYAIHi, YMETh CMATYaTh KOHMIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHHS M B3aUMOJICHCTBHS, MOHUMAaTh HAMEPEHUS
JPYTUX JIIOJIeH, TPOSBISATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMynTUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraThb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs JIeSITEIbHOCTD:

MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIAYAIbHOU pabOTHI TpU
peneHn 61oIoruyeckoi mpoOneMpl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS I'PYIIOBBIX
(dhopM B3aMMOJIEHCTBUS MPU pEeUICHUH YUeOHOU 3a1a4u;

BBIOMpPATh TEMATHUKy M METOJBI COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEN Ka)KJIOTO WIEHA KOJJIEKTHBA;



MPUHUMATh 1I€JIW COBMECTHOM JEeSATEIbHOCTH, OPraHU30BBIBAaTH W KOOPAUHHUPOBATH
JEUCTBUSA 10 €€ TOCTUIKEHMIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACHOPEACISITH PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KAXKJOTO YUYAaCTHHKA KOMaH[bl B OOIIMN pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLICHUBATh HACH C TMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYILECTBISATh IO3UTUBHOE CTPATETMYECKOE IIOBEJECHHWE B pPa3jIMYHBIX CUTYalMsIX,
MIPOSIBJISITH TBOPUYECTBO U BOOOpaX)KEHUE, ObITh MHUIIUATHBHBIM.

OBJjajieHHe YHHBEPCAJbHBIMU PeryJsiTUBHBIMM J1€ICTBUSIMHU:

1) camoopranu3amnms:

WCIIONb30BaTh OWOJIOTMYECKUE 3HAHUS I BBISIBICHUS MPOOJIEM U WX pEHIeHUS B
KU3HEHHBIX U YYEOHBIX CUTYAIIHSX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUI 11€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX U TMOCTYNKaX MO OTHOLICHUIO K JKMUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOINX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh MO3HABATEIbHYIO JIESTEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOpPMYyIUPOBATH COOCTBEHHBIE 3aJadyll B O0pa30BaTEIBHON JCATEIBHOCTH |
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMBbI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOUYTCHUH,

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM;

pactIupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIA,

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

crioco0cTBOBaTh (POPMHUPOBAHHIO U TIPOSIBJIICHHUIO IITUPOKOM SPYIUIIMN B PA3HBIX 00JACTAX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BIIaZIETh HABBIKAMU [MO3HABATEIbHON pediekcun KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA, UCIIOJIb30BaTh MPUEMBI pedIieKCUH
JUIS OLICHKU CUTYalllH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX [IPY aHAJIU3€ PE3YNIbTATOB JAEATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTHUX:

MIPUHUMATD ce0sl, MOHNUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX [IPU aHAJIU3€ PE3YNIbTATOB JEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATH MUD C MO3UIIMHU APYrOTO YEIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmetHsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npeamera «buonorusy HaydHble 3HaHHS, YMEHUS U
cnocoObl JeMCTBUH MO OCBOEHHIO, HMHTEPIpETAalMi M MpeoOpa3oBaHMIO 3HAHUM, BUJBI
JEATeNbHOCTH 10 IMOJyYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUN B Pa3IUUHBIX y4eOHBIX
CUTyallUsiX, a TaKXe B pEaJlbHbIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHBIX ¢ Ouojorueil. B
porpamMme npeaMeTHbIe Pe3yabTaThl MPEACTaBICHbI 110 T0/1aM 00y4eHUs..

IIpenmertHble pe3ynbTaThl OCBOeHHs yueOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:



c(OPMHUPOBAHHOCTh 3HAHHH O MECTe W pPOJIM OWOJIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAILHONW IPaMOTHOCTH YEJIOBEKa ISl PELICHNUs KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COACP)KaHUE OMOJIOTMUYECKHX TEPMHHOB M MOHSITUM: KU3Hb, KIETKA,
opranusM, Merabosu3M (0OMEH BEMIeCTB W NPEBpAIllEHHE JSHEPruu), TrOMeocTa3
(camoperynsiuusi), ypOBHEBasi OpraHM3alMsl JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEJIECHUE
(penpotyKiius), HacJIE€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHUE;

YMEHHME H3Jaratb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJbHas J0rMa MOJIEKyJIsspHOM Ouonorum), 3akonbl (I'. Mennens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 meHTpax MHOT00Opa3us U MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. W.
BasuiioBa), onpenensTh rpaHulibl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJETh METOJIaMU HAyYHOTO MO3HaHUS B OMOJIOTMU: HAONIO/EHUE W ONMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB M SBJICHMUM, OpraHu3alus M MpOBEJIEHUE OHOJOTHYECKOro
SKCIEPUMEHTA, BBIJBM)KEHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IMOJIyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPUI U 3aKOHOB, YMEHHUE JIeJIaTh BbIBOJIbl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIAEATh CYHIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHW3MOB, 0COOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MPEBPALEHUS] SHEPTUU B KJIETKE, (POTOCHHTE3a, MJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yMEHHE NPUMEHSTh MOJIy4YeHHbIE 3HAHUS JJI1 OObSICHEHUS OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUH, JJI MPUHATUS MPAKTUUYECKUX PELIEHUH B IOBCETHEBHOM JKMU3HHU C LIEIbI0 00ecrieueHus
0€30MaCHOCTH CBOETO 3/I0POBbS W 3JI0OPOBBS OKPY)KAIOWIMX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TIOBEJCHHS B OKpY)Kalollled NpPUPOTHON cpene, MOHMMAaHHE HEOOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUI COBPEMEHHON OMOJIOTMM M OMOTEXHOJIOTHUH IJis palOHAIbHOTO
MIPUPOIOIIOJIL30BAHUS;

YMEHHME pellaTh »3JIEMEHTapHble TEeHEeTHYECKHe 3aJadyl Ha MOHO- M JUTHOpHAHOE
CKpelllMBaHUE, CUEIIEHHOE HACJIEJ0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpEIIMBaHUS
JUIS TIpEe/ICKa3aHus HACJIeJOBaHUSI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpaTOpHbIE U NpaKTHUYecKue paboThl, cOONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00PaTOPHBIM 000PYIOBAHHUEM,

YMEHHME KPUTHUYECKU OILICHMBAThb W HHTEPIPETUPOBATH HHPOPMAINIO OUOJIOTUYECKOTO
COJIep’KaHus, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIe 3HAHMS U3 Pa3IMYHBIX HCTOYHUKOB (CpelacTBa
MaccoBOM MH(OPMAIMU, HAYYHO-TIOMYJSIPHbIE MaTEpUalbl), STHUYECKUE ACMEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IMCHBMEHHBIE U YCTHBIE COOOIIeHHs, 0000Ias
OMOJIOTMYECKYI0O HMH(POPMAIUMI0O M3 HECKOJbKUX MCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MTOHSATUWHBIN arrmapaT OMOJIOTHH.

[IpenMeTHbie pe3yiabTaThl OCBOEHHsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe W pOJIM OMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/le POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIMOHAIBHONW IPaMOTHOCTH YellOBEKa JUIsl pEIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp)KaHNe OMOJOrMUECKUX TEPMUHOB U MOHATHM: BUJ, OMYJISALUS,
reHO(OH[, JBOJIIOLUSA, JBIXYLIME CuiIbl ((aKTOphl) 5SBOMIOLMH, IPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHJ000pa30BaHHE, D3KOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, LIeMU MUTaH!s, SKOJIOTHUIYecKas MupaMuaa, buoreoneHos, buocdepa;



yMEHHE W3/aratb Ouosiorudeckue Teopuu (dBoirormoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHs IBOJIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u nyred spomouuu A. H. CeBepuoBa, ydeHus o
ouocdepe B. U. BepHanckoro), onpeaensTs rpaHUIlbl KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJAaMH HAy4YHOTO MO3HAHWS B OMOJIOTMH: HAOIIOJEHUE W ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB M SBJICHWUM, OpraHu3alus M [POBEJEHUE OHOJOTHYECKOro
SKCHEPUMEHTA, BBIJBM)KEHHE TUIOTE3bl, BBISBJICHUE 3aBUCUMOCTU MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PpE3y/lbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPUI U 3aKOHOB, YMEHHUE JIENIaTh BbIBO/IbI HA OCHOBAHUH NOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATH CYIIECTBEHHBIE MTPU3HAKH CTPOSHUS OMOJOTMYECKHX OOBEKTOB: BUIOB,
MOMYJSIUM, HPOAYLEHTOB, KOHCYMEHTOB, PpEIYLEHTOB, OHOr€OLIEHO30B U 3KOCUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACJIEACTBEHHONM  HW3MEHUMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS SKOJIOTMUYECKUX (PAKTOpOB Ha
OpraHMu3Mbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUM B IKOCHCTEMAaX, aHTPOIIOI€HHBIX U3MEHEHUN
B DKOCHCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BELIECTB M OHMOT€OXMMHUYECKHX IIHMKIOB B
ouocdepe;

YMEHHME MPUMEHAThH MOJyYE€HHbIE 3HAHUS JJs OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUH, JJIs1 IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM JKMU3HHU C LIEIbI0 O0ecrieueHus
0€30MaCHOCTH CBOETO 3/I0pOBbS W 3JI0OPOBBbS OKPY)KAIOWIUX JIOJIeH, COONIOEHUS HOPM
IrPaMOTHOTO TIOBEJEHHS B OKpY)Kalollled NpUPOTHON cpene, MOHMMaHHE HEOOXOIUMOCTH
HCI0JIb30BAHUS JOCTHKEHUI COBPEMEHHOM ouooruu JUIs paroHaIbHOIO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE pelniaTh 3JeMEHTapHble OMOJIOTMYECKHE 3aJjaud, COCTaBIIATh CXEMbI IEepeHoca
BEIIIECTB M SHEPTUH B SKOCUCTEMaX (IICTH MMUTAHMSA );

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U NpaKkTHUyecKkue padoThl, coOMIOAaTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHUYECKU OILICHMBAThb W HHTEPHPETUPOBATH HHPOPMAINIO0 OHOJIOTHUYECKOTO
COJIep’KaHus, BKIIIOYAIOUIYIO IICEBAOHAy4YHbIe 3HAHHS W3 Pa3IMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJI00aTbHBIC
9KOJIOTHYECKHEe MPoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00o0as
OMOJIOTMYECKYI0 HMH(POpPMAIUI0O M3 HECKOJbKUX MCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MTOHSATUWHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/n P Konrpoabnsie | IIpakrnuyecku (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypchl
bu6mmoreka [IOK
! brosorns kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbI€e cCTEMBI M X OpraHU3aIIH 1 bubmmorexa TIOK
p 8 https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XUMHUYECKUH COCTaB U CTPOEHUE KIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [{OK
4 IKH3HENIEATENLHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHue 1 MHIMBUAYaJIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U N3MEHYNUBOCTE 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opraHu3MoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
8 Peseparioe Bpems ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P KoHnTpobHbI IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
e padoTbl padoThI
pecypchl
bubmmoreka [IOK
1 DBOJIOIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
Bo3HUKHOBEHHE 1 pa3BUTHE KU3HU Ha bubmorera [JOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
3emie
4
bu6mmoreka [JOK
3 Opraau3Mbl 1 OKpYKaroIas cpesa 5 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [JOK
4 Coo011ecTBa ¥ 9KOJOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [JOK
5 PesepBHoe Bpemst 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KonTpoabHbI IIpakTHyeckue | HM3Y4E€HH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThl padoTsbI |
pecypchl
bu6moteka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS KUBOU MPUPOBI.
[IpakTnueckast pabora Ne 1
2 «Mcnonp30BaHMe Pa3TMIHBIX 1 0.5 Bubamorexa [IOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUEHUU
Ouonoruueckux 0ObEKTOBY
3 buonoruueckue cucTemsl, TPOLIECCHI 1 bubmuorexa [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
XuMudecKkui cocTaB KiaeTku. Boga u bubnuorexa [JOK
4 1
MUHEpaIbHBIE COJIA https://m.edsoo0.ru/863e674e
bubmuorexa [JOK
5 benku. CoctaB u cTpoeHue 0einKoB 1 httos://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTUYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuorexa [IOK
KaTaJINTUYECKOW aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMHIIa3bl
WJIM KaTamas3bl)»
7 YraeBobl. Jlunmuasi 1 bubmuorexa [JOK




https://m.edso00.ru/863e6870

bu6mmoreka [IOK
8 HywientoBie kuerotsl. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u MeToabl N3y4eHUs bubnuoreka [IOK
kieTku. Knerounas reopust https://m.edso0.ru/863e6e88
10 Knerka kak nenoctHast »xuBast
cucremMa
Crtpoenue 2yKkapuoTHIECKOHN KIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIpEIIapaTax v ux
OTIMCAHUE
bu6mmoreka [{OK
12 OOMeH BelecTB Wik METab0IU3M https://m.edsoo.ru/8636766¢
bu6mmoreka [JOK
13 Potocures. Xemocuires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 Dneprerueckuii 0omen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTku. MuTto3. JlaboparopHas Eu6 110K
nonroTeKa
15 pabota Ne 3 «Habmonenne Muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 Bbuocunres O0enka. Peakiyst bubmuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsnus — 6uocunTes 6enKa bubnuorexa [IOK




https://m.edso0.ru/863e796¢e

18 Hexnerounsie GopmBbl )KU3HU — bubnuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHHUS OPTAHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuorexa [JOK
20 Meios https://m.edsoo.ru/863e7f4a
OO6pazoBaHuEe U Pa3BUTHE TTOJOBBIX
KJIeTOK. OIIOA0TBOPEHHE.
21 JlabopaTtopHnast padota Ne 4 05 bubmuorexa [JOK
«M3yueHne cTpOCHHUS TTOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIpEnapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
23 I'eneruka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTU Y U3MEHUYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJICTOBAHMS
24 MpHU3HAKOB. MOHOTMOPUIHOE bubmorera IJOK
P ’ pHA https://m.eds00.ru/863e8878
CKpEIIUBaHNE
UTHOpHUIHOE CKpEIIMBaHNE. 3aKOH
25 fesaBHI?:Hi[/[oro HaI::an: OBaHMA bubmorexa HOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CLeIUIeHHOE HaclleIOBaHue 0.5 bubmuoreka [JOK

npu3HakoB. JlabopaTopHas paboTa
Ne 5 «M3ydyenue pe3ynbTaToB
MOHOTHOPHUTHOTO U TUTHOPHIHOTO

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




CKpEUIMBaHUA y APO30(UIbI HA
rOTOBBIX MUKpOIIpenapaTax»

I'eneTuka nosa. HacnenoBanue bu6mmoreka [IOK
27 1
MPU3HAKOB, CUEIICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3menunBocth. HeHacnencrBeHHas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue bubnuorexa [JOK
28 . 1 0.5
MO (DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHNUE BApUALIMOHHOTO psijia 1
BapHallMOHHOW KPUBOW»
HacnencrBennas NI3MEHUYUBOCTb.
29 JlabopaTtopnast padota No 7. 1 05 bubmuorexa [JOK
«AHanmm3 MyTanui y 1po30(uiisl Ha ' https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOIIpENapaTax»»
bu6mmoreka [JOK
30 Tenierika Hesopeka ! https://m.edso0.ru/863e8d78
PesepBubiit ypok. O600611eHrE IO
31 teMme «HaciaencTBeHHOCTD U 1
U3MEHYMBOCTb OPraHU3MOBY
bubmuorexa [JOK
32 Cenekuus Kak Hayka H npouece L https://m.edso0.ru/863e9214
33 MeTo bl M JOCTUKEHUS CENEKITUN 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak oTpacib 1 bubnuorexa [IOK
IIPOU3BOJACTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME

11 KIACC




n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTHyeckue
padoThbI

Jara
U3ydeHHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypchbl




bu6mmoreka [JOK

1 .
IBOIIOUHA H METOAEL €€ H3YHCHHS https://m.edsoo.ru/863ea20e
" . bubnuorexa [JOK
CTOpHS Pa3BUTHS MTPEICTABICHIHI 00
2 https://m.eds00.ru/863e957
IBOJTFOITIHT 0
bubmmoreka [IOK
M
3 HKPOIBOTIOLIA https://m.edsoo.ru/863e9cle
[Momymsiust Kak 37eMeHTapHast
€IMHUIIA BUJIA ¥ DBOJTFOIIHH.
4 JIabopatopHnast padora Ne 1 0.5 bubmmorexa [OK
patopHasi p ) ' https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB T10
MOP(OJIOTHISCKOMY KPUTEPHIO)
5 JIBmKyImue cuisl (JIeMEHTapHbBIS bubnuorexa [JOK
(haKkTOpBI) IBOTIONIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 Ectectaennpiii oto0p 1 ero Gopmet https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BosIOLNN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 05 bubnuoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OPTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepay
Hamnpasnenus u mytu bubnuoreka [IOK
8
MAaKpO3BOIIOLIUU https://m.edsoo.ru/863e9cle
9 HeobpaTtumocts sBoOMIOIINN
10 Uctopus xu3Hu Ha 3emiie 1 METO/IbI
e€ U3y4eHus
11 I'unoTe3bl NpOUCXOKACHUS )KU3HU Ha bubnuorexa [IOK




3emiie

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

PazButue xxu3Hu Ha 3emMIie Mo Apam U

bubmmoreka [IOK

12
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaIlbl 3BOJTIOLUU
PacCTUTENBLHOTO U )KMUBOTHOTO MUPA.
[IpakTnueckas padora Ne 1 bubnuorexa [JOK
13 0.5
«M3yueHne HCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPaCTeHHIA U KUBOTHBIX B
KOJUIEKIIHSIX»
14 CoBpemMeHHas cucrteMa bubnnorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmorexa [IOK
15 DBOJIIO eJI0BeKa (aHTpOTOreHe3
BOJOLA HIC/I0BEKA (AHTPOOrCHE3) https://m.edsoo.ru/863eac2c
16 JBmxyimue cuibl (hakTophI) bubnuorexka [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa U SBOITIOIUU
YeloBeKa
18 YenoBeueckue pachl U MPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4YeJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
Cpenbl 0OUTaHUS U IKOJIOTUYECKUE bubnunoreka [JOK
21
(baxTopsl https://m.edsoo.ru/863eafec
22 AbuoTtnueckue GpakTopsl. 0.5 bubnuoreka [IOK

JIaGopatopHas padora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

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




pacTeHHid U3 pa3HBIX MECT OOUTAHUS.

JlaboparopHas pabota Ne 4.
«BnusiHre cBETa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICyCa»

bu6mmoreka [IOK
23 buoTtnyeckue pakTopsl https://m.edsoo.ru/863eb34
8
DKOJIOTUYECKHE XapaKTEPUCTUKH
24 nonymsiiuu. [Ipaktuueckas padota Ne 05
2 «IToacYéT TUIOTHOCTH TTOTTYIISIIHIA '
Pa3HBIX BUJOB PACTEHUI»
o5 CooOmiecTBa OpraHu3MOB — bubnnorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTHYECKHIE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MIOKA3aTENU SKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMHUIBI bubmorexa LHOK
_ PaMHBL. https://m.edsoo.ru/863eb5fa
CaotictBa 3xocucteM. Cykueccust
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCHCTEMbI
30 buocdepa — rnobanpHas 3KoCHCTEMA bubnunorexka [JOK
3emun https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmotera [JOK
31 P i https://m.edsoo.ru/863ebd1
ouochepsl 6
32 YenoseuecTBo B buochepe 3emiu
33 CocymiecTBoBaHUE TPUPOJIBI U bubnmnorexa [JOK

YCI0BCYCCTBA

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




PesepBHeiit ypok. O6001IEHHE TEMBI

34 «Co00111eCTBA U DKOJIOTMUECKHE 1
CHUCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME
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