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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHUOJOTMH TEOPETUUYECKYI0 OCHOBY [UJIsl OMpECNICHUs TMOAXOA0B K (HopMHpOBAHUIO
comepkaHusi  yuyeOHOoro mpeamera  «bwonorms»  coctaBunmu:  KoHIEenTyaubHble mojoxkeHus DPIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH IEJEH, COAEp)KaHUs, PE3yJlbTaTOB OOy4eHHA U TPEOOBAHUWN K YPOBHIO MOATOTOBKH BBITYCKHUKOB,
MOJIOKEHUsI 00 OOMMX IeNnsaX M MPHUHIUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOIIero
obOpazoBanusi B Poccmiickoit denmeparuu, a Takke IMOJOXKEHUS O creruduke OWONOTuu, €€ 3HAYCHWHM B TO3HAHUU >KUBOU
NpUPOALl M OOECIEYEHUU CYILIECTBOBAaHUSA YeJIOBeuecKoro oomectBa. COIMNIaCHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEICICHBI
OCHOBHbIE (DYHKIIMH ITPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu NaéT MpeAcTaBiICHUE O LeNsx, 00 oOmied crpateruu OOy4YeHHSs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcsi cpejcTBaMu ydyeOHoro mnpeamera «buosiorus», omnpenenser o00s3aTeNIbHOE MPEIMETHOE COJEp)KaHUE, €ro
CTPYKTYpY, paclpelesieHne Mo pasjesaM U TeMaM, peKOMEHAyeMYI0 MOCJIEeI0BaTEIbHOCTh U3yUeHUsl yueOHOro Marepuala C
y4€TOM MEXIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€H, JOTMKHM 00pa30oBaTEIbHOTO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

B nporpamMme mo OHMOJOTMM TakKe€ YUYUTHIBAIOTCA TPEeOOBAaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpEeAMETHBIM U
MpeIMETHBIM pe3yJibTaTaM 00ydeHHs: B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IO3HABATEIbHOW AESITEIbHOCTH/YUECOHBIX
JNEUCTBUN 00YyYaIOLIUXCs IO OCBOCHUIO COIEpKaHUsI OMOJIOTHYECKOr0 00pa3oBaHusl.

B mporpamme no 6uosoruu (10—11 xmaccel, 6a30BbIil ypOBEHb) peaM30BaH MPUHLUI MPEEMCTBEHHOCTH B HM3yYEHUU
Ouosnoruu, Onarojapst 4emMy B HEW NpPOCMaTpUBAETCS HANpPABICHHOCTh HA PA3BUTHE 3HAHUMU, CBSI3aHHBIX C (POpMUPOBaAHHEM
€CTECTBEHHO-HAYYHOT0 MHUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTALMNA JUYHOCTH, 3KOJOTHMUECKOTO MBIIUICHHUS, MPEACTABICHUA O
3I0pOBOM OOpa3e *KHU3HU U OEpe’KHbIM OTHOILIEHHWEM K OKpyKawoled npupoaHor cpene. [loatomy Hapsay c u3ydeHuem
0011eOMOIOTUYECKUX TEOPHiA, a TAK)KE 3HAHUN O CTPOSHUU KUBBIX CHUCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX
B HUX MPOIECCOB B MPOrpaMMe N0 OMOJIOTUHN YEICHO BHUMAHUE MCIIOIh30BAHUIO TTOJYYCHHBIX 3HAHUI B MTOBCEIHEBHOW JKU3HU
JUTSL  peleHus TPUKIAJHBIX 3aJad, B TOM 4YHCJe: MNPOQUIAKTUKU HACJIEICTBCHHBIX 3a00J€BaHUN YEJIOBEKA, MEIUKO-
TEeHETUYECKOTO KOHCYJIbTHPOBAHUS, OOOCHOBAHUS HKOJIOTHUYECKH IEIeCOO0PAa3HOTO TMOBEACHHUS B OKpPY)KArOIIeW MNPUPOAHOMN
cpeie, aHalv3a BIMSHUSA XO3SUCTBEHHON NESITENIBHOCTH YEJIOBEKA HA COCTOSIHUE MPHUPOJHBIX U HCKYCCTBEHHBIX DKOCHUCTEM.
VYcunenue BHUMaHUS K TPHUKIAJAHONW HANPABICHHOCTH Yy4deOHoOro mnpeameTra «buonorus» MNpoaMKTOBAaHO HEOOXOJAMMOCTHIO
oOecrieueHuss YCJIOBHM Jid peleHuss OAHOW M3 aKTyaJbHBIX 3aJad IIKOJbHOTO OHMOJIOTMYECKOro 0oOpa3oBaHUs, KOTOpas
npeanonaraer GoOpMHpPOBaHHE Y OOYYaIOIIMXCA CHOCOOHOCTH aJalTHPOBATHCS K M3MEHEHHMSIM JTUHAMUYHO Pa3BUBAIOLIETOCS



COBPEMEHHOT'O MUpa.

buonorust Ha ypoBHe cpeaHero oOiiero odpa3oBaHus 3aHUMaeT BakHoe MecTo. OHa oOecnednBaeT (POPMUPOBAHUE Y
oOydJarormmxcsi TMPEACTaBICHUN O HAyYHOM KapTHHE MHpaA, pacCIIUpsSeT W 0000IaeT 3HAHUS O >KWUBOW mpupomae, e€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OPraHU3aLMU Y 3BOJIFOLINH, CO3/1AET YCIOBUA JUISl: TIO3HAHMS 3aKOHOB KUBOUW IPUPOJIBI,
dbopmupoBanus (PYHKITMOHAIEHONH TPAaMOTHOCTH, HABBIKOB 30pOBOTO M 0Oe30macHOro obpasza KU3HH, HKOJIOTHYECKOTO
MBIIIEHUS, IECHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHue OMOJIOTUS UMEET TaKKe JUIsl PELICHUS] BOCIMUTATEIBHBIX M Pa3BUBAIOIIMX 3aJlad CPEIHEro OOIIEro
oOpa3zoBaHus, couManu3anuu oOyyarouuxcs. M3ydenue Ouosiormu oOecrieuynBaeT yclnoBus s (QOpMUPOBAHUS
MHTEJUICKTYaJIbHBIX, KOMMYHUKAITMOHHBIX U MH(OPMAIIMOHHBIX HABBIKOB, ICTETHUECKOU KYJbTYpPbl, CIOCOOCTBYET MHTErpallin
OMOJIOTUYECKUX 3HAHUW C TPEJICTABICHUAMM U3 JPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DM3UKU, XMUMUU U Teorpaduu.
Ha3BanHbIe 1010KEHUs O TpeIHa3HAYCHUN Y4eOHOro mpeaMera «bruosorusy coCTaBUIN OCHOBY JUIsl ONIPeIeNICHUs TI0JIX0/I0B K
0TOOpPY U CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, PEJICTABIIEHHOTO B IIPOrpamMMme Mo OHMOJIOTHH.

OT60p conepskanus yueOHOro npeameta «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIIEH C MO3UIMKN KyJIbTYpOCOOOPa3HOTO
MOJX0/1a, B COOTBETCTBUH C KOTOPHIM O0y4Yaronuecs JA0JKHbI OCBOMTH 3HAHUS U YMEHUS, 3HAUUMBbIE JJIs1 PopMHUpOBaHUS 00IIeH
KYyJbTYpbl, ONpPENEISAIOIINE aJ€KBAaTHOE NOBEACHUE YEJIOBEKa B OKPYJKAIOIIEW MPUPOJHON cpene, BOCTPEOOBAHHBIE B
MOBCEIHEBHON JKM3HU W TMPAKTUYECKOU aesTenbHOoCTH. (Ocoboe MecTo B ITOM CHUCTEME 3HAaHWM 3aHUMAIOT 3JIEMEHTHI
COJICp>KaHMsI, KOTOPhIE CIY>KAaT OCHOBOM Jyisi ()OPMUPOBAHUS MPEJCTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHE
MHpa U LICHHOCTHBIX OPUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHU3aUA OUOJIOTUUECKOTO 00pa30BaHuUsl.

CTpyKkTypupOoBaHUE COJAEpX aHUs Y4YeOHOro Marepuajsa B MporpaMMe MO OHOJIOTMM OCYUIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAUCHHS 3HAHUU OO0 OTIWYUTENBbHBIX OCOOCHHOCTSAX >XMBOM MNPHUPOJBLI, O €€ YPOBHEBOW OpraHu3aiuu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType ydeOHOro mpeamera «buonorus» BbIIENIEHBI CIASAYIOIMINE COACpPKATEIbHBIC
nunun: «buonorus kak Hayka. MeTonbl Hay4dHOro mo3HaHus», «KieTka kak Ouosiormueckass cuctemayn, «OpraHum3m Kak
Oounonoruyeckasi cucreMa», «CuctemMa ¥ MHOroOOpa3re OPraHuuecKOro MUpay, « IBOJIONUS KUBON MPUPOIB, « IKOCUCTEMBI
MPUCYIIUE UM 3aKOHOMEPHOCTI».

[lens wm3yuenuss ydyeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJAJICHHE OOYYAIOIMIMMHCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAJIBHON OpTaHM3aIliH KUBBIX CUCTEM PA3HOTO paHTra U MPUOOpPETEHWE YMEHUM MCTIOIb30BaTh ATU 3HAHUS
JUISl TPAMOTHBIX JICCTBUM B OTHOIICGHUH OOBEKTOB KMBOW MTPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTikeHne 1enu u3ydeHusi yudeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE OOECHEUYMBAETCS pELICHUEM
CHEAYIOIIMX 3a1ay:



OCBOCHHE 00YyYaIOUUMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX,
IpaBUJIaX, CIyXallUX OCHOBOW g (DOPMHUpOBAHHS TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOoAax
HAyYHOTO TO3HAHMSI, CTPOCHUU, MHOTOOOPAa3uu U OCOOEHHOCTSX KMBBIX CHUCTEM Pa3HOTO YPOBHS OPTaHU3AlMU, BBIAAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

dbopMupoBaHHEe y 00yJarOIIMXCS TO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MpOIlecce aHaIHn3a
JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJISAOB, WACH U MOAXOAOB K M3YyUEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allNy;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KyJIbTypbl, (DYHKIIMOHAJIBLHOM TI'PaMOTHOCTH, pPa3BUTHE YMEHUU OOBSCHATH U
OLICHUBATh SIBJICHUSI OKPYXAIOIIEr0 MHpa >KUBOW MPUPOJBI HA OCHOBAHUM 3HAHWM M OIbBITA, MOJYYCHHBIX TPU H3yYCHHUH
OMOJIOTHH;

dbopMupoBaHHE Yy OOyYarOIIMXCS YMEHUM WIUIIOCTPUPOBaTh 3HAYEHHE OMOJOTMUECKUX 3HAHUW B IPAKTUUECKON
JESITEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTUH;

BOCIIUTaHHE YOEKIEHHOCTU B BO3MOXHOCTM IIO3HAHHUS YEJIOBEKOM >KMBOW MPHUPOJABI, HEOOXOAMMOCTH OEpEeKHOIro
OTHOUIEHUS K HEW, COOIO/IEHUS STUYECKUX HOPM TP MPOBEAECHUU OMOJOTUYECKUX UCCIIEIOBAHU;

OCO3HAHWE LEHHOCTH OMOJOTMYECKUX 3HAHWM JJIS MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOW KYyJIbTYpPbI, IS (HOPMUPOBAHMS
Hay4YHOT'O0 MHUPOBO33pPEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUIM U YMEHUH B MMOBCETHEBHOM KU3HU ISl OLEHKH MOCIEACTBUN CBOEH AESTENbHOCTH IO
OTHOIIICHUIO K OKPY>KaroIel cpesie, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHUE U COOJIOZIeHE Mep MPOGUITAKTUKH 3a00JICBaHU.

B cucreme cpennero oobmero oOpasoBaHusi «buonorus», uydaemas Ha 0a30BOM YpPOBHE, SBISIETCS 00s3aTeNIbHBIM
y4eOHBIM IPEIMETOM, BXOJIAIIMM B COCTaB MpeAMETHON 00sacTu «EcTeCTBEHHO-HAYYHBIE TPEAMETHI».

Jlist u3yuenust Ouojaoruu Ha 6a30BOM YPOBHE CpeIHEro oo1iero oopasoBanusi oTBoautcs 68 yacos: B 10 knacce — 34 ydaca
(1 gac B Henenmo), B 11 kimacce — 34 yaca (1 gac B Henenio).

COILEPXAHUE OBYYEHUASA
10 KITACC

Tema 1. buosiornst Kak Hayka.
buonorust xkak Hayka. CBs3p OHOJOTMM C OOIIECTBEHHBIMHU, TEXHHUUYECKMMHU M JAPYTMMU €CTECTBEHHBIMH HAayKaMH,



¢bunocodueit, >TUKOM, 3cTeTUKON U TTpaBoM. Posib Onosoruu B GOpMUPOBAaHUM COBPEMEHHON HaydHOUM KapTUHBI Mupa. Cuctema
OMOJIOTHYECKUX HaYK.

Metoasl TO3HaHMS OKMBOW MPUPOABl  (HAONIONEHWE, OKCIEPHUMEHT, ONUCaHhe, W3MEpeHue, KiaccupuKamms,
MOJICIIUPOBAHUE, CTATHCTHYECKAss 00pabOoTKa TaHHBIX ).

JlemoHcTpanum:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsos, /Ix. Yorcon nu @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHUS JKUBOW ITPUPOBD.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[IpaxTnueckas padora Ne 1. «Vcnonp3oBaHuE pa3IUUHBIX METOI0B IIPU U3YUEHUN OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cMCTeMbI U UX OPraHU3aIMS.

JXKusbie cucreMpl (OMOCUCTEMBI) KaK MpeIMET U3ydeHus 01Moaoruu. OTanure KUBBIX CUCTEM OT HEOPTraHUYECKON PUPO/IBL.

CpoiicTBa OmocucTeM M UX pa3HOOOpaszue. YPOBHM OpraHM3allMid OMOCUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKaHEBBIH,
OpPraHU3MEHHbIH, MOMYJISAIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre0IIeHOTUYECKHIT ), OnochepHbIH.

JleMoHcTpanuu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HN», « Y POBHHU OPTaHU3ALUU KUBOM NPUPOIBIY.

O6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHHUE KIECTKH.

XHUMHUYECKUI COCTaB KIIETKH. XUMHUYECKHE BJEMEHTBhI: MaKpO3JIEMEHTHI, MHUKpPOAJIEMEHThl. Bojga u MuHepaibHbIC
BEILECTBA.

OyHKIMHU BOAbI U MUHEPAJIbHBIX BEIECTB B KieTke. [lognepxanue ocMOTHYECKOTO OanaHca.

benku. CoctaB u cTtpoeHue 0eIKoB. AMUHOKHUCIOTHL — MOHOMEpPHI OenkoB. He3ameHnMble U 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBON MOJIEKYyNbl (MepBUYHAsl, BTOPUYHAs, TPETUYHAs M UYETBEPTUUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buomornueckue QyHKIuu OEIKOB.

depmeHTHl — Oumosiormueckue kartanm3atopbl. CTpoeHue (epMeHTa: aKTHBHBIA IEHTP, CyOCTpaTHas CHEeNU(PUIHOCTS.
Kodepmentsl. Butamunsl. OTinnunst pepMEHTOB OT HEOPraHUUYECKUX KaTaJlu3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (TIIOK03a, prub03a W JAE30KCHpHO03a), aucaxapuiibl (caxaposa, JIaKT03a) W TMOJIMCAXAPHJIbI
(KpaxmMai, TJIMKOTEeH, 1IeJITI0J103a). bruonorndyeckue GyHKIIMN yTieBOI0B.

Jlunuasl: Tpuriuuepuasl, Gochomunuasl, crepouasl. I'uapodunsHo-ruapododHbie cBoMcTBAa. buosornueckue QyHKUUU
munuaoB. CpaBHEHUE YTIIEBOA0OB, OCIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPIHH.



Hyxneunossie kuciotel: JJHK u PHK. Hykneotunsl — MoHOMepbl HYKIIEMHOBBIX KHUCIOT. Ctpoenne u Qynkuuu JITHK.
Crpoenue u pyukunu PHK. Buast PHK. AT®: ctpoenue u pyHKmu.

[HuTtonorusi — Hayka o kieTke. Kierounas Teopuss — mpumep B3auMOJEHUCTBUS HJEH W (PAKTOB B HAyYHOM MO3HAHHH.
Metoabl n3y4eHus KIETKH.

Krnetka kak nenoctHas kuBasi cuctema. OOmiye mpu3Haky KIETOK: 3aMKHYTasi HapyxHas memOpana, mosekynbl JJHK kak
IreHEeTUYECKUI anmnapar, CUcCTeMa CUHTEe3a Oeka.

Tunel KIETOK: 3yKapuOTHYECKass U Mpokapruothyeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTUYECKON KieTKd. KierouHas
cteHka 6akrepuil. CTpoeHHe 3yKapuoTHUYeCKoU Ki1eTKu. OCHOBHBIE OTJIMUMS PACTUTEIBHON, )KUBOTHOU U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKa, IIMKOKamukc, ux ¢yHkuuu. [lnasmatudeckas memOpaHa, e
cBoiictBa un ¢yHkuuu. Luromnasma m e€ opranouasl. OgHoMeMOpanHble opraHouasl kietku: OIIC, ammapar [Nonbaxw,
I130coMBl. [10JlyaBTOHOMHBIE OpraHOUIBI KJIETKU: MUTOXOHJPUH, TUIACTUABL. [IporcxoxkaeHne MUTOXOHAPUN U IUIaCTUA. Bubl
mwiactua. HememOpaHHbIe OpraHOWbl KJIETKH: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LIEHTPUOJU, PECHUYKHU, KIYTUKU. DYHKIUU
OpPraHoOMJ0B KJIETKU. BKiroueHus.

SAnpo — perynsaTopHblil 1HeHTp KieTku. CTpoeHue dnpa: siAepHas 000JI0uKa, KapuoIlia3ma, XPOMATHH, SJIPBILIKO.
XPpOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JlemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®pankius,
K. M. bap.

Huarpammel: «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B HEKHUBOM MpUpoAe», «Pacnpenenenne XUMUYECKUX JJIEMEHTOB B
KABOU IIPUPOIE.

Tabmumsr u cxembl: «llepuoguueckass TabnMIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHHEe MOJEKyJbl BOAbD», «buocuHTe3
oenka», «CtpoeHue moJiekyisl 0enka», «Ctpoenue pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenune monekynst ATDy,
«CTpoeHHE 3yKapuOTHYECKOW KIETKM», «CTpOeHue MKUBOTHOM KIETKW», «CTpOEHWE pacCTUTENBHON KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KIETKW», «CTpoeHue Alipa KIETKN», « Y TIAEBOAbD, «JIMIuIbD.

O6opynoBaHMe: CBETOBOW MHKPOCKOI, OOOpYJIOBaHME MJisi MPOBEACHUS HAOMIOJEHUN, W3MEpPEHHH, IKCIEPUMEHTOB,
MUKpOIpenapaTbl paCTUTENbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JIabopatopHas padota Ne 1. «M3yueHue KaTaIMTUYECKONH aKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpPe aMUJIa3bl WIIM KaTanas3bl)y.



JIaGoparopHas pabota Ne 2. «lM3ydeHue CTpOeHHUS KJIETOK PACTEHHM, XMBOTHBIX U OakTepuil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax u UX ONUCAHUEY.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BeliecTB, WK MEeTaboau3M. ACCUMUIIALMS (IUTACTUUECKU OOMEH) U JUCCUMMIISIIUS (PHEPreTUUeCKuid 0OMEH) —
JIB€ CTOPOHBI €JUHOTO Tpoliecca MeTadonu3Ma. Posib 3aKOHOB COXpaHEHHs BEUIECTB U SHEPTUU B IOHUMAHUU METa00IM3MA.

Tunbl oOMeHa BelecTB: aBTOTPOGHBINA U reTepoTpodHbIA. Pob epMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUN YHEPTHU B
KJIETKE.

®dorocunre3. CetoBas U TeMHOBas (a3bl poTocuHTe3a. Peakiuu porocunreza. DhPexkTuBHOCTh GOTOCUHTE3A. 3HAUEHUE
doTocuHTe3a A KU3HU Ha 3emiie. BiusiHue ycinoBuil cpelbl Ha POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE OaKkTepun. 3HaUCHUE XEMOCHUHTE3a JJIs AKU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernuieHue BeliecTB, BbIACIECHUE U aKKyMYJIMPOBAaHUE SHEPIUU B KJIIETKE. DTarbl
sHepreTuueckoro obmeHa. [nmkonu3. bpoxenue u ero Buiel. KucinoponHoe oOkuciaeHHE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunmupoBanue. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peaknuu matpuuHoro cunresa. 'enetmueckas uHpopmanus u JIHK. Peanuzanusa renetndeckoil nHpopManuu B KIETKE.
['enetnueckuii koa u ero cBoiictBa. Tpanckpunuus — Marpuusblid cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka. DTambl
Tpancisuu. KonupoBanue aMuHokucnoT. Ponbs pubocom B OnocuHTe3e Oenka.

Heknerounsie popmbl xku3Hu — BUpychl. Mctopust otkpeiTus BupycoB (. M. MBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO LHKJIa BUPYCOB. bakrtepuodaru. bone3nu pacTeHuil, >KMBOTHBIX M YE€JIOBEKa, BbI3bIBa€MblE BUpycamH. Bupyc
nmmyHoieuiuta yenoseka (BUY) — Bo30yautens CIIM]la. OGpaTHas TpaHCKpumius, peBepTaza u uHTerpasa. [Ipodunakruka
pacnpoCcTpaHEeHUs] BUPYCHBIX 3a00J1€BaHUI.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tumbl muTaHusD», «MeTabommu3zm», «MHTOXOHIPHUM), « DHEPIETHUCCKHA OOMEH», «XJIOPOILIACTY,
«Dotocuntes», «Ctpoenue JIHK», «Crtpoenme u ¢yHKIIMOHMpOBaHWE TeHa», «CuHTe3 Oenka», «['eHeTHYeCKui Koy,
«Bupyce, «bakrepuodarny, «Ctpoenue u xxusHeHHbIN nuki Bupyca CITM[{a, 6akrepuodaray, «Permmkarus JTHK.

Ob6opynosanue: monenu-anrumkanuu «Yapoenue JIHK u tpanckpunums», «buocunte3 Oenka», «CTpoeHUE KIETKW,
mozenb cTpykrypsl JJHK.

Tema S. PasMHOKeHHe 1 MHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.



Krerounblii MK, WIM KU3HEHHbIM LMKN KieTku. MuTtepdaza m muros. Ilpomeccwl, mporekaroniye B uHTEpdase.
Perukarus — peakuus matpuyHoro cunrteza JIHK. Ctpoenne xpomocom. XpoMOCOMHBINH HAOOp — KapuoTHIL. JIUIITOUIHBIN U
rarjIoOuIHbBIA XPOMOCOMHBIE Ha0Opbl. XpoMmaTujbl. [[UTONOrMYEeCKuEe OCHOBBI PAa3MHOXKEHUS U WHAMBUIYATBLHOTO Pa3BUTHS
OpPTraHU3MOB.

Jlenenue kinetku — Muto3. Ctaguu muto3a. [Iporiecchl, mpoucxoAsiue Ha pa3HbIX CTaIUSIX MUTO3a. BHOJIOTMYEeCKU CMBICIT
MHTO3a.

[Tporpammupyemasi TuOGeIb KJISTKH — aroITo3.

@DopMbI pa3MHOKEHUS OPraHrU3MOB: Oecronoe U mojioBoe. Buabl 6ecnosoro pa3MHOKEHUS: JIEJICHUE HA/IBOE, TOUKOBaHUE
OJIHO- ¥ MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BET€TaTUBHOE pa3MHOXKeHUe. VICKycCTBEHHOE KJIOHMPOBAHUE OPTraHU3MOB, €0
3HAYEHHUE IS CEJICKLUH.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Craguu meiiosa. [Iporeccsl, mpoucxoasiiye Ha cTaausx Meiio3a. IloBeaenue xpomocoMm B Meliosze. Kpoccunroaep.
buonornueckuit CMbICIT ¥ 3HAYEHUE MEWO03a.

I'amerorenes — mpoiiecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y JKUBOTHBIX. [loJIOBBIE »Kelie3bl: CEMEHHUKH U SIMYHUKH.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ul, SUIEKIIeTKa) — ciepMaToreHe3 u oBoreHe3. OcoOeHHOCTH
CTPOEHMS SULEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [laprenorenes.

NuauBuyanbHOE pa3BUTHE (OHTOreHE3). OMOpPUOHAIBHOE pa3BUTHE (AIMOpUOTeHe3). DTanbl SMOPUOHATILHOTO Pa3BUTHS Y
MMO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TacTpyJIslus, opranorenes. [loctamOpuonansHoe pa3BuTue. TUIbl TOCTIMOPUOHAILHOTO
pa3BUTHUS: TIpsIMOE, HempsMoe (JIMUMHOYHOE). BnusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (HaKTOpbI, CIIOCOOHBIC BHI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrennil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIMM PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMbI Pa3MHOKEHHUS OpPraHU3MOBY», «J/[BOWHOE OIJIOIOTBOPEHUE Yy IIBETKOBBIX PACTEHUI,
«BereratuBHOE pa3MHOXKEHUE pacTeHui», «Jlenenme wierku Oakrepuit», «CTpoeHHE TIOJOBBIX KJIETOK», «CTpoeHue
xpoMocombly, «Kiterounsiii ukim», «Pemmukanus JIHKY, «Muto3y, «Meios», «IIpssMoe n Henpsimoe pa3BuTue», «l ametorenes
Yy MJIEKONUTAIOLIUX U YeJIOBeKa», « OCHOBHBIE CTAJIU OHTOTECHE3a».

OO6opynoBaHKe: MUKPOCKOII, MUKpoIrpenapatbl « CriepMaTo30U/ibl MIICKOMUTAIOIIETOY, «SAHIeKIeTKa MICKOUTAIOIIET0Y,
«KapuoknHe3 B KIETKAaX KOpEIIKa JIyKa», MarHuTHas MoJelb-amuinkanus «Jlenenue knetkw», moaens [HK, monens
MeTadazHoil XpOMOCOMBI.



JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGopartopnas padota Ne 3. «Habmronenne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIpernapaTaxy.

JIaGopartopHas padota Ne 4. «3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh M1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reneTuku. Mctopust pa3BUTUs reHETUKU. POJIb IUTONOTUU U IMOPHUOJIOTHN B CTAHOBJICHUU T'€HETUKU.
Bxrag poccuiickux u 3apyOeKHBIX YIEHBIX B PA3BUTHE TCHETUKU. METOIbI TEHETUKU (THOPUIOIOTMYECCKUH, IIMTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKUil). OCHOBHBIE TEHETHYECKHE TOHATUA. [eHeTHueckas CHUMBOJIMKA, HCHOJb3yeMas B CXeMax
CKpEIINBAHUN.

3aKOHOMEpPHOCTH HAacJeJAOBaHUsS IPU3HAKOB, ycTaHoBieHHble [. Mennenem. MoOHOTMOpUIIHOE CKpEIIMBAHHUE. 3aKOH
eAMHO00pa3usi THOPUAOB MepBOro nokosieHus. [IpaBuino 1OMUHUpOBaHUS. 3aKOH paclICIUICHUs MPU3HAKOB. [ UIIOTE3a YHCTOTHI
rameT. [lonHO€E M HeNoJIHOEe TOMUHUPOBAHUE.

JuruOpuaHoe cKpenBaHie. 3aKOH HE3aBUCUMOTO HaCJIeI0BaHUs MpU3HaKoB. [{uToreHeTnueckue OCHOBBI TUTHOPUTHOTO
CKpEIlUBaHUsA. AHalM3UpYyoUlee cKpenBanue. Vcrnoib30BaHue aHATM3UPYIOMIETO CKPELIMBAHUS JJISI ONPEACIICHUSI T€HOTUIIA
ocoou.

CuermieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo CcCHEIEGHHOMY HacieAoBaHUI0 reHoB. Hapymienwue
CLICTICHHSI TEHOB B PE3YJIbTAaTE KPOCCHHIOBEPA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. | eHeTUYeCKne KapThl.

I'enetnka mona. XpoMOCOMHOE ONPENEICHHE T10Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. | 'OMOTraMeTHBIE U TETEPOTaAMETHBIE
opranusmebl. HacrienoBanve npu3HakoB, CUEIICHHBIX C MOJIOM.

N3menunBoCTh. Buapl WM3MEHUMBOCTH: HEHACJIEACTBEHHAsT W HACJIEACTBEHHas. Ponb cpenbl B HEHACIEICTBEHHOU
M3MEHYMBOCTU. XapaKTEPUCTHKA MOAU(PUKAIMOHHON HM3MEHYMBOCTH. BapuanuoHHBIN psig U BapuanmoHHas kpuBas. Hopma
peakiuu Tpu3Haka. KoinuecTBeHHbIE M KAa4eCTBEHHBIE MPH3HAKM W WX HOopMma peakiuu. CBoicTBa MOIUGMUKAIIMOHHOU
M3MEHYUBOCTH.

HacnencrBennas, wim TeHOTHIHMYECKAs,, N3MEHIMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Me03 M MOJIOBOM IpoIece —
OCHOBa KOMOMHATHMBHOM W3MEHUMBOCTU. MyTalMoHHas W3MEHUMBOCTh. Kiaccudukanus myTtanmii: TeHHbIE, XpPOMOCOMHEBIE,
reHoMHble. YactoTa M TpUUMHBI MyTanuwid. MytareHHsie (akTopbl. 3aKOH TOMOJIOTHUYECKHX PSJAOB B HACJIEICTBEHHOU
n3menunBoctd H. 1. BaBunosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T€HETHUKHM 4YEJIOBEKA: I€HEATOTMUECKUU, OJIM3HEIOBBIM,



[IUTOT€HETUYECKUM, OMOXUMUYECKUN, MOJEKYIsIpHO-reHeTHYeckuidl. COBpeMEHHOE OMpe/eieHe T€HOTUIA: IMOJHOT€HOMHOE
CEKBEHUPOBAHKE, TEHOTUITUPOBAaHKE, B TOM unciie ¢ moMotisio [111P-ananu3a. HacneacTBenHbie 3a001eBaHus YEIOBEKA: TCHHBIC
00se3Hu, OOJE3HU C HACIIEACTBEHHOW MPEApPacIoOKEHHOCTbIO, XpOMOCOMHBIe Oose3Hu. ComaTHuecKue M TeHepaTHUBHBIC
myTaruu. CTBOJIOBBIE KJIETKHU. [IpuHIUTIBEI 3M0pOBOTO 00pasa >KU3HU, MUAarHOCTHKHU, MPOPUIAKTAKN W JICUCHUS TCHETUYECKHUX
OonesHell. Meauko-TeHEeTHUeCKOe KOHCYJIhTHPOBAaHHWE. 3HAYCHHE MEIUIIMHCKOW TE€HETUKH B TMPEJOTBPAIICHWN W JICUCHUU
T€HETUYECKUX 3a00JIEBAaHUI YEI0BEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeer-Pecorckuii, H. 1. BaBuios.

Tabmuupbl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE U €ro I[UTOTEHETUYECKas OCHOBa», «3aKOH pACIICIUICHUS U €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTBHI ramer», «JlurubpumHoe ckpeniuBanue», «lluTomoruueckne OCHOBBI
JTUTHOPUIHOTO CKpeIUBaHus», «Meno3y, «B3auMoielicTBrUe ayuleNIbHBIX TeHOBY, «[ eHeTHYeCcKrue KapThl pACTEHUM, )KUBOTHBIX U
yesnoBekay, «I'eHeTuka nosay», «3aKOHOMEPHOCTH HACJIEA0OBaHUs, CLEIUICHHOTO C OJIOM», «KapuOTHUIIbI 4eIOBEKA U JKUBOTHBIXY,
«Bugpsl m3amMenunBocTH», «MoaudukalmoHHas W3MEHUYUBOCTh», «HacnenoBanue pesyc-dakropay, «['eHeTHka rpymm KpoBu»,
«MyTalmoHHas U3MEHUUBOCThY.

O6opynoBaHue: Mojenu-anminkanuu «MoOHOruOpUaAHOE CKpeluBaHue», «Hemomnoe noMuHupoBaHuey, «JlurndpuaHoe
ckpeiuBanuey», «Ilepexkpéct XpoMocoM», MUKPOCKON U MHUKpomnpenapar «/[po3oduna» (Hopma, MyTauuu (OpMbl KPbLILEB U
OKpackH Tena), repoapuii «I'opox moceBHOINY.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaboparopHas padota Ne 5. «M3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U JUTHOPUIHOTO CKpEIIMBaHUSA Yy ApP030(dHUIIbl Ha
FOTOBBIX MUKpOTMpenapaTaxy.

Jlabopatopuass pabora Ne 6. «M3yuenue momuUKaMOHHON HM3MEHYMBOCTH, IOCTPOCHUE BAPUAIMOHHOTO psAla M
BapUALIMOHHOU KPUBON».

JlabopatopHas pabota Ne 7. « AHanu3 MyTanuii y 1po30¢Guiibl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[Tpaktruueckas pabota Ne 2. «CocTaBieHue u aHAINU3 POJOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cenexiust opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenekuusi Kak Hayka M TpOIECC. 3apoKICHHE celeKuu W aomectukanusa. Yuenue H. M. BaBwioBa o ueHtpax
MIPOUCXOXKJICHUSI 1 MHOTO00pa3us KyJbTYpPHBIX pacTeHuil. LIeHTpbl MPOMCXOXKIEHUs JOMAIIHMX XUBOTHBIX. CopT, mopoja,
IITAMM.

CoBpeMeHHbIE METO/bI CeleKIMU. MacCOBBIM U WHAWBUAYAJIbHBIA OTOOPHI B CENEKIIMU PACTEHUU U KMBOTHBIX. OlieHKa



’KcTEpbepa. bIM3KOpoaCTBEHHOE CKpeluBaHue — MHOpUAUHT. Yncras nuHus. CKpeluBaHue YUCTHIX JIMHUM. ['ereposuc, uimm
ruOpunHas cwia. HeponcTBenHoe ckpemuyBanue — aytOpuauar. OtnanéHHas ruOpuanzanms u e€ ycrexu. MckyccTBeHHbIN
MyTareHe3 v NoJly4YeHUe MONUIUIONI0B. JIOCTHKEHUS CEIEKIMN PACTEHNUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoJIOTHs Kak OTpaciab MPOU3BOACTBA. ['eHHas nHxkeHepHs. JTtarbl co3ganus pekomouHanTHoi JIHK u TpaHcreHHbIX
oprann3MoB. Kiilerounas wmnxeHepus. Kinetounsle KynbTypbl. MHUKPOKIOHAJIBHOE pa3MHOXKEHUE pacteHunid. KiloHnpoBaHme
BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHE W 3Thdyeckue npodinemsl. MO — reHernuecku
MOAU(PUIIPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

[Toptpetsi: H. W. BaBunos, 1. B. Muuypum, I'. JI. Kapneyenko, M. @. l1BaHoB.

TaOmumpl 1 cxeMmbl: kapTa «LleHTpBl MPOUCXOXKIEHUS U MHOrooOpasus KyJbTYypHBIX pacTeHMit», «llopoasl momamHux
KUBOTHBIX», «CopTa KyJbTypHBIX pacTeHuil», «OtnanénHas rulOpunuzauus», «Pabotel akanemuka M. . VBaHOoBa»,
«Ilomumnongus», «O0beKThl OMOTEXHOJOTUM», «KieTouHble KynbTypbl UM KIOHHpOBaHHE», «KOHCTpyHpoBaHHME M INEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (OpPM M KyJbTYPHBIX COPTOB pAacTEHUM, TrepOapuii
«CenbCKOX035MCTBEHHBIE PACTECHUSY.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHbIE METOJABI M JIOCTMKEHHUS CENEeKUMU PACTEeHUH M >KMBOTHBIX (HA CEJIEKIMOHHYIO CTaHIMIO,
IJIEMEHHYI0 (hepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO

LIEHTPA)».

11 KUIACC

Tema 1. JBoJIIOLIUOHHAS 0HOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHSI DBOJIIOIMOHHON TEOPUHU. DBOJIOIMOHHAS Teopusi M €€ MecTo B Ouonoruu. BriusHue
ABOJTFOIIMOHHOM TEOPHUH HA Pa3BUTHE OUOJIOTHU U IPYTUX HAYK.

CeuzerenbcTBa HBOMIOIMHU. [lameoHTOMOTHYECKHE: TIOCIIEIOBATEILHOCTh TMOSBJICHUS BHUJOB B TMAaJCOHTOJIOTHYECKOM
JIETOHCH, TIepeXxoHbIe popMbl. buoreorpaduueckue: cxoacTBo u paznudue GayH u (HIop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJCTBA W PA3IUYUs AMOPUOHOB Pa3HBIX BHUJIOB IMO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYJIMMEHTApPHBIC OPTaHbl, aTaBU3MbL. MOJIEKYJIIPHO-OMOXUMUYECKUE: CXOJICTBO MEXAaHHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJNYECKUX MYTEH y BCEX OPTaHU3MOB.



OpomonnonHas teopust Y. JlapBuna. [Ipeanocbuiku BOZHUKHOBEHUS JapBUHU3MA. JIBUXKYIIIME CUJIBI SBOJIIOLUU BHJIOB IO
JapBuHy (M30BITOYHOE pA3MHOKEHHE TMIPH OTPAHUYCHHOCTH PECYpCOB, HeompeaenéHHas HW3MEHYMBOCTb, Ooprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3BoouHd (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLHH.

JBmkymue cuiibl ((pakToOphl) IBOJIOLKMK BHIOB B MpHUpoAe. MyTallMOHHBIA Mpoliecc U KOMOMHATHBHAsT M3MEHUYHBOCTb.
[TomynsiiioHHBIE BOTHBI U ipeiid reHoB. V30511 1 MUTpaLius.

EcTecTBeHHbII 0TOOp — HaNpaBJISIONINI (akTop 3BOTIONUU. DOPMBI ECTECTBEHHOTO 0TOOPA.

[Iprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3BoJtouuu. [IpuMeps! npucnocoOiaeHuil y opranu3smMoB. ApoMopdo3bl U
UIM0A TN TN,

Bun u BunooOpazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHUs: Teorpaduyeckoe, IKOJIOTUYECKOE.

Maxkposomonus. @opmbl 3BOMIONMK: (UIETUYECKas, JUBEPreHTHasl, KOHBEpreHTHas, napamenbHas. HeoOpaTtumocthb
ABOJIFOLIUH.

[IpoucxoxneHne OT HeceUaIn3upOBaHHbIX peaKoB. [Iporpeccupyromas cnenranu3anus. AganTuBHAs pagualys.

JleMoHcTpanuu:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [apsun, B. O. Kosanescknii, K. M. bap, 3. I'ekkens, @. Mromep, A. H.
Cesep1i0B.

Tabmuubr u  cxembl: «Pa3BuTue OpraHMyeckoro wmupa Ha 3emie», «3apoAbIIIM IMO3BOHOYHBIX KUBOTHBIXY,
«Apxeonrtepukcy, «Dopmbl O00prOBI 3a CyliecTBOBaHUE», «EcTecTBeHHBIM 0TO00p», «MHOrooOpasue COpPTOB paCTCHUI,
«MHoroo6pazue mnopoj KUBOTHbIX», «llomymsauum», «MyTalMOHHAsE M3MEHUYUBOCTHY», «ApoMopdo3bdy, «Maumoananrauumy,
«O06mast nereneparusy, «JBmwkymue cuibl 3Bomonuny, «Kapra-cxema mapmpyra myrtemectsus Y. [lapBunay», «bopnba 3a
cyuecTBoBanue»,  «llpucrnocobieHHOCTh  opraHu3moBy»,  «leorpaduueckoe  BHI00Opa3oBaHHE»,  «DKOJIOTMUYECKOE
BUJI000pa30BaHUEY.

O6opynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU THUIaMH OKpacKu, HaOOp IJIOJOB U ceMsiH, Koyuekuus «IIpumepsl
3alUTHBIX TPUCHIOCOOIEHUN y >KMBOTHBIX», MoJeidb «OCHOBHBIE HaNpaBlICHUS 3BOJIOLUN», 00BEMHas Mozenb «CTpoeHue
TOJIOBHOT'O MO3T'a MIO3BOHOYHBIX.

buoreorpapuyeckas kapra mupa, KomieKus «DopMbl COXpPAHHOCTH HMCKOMAEMBIX >KHUBOTHBIX M PACTEHMI», MOJEIh
anmmkanus «llepekpéct xpoMocom», BiakHble Hpenapatbl «Pa3BuTue HacekoMoro», «Pa3BUTHe JSATYLIKW», MUKpPOMNpEnapaT
«JIlpo3zodunay (Hopma, myTaruu GOpMbI KPbUTHEB U OKPACKH TeNa).



JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGopartopHas padota Ne 1. «CpaBHeHHE BUAOB IO MOP(POIOTUIECKOMY KPUTEPHUIO.

Jlabopartopnas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHn3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4dHble TIPEACTABICHUS O 3apOXKACHUU XKU3HU. HayuHble TMIOTEe3bl BOZHUKHOBEHHMS >KM3HU Ha 3emJjie: aOMOTeHE3 U
MaHcnepmusi. XMMHUYECKasi 3BOJIIOIUA. AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEUIECTB U3 HEOPTaHMYECKUX. DKCIIEPUMEHTAIbHOE
MOATBEP)KICHNE XUMHUUECKON IBOIIOITMN. HavanpHbie aTansl 6uonorndeckoi 3Bosonun. ['unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKH. [lepBbie kieTku W ux 3Bojronus. opMUpoOBaHHE OCHOBHBIX TPy
KUBBIX OPTaHU3MOB.

PazBuTHe xu3HM Ha 3emuie 1o 3paM u nepuogaM. Kartapxeil. Apxelickas U npoTepo3oiickas 3pbl. [laneo3olickas spa u eé
MEePHUOJIbI: KEMOPHUICKUIA, OPJIOBUKCKUH, CHUTYPUICKUN, JEBOHCKUN, KAMEHHOYTOJIBbHBIH, TEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zolickas spa u €€ nepuo/bl: MaJeOoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTE€HOBBII.

XapakTepuCTUKa KJIMMATa U T€OJOTHYECKHUX MPOoIeccoB. OCHOBHBIE ATAIIbl HBOJIOIUN PACTUTENBHOIO U KUBOTHOTO MUpA.
ApomMopdo3bl y pacTeHult u :KUBOTHBIX. [losiBIeHNE, pacliBET U BRBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoOro Mupa Kak OTpakKeHue 3BOIIOIMHA. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

OBONIONMSL 4YEJOBEKa. AHTPOMOJIOTHS Kak Hayka. Pa3BUTHE MNpEnCTaBICHUH O NPOUCXOXKACHUM YelIOBeKa. MeTomasl
M3y4eHUs aHTponoreHeza. CxoacTBa U pa3indus YEJIOBEKA U JKUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHNUE YEJIOBEKA.

JBrxymue cuibl (pakTtopsl) aHTpororenesa. HacieacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBINM 0TOOp. OOLIECTBEHHBIN
00pa3 >XKU3HU, U3TOTOBJICHUE OPYAUN TPyJia, MBIIICHUE, PEUb.

OCHOBHBIE CTaIMM ¥ BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslid, UenoBek npsmoxonsuuid, Yenosek
HeaHJepTanbckuii, UenoBek pasyMubiii. Haxoaku MCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHUS, 00JIACTh PacpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINME PAChl: €BPOMEOUIHAs (€Bpa3HiiCKasi), HErpO-aBCTpaIOUIHAs (dKBAaTOpUAIbHAS),
MOHTOJIOWIHAS (a3MaTCKO-aMepHUKaHCKasi). UepThl TPHUCTOCOOJIEHHOCTH TPEACTABUTENICH YEIOBEUECKMX pac K YCIOBUSM
cymectBoBanus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHCcTpauu:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y. {apsuH.

Tabmuier u cxembl: «Bo3HukHOBeHHEe CoOJTHEUHON CUCTeMbl», «Pa3BuTue opraHnueckoro Mupay, «PacturenbHas KiIeTKay,



«KuBotHas kierka», «lIpokapuornueckass kierka», «COBpEeMEHHas CHUCTEMa OpPraHMYecKoro wmmupa», «CpaBHeHUE
aHATOMUYECKUX YEepPT CTPOCHHUS YENIOBEKa M YeIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTUYECKUX HAXOJOK
IIPEKOB COBPEMEHHOTO YENOBEKA», «JlpeBHenmmue moan», «/Ipesaue moaun», «IlepBbie cOBpeMeHHbIE T0aAN», «HemoBeueckue
pacei».

Ob6opynoBanue: wmynsku «lIpoucxoxaenue dYenoBeka» (OIOCTBI aBCTPAJIONMUTEKa, MUTEKAHTPOIa, HeEaHAEpTaIbLa,
KPOMAaHbOHI[A), CIETNKH WM M300pakeHHUs KaMEHHBIX OpYAMi MEepBOOBITHOTO uejoBeKa (KaMHH-YOMMEphl, pyOuia, ckpebia),
reoXpOHOJIOTHYecKas Tabnuia, KoeKuus «DopMbl COXpaHHOCTH UCKOMAEMBIX JKUBOTHBIX M PACTCHHID.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpaxTrueckas padorta Ne 1. «/3ydeHne UCKOMaeMbIX OCTATKOB PACTEHUN U )KMBOTHBIX B KOJIJICKLIUAX).

DKCKypcHs « DBOJIFOLUSA OPraHUYECKOTO MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYYHbIN WM KPAacBEIUECKUN My3€i).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKOJIOTHSI KaKk HayKa. 3aJadyd M pasfensl JKOJIOTMH. MeETonbl 3KOJOTHYECKHX MCCIEIOBAaHUN. OKOJIOTHYECKOE
MHUPOBO33PEHNE COBPEMEHHOTI'O YEJIOBEKA.

Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs, BHY TPUOPraHU3MEHHAS.

Okosornueckue ¢akropsl. Kiaccudukanusa skosiornueckux (paxkTopoB: aOMOTHYECKHE, OMOTHYECKHE M aHTPOIOTE€HHBIE.
JleiicTBrE SKONOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AOuoTtnueckue (akTopbl: CBET, TeMIepaTrypa, BIaxHOCTb. Dotonepuoausm. [IpucnocobieHus opraHu3MoB K JEHCTBUIO
abnotnyeckux (hakTopoB. buonornueckue puTMBl.

buotnueckue Qaxtopbl. Buabl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHLHS, XUIIHUYECTBO, CUMOMO3 U €ro (hOpMbl.
[Tapazutusm, Koomepauus, MyTyalu3M, KOMMEHCAJIM3M (KBAPTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTPaIU3M.
3HaueHne OMOTUYECKUX B3aUMOJICHCTBUH /IJIs1 CYyLIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTHKM MOmyssiud. (OCHOBHBIE IOKa3aTeNM MNOMYJSALUMU: YHCIEHHOCTb, IIJIOTHOCTD,
POXKJIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JJMHAMUKa YUCIEHHOCTH NOMYJISIUUN U €€ PETryJIALHsL.

JdeMmoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmunsr u  cxembl: kapta «llpupomnbie 30HBI 3emun», «Cpeapl OOUTaHHS OpPraHU3MOBY, «DOTONEPHUOIUZIMY,
«ITonynsmumy, «3aKOHOMEPHOCTH POCTa YUCJICHHOCTH MOMYJIuU HHGY30puu-TyPenbkny, «llumieBbie menm.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdosioruueckue 0COOEHHOCTH PaCTEHUM U3 Pa3HBIX MECT OOUTAHUS.



JlabopatopHas pabota Ne 4. « BiusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCa.

[Tpaktiueckas padota Ne 2. «IToacuét mI0THOCTH MOMYJISIIUIA Pa3HBIX BUAOB PACTCHUI.

Tema 4. CooO1ecTBa 1 IKOJIOrHYeCKHe CUCTEMBI.

CoobmecTBo opraHn3mMoB — OmoreHo3. CTpyKTypsl OHWOIIEHO3a: BHAOBAs, MPOCTPAHCTBEHHAs, Tpodudeckas (TuIieBas).
Bunei-nomunantel. CBsizu B OHMOLIEHO3E.

Dkojorudeckre cucrembl (dkocuctembl). [lonarue 06 skocucreme U OuoreoneHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTHI
HKOCHCTEMBI: MPOAYLIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BelecTB M MOTOK SHEPTrUM B dKOcUcTeMe. Tpoduueckue
(nuuieBbie) ypoBHH 3KOcUcTeMbl. llumieBpie 1menu u cetu. OCHOBHBIE IMOKa3aTeIM HSKOCHUCTEMBI: Ouomacca, MpPOIYKIHUS.
DKOJIOTMYECKHE MUPAMUJBL: MPOAYKIMHM, YHUCICHHOCTH, Oumomacchl. CBOWCTBA 3KOCHCTEM: YCTOMYMBOCTb, CaMOPEryJIALus,
pa3zButue. Cykueccus.

[IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMA XBOMHOTO WJIM IIUPOKOJIMCTBEHHOTI'O JIeca.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. ATPO3IKOCUCTEMBL. YpOOIKOCUCTEMBI. bHOJIOrHUeckoe M XO3sICTBEHHOE 3HA4YEHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

bropa3znooOpasue kak (pakTop yCTOWYMBOCTH IKOCUCTEM. CoXpaHEeHHEe OMOJIOrMYECKOro pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U cTpykTypa Ouocdepsl. JKuBoe BEIIECTBO U €ro (PyHKIUU.
OcobenHoctu 6rocdepsl Kak riao0aabHOM 3KocUCcTeMBI. JIMHAMIUYEeCKOe paBHOBECHE U 00paTHas CBsI3b B Ouocdepe.

KpyroBopoThl BEIIECTB U OMOT€OXMMHYECKHE ITUKIIBI 2JIEMEHTOB (yTiiepojaa, a3ora). 30HaIbHOCTh Ouochepsl. OCHOBHBIE
OMOMBI CYIIIH.

YenopedecTBO B Ouochepe 3eMiau. AHTpONIOreHHbIE U3MEeHEeHUs B Onocdepe. ['obdanpHbie SKOI0THYeCKUEe MPOOIIEMBI.

CocymiectBoBanue npupoabl U 4yenoBedecTBa. CoxpaHeHue OuopasHooOpas3usi Kak OCHOBAa YCTOMYMBOCTH Ouochepsl.
OcHoBa palMOHAJIBHOTO YIPAaBJIEHUS NPUPOJHBIMM pecypcamMH M HX HcHojib3oBaHHe. [locTumxkeHuss OuosorMM W OXpaHa
PUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuuer u cxembl: «Ilumessbie 1ienuy, «buorieHos: coctaB u cTpykrypa», «lIpupomnsie coobmecTBay, «llenu nmutanusy,
«Okonoruyeckas nupamunaa», «buocdepa u yenoBek», «IKocHcTeMa HIMPOKOIHUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO
neca», «buoreHo3 Bomoémay, «ArporieHo3», «llpuMepHbIe aHTPOMOTEHHBIE BO3JCHCTBUS Ha TPUPOLY», «BaxHeimme
WCTOYHUKY 3arpsi3HEHUS BO3/IyXa U TPYHTOBBIX BO», «[louBa — BaxkHeiimas coctapistomas ornochepsn», «PakTopsl Aerpaganuu
nouBy», «llapHukoBeiii 3hdexT», «DaKkTOpbl PagUOAKTUBHOTO 3arpsizHeHus Ouocdepb», «OOmas cTpykTtypa Ouochepsh,



«Pacnipoctpanenue xu3Hu B 6uochepe», «O30HOBBIN 3kpaH 6uocheprr», «KpyroBopot yriepona B 0uochepe», «Kpyrosopor
a30Ta B IIPUPOACH.

Ob6opynoBanue: Mojaenb-anruMkanus «Tumuuneie OuolLIeHO3bD», Tepbapuil «PactutenbHble cooOmiecTBay, KOJIEKIUU
«buonenosy, «Bpeaurenn BaXHEHIIMX CEIbCKOXO3SMCTBEHHBIX KYJIBTYp», repOapuu M KOJUIEKIMH PACTEHUH M KUBOTHBIX,
MpUHAJISKAIINEe K Pa3HbIM SKOJIOTMUECKUM rpymnmnam ofgHoro Buaa, Kpacuas kuura Poccuiickoit @enepanuu, n300pa>keHUs
OXPaHsAEMBIX BUJOB PACTCHUM U KUBOTHBIX.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITPOT'PAMMEI 110 BUOJIOI'M HA BA3OBOM YPOBHE CPEIHEI'O
OBILIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUS K Pe3yJibTaTaM OCBOCHHUS OOYYaIOIIMMHCS MPOrpaMM CPEIHETrO
o01ero 00pa3oBaHus: JIMYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHHS MpeaMeTa «bHOJIOrHs» BBIAECICHBI CIEAYIONIME COCTABIISIONIUE:
OCO3HaHHE OOYYAIOIIUMHUCS POCCHHUCKOM TPpakKIaHCKONW HMACHTUYHOCTH — FOTOBHOCTH K CAaMOPA3BHTHIO, CAMOCTOSTEILHOCTH U
CaMOOIIPE/ICIICHUIO, HAJIMUYWE MOTHBAIIMM K OOYYCHHIO OHWOJIOTHH, IJICHAIIPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHUMN
JUYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH M HCTOPUYCCKUX TPAJUIMN Pa3BUTHS OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTb M
CIIOCOOHOCTh OOYYarOIIUXCsl PYKOBOJACTBOBATHCS B CBOEH AEATEIHLHOCTH IIEHHOCTHO-CMBICIOBBIMU yYCTAHOBKaMU, MPUCYIIIUMHU
cucTeMe OHMOJIOTMYECKOrO 00pa30BaHMs, HAJIMYHE IKOJIOTUYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh ILEIH U CTPOUTH
YKU3HCHHBIC TIJIaHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS mpenmeTa «buosorusy» QOCTUTAlOTCS B €IUHCTBE Y4YEOHOM W BOCHUTATEIbHOU
NEATEIbHOCTH B COOTBETCTBUM C TPAJULUMOHHBIMU POCCHUHUCKUMH COLMOKYJBTYPHBIMH, HCTOPHUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPHUHSATHIMH B OOINECTBE NpaBUJIaMU W HOpPMaMU TOBEJICHHMS M CIIOCOOCTBYIOT Mpolleccam
CaMOIO3HAHUSA, CAMOBOCIIMTAHUSA W CAaMOpPA3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3WMLMM JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY U TMPABOMOPANIKY, UYEOBEKY TpyJa W CTapiieMy IOKOJCHHIO, B3aWUMHOTO YBaXXCHHS, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJIEIUIO U TPAJIULMAM MHOTOHAIMOHAIBLHOIO Hapoaa Poccuiickoit denepanunu, Ipupoe U OKPYKaAOUIEN CpeIe.

JImaHOCTHBIE pe3yJbTaThl OCBOEHUsA y4eOHOro mpeamera «buonorus» AOMKHBI OTpakaThb TOTOBHOCTH M CIIOCOOHOCTH



oOy4Jaroumxcsi pyKoBOJICTBOBAThCSI CPOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUYHOCTHU, CUCTEMOM LIEHHOCTHBIX OpPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHHMX YOEKIEHUM, COOTBETCTBYIOMIMX TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, pAaCIIMPEHUE
YKA3HEHHOTO OMBITA U ONbITA ICATEIBHOCTH B MPOLIECCE peaTn3allid OCHOBHBIX HAIPABJIECHUN BOCIIUTATEIIBHOMN JIESITEIBHOCTH, B
TOM YHCJIE B YACTH:
1) rpa:ka1aHCKOr0 BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKITAHCKOW TMO3UIMUA OOYYAOIIETOCS KaK aKTHMBHOTO W OTBETCTBEHHOTO WJIEHA POCCHUCKOTO
00I1eCTBa;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW JESITEIIbHOCTU IMPU CO3JaHUW YYEOHBIX IPOEKTOB, PEIIEHWU YYEOHBIX U
MO3HABATEINIbHBIX 3a/1a4, BBITIOJHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNIATh COOCTBEHHYIO MO3UIIMIO 10 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHUE YYUTHIBaTh B CBOUX JICUCTBHUSIX HEOOXOJAMMOCTh KOHCTPYKTHMBHOTO B3aMMOJICHCTBUS JIIOJEH C pa3HbIMU
yOEXKIEHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBINMOJIHEHHUS YUYE€OHBIX, TO3HABATEIBHBIX U HUCCIIECIOBATEIBCKUX
3a/1a4, YBOKUTEJIIBHOTO OTHOIIEHUSI K MHEHHIO OINMIOHEHTOB MPU 00CYKJICHUH CIIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COAEPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKONW HIESHTUYHOCTH, TMATPUOTU3MA, YBAXEHUS K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTU miepes; PoauHOM, ropAoCcTH 3a CBOM Kpal, CBOWO PonuHy, CBOM SI3bIK M KYyJbTYpPY, IPOIUIOE M HACTOSIIEE
MHOTOHAllMOHaJbHOTr0 Hapoaa Poccnu;

LIECHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEIUIO U MAMATHUKAM MPUPOJIBI, TOCTHKEHUAM Poccun B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAHOBIIGHWE W pPa3BUTHE OHWOJOTWH, TMOHUMAHUS 3HAUYCHUS
OMOJIOTHY B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B )KM3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ueiHas yoe:xx 1IEHHOCTh, TOTOBHOCTD K CITYy>KeHHIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOrO HAPOIA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSCh HAa MOPaJbHO-HPABCTBEHHbBIC



HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOAUTEISAM, CO3JaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO MPHUHSITHS ILIEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaguuusaMu HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

ACTETUYECKOEC OTHOIICHWE K MUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYIA,
OOIIIECTBEHHBIX OTHOIIICHMIA;

MOHUMaHUE YMOLIMOHATBHOTO BO3ECHCTBUS KUBOK IPUPOJIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE MPOSABIISTh KAU€CTBA TBOPUECKON JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U IMOIMOHAJIBLHOIO 0JIarOMOJIyYns:

MOHMMAaHUE W peanu3alus 370pOBOT0 M 0e30macHOro oOpasa >KU3HU (3I0pOBOE MUTAHUE, COOJIIOJICHUE TUTHEHUYECKUX
MpaBuil U HOpPM, COaJaHCUPOBAHHBIA PEXKUM 3aHITHM W OTJbIXa, peEryJisipHas (Qu3nueckas aKTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHUE IIEHHOCTU MPAaBUJI WHIWBUAYAJTBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B CUTYAIUsAX, YTPOKAIOIINUX
3JI0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE MOCIEICTBUI U HEMPUATHS BPEAHBIX TPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYI0JIO0HE;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTUYECKOW U COIMAIbHOM HAIMpaBJIEHHOCTU, CIOCOOHOCTh MHHUIIUUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHIThH TAKYIO ACSTEIbHOCTD;

WHTEpPEC K pa3iIuuHbIM cdepaM TpodeccHOHaTbHON NeITeNIbHOCTH, YMEHHUE COBEpIIATh OCO3HAHHBIN BBIOOP Oymylieit
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHbL;

TOTOBHOCTH ¥ CLIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BAHHIO HA TIPOTSHKEHUHU BCEH KU3HU,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIICHHUE K TIPUPOJIC KaK UCTOUYHUKY JKU3HH Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHMS;

MOBBIIICHUE YPOBHS AKOJOTUYECKON KyJIbTYPhI: IPHOOPETEHHE OIBITA TIIAHUPOBAHUS TTOCTYKOB M OLIEHKH UX BO3MOYKHBIX
MOCJIACTBUM JIJIsI OKPYKAIOIIEH CPEeJIbl;

OCO3HaHME II100ATIBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U Iy Tel UX peIIeHHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUU OWUOJOTUM 3HAHUS M yMEHHUS TpPH pPEIICHUU MpoOeMm,



CBS3aHHBIX C pAaIMOHAIBHBIM MPHUPOONOIL30BAHUEM (COONIOICHUE TMPaBWI TOBEJCHUS B MPUPOJE, HAIMPABICHHBIX Ha
COXpaHEHHE PABHOBECHUS B IKOCHUCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, OMOC]ephI);

AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCAIIMX Bped OKPYKAIOUIEH NPUPOAHOM Cpene, yMEHHE IPOTHO3UPOBATh
HEOIaronpusITHbIE IKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJU4HMe pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOIMYECKOW KyJBTYypbl, OINbITA AESATEIBHOCTH 3KOJOTHYECKON
HaIlPaBJICHHOCTH, YMEHHUS pYKOBOJACTBOBATbCS HMH B IIO3HABATEIbHON, KOMMYHHKAaTMBHOM W COLMAIbHOW IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM AEATEIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTUS HayKHM U OOILIECTBEHHOMN
IPAKTUKU, OCHOBAHHOI'O Ha JIMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SA3BIKOBOM M YUTATEJICKOM KYJIBTYpbl KaK CPEJACTBAa B3aUMOJEHCTBHUS MEXIY JIFOABMHU W IO3HAHMS
MHUpA;

NOHMMAaHUE ceUpUKN OMOJIOTHH KaK HayKu, 0CO3HAHUS €€ posiu B ((OPMUPOBAHUH PAILIMOHATIBHOIO HAYUYHOTO MBIIICHUS,
CO3JaHUM LIEJTOCTHOIO MPEJCTABICHUA 00 OKpPYXalolEM MHpPE KaK O €IUHCTBE NMPHUPOJIbI, YEJIOBEKA U OOIIECTBA, B MIO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHNH NpOo0JIEM COXPaHEHHUS PUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTUM OWOJOTMHU [JIi COBPEMEHHON LMBWIM3ALUMU: OOECHEYEeHUs] HOBOIO YPOBHS pa3BUTHUS
MEJUIMHBI, CO3JaHUe MEPCHEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX pelaTh PeCypCHbIE MPOOJEMbl PA3BUTHS YEJIOBEUYECTBA,
MOMCKa IyTeH BBIXOJA W3 TJIOOATBHBIX 3KOJIOTMUECKMX MpoOsieM M oOecrnedeHusl Mnepexoja K YCTOHYMBOMY pa3BUTHIO,
palMOHAIIBHOMY MCIOJIb30BaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUM B IIEJISIX TMOBBIILIEHUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTaBHOM YacTh (DYyHKIIMOHALHON TPAaMOTHOCTU 00yYaromuxcs, opMUpyemoii pu n3y4eHur OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCIOJIb30BaTh
MoJTlydyaeMble 3HAHUS Ul aHallu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOLIEro MHUpa U MPOUCXOAIINX B HEM M3MEHEHHM, YyMEHUE
7enaTh 00OCHOBAaHHBIE 3aKIIOUYEHHS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIUXCSA JaHHBIX C LEIbI0 MOJIYUYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJI PElIeHHUs MpoOJieM B peajbHBbIX KU3HEHHBIX
CUTYaIUIX;

OCO3HaHHUE [IEHHOCTH HAYYHOU JIeATeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U UCCIIEOBATENbCKYIO JEATEIbHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE;



TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p3.30BaHHIO 151 CaM006p330BaHI/IIO, K aKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUU
110 OMOJIOTHH B COOTBETCTBHUH C KU3HEHHBIMHU HOTpC6HOCT51MI/I.

METAINPEJMETHBIE PE3YJIBTATBI

MetanpeameTHbIEe pe3ysbTaThl OCBOCHUS YUYEOHOro mpeamera «buosorus» BKIIOUAIOT: 3HaYMMbIE 7S (OPMHUPOBAHUS
MHUPOBO33PEHHUST 00YUAIOUINXCA MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) O0IIeHAYYHbIE MOHATHUS, OTPaXaloIIie EJIOCTHOCTh
HAay4YHOM KapTHHBI MUpa U CHEUU(HUKY METOJIOB IO3HAHHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIrUs,
ABJICHHE, MTPOLIECC, CUCTEMA, HAYYHBIA (aKT, MPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIEJOBAaHUE, HAOIIOICHHE,
U3MEPEHHE, OKCIEPUMEHT U JpYyruX), YHHBEpCAJIbHbIE YyueOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHbIE,
pEryJsTUBHBIE), oOecneunBaroye ((opMUpoOBaHHe PYHKIMOHAIBHON IPAMOTHOCTH M COLMATILHON KOMIIETEHIIMN 00yYarouxcs,
CIIOCOOHOCTh 00YYaIOLIMXCSl UCIOIb30BaTh OCBOCHHBIE MEXIUCLUUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHbBIE
yueOHbIe AeHCTBHSI B I03HABATEIBHON U COLMATIBHOM MPAKTHKE.

MetanpeameTHble pe3yiabTaThl OCBOEHUS MPOTPaMMbl CPETHEr0 OOLIET0 00pa30BaHus JOKHBI OTPAXKATh:

OBiaseHue YHMBEPCAJbHBIMH Y4€OHBIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a30oBbIe JIOTHYECKHE TEHCTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTYaJIU3UPOBATH MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOECHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUs (aHajIu3a, CUHTE3a, CPaBHEHUS, KilacCU(UKaIiH,
00001IeHNsT), pacKphIBaTh CMBICI OMOJIOTMYECKUX MOHATUN (BBLACNATh MX XapaKTepHble NpPU3HAKH, YCTAHABIMBATH CBS3U C
JIPYTUMU TOHATUSIMU);

OMpENENATh UEIU AeTENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCUTH PE3YJbTAThl E€ATEIbHOCTH
C TIOCTABJICHHBIMU LIESIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUS U151 OOBSCHEHUS (DAKTOB U SIBJICHUH KMBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCCyX AeHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, [0 AaHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, OPMYIHPOBATH BHIBOABI U 3aKITIOYCHHUS;

IIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA JUIsl IPEACTABICHUS CYIIECTBEHHBIX CBS3€d M OTHOLUEHUM B H3Y4YaeMbIX
OMOJIOTHMYECKUX 00BbEKTaX, a TAKKE MPOTUBOPEUUI Pa3HOTO POAA, BBISIBICHHBIX B PA3JIMUHbBIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IJIaH PEHICHHs TPOOIEMbI C YUETOM aHAIM3a UMEIOUINXCA MaTepPUaTIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB LEJISAM, OLIEHMBATh PUCKH MOCIEACTBUI



NEeSITENbHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
2) 6a30BbIe HCC/IeI0BATEeIbCKHE TelCTBHUSI:

BIIAJICTh HABBIKAMU YyYE€OHO-HCCIICIOBATEILCKOM M TMPOEKTHON JESITCIIBHOCTH, HABBIKAMU DPa3pelieHHs] MpooIieM,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TMIOMCKY METOJIOB PEIICHHS MTPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMIHBIX
METO/IOB ITO3HAHWS;

UCIIOJIb30BaTh PA3IMYHbIC BUIBI JACSITEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPHpETallUd, MPeoOpa3oBaHUIO U
MIPUMEHEHUIO B YYEOHBIX CUTYalIUAX, B TOM YUCJIE MPU CO3JJaHUN YUEOHBIX U COIIMAIBHBIX MPOEKTOB;

(GhopMHUpPOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMHU U METOJIAMU;

CTaBUTHb U (HOPMYJIUPOBATH COOCTBEHHBIE 33]1a4l B 00pa30BaTEIbHON 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIU3UPOBATH 3aJlady, BBIIBUTATh TUIOTE3Y €€ PEIICHHs, HaXOJIUTh
apryMEHTHI JIJIS I0Ka3aTeIbCTBA CBOUX YTBEPKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBAaTh TIOJYYCHHBIE B XOJE PEIICHUS 3aJadd PE3yJIbTaThl, KPUTHYECKH OIICHWBATh HX JOCTOBEPHOCTD,
MIPOTHO3WPOBATh N3MECHEHHUE B HOBBIX YCJIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIIATH IEICHANPABIICHHBIN TTOMCK TIEPEHOCA CPEJICTB M CIIOCOO0B JIEHCTBHS B MPOGECCHOHANBHYIO CPEy;

YMETh TIEPECHOCHUTH 3HAHUS B TTO3HABATEIIBHYIO U MTPAKTUUYECKYIO0 00JIACTH KU3HEACITCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC WJCH, MIpeaiaraTh OPUTHHAIBHBIC TIOIXOABI U PEIICHUS, CTaBUTh MPOOJIEMBI M 3a/1auH, JOIMYCKAIOIUe
aNbTEPHATUBHBIC PEIICHMUS.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHKAX MHGOPMAIMH (TEKCTE y4eOHOTO MOCOOMs, HAyYHO-TIOMYJISIPHON JUTEpaType,
OMOJIOTUYECKHUX CIIOBApsIX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHeTe), aHamu3upoBaTh HHQPOPMAIIUIO
Pa3TUYHBIX BUJOB M (JOPM TMPEACTABICHHSI, KPDUTHYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;

(dbopMyTUpOBaTh 3alpPOChl U TMPUMEHSTH PA3THYHBIE METOABl TMPU TOUCKE M OTOOpe OMONIOrHYecKol uHbOpMaIuy,
HEOOXOIMMOM JIJIs1 BBHITIOTHEHUS YUEOHBIX 3a/1ad4;

MpUOOpETaTh OIBIT HMCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJBTYPY
AKTUBHOTO HMCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY NpeACTaBieHUs OHONOrHMYecKOol HHpopMauuu (CXembl, rpaduky,
IUarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA NpU padboTe ¢ OHMoJorndeckor nHopMaluen: MPUMEHITh XUMUYECKUE,
dbuznueckne W MaTreMaTHYeCKHe 3HAaKW U CHUMBOJBI, (GopMynbl, aOOpeBHAaTypy, HOMEHKIATypy, HCIONb30BaTh H
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAIHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI HHPOpMAIHK, HHOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM J1eCTBUSIMU:

1) oO1enne:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BCEX C(epax >KU3HHM, aKTUBHO Y4acTBOBATH B JHAJIOTE€ WJIM JAUCKYCCUU IO CYILECTBY
oOcyx1aeMoil TeMbl (YMEHHUE 33aJaBaTh BOIPOCHI, BHICKA3bIBATh CY)KJIEHUS OTHOCUTEIIBHO BBIMOJIHEHMSI MpeuiaracMon 3a1aui,
YUUTBIBaTh UHTEPECHI U COTTIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

pacrno3HaBaTh HEBepOaJbHbIE CPECTBA OOLIEHMSI, IOHUMATh 3HAUEHHUE COL[MANIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS
KOH(JIMKTHBIX CUTYaIUi, yMETh CMAT4aTh KOH()IUKTHI U BECTU MIEPETOBOPHI;

BJIAJETh PaA3IMYHBIMH CIOCOOaMU OOLIEHUS M B3aUMOJEWUCTBHS, MOHUMATh HAMEPEHHs APYTHX JIOACH, MPOSBISTH
YBaKUTEIBHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme (GOpMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JJOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCHIOJIb30BAHUEM SI3bIKOBBIX CPECTB.

2) COBMeCTHAs eI TeJbHOCTh:

MOHUMAaTh W HCIMOJIb30BAaTh MPEUMYLIECTBA KOMAHJIHOM W HWHIMBHUIYalbHOW pabOThl MPU PEIIEHHMH OHOJIOTHYECKOMN
po0seMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJEHCTBHS MPHU PEIICHUH y4eOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHM C y4E€TOM OOIIMX HMHTEPECOB W BO3MOXKHOCTEH KaXKIOro 4jieHa
KOJUIEKTHUBA;

IIPUHUMATh 1EJIM COBMECTHOM JEATEIbHOCTH, OpPraHUW30BBIBATH W KOOPAWHUPOBATH JEHUCTBHUS IO €€ JOCTHIKEHHIO:
COCTaBJISATh IJIaH ACUCTBUMN, paclpeesaTh PO C YYETOM MHEHHUM y4aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOU padOThI;

OLICHMBATh KAY€CTBO CBOET0 BKJIAJa U KaXKJIOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJIaraTh HOBBIE ITPOEKTHI, OLIEHUBATH UEU C MO3UIMN HOBU3HBI, OPUTHHAJIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3IUYHBIX CUTYAlIUSX, IPOSABIISATH TBOPUECTBO U BOOOPAKEHUE,
OBITh MHULIUATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anmusi:



UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS BBISIBIICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IEJICBHIC M CMBICIOBBIC YCTAHOBKH B CBOMX JICUCTBUSX M TOCTYIKAaX IIO
OTHOUIIEHHIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBbIO0 OKPYIKAIOIINX;

CaMOCTOSTEIIEHO OCYIIECTBIIATh IO3HABATEIBHYIO JEATEIBHOCTh, BBISBISITH MPOOJIEMBI, CTaBUTh W (HOPMYJIHUPOBATH
coOCTBEHHBIC 3a/1a4u B 00pa30BaTEIHLHOMN NCITEIHHOCTH M )KU3HEHHBIX CUTYyaITUsX;

CaMOCTOSITENIbHO COCTAaBIIATh IJIaH PEHICHUsI MPOOJIEMbI C YUETOM UMEIOIIUXCA PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEINOYTCHUN;

JABATh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUIA;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IMIMPOKON IPYAUIIMU B Pa3HBIX 00JIACTAX 3HAHUM, MOCTOSIHHO MOBHIIIATH
CBOI 00pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LEIAM;

BJIaJICTh HABBIKAMU MO3HABATEILHON pehIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX
pPEe3yJIbTaTOB U OCHOBAHUH, UCTIOIB30BaTh TPUEMBI pedICKCUU JJISl OLICHKU CUTYallUH, BLIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMAThH PEIIEHUS 0 UX CHUKEHHUIO;

MIPUHUMATH MOTHBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB ACATEIBLHOCTH;

3) npuHsiTHE Ce0sl U APYTUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JIPYTUX HA ONIMOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TTO3UIIMU JPYTOTO YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHUsS porpammbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKIIIOUAIOT CHEIUPUYECKUE IS
ydyeOHoro mnpenmera «buonorus» Hay4HbIe 3HAHUS, YMEHHS M CIOCOOBI JCHCTBUH IO OCBOEHUIO, HWHTEPIIPETAIlUU U



npeoOpa3oBaHUIO 3HAHUM, BUJBI IEATEILHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUM B Pa3IMUHBIX YUEOHBIX
CUTYallMsIX, & TAK)KE B PEalbHBIX KU3HEHHBIX CHUTyallUsX, CBSA3aHHBIX C OWoiorued. B mporpamme npeiMeTHbIE Pe3yJIbTaThl
MPEJICTaBJICHBI 10 TOAaM 00yUYCHHS.

[IpeameTHbIE pE3ynbTaTHl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOIKHBI OTpaXXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIHM OUOJIOTHH B CHCTEME HAyUYHOTO 3HAHUSI €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPa M HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMONIOTHH, (PYHKIIMOHATFHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHUsI )KU3HEHHBIX 3a]1a4;

yMEHHUE PacKphIBaTh COJIepKaHUE OMOJOTUYECKUX TEPMUHOB U MOHSATUMN: KU3HB, KJIETKA, OpraHu3M, MeTaboausm (oOMeH
BEUIECTB M  MpEBpallleHUE DJHEPruM), ToMeocTa3 (CaMOperyysius), YypOBHEBas OpraHU3alUsl O KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHE M3J1araTh OMOJOTMYECKHE TEOpHUH (KJIETOYHAs, XpPOMOCOMHAsl, MyTallMOHHAs, LIEHTpaJIbHAsl JOTMa MOJIEKYJISIPHOM
ouonoruun), 3akousl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u y4eHus (0 meHTpax MHOrooOpasusi U MPOUCXOKIACHUS
KyJIbTypHbIX pacTtenuit H. 1. BaBunosa), onpenensats rpaHuIlbl UX MPUMEHUMOCTH K dKUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJAaMU HAYYHOrO IMO3HAaHHUS B OWOJIOTMHU: HAOIIOJEHUE U OINMCAHUE >KUBBIX CHCTEM, MPOLECCOB U
ABJIICHUM, OpraHU3alMs U TPOBEICHHE OMOJOTMYECKOrO0 HKCIIEPUMEHTA, BBIIBH)KEHHE THIOTE3bl, BBISBJIECHUE 3aBHCHUMOCTU
MEXIy HCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX PE3yJIbTaTOB, MCIOJb30BAaHHBIX HAYYHBIX MOHITHI, TEOpUA U
3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACNIATh CYUIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK TPOKAPUOT U IYKAPHOT, OJTHOKIETOUYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHA BEIIECTB M MPEBPAIICHUS SHEPIHH B KIETKE, (DOTOCHMHTE3a, MIACTUYECKOrO U
HSHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHMS, Pa3MHOXKEHUS, WHAMBUAYaJbHOTO pa3BUTHUS
opraHu3Ma (OHTOT€HE3);

yMEHHE NPUMEHATH MOJIYy4YCHHbIE 3HaHWUS i1 OOBSICHEHHS OMOJIOTMYECKHX IPOLIECCOB U SIBJICHUM, Ui TPUHATHUSA
MPAKTUUYECKUX PpELIeHUH B IOBCEIHEBHOM JKM3HM C LEJIbl0 o0ecnedeHuss Oe30MacCHOCTH CBOETO 3J0pPOBbsl U 30POBBS
OKpY)XaloIMUX JIIOJeH, COOJMIOJEHUSI HOPM TIPaMOTHOIO TIOBEJCHHS B OKpYXKAWOIIeW NPUPOJHON cpene, MOHUMaHHUE
HEOOXOJUMOCTH  HCIIOJIb30BaHMUS  JOCTHOKEHHH  COBPEMEHHOM OHOJOTMM W OMOTEXHOJOTHMH Ui  PallOHAIBHOTO
MIPUPOAONOIb30BAHHS;

YMEHHUE peliaTh 3JIEMEHTApHbIE TE€HETUYECKUE 3a/1a41 HA MOHO- U IUTHOPUTHOE CKPEIIMBAaHUE, CLIEIJICHHOE Hacle0BaHue,
COCTAaBJISITH CXEMbl MOHOTMOPUTHOTO CKPEIIMBAHUS ISl PEJCKa3aHusl HACIEI0BAHUS PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINIOJIHATH Ta00OpAaTOPHBIE U MPAKTHUYECKUE pabOThI, COOJII0IATh MpaBUiia IpHU padoTe ¢ y4eOHBIM U JIa0OPATOPHBIM



00opy/10BaHUEM;

yMEHHE KPUTHYECKH OILIEHWBAaTh W HUHTEPIPETUPOBaTh HH(OpPMAIMIO OHUOJIOTUYECKOTO COJACPKAHUS, BKIIOYAIOIIYIO
IICEBJIOHAYYHbIE 3HAHUS M3 PA3IUYHBIX HCTOYHUKOB (CpPEACTBA MAcCOBOM HH(POPMALMH, HAYYHO-NOIYJISIPHBIE MaTepHalbl),
ATUYECKHE aCMEeKThl COBPEMEHHBIX UCCIIeI0OBAaHUI B OMOJIOTUH, MEIUILIHE, OUOTEXHOJIOTUH;

yMEHHE CO3/1aBaThb COOCTBEHHBIC NHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001as OHOIOTHYECKYI0 HH(OPMALUIO U3
HECKOJIbKMX UCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh NOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pE3yNbTATHl OCBOCHUS YueOHOro npeamera «buonorus» ¢ 11 knacce NOIKHBI OTpaXKaTh:

c(OpPMUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOT'O 3HAHUSI ECTECTBEHHBIX HAYK, B JOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYyUYHOM KapTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX -
OMOJIOrOB B pa3BUTHE OUOIOTHH, (PYHKIMOHATLHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COAEPKAHME OMOJOTMUECKUX TEPMHUHOB M MOHATHI: BHJ, NOMYJSALUS, TeHO(OHJ, 3BOJIOLU,
ABWOKYLIME CHIIbl ((aKTOpbl) HBOJIIOLMHU, TMPUCHOCOOJEHHOCTh OPraHM3MOB, BHA000pa30BaHHE, 3KOJOTMYECKHE (HAKTOPBI,
HKOCUCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEIYLICHTHI, LIENIN TUTAaHUS, SKOJIOTHYECKasi MupaMuia, OMoreoreHos, ornocgepa;

YMEHUE U3JlaraTb OMOJOTHYECKHEe TeOpHH (3BOMoIMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHSI SBOJIOLIMH ), 3aKOHBI
1 3aKkoHOMepHOcTU (3apozsimieBoro cxoactBa K. M. bapa, uepenoBanus TiiaBHBIX HalpaBieHUM W myTed sBomronmu A. H.
CesepoBa, yuenust o onocdepe B. U. Bepraackoro), onpeaensiTe TpaHUIlbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJaMU HAy4YHOrO MO3HAaHHUS B OWOJIOTMH: HAOIIOJEHUE U OINKCAHUE >KUBBIX CHCTEM, MPOLECCOB U
ABJICHUM, OpraHU3alMs W TPOBEICHHE OMOJOTHMYECKOrO0 HKCIEPUMEHTA, BBIIBH)KEHHE THMIOTE3bl, BBISIBJIECHUE 3aBHCHUMOCTU
MEXIY MCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHE IMOJYUYEHHBIX PE3YyJIbTaTOB, UCHOJb30BAHHBIX HAYUYHBIX MOHSTHI, TEOpUNA U
3aKOHOB, YMEHHUE JENaTh BHIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJIEIATh CYLIECTBEHHbIC MPU3HAKW CTPOCHHUS OMOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYJSLUUH, MPOAYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOreOlIEHO30B U 3KOCHUCTEM, OCOOEHHOCTH IPOLECCOB: HACJIEICTBEHHOW W3MEHYHUBOCTH,
€CTECTBEHHOT0 0TOOpa, BHMJI000pAa30BaHUs, INPUCHOCOOJEHHOCTH OpPraHU3MOB, JEUCTBUS D3KOJOTMYECKHX (PAKTOPOB Ha
OpraHu3Mbl, IMEPEHOCA BEUIECTB M IOTOKAa 3HEPIMM B 3KOCHCTEMAaX, aHTPONOIE€HHBIX HM3MEHEHUH B DKOCUCTEMAx CBOEH
MECTHOCTH, KPYTOBOPOTA BEIMIECTB M OMOTCOXUMUYECKUX ITUKIIOB B Orocdepe;

yMEHHE NPUMEHATH MOJIy4YeHHbIE 3HaHWUS i1 OOBSICHEHHS OMOJOTMYECKHX IMPOLECCOB W SBJICHUN, Ui TPUHATHSA
MPAKTUYECKUX PEIICHUH B TMOBCEJHEBHOM >KM3HU C IeNIbl0 oOecreyeHusi Oe30MacHOCTH CBOErO 3/I0POBbS M 370POBBS
OKPYKAaIOIIUX JIIOJIeH, COOJIIOEHUST HOPM TPAMOTHOTO TMOBEIECHUS B OKpYy)KaloUled NpUPOAHON cpene, MOHUMaHUe
HE0OXOAMMOCTH UCIIOJIb30BAHUS JOCTHKEHUI COBPEMEHHON OMOJIOTUY AJI PAllMOHAIBHOTO MPUPOIONOIB30BAHMS;



yMEHHUE pellaTh JIEMEHTapHbIe OMOJIOTHYECKUE 3a/lau, COCTABISITh CXEMbI MEPEHOCA BEIIECTB U SHEPTUU B SIKOCHCTEMAX
(1enu nuTaHus);

YMEHHUE BBITIOJHATH TA0OPATOPHBIE M MPAKTHIECKHE PAOOTHI, COOI0IATh MpaBUiia P padoTe ¢ yIeOHBIM U JIA0OPATOPHBIM
000pynOBaHUEM;

YMEHUE KPUTHYECKH OICHWBATh M HWHTEPIPETUPOBATH HHPOPMAIHIO OHOJOTHYECKOTO COJEPIKAHUS, BKIIOYAIOIIYIO
MICEBJIOHAYYHBIE 3HAHUSA W3 PA3JIMYHBIX MCTOYHUKOB (CpelcTBa MaccoBOW HHGOPMAIMU, HAYUYHO-MOIMYJISPHBIE MaTEpHUabI),
paccMaTpuBaTh TJIOOATBHBIE HKOJOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHUIO K HAM COOCTBEHHYIO
MO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC IHCbMEHHBIE M YCTHBIE COOOIIEHUS, 00001as OHWOJIOTHYEeCKYyl0 HHGPOPMAIMIO U3
HECKOJBKHX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHSATUIHBIN anmapat OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne  HaummenoBanme pasgenoB KosuyecTBo yacos DJIeKTpPOHHbIe (LM (PpOBbIE)
n/0 | TeM NPOorpaMmbl Bcero Kourtpoabubie IIpakTHyeckue padoTsl 00pa3oBaTelbHbIE PECYPChI
padoThbI
1 bronorus kak Hayka 2 0.5 bubmuoreka [JOK
https://m.edso00.ru/7f41c292
2 JKuBble cucTeMbl 1 BX 1 bu6mmoreka [IOK
OpraHu3anus https://m.edso00.ru/7f41c292
3 XUMHUUYECKUN COCTaB U 8 1 1 bubmorexa [JOK
CTPOEHUE KIIETKU https://m.edso00.ru/7f41c292
4 JKuzHenesTeabHOCTh 6 bubmuorexa [JOK
KJIETKH https://m.edso00.ru/7f41c292
5 PazmHoOxeHune u 5 1 1 bubnuotexa [JOK
WHVBHIyaIbHOE Pa3BUTHE https://m.edso0o.ru/7f41c292
OpPTaHHU3MOB

6 HacnencreenHocTs u 8 15 bu6nuoreka [IOK


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

U3MEHYUBOCTh
OpPraHUu3MOB

Cenexuus OpraHU3MOB. 3

OCHOBBI OMOTEXHOIOTHHI

Pe3epBHOE Bpems 1 1

OBIIEE KOJIMYECTBO 34 3 4
YACOB I10 [TPOTPAMME

11 KUIACC

Ne HaumenoBanue KoanuectBo yacos
n/n  pa3iesoB U TeM Bcero KountpoJabHbie IIpakTHyeckue
NMPOrpaMMbI padoThbI padoThI

OBOJIOIHOHHAS 9 1
ouoorus

Bo3HuuknoBeHHE 1 9 0.5
pa3BUTHE KU3HU HA

3emite

OpranusMsl 1 5 1
OKpYyKaroIias cpeyia

Coo0miecTBa 9

IKOJIOTHYECKUE

CHUCTEMBI

PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34 0 2.5
YACOB I10

[TPO'PAMME

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

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c292

JuiekTpOoHHbBIE (LU pPOBbIE)
o0pa3oBaTe/bHbIE Pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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