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HOACHUTEJIBHAS 3AIIMCKA

[Ipu paszpaborke mporpaMMbel MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JJIsl OIpENesICHUS
MOJIX0/M0B K (DOPMHPOBAHMIO COAEpKaHUS ydeOHOro mpeamera «bHOJOTHS» COCTABWIIM:
koHuentyanpHble nojoxeHuss OI'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH, COJCpKAHMUSA,
pe3yJIbTaToOB 00yUYeHUs U TPEOOBAHMIA K YPOBHIO MIOATOTOBKH BBITYCKHUKOB, TTOJIOKEHHUS 00 00IITHX
HEeNAX W MPUHLOUIAX, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro OOIIero
obpazoBanust B Poccuiickoii denmepammm, a TakkKe TOJOKEHUS O crHenuduke Ouoioruu, e
3HAYCHUU B MTO3HAHUU JKUBOM MPHUPOJIBI U 0OOECTIEYCHNH CYIIIECTBOBAHHSI YEJIOBEUECKOTO 0OIIeCTBa.
CornacHO Ha3BaHHBIM IOJIOKEHUSIM, OIIPEIETIEHb OCHOBHBIE (DYHKIIUM IIPOrpaMMbI 110 OHMOJIOTHH U
€€ CTpyKTypa.

JlanHasi mporpamMma peajln3yercsi C Y4YEeTOM MaTepHalbHO-TEXHUYECKOW 0a3bl ILIeHTpa
€CTECTBEHHO-HAyYHOW M TEXHOJIOTHMYECKON HarpaBlieHHOCTeH «Touka pocTay.

[Iporpamma mo OGuosoruu Aa€T MPEACTABICHUE O LEAX, 00 oOmiel cTpaTteruu 00ydeHus,
BOCHUTAHMS M Pa3BUTHS 00ydaroluXxcsl CpecTBaMu yueOHoro npeamera «buonorus», onpenenser
00s13aTeNTIbHOE TIPEMETHOE COZAEPIKaHUE, €ro CTPYKTYPY, pacupeiesieHne 1Mo pasjeiiaM W TeMaw,
PEKOMEHIyeMYIO TTOCIIEA0BATEIbHOCTh N3YUYCHHUST y4eOHOTo MaTepralia ¢ y9€TOM MEXKIPEIMETHBIX
W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKM 00pa30BaTEIbHOTO TPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOydJaronuxcs.

B nporpamMe mno Ouosoruum TakKe YUYHUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpeAMETHBIM M NpPEeIMETHbIM pe3yjbTaTaM o0OydYeHHs B (HOpMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4Y€OHO-ITO3HABATEIHHOU JCATEIBHOCTH/YUEOHBIX NEUCTBUN OOYYaIOMUXCS TI0
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTr0 00pa30BaHuUs.

B mporpamme mo Ouonoruu (10—11 kmaccel, 6a30BBI YpOBEHB) peaIM30BaH TMPUHIIUII
MIPEEMCTBEHHOCTH B M3y4YeHUU Ouosioruy, Onarogaps dYeMmy B HeH IpocMaTpuBaeTcs
HANpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBSA3aHHBIX C (OPMUPOBAHHMEM ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OPHEHTAUUN  JIMYHOCTH,  HSKOJIOTMYECKOTO  MBIIUICHHUS,
MIpeJICTaBJICHUM O 310pOBOM 00pa3e KU3HU U OEPEKHBIM OTHOIICHUEM K OKpY>Karolllel MPUpOIHOI
cpene. [loaToMy Hapsngy ¢ uzydeHueM oOIIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUU
KUBBIX CHCTEM pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOLECCOB B
nporpaMMe 1Mo OHOJOTMU YAEJICHO BHHUMAHUE MWCIOJNb30BAHUIO TIIOJTYYEHHBIX 3HAHUU B
MOBCEJIHEBHOM JKM3HM U1 pELICHUS MPUKIaTHBIX 3a7ad, B TOM 4YHCIe: HNPOPUIAKTHKU
HACJIEICTBEHHBIX  3a00JIeBaHMII  4YENOBEKa,  MEIUKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHMSA,
000CHOBaHHUSI DKOJOTHYECKH [eJ1ecOo00pa3HOro MOBEIEHUS B OKPY’KAIoUIeH MpHUpOAHOM cpere,
aHallM3a BIIMSAHUS XO3SIMCTBEHHOM JIEATENBHOCTH 4YEJIOBEKa HA COCTOSIHHE MPHUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHMMAHUS K NPUKIAJHOW HAIMPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» MNPOAUKTOBAHO HEOOXOAMMOCTHIO OOECTEeUEHUs YCIOBUU JUISl pelleHus
OJTHOM M3 aKTyaJbHBIX 33/1a4 IIKOJIBHOTO OMOJOrMYECKOTro OO0pa30BaHHUs, KOTOpas MPEAroaaracT
dbopMupoBaHHe Yy OOYyYarOIIUXCS CHOCOOHOCTH aJalTUPOBATHCA K HW3MEHEHUSM TUHAMHUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHEe cpeaHero oOmiero oOpazoBaHUs 3aHMMaeT BaxHoe Mecto. OHa
obecrnieunBaeT (opmupoBaHue y oOOydarolmuXcs MPEACTAaBICHUH O Hay4yHOW KapTHHE MHpa,
pacimupsieT U 0000IIaeT 3HaHUS O KMBOW MPUpPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3alliil ¥ DHBOIIOLMHU, CO3MAET YCIOBUS JUIs: TIO3HAHHS 3aKOHOB JKMBOW TPHPOJIBI,



dbopmupoBanusi (YHKIIMOHATLHOW TPAMOTHOCTH, HABBIKOB 3J0pOBOr0 M Oe3omacHoro oOpasa
ZKHU3HHU, 3KOJOTHYCCKOI'O MbIIIJICHUA, HCHHOCTHOI'O OTHOIIICHUA K JKUBOU npupoac U 4CJIOBCKY.

Bonpmoe 3Hauenne 6I/IOJIOI‘I/I$I HUMCECT TAKXKC IJI PCIICHUA BOCIIMTATCIIbHBIX U PA3BUBAIOIIUX
3aa4 CpeaHero ooOmero oOpa3oBaHUWs, comMaIM3anuu obOydaromuxcs. M3ydenune Owmonoruu
O6GCH€‘-H/IB21€T yCioBud  JIA (1)OpMI/Ip0BaHI/IH HHTCJUICKTYAJIbHBIX, KOMMYHHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpHI, CIIOCOOCTBYET MHTETPaliy OMOJIOTHYECKIX
3HAHUW C MpPEJICTaBICHUSIMHM U3 JAPYTUX y4eOHBIX IpPEIMETOB, B YAaCTHOCTH, (PU3UKH, XUMHUHU U
reorpadun. Ha3BaHHbIE TMONOKEHHUS O TMpeaHa3HauYeHHH Y4eOHOro mnpeamera «buomorusn
COCTaBHJIM OCHOBY JUIS OTIPENENICHUS MOAX0J0B K OTOOPY M CTPYKTYPUPOBAHHUIO €T0 COJCPIKAHUS,
MPEJCTaBICHHOTO B MPOrpaMMe 1o OMOJIOTHH.

OT60p coxepkanust yueOHOTO TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIHIA KyJIBTYpOCOOOPa3HOTO TOJX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYalOMIMECcs JIOJDKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HAUMMble s (GOPMUPOBAHUS OOILIEH KYyJbTYphl, ONpEACIIoNe
a/JIeKBaTHOE I[IOBEJCHHUE 4YEJIIOBEKa B OKpYy)Kalollled MPUPOAHOM cpele, BOCTpEOOBAHHBIE B
MOBCETHEBHOW >KM3HM U TMPAKTHYECKOW nestenbHocTH. Ocob00e MEecTo B ATOM CHUCTEME 3HAHHM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUS, KOTOPBIE CIYKaT OCHOBOH Uit OPMHUPOBAHUS TTPEICTABICHUN
(6} COBpeMeHHOI\/'I eCTCCTBeHHO-Hay‘-IHOﬁ KapTUHC MHpPAa W HCHHOCTHBIX OPHUCHTAIHAX JHYHOCTH,
CIOCOOCTBYIOIIUX TYMaHHU3AIIUN OMOJIOTUYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHUS YYeOHOrO Marepuana B TIporpamMMe IO OHWOJIOTHH
OCYIIECTBIIEHO C YYE€TOM NPUOPUTETHOIO 3HAYCHUS 3HAHWH 00 OTIMYUTEIFHBIX OCOOCHHOCTSIX
KUBOI MPUPOJIBL, 0 €€ YPOBHEBOW OpraHU3alliy U 3BOJIOLUU. B COOTBETCTBUM C 3TUM B CTPYKTYype
yueOHOoro nmpenmera «bHuoorus» BbIIEICHBI CIEAYIOIINE CoAepxKaTelbHble JIMHUN: «bronorus kak
Hayka. MeToabl HayyHOro Mo3HaHUA», «Kierka kak Ouonorumueckas cucreMayn, «OpraHusM Kak
Ouonoruyeckas cucrema», «Crucrema 1 MHOrooOpazue OpraHMuecKoro MUpa», « DBOJIOLUS KUBOI
MPUPOABD, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wu3ywyenuss yueOHoro mnpenmera «buonmorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3alliy )KUBbIX CUCTEM Pa3HOI0o
paHra u npuoOpeTeHrne YMEHUN UCII0JIb30BaTh 3TU 3HAHUS Ui IPAMOTHBIX JIEHCTBUN B OTHOIICHUU
00BEKTOB >KMBOW MPUPOJIBI U PEILICHUS PA3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenne nenu u3zydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecrieurnBaeTcs pelieHueM CIEIYONIIUX 3a/1ay:

OCBOEHHE 00YYaIOIIUMHUCSA CHCTEMbI 3HAHUN O OMOJOTHYECKHX TEOPUSX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBUIIaX, CIyKalIMX OCHOBOU JUIsi (JOPMUPOBAHUS MPEACTABICHUN
0 €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METO/IaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX JKMBBIX CHUCTEM pA3HOTO YPOBHSI OpraHU3allid, BBIJAIONIMXCS OTKPBITHSIX U
COBPEMEHHBIX HCCIIEIOBAHUIX B OMOJIOTHH;

(dbopMupoBaHre y OOyYarOIIUXCS TO3HABATENbHBIX, WHTEIEKTyabHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalW3a JaHHBIX O MyTSX Pa3BUTHS B OMOJOTMHM HAYYHBIX B3IJISI/IOB,
UJeH U MOAXO0/I0B K U3YUYCHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

CTaHOBIIEHUE Y 00y4Jaromuxcs 001mel KyabTypbl, GYHKIIMOHATHHONW IPaMOTHOCTH, Pa3BUTHE
YMEHHH OOBSCHATh W OLIGHWBAThH SIBJICHHS OKPYXKAIOIIETO MHpa >KMBOW MPUPOJBI Ha OCHOBAaHUU
3HAHWI U OTBITA, MOJYYCHHBIX IPU U3YYSHUH OHOIOTHH;

dbopMupoBaHre y O0OyYarOIIUXCS YMEHUN WIUTIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKHX
3HAHMA B TMPAKTUYECKOW JEATEIHbHOCTH 4YEIIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTU;



BOCIIUTAaHUC y6e)KI[éHHOCTI/I B BO3MOKHOCTH IO3HAHUS 4YECIIOBEKOM JKUBOU IMpupoakl,
HEOOXOIMMOCTH OEpeXHOr0 OTHOUICHUS K HEW, COONIONEHUS] 3TUYECKUX HOPM IPH MPOBEACHUU
OMOJIOTNYECKUX HUCCIACAOBAHMIA;

OCO3HAHHUC LI ECHHOCTU 6I/IOJIOI‘I/I'-I€CKI/IX 3HAHUU UIA TMOBBIICHUA YPOBHA SKOJIOTHYECKOU
KYJIBTYPBL, 7151 JOPMHUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHMW M YMEHUN B IOBCEIHEBHOWM >KM3HU JJIsi OLICHKHU
MOCTICICTBUI CBOEH JESATEIbHOCTH 110 OTHOIICHHWIO K OKpY’)Kalolled cpene, COOCTBEHHOMY
3JI0pPOBBIO0, 00OOCHOBAHHE U COOTIOICHUE Mep TPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpemnero oOmiero obpa3zoBanus «buonorusy, u3yyaemas Ha 0a30BOM ypOBHE,
SIBISETCA 00A3aTEILHBIM y‘-IC6HBIM npeaMeToM, BXOAAIIMM B COCTaB HpeHMeTHOI‘/'I oOactu
«EcTecTBEeHHO-HAY4YHBIE IPEIMETHD).

Jlist uzyyeHust OMoJIOruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHusi OTBOAUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gyac B Hezento), B 11 kitacce — 34 yaca (1 gac B Heziento).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTMU C OOLIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uimocodueit, 3TUKOW, ICTETHKONW M mpaBoM. Ponb Ouosioruu B
(hopMHpOBaHUH COBPEMEHHOM Hay4HOI KapTUHbBI MUpa. Cuctema OMOJIOTHYECKUX HayK.

MeTop! MO3HaHUS )KUBOW MPUPOIbI (HAOMI0IEHUE, SKCIIEPUMEHT, ONIMCAHNUE, U3MEPEHHUE,
KJIacCU(pUKaus, MOJIeIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.
Tabmuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KMBON TIPUPOIBI».

JlaGopaTopHblie U NPaKTHYECKHE PAdOTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonp30BaHHWE pa3IMYHBIX METOJOB TPH H3YYCHUH
OMOJIOrMYeCKUX O0BEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPTraHU3AIHUSA.

JKuBbie cucteMbl (OMOCHCTEMBI) Kak MpeAMET H3ydeHus Ouosioruu. OTIUYHE KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OWOCHCTEeM M HUX pa3HoOOpa3ue. YPOBHHM OpraHu3alid OHOCHCTEM:
MOJICKYJIAPHBIM,  KJIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJISALMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTr€OIEHOTUYECKHH ), OMOC(EPHBI.

JemoHncTpanum:

Tabmuipel 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HUY», «YPOBHHU OpraHU3AIMH >KUBOU
MIPUPOIBI».
O6opynoBanue: Mmoaens Monekynsl JJHK.

Tema 3. XumMHn4ecKuil COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUMN COCTaB KJICTKH. XHUMHUYECKHUE OJICMCHTBI: MAaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Boga n MUHCPAJIbHBIC BEIICCTBA.



@OyHKIMM BOJABI M MUHEPAJIbHBIX BelleCTB B KieTke. IlonnepxaHue 0ocMOTHYECKOIO
OanaHca.

Bbenxu. CoctaB u cTpoeHne 6e1KoB. AMUHOKUCIIOTH — MOHOMEpHI OenkoB. Hezamennmsbie
U 3aMEHHUMbIE AMHHOKHUCIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEJIKOBOI
MOJIEKYJbl (II€pBUYHAs, BTOpUYHAs, TPETHUYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckne GyHKIINN OCITKOB.

®epMeHThl — OHonoruueckue kKaranusaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTP,
cyocrtpatHas  crenuduuHocts.  Kodepmentsl. Burtammubel.  Otomuus  depmeHTOB  OT
HEOpPraHUYECKUX KaTaJln3aToOpOB.

VYrneBoapl: MoHOcaxapuIbl (TJIIOKO3a, pubo3a U Je30Kcupudo3a), aAucaxapujbl
(caxapo3a, nakTo3a) W mMoOJUcaxapuibl (Kpaxmal, TJIMKOTEeH, IIeJUTI0NI03a). buonorundeckue
(YHKIIUH YTJIEBOJOB.

Jlununel: Tpurauuepuasl, ¢ocdonaunuapl, crepouabl. [mapodunbHO-THAPOGOOHEIE
cBoiicTBa. buonornueckue ¢pyHknuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB U JMIUJOB KaK
HMCTOYHUKOB SHEPIHH.

Hyxnennossie kucnoter: JIHK n PHK. Hykneotnasl — MOHOMEpPBI HyKIEMHOBBIX KHUCIIOT.
Crpoenune u ¢yuxuuu JJHK. Crpoenne un ¢ynkuuun PHK. Bunet PHK. AT®: crpoenue u
GbyHKIUH.

[uronorusa — Hayka o kinerke. KinerouHass teopus — mpuMep B3aMMOJEHCTBHS HIEH U
(akTOB B HAyYHOM MO3HAHUU. MeTO/Ibl U3YUYEHUS KIETKH.

Knerka kak nenoctHas xuBas cucrema. OOmye Mpu3HaKK KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpana, mosiekysibl JIHK kak remernueckuii ammapar, cucreMa CUHTe3a Oerka.

Tunbr kineTok: sykapuoTudeckas M Ipokapuotudeckas. OcoOEHHOCTH CTPOCHHMS
MpoKapruoTHUECKON KiIeTKu. Kietounas crenka Oakrepuii. CTpoeHHE dYKapHOTUUECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, JKUBOTHOW U TPUOHOM KIICTKH.

IloBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIMKC, UX (DYyHKIMH.
[Ina3maruyeckas MmemOpana, e€ cBoictBa W (yHkuuu. Iluroruiazma u e€ oOpraHousbl.
OnnomemOpannbie opranouibl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoufpl KJIETKH: MHUTOXOHApPWH, IIacTUibl. IIpomcxoxkneHne MUTOXOHIpHUH U IIIACTHI.
Bunp! miiactun. HememOpaHHbIe OpraHouibl KIETKH: puOOCOMBI, KJIETOUHBINH LIEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKHA. DyHKIIMK OpraHouI0B KIETKU. BKitoueHus.

Snpo — peryasTopHblil neHTp kietku. CTpoeHue sapa: sjiepHas 000104Ka, KapruoIuia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnoprt BelecTs B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacrnpeneneHue XUMHUYECKHX DOJIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenienenne XMMUYECKUX DJIEMEHTOB B )KUBOU IIPUPOIE.

Tabmuuer u cxemsl: «Ilepuoanyeckas TabnuIa XUMHYECKHX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTtes Oenka», «CTpoeHue Moekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKOU



KIeTkn», «CTpOCHHE XUBOTHOW KIETKW», «CTpoeHHEe pacTUTENbHOU KIeTKW», «CTpoeHue
MIPOKAPUOTHUYECKON KIETKI», « CTPOCHHE spa KIETKNY, « YTIEBOABI, «JIUIHIb.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYIOBAaHUE ISl MPOBEICHUS HAOIIOACHUI,
U3MEpPEHUH, AKCIEPUMEHTOB, MUKPOIPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepHUaIbHBIX
KJICTOK.

JlaGopaTopHblie U NPpaKTHYeCKHE PAdOThI:

JlabopartopHast pabora Ne 1. «l3ydeHne KaTaIUTUYCCKOW aKTHUBHOCTH ()EPMEHTOB (HA
MIpUMepe aMUIIa3bl WK KaTajaasbl)».

Jlabopatopuas pabora Ne 2. «M3yueHue CTpoeHUs KIETOK pPACTEHUM, >XKUBOTHBIX H
0axkTepuil 0]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. ’KnzHeaeaTeJJLHOCTH KJICTKH.

O6meHn BemiecTB, WJIM MeTa0OIM3M. AcCUMWISNMS  (TUTaCTUYECKU OOMEH) U
TUCCUMMJIIALINSA (PHEpreThuecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEILECTB U SHEPTUHU B MIOHUMaHUHN MeTa0oIu3Ma.

Tumber oOMeHa BeriecTB: aBTOTpOodHBIN U reteporpodHsd. Pons dpepmMeHToB B 0OMeHE
BEIIECTB U MPEBPAILEHUU SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBass (a3el ¢orocuHTe3a. Peakmum doTtocunTesa.
DddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A JIJIs KU3HH Ha 3emiie. BriusHaue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOocHHTe3. XEeMOCHHTE3UPYIoNIie OakTepur. 3HaUYe€HWE XEMOCHHTE3a JUIS JKM3HU Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PacmiersieHue BeUIECTB, BBbIACICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTarbl d3HepreTudeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KuciopogHoe OKucIeHHE, WJIM KJIETOYHOE JbpixaHue. OKHCIUTENIbHOE
dhochopunupoBanue. DPHEKTUBHOCTh FIHEPTETUIECKOTO OOMEHa.

Peaknun wmatpuunoro cuHTe3a. I'eHermueckas uHpopmanus u JHK. Peammzamms
reHeTUYeCKO MHQopMaluu B KieTke. ['eHeThuecKuil Koa W ero CBOMCTBA. TpaHCKpHUIILIUS —
Matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasuuu. KonupoBanue
aMUHOKHCIIOT. Ponb pubocom B GuocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcropus otkpeitus BupycoB (. H.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U )KM3HEHHOTO 1IMKIIa BUPYcOB. bakrepuodaru. bonesnu
pacTeHMid, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMmyHoneduiuTa yenoBeka
(BUY) — Bozoymurens CIIMda. OOpaTHas TpaHCKpUNILMs, peBepTaa M HHTErpasa.
[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JemoHncTpanum:

Ioptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsses.
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Tabmumet w cxembl: «Tumbl  mwTanus», «Mertabomusm»,  «MUTOXOHIPHS,
«OHepreTrdeckuil ooMeny», «Ximoporacty, «Dorocunte3», «Crpoenune JIHK», «Crpoenue u
¢dbyHKIIMOHMpOBaHUEe TeHa», «CuHTe3  Oenka», «leHeTwdeckmii Kom», «Bupycsm,
«bakrepnoparn», «Crtpoenne wu xu3HeHHbld 1wmkin Bupyca CIIHM[la, Oakrepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: moaenu-anmukanuu «Yapoenne JHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKH», Moaens cTpykrypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii mmki, WiaM >KU3HEHHbIM UK Kietku. MHtepdaza m muros. Ilpoueccsl,
nporekaronue B uHTepdaze. Pemnmukanus — peaxnus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. J[MIIOMIHBIM U TarIOWIHBIM XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBHAYATHHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — muto3. Cragum murosa. [Ipomeccsl, mpoucxonsdiiue Ha pasHbIX
cTaIusaX MUTO3a. bronornaeckuii CMBICII MUTO3A.

[Iporpammupyemasi rubenpb KIeTKH — arornTo3.

@opMBl  pa3MHOXKEHHUS OpraHu3MOB: Oecrojioe U TmoioBoe. Buael  OGecronoro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETrE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYNS OT OECIOIOrO.

Meiio3. Craguu Mmeiiosa. Ilpomecchl, nmpoucxoasmue Ha craausx Meiosa. [loBeneHue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cCMbIC M 3HaU€HUE ME03a.

l'amerorenes — mporecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [10710BbBIE Kene3bl:
CEMEHHHUKU M sSu4HUKU. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
siilleKJieTka) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTPOEHHUs SULEKIETOK U
cnepmaTto3onoB. Omnonorsopenue. Ilaprenorenes.

NunuBuayansHOoe pa3BUTHE (OHTOTE€HE3). DOMOPHOHAIBLHOE pa3BUTHE (dMOpHOreHe3).
Ortanbel 3MOPHOHAJIBHOTO PA3BUTHUS Y IMO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJsius,
opranorenes. [loctamOpruoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: TPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHHe cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBATh BPOKJAEHHBIE YPOJICTBA.

Poct u pazButue pacrennili. OHTOreHe3 LBETKOBOI'O PACTEHUsS: CTPOCHUE CEMEHU, CTAUN
pa3BUTHSL

JemoHncTpanum:

Ta6J'II/H_[LI U CXCMBI: ((CDOpMBI Pa3MHOKCHHA OPTaHU3MOB», ((I[BOﬁHOC OINIOAOTBOPCHUC Y
IIBCTKOBBIX paﬁTeHHﬁ», «BereratuBHoe Pa3MHOKCHHC paCTeHHﬁ>>, «HGHCHI/IC KJICTKHA
6&KTCprI», «CTpOCHI/IC IIOJIOBBIX KJICTOK», ((CTpOCHI/Ie XPpOMOCOMBI», «KneTounnri UKD,
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«Permukanua THK», «Muto3», «Meios», «IIpsamoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKONUTAIOLINX U YeJIoBeKa», « OCHOBHBIE CTaIUM OHTOTE€HE3a».

ObopynoBanue: MUKPOCKOI, MUKporpenaparsl «CrepMaTro30uasl MIEKOMUTAIOLIETOY,
«SlinexseTka MIIEKONUTAIOIIETO», «KapuokMHE3 B KIETKax KOpellKa JIyKa», MarHUTHas
Mo IeTb-anIuKanus «Jlenenne kietkm», moaens JJHK, Moaens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PAdOThI:

JlabopartopHas padota Ne 3. «HalOmoieHrne MuTO3a B KJIeTKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnaparTaxj».

Jlabopatopuas pabora Ne 4. «M3yueHue CTpPOEHHUs TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOTIpenaparax».

Tema 6. HacsieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

IIpenmer w 3amaum reHetwku. Mctopusi pa3BuTus TeHETUKU. Ponp mUTONOrMU H
SMOpPHOJIOTUH B CTAHOBJICHUW T'€HETUKH. BKIIag pocCUCKUX 1 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHEeTUKH. MeToapl TeHeTHKA (THOPUAOJOTUYECKUM, IHUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKHE TTOHATHS. | eHeTHYeCKass CHMBOJIMKA, UCTIOb3yeMasi B
CXEMax CKpEeINBaHMI.

3aKOHOMEpPHOCTH  HACJEIOBAHWSI  MPHU3HAKOB, ycTaHOBJeHHble [. MeHneneM.
MonorubpuaHoe CKpenuBanue. 3aKOH eIMHO-00pa3usi THOPUIOB TIEPBOTo MoKoieHus. [IpaBuio
JTOMUHHMPOBAHUS. 3aKOH pacHIelyieHus MNpu3HakoB. ['umore3a uncToThl ramer. [lonHoe u
HEIOJIHOE TOMUHUPOBAaHUE.

JuruOpugHoe CcKpeliMBaHHe. 3aKOH HE3aBUCMMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI TUTHMOPUIHOTO CKpEIIMBAHMS. AHAJIM3UPYIOLIEe CKpellUBaHUE.
Hcnonb3oBanue aHAIM3UPYIOMIETO CKPEIIMBAHUS [T ONIPeIeIeHHsI TEHOTUIIA OCOOH.

CuerieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o cuemieHHOMY
HacJeA0BaHUIO reHoB. HapylieHnue crensieHus TeHOB B pe3yJIbTaTe KPOCCUHI OBEpa.

XpOMOCOMHasI TEOpPUs HACIEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enetuka nona. XpoMOCOMHOE ONpeeieHUe noja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BuIbl M3MEHUMBOCTU: HEHACJIEACTBEHHAss M HACIEACTBEHHas. Poib
cpeabl B HEHACHEACTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(PHUKAIMOHHOMN
W3MEHYMBOCTH. BapuanumonHslid psi M BapuallMOHHAas KpuBas. Hopma peakuuum npusHaka.
KonuyecTBeHHbIE M KaueCTBEHHblE TMpPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITHOHHON U3MEHUYHUBOCTH.

HacnenctBenHnasi, uin reHOTUNHYECKasi, U3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHUYUBOCTb.
Meiio3 u MONOBOM Tpolecc — OCHOBa KOMOMHATHBHOW M3MEHUMBOCTH. MyTallMoHHAs
M3MEeHUMBOCTh. Kimaccudukanus myTanuii: TeHHbIE, XpPOMOCOMHBIE, Te€HOMHBIE. YacToTa U
MPUYMHBI MyTanuid. MyTtareHnbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIAOB B HACIIEICTBEHHOU
n3MenunBocty H. Y. BaBuiosa.
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BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METO/Abl T'€HETHUKH YEJIOBEKa:
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOICHETUYCCKUH, OHMOXUMHYECKUN, MOJCKYJISIPHO-
reHetudyeckuid. CoBpeMEHHOE OIpe/esieHue TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUpPOBaHKHE, B TOM umcie ¢ nomoibio [1[P-ananuza. HacnencrBennsie 3abosieBaHus
YeJIOBeKa: TEHHbIe Ooie3Hd, OO0Je3HM C  HACJIEACTBEHHOM  MPEAPaCIiONOKEHHOCTHIO,
XpoMocoMHBIE Ooisie3HH. CoMarhueckue M TeHepaTuBHbie MyTanuu. CTBOJIOBBIE KJIETKHU.
[TpuHIMIEL 310poBOr0 00pa3a >KU3HHU, TUATHOCTUKU, MPO(PHIAKTUKHA U JICUCHHS] TeHETHICCKUX
Oosie3Hell. MenuKO-TeHeTHYeCKOe KOHCYJIBTUPOBaHHE. 3HAUY€HHWE MEAWLIMHCKOW TEeHETUKH B
MPEAOTBPAIEHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUMN YEJIOBEKa.

JdeMoHcTpanum:

[optpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabmuis! U cxembl: «MOHOTMOPUIHOE CKPELIMBAaHUE U €r0 IIUTOr€HETUYECKasi OCHOBAY,
«3aKkOH pacIIereH’us] U €ero IUTOreHeTH4Yeckass OCHOBa», «3aKOH YHCTOThI TaMeT»,
«urnbpunnoe ckpeuuBanue», «lLluronornyeckue OCHOBBI AUTMOPUIHOIO CKPEIIMBAHUS,
«Meiio3», «B3zanMoaeincTBre amieNnbHbIX T€HOBY, «I eHeTnYecKkrne KapThl paCTEHUM, KUBOTHBIX
u yenoBeka», «['eHernka monay, «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIJIEHHOTO C IOJIOM,
«Kapuotunsl 4enmoBeka M KHUBOTHBIX», «Buasl un3MeHunmBocTH», «MoanudukanuonHas
U3MeH4YUBOCThY», «HacnenoBanue pesyc-hakropay», «l'eHeTnka rpynn kpoBu», «MyTalioHHAs
U3MEHUYUBOCTDY.

Ob6opynoBanue: Moxenu-anmukanuun «MoHorubpuaHoe ckpemuBanue», «HenomaHoe
JIOMUHHMpOBaHUE», «JlurubpuaHoe ckpemuBaHuey, «llepekpéct XpomMocoM», MHKpPOCKON U
MuKponpenapar «/Ipozodpuna» (Hopma, myTanuu (GopMbl KpbUILEB M OKpPAackH Teia), repOapuit
«I"opox moceBHOI».

JlaGopaTopHblie U NPaKTHYEeCKHE PAdOThI:

JlabopatopHas pabota Ne 5. «3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO U JUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTax».

Jlabopatopnas padota Ne 6. «M3yueHne MoaupuKamOHHON U3MEHYHUBOCTH, TOCTPOCHUE
BAapHUAIIMOHHOTO PAJIa U BAPUAITMOHHON KPUBOIY.

Jlabopatopnass pabGora Ne 7. «AHanmu3 wMyTanuidi y JApo30QHIbI Ha TOTOBBIX
MUKpOTpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBieHre U aHATTN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexknusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M Mpoliecc. 3apoKIeHUe CeeKUU U goMecTukanusa. Yuenune H. W.
BaBuioBa 0 meHTpax NPOUCXOXKIEHUS M MHOrooOpasus KyJIbTYpPHbIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COopT, IOpoJa, ITaMM.
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CoBpeMeHHBIE METO/BI CeNIeKIMU. MacCOBBI U MHIUBUAYAIBHBIA OTOOPBI B CENEKIHH
pacTeHuil u KUBOTHBIX. O1leHKa 3KCcTephepa. bIM3KOpOACTBEHHOE CKpEIMBAHUE — UHOPUIAMHT.
Uucras smHus. CkpeniyBaHWe YWCTBIX JMHUKA. [erepo3uc, wnum TUOpHUIHAS  CHIIA.
HeponcrBennoe ckpemmuBanne — ayrOpumuar. OtmanéHHas rtuOpuau3anus U e YCIeXH.
HcKkycCcTBEHHBI MyTareHe3 M IMOJYy4YEHUE MOJUILIOUJOB. J[OCTHIKEHUS CEJIEKUHH PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHNU3MOB.

buorexHonorust kak oOTpacib HPOU3BOACTBA. [€HHas MHXKEHepHs. OTambl CO3JaHUA
pexomOunanTHOW JIHK u Ttpancrennbix opranu3zmoB. Knerounas wumxenepus. Kierounsie
KyJbTypbl. MUKpPOKJIOHAIBHOE Pa3MHOXKEHUE pacTeHui. KiloHnpoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPIraHM3MOB. OKOJOTMYECKHEe M 3Thdeckue mnpodbisempl. MO —
TeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JdeMoHcTpanum:

[Toptpetsr: H. Y. Basuiios, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabmuipel 1 cxembl: kapra «LIeHTpBl MPOUCXOXKACHUS M MHOr000pa3us KyJbTYpPHBIX
pactenuii», «Ilopoasl noMamHuUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HWBanoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounele KyIbTypbl U KIIOHHMpOBaHUE», «KOHCTpyupoBaHHE U MEpPEeHOC
TE€HOB, XPOMOCOM.

OO6opynoBaHue: MyJSDKH IUIOJOB M KOPHEIUIONOB TUKUX (DOPM M KyJIbTYpHBIX COPTOB
pactenuit, repoapuii «CenbCKOX035IHCTBEHHBIE PACTSHUS.

JlaGopaTopHblie U NPpaKTHYEeCKHE PAdOTHI:

Okckypeusi « OCHOBHBIE METOABI U JIOCTIDKEHUSI CEJICKIUU PACTeHUH M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYIO (pepMy, COPTOUCHBITATEIbHBIA YYacTOK, B TEILIMYHOE
XO035CTBO, 1a0OPATOPHUIO arpOYHHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoJIOIIMOHHAA OMOJIOT M.

IIpeanochlIkl BO3HUKHOBEHMS 3BOJIOLMOHHON TeOpuH. DBOJIOLMOHHAS TEOpUs U e
MecTO B OmoJioruu. BiusiHue 3BOIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHU U IPYTHX HAYyK.

CuzerenscrtBa sBoioLMU. IlaneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD TOSBICHUS
BUJIOB B MAJICOHTOJIOTMUECKON JIETONHUCH, Nepexoanble (opMmel. buoreorpapuueckue: cxoiacTBo
U paznuuue GayH 1 Giaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMUECKUE: CXOACTBA U pa3inyus SMOPHOHOB pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AaHAJIOTUYHbIE, PYAUMEHTApHbIE OPIaHBbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.
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OpomtonmonHas Tteopust Y. JlapBuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHUE NIpU
OTPaHUYECHHOCTH PECYpCOB, HEONpenenéHHas HM3MEHYUMBOCTh, OOpb0a 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTD) u €€ OCHOBHBIE MONOKEHHUS.

MuxkposBomtonus. [lomynanns kak eIMHUIA BUAA U BOJIIOLUU.

JBuxyiue cuibl ((pakTophl) SBOJIIOLMK BUJOB B mpupoae. MyTalMOHHBINA Ipouecc u
KOMOWHATHBHAs W3MEHUMBOCTh. [lomymsumoHHele BOJMHBI W jpeiid renoB. Wzomsmus u
MUTPALIKSL.

EctectBennsiii oT00p — Hampamistomuil ¢akrop 3Boironuu. OOopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoOneHHOCT, ~ OpraHM3MOB  Kak  pe3yibTaT  dBoiouuu.  [Ipumepsl
MIPUCTIOCOOJICHUH y OpraHnu3MoB. ApoMopd03bl U UINO-a 1T TAIIUH.

Bun u Bumoo6pazoBanue. Kputepuum Buaa. OcHoBHbIE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHIeCcKoe.

MaxposBomonusi. PopMbl 3BOTIONUU: (QHIIETHYECKAsl, JUBEPreHTHas, KOHBEPreHTHasl,
napajuiensHas. HeoOpaTuMocTh 3BOMTIOIHH.

[IpoucxoxaeHnne  OT  HeCleUUAIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anus. AJanTuBHas pajnalus.

JdeMoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuubpl u cxembl: «Pa3BuUTHE OpraHMYEecKoro Mupa Ha 3emie», «3apoJbIIiH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYyIIECTBOBAHHUEY,
«EctectBenHblii  oTb0p», «MHOTOOOpasue COpTOB pacTeHuid», «MHoroobpasue Mmopos
KUBOTHBIXY, «[lonmynsauumny, «MyTanuonHas U3MEHYHBOCTDY, «ApomMopdo3b1»,
«Mnuoananranun», «OO0mas aereHepauus», «JBrwxymue cuisl 3Bomoonun», «Kapra-cxema
Mapuipyta nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIprcrnoco0i1eHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BiuI000pa3oBaHue», « IKOIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3UYHBIMU TUTIAMU OKPACKH, HaOOp ILI0/I0B
u ceMmsH, Koiulekiusi «lIpuMepsl 3alIUTHBIX NTPHUCIOCOONEHUNH Y JKUBOTHBIX», MOJEIb
«OCHOBHBIE HamNpaBIICHUs 53BOJIONUNY», O0BEMHAasE Mojaenb «CTpoeHHE TOJOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, KoyuiekKuus «@DPOpMbl COXPAHHOCTH HCKOMAeMbIX
KUBOTHBIX W PACTEHMI», Monenb anmumkanus «llepekpéct XxpoMocom», BIIaKHbBIE MpPENnapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymkm», MUKporpenapat «Jlpozoduna» (HOpMa,
MyTauu (GOpMBI KPbUIHEB H OKPACKH Tela).

JlaGopaTopHble U NpaKTHYeCKHEe PadOThI:

JIaGoparophas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(}OIOTHIECKOMY KPUTEPUIO».
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JlabopatopHass pabora Ne 2. «OmnucaHue NPUCIOCOONIEHHOCTH OpraHu3mMa u e
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHayuHbIe NpeACTaBIEHUS O 3apOXKACHUN KU3HU. HayuHble rMmoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHcHepMHs. XUMUYecKas SBOMIONUS. AOUOTEHHBIM CUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIbHOE  IOATBEP)KJIECHUE
XUMUYECKOH 3Bosronn. HavanbHble 3Tansl Ouonorudeckoit spomtonuu. ['nnoreza PHK-mupa.
®opmupoBaHue MEMOpPaHHBIX CTPYKTYpP U BO3HMKHOBEHHME MPOTOKJIETKH. [lepBble KIETKH U UX
sBoIIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hm Ha 3emie mno s3pam U nepuojgam. Karapxeil. Apxeiickas u
npotepo3oickas dpel. [laneosolickas spa u €€ mepuoabl: KEMOPUUCKHUH, OPJAOBHKCKHM,
CUJIypUHCKHH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHMN.

Me3so30¥ickas 3pa 1 €€ Meproibl: TPUACOBBIN, FOPCKUNA, MEIOBOM.

Kaiino3zoiickas 3pa u €€ nepuopl: MaJeOreHOBbI, HEOT€HOBBIN, AaHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U reoJIOTHYeCKUX mpoieccoB. OCHOBHbBIE 3Tambl BOJIOIHUU
PacTUTENBFHOTO U KUBOTHOTO MHpa. Apomopdo3bl y pacTeHH U >KMBOTHBIX. I[losiBieHue,
paciBeT ¥ BBIMUPAHUE TPYTIT )KUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKkoro Mupa Kak oTpakeHue 3Boitolud. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

DOBOJIOLMS  4YeJoBeKa. AHTpPONOJIOTMA Kak Hayka. Pa3BuThe mpeacTaBlIeHUH O
MIPOUCXOXKACHUM YesloBeKa. MeTo/ibl n3ydeHus aHTponorenesa. CxoAcTBa U pa3jinyusl 4elIOBeKa
1 XKUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.

JBwxkymue cwibl (dakToppl) aHTpororeHeza. HacneacTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MbIIUICHUE,
peusb.

OCHOBHBIE CTaIUU W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, UEIOBEK yMEIblid,
Uenosek mnpsmoxonadmui, YenoBek HeaHaepTaibckui, YenoBexk pasymubii. Haxonku
HCKOMAeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUSA, 00JACTh PAaCHpPOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHsL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIE pachl: eBpONeouHas (€Bpa3uiickas), Herpo-
aBcTpajoujHasi  (9KBaTOpHalibHAas), MOHTOJOMAHAs  (a3UaTCKO-aMepUKaHCKas).  YepTsl
MPUCTIIOCOOICHHOCTH MPEJICTaBUTENCH YENOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpurnka pacuzma.

JemoHncTpanum:

IToptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpu, Y. /Japsus.

Tabnuue! u cxemsl: «Bo3HukHOBeHNe COTHEUHON cUCTEMBD», «Pa3BUTHE OpraHuYecKoro
mupa», «PactutenbHas kieTka», <«KuBoTHas kinerka», «lIpokapuoTmyeckas KiIeTKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYECKOro MHpay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeJIOBEKa M UeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MaJ€OHTOJOTMYECKUX HAXOI0K
IIPEIKOB COBPEMEHHOI0 4eloBeKa», «J/lpeBHeimme moaw», «llpeBHue moam», «llepssie
COBPEMEHHBIE JII0N», «UenoBeueckne pachl».
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O6opynoBanue: wmymnsiku  «lIporcxoxkaeHne ueaoBeka» (OIOCTBI aBCTPATOMUTEKA,
MUTEKAHTPOIa, HeaHJepTaIblla, KPOMAHbOHIIA), CICIKH WIA U300pakeHUsT KAMEHHBIX OpYIUit
MEepPBOOBITHOTO YeNOBeKa (KaMHH-YOIIEPHI, pyOmiIa, ckpebiia), reoXpoHoJorndeckas Tabnwuia,
KoJuteKus «@opMbl COXPAaHHOCTH MCKOITAEMBIX KHUBOTHBIX U PACTCHUI.

JlaGopaTopHblie U NpaKTHYeCKHEe PAadOThI:

[MpakTaeckas padora Ne 1. «/3ydeHne HCKOTIAaeMBIX OCTATKOB PACTCHHM M )KHBOTHBIX B
KOJUJIEKIIUSX .

DKcKypcus «IBOJIOLNS OPraHMYeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIH WM
KpaeBeIueCKHil Mmy3ei).

[Iporpamma kypca «buonorus» pa3padoraHa ¢ yueToM nporpammsl Bocnutanust MAOY
«Ikoma Nel» KI'O, cormacHO KOTOpOH y COBPEMEHHOI'O IIKOJbHUKA JOJDKHBI OBITh
chopMHUpOBaHBl pocCCHiiCKMe 0a30Bble (TpakJaHCKHE, HAIMOHAIBHBIE) HOPMBI M IIEHHOCTH,
3akperuieHHble B Konctutynuu Poccniickoin denepannm.

OTU LEHHOCTH HAxOJIT CBOE OTpPak€HUE B COJAEP)KaHHWU YPOKOB IO paszeiaMm Kypca,
00eCreurBaloIIeM pa3BUTHE BBICOKOHPABCTBEHHOM JIMYHOCTH, pa3AeNsionieil poccuiickue
TpaJMLIMOHHBIE JYXOBHBIE ILIEHHOCTH, OOJajaroliedl akTyadbHbIMU 3HAHUSAMU U YMEHHUSIMHU,
CIOCOOHOM peann30BaTh CBOW TMOTEHIIMAT B YCJIOBHSX COBPEMEHHOTO OOIIECTBA, TOTOBOM K
MHUPHOMY CO3MJIaHUIO U 3amuTe PoauHeI.
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Tema 3. Opranusmbl U OKpYyKAKOIIasi cpeaa.

OKojoruss Kak Hayka. 3aJaud M pas3fenabl dSKOJIOTMH. MeTolbl 3KOJIOIMYECKUX
UCCIIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOT'0O UEIOBEKA.

Cpensl  oOWTaHusi  OpPraHW3MOB:  BOJHAs,  HAa3eMHO-BO3JYyIIHAs, IOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Okonorudeckne ¢akropbl. Kimaccudukamus dKOJIOrudeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTponoreHHsble. JlelicTBre 3KOIOrn4eckuX (PakTopoB HA OPraHU3MBbI.

AbGuotnyeckue  (paxkTopbl:  CBET, TEMIlEparypa, BIaKHOCTb. DOTONEpPHOAU3M.
[IpucnocoOnenust OpraHu3MoB K JEHCTBUIO aOHOTHUECKUX (pakTOpoB. buonornueckrue puTMsl.

buotnueckue ¢akropbl. Buapl OHMOTHYECKHMX  B3aUMOJEHCTBUN: KOHKYpPEHLHUS,
XHUILHUYECTBO, cUMOMO3 U ero ¢opmsl. [lapazutusm, koomeparus, MyTyaanu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJeOHWYECTBO). AMEHCANIM3M, HEHUTpaiau3M. 3HaueHHe OUOTHYECKUX
B3aUMO/JICHCTBUII 17151 CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJOTrHYEeCKHe XapaKTepUCTUKU MOmyssiuu. OCHOBHBIE IOKa3aTeld MOMYJISLUU:
YHCIIEHHOCTh, IUIOTHOCTh, POXJA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. [JuHamuka
YHCJIEHHOCTHU MOMYJISIIUH U €€ peryJsiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6onbar, K. @. Pynee, O. ['ekkens.

Tabmuupl u cxemsl: kapTa «lIpupoaHsie 30HbI 3eMiany, «Cpenbl 0OMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsum», «3aKOHOMEPHOCTH pPOCTAa YHCIEHHOCTU TMOMYJISIUU
unpy3opun-Typenskny», «llumessie nenm».

JlaGopaTopHblie U NPaKTHYEeCKHE PAdOThI:

JlaGopaTtopHas pabora Ne 3. «Mopdomornueckrne O0COOCHHOCTH PACTCHHH M3 Pa3HBIX
MECT OOUTAHHUSI.

JlabopartopHas padota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuueckas padota Ne 2. «[Toac4€T MIOTHOCTH MOMYJISINI pa3HBIX BUIOB PACTCHHID.

Tema 4. Coo0111€CcTBA M DKOJOTHYeCKHUEe CHCTEMBI.

CoobmiectBOo  opraHuzmMoB —  OuoneHo3. CTpykTypel — OHOLIEHO3a:  BHJOBaf,
IIPOCTpaHCTBEHHAs, Tpoduueckas (numieBas). Bunsl-nomuHanTel. CBsi3u B OHOLIEHO3E.

Okosorndyeckue cuctembl (3kocucteMsl). [lonartue o0 skocucteme M OUOreolneHo3e.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOIYLEHTbI, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopoT BemecTB M NOTOK 3HEpruuM B sKocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBble nenu u ceth. OCHOBHBIE IIOKa3aTeNd 3KOCHUCTEMBI: OHoMacca,
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OPOAYKIHUSA. DKOJOTMYECKHE NHPaMUAbI: MPOAYKIMH, YUCIEHHOCTH, Omomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUYMBOCTH, CaMOperyJisiius, pazsurue. CyKIeccusi.

[IpuponHble SKOCHCTEMBI. ODKOCHUCTEMBI O03€p M peK. ODKOCHCTEMa XBOHMHOIO WU
[IMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBbIE SKOCUCTEMbI. ATrpO3KOCUCTEMBI. YpOOIKOCUCTEMBI. buosornueckoe u
X03S1CTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak GakTop ycTOMYMBOCTH dKocucTeM. CoXpaHeHHe OMOIOTHUYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnajackoro o Ouocdepe. ['panunsl, coctaB u cTpykrypa Ouocdepsi.
XKusoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdeprl Kak TII00aIbHOW 3KOCHUCTEMBI.
JlunaMmuueckoe paBHOBeCHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB ¥ OMOTEOXMMHYECKHE IMKJIBI DJIEMEHTOB (Yyriiepojaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ounocepe 3emin. AHTpOINOTEHHBIE W3MEHEHUS B Ouocdepe.
['oGanibHBIE SKOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHHE TpHUPOJBl W dYenmoBedecTBa. CoxpaHeHHWE OHOPa3HOOOpa3Hs Kak
OocHOBa ycroiumBocTH Omocepbl. OCHOBAa paIMOHAIBHOTO YIPABJICHUS TMPHPOTHBIMHU
pecypcamMu B WX UCIOJIb30BaHue. Jl0CTIKEHNS OMOIOTHH U OXpaHa MIPUPO/IBL.

JdeMoHcTpanum:

[Toptpetsr: A. Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuibl u cxeMmbl: «[IumeBpie nienny, «brUOIEHO3: cOcTaB U CTPYKTypay, «[IpupoaHbie
coobmectBay, «llemn mnutanua», «Okonoruueckas nupamugay, «buocdhepa u uenosek»,
«JKocucTEMa IIMPOKOJKMCTBEHHOTO Jiecay, «IDKOCHCTeMa XBOWHOro Jeca», «buoneHos
BoZo&May, «ArporeHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JCUCTBUA HA MPUPOIYY,
«BaxxHelilue MCTOYHMKHU 3arps3HEHUS BO3JyXa U TPYHTOBBIX Boa», «[louBa — BaxHeiimias
cocrasisitonas 6uochepb», «PakTopsl nerpagaunu nousy, «[lapaukossiii 3¢ dex, «PaKkTopshl
PaZMoaKTUBHOTO 3arpsi3HeHus 6uocdepb», «Obimas cTpykTypa 6uocheps», «Pacrnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyropopoT yriepoma B Ouocdepe»,
«KpyroBopot a3oTa B mpupoae».

Ob6opynoBanue: MOJeJIb-anIUInKaIus «Tunnuneie OUOIIEHO3BI», repOapuit
«PacturenpHble  coobmiecTBa», Koekuun — «buoueno3», «Bpemutenu — BaKHEHIINX
CEJIbCKOXO3SICTBEHHBIX ~ KYJBTYp», TrepOapuul U KOJUIKIIMM pPACTeHUH U SKUBOTHBIX,
MpUHAIISKANTNE K Pa3HBIM SKOJIOTHYECKUM IpyIinam oaHoro Buaa, Kpacuas kaura Poccuiickoit
Oenepannu, U300paxKeHUs] OXPaHIEMbIX BUJIOB PACTEHHUI U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
BHOJIOTUX HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBalTCi TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
00y4aroIMMUCs MPOrpaMM CpeIHEro oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

[Tmanupyemble pe3ynbTaThl OMUPAIOTCS HA BEAYIIUE IeJIEBbIE YCTAHOBKH, OTPAKAOIIHE
OCHOBHOI, CYIIIHOCTHBIN BKJIaJ M3y4aeMOW MPOrpaMMbl B pa3BUTHE JIMYHOCTH OOy4aroOlIUXCs,
UX CIIOCOOHOCTEH ¢ MCIOIb30BaHNEM 000pyJoBaHUs « TOUKH pocTay.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType AWYHOCTHBIX PE3YyJbTATOB OCBOCHHUs mpeamera «buonorus» BBIIEIEHBI
CIIEIYIOIIME  COCTaBIISAIOLIME: OCO3HAaHHE OOYy4YaloUMMHUCS  POCCHUHCKOM  IpakIaHCKOM
HUJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACICHUIO,
HaJu4Yie MOTHBAIIMM K OOYYEHUIO OWOJIOTHH, IICJIICHAMPABICHHOE Pa3BUTHE BHYTPEHHHX
yOSXKICHUI JTUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBHIMH  yYCTaHOBKaMHU, TPHUCYIIUMH  CHCTEME
OMOJIOTHYECKOr0 00pa3oBaHMs, HAJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEITH U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIEC pPE3yJIbTaThl OCBOSHHUS TpenMeTra «bHONOorus» ITOCTHTarTCsS B €IUHCTBE
y4eOHOM M BOCIIUTATEIBHOM NEATELHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHHUCKUMH
COIIMOKYJIbTYPHBIMH, UCTOPUUCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHM, TIPUHITHIMHA B
oOIecTBe MpaBWIaMHd W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT IIpoOlieccaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUS BHYTPEHHEHW IMO3WUIIMH JIMYHOCTH, NMATPHUOTHU3MA,
YBOKEHHSI K 3aKOHY U IPaBOMOPSAKY, YENOBEKY TpyJAa U CTapuieMy IOKOJICHHIO, B3aHMHOIO
yBaKEHHs, OEpeKHOr0  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEIUI0 U TPaJdulUsaM
MHOTOHaIMOHaNbHOro Hapoa Poccuiickoit deneparuu, nmpupoje U OKpyk aroliei cpee.

JIndHOCTHBIE Pe3ybTaThl OCBOCHUS y4eOHOTo mpeaMeTa « bronorus» JOMmKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTHh 00y4aroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIeCTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENFHOCTH B MPOIECCEe pealln3allid OCHOBHBIX
HaMpaBJICHUH BOCIIUTATEIbHOMN JI€ATEIHLHOCTH, B TOM YHCJIE B YACTH:
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1) rpa:k1aHCKOr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAAHCKOM MO3UIMHU OOYyYaloUmIerocs KaK aKTUBHOIO U
OTBETCTBEHHOI'0 4JIE€HA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEW, yBa)KCHHWE 3aKOHA U
IIPaBOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEILHOCTH MPU CO3JaHUN yUEOHBIX TPOEKTOB,
pelIeHnH y4eOHbIX U [T03HABATENIbHbIX 33/1a4, BHIIOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTDh  OTPEACIATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

YMEHUE YYHUTHIBaTb B CBOMX JEHUCTBUAX HEOOXOAWMOCTb KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HbIMU yOEXKACHUSIMHU, KyJIbTYPHBIMH LIEHHOCTSIMU U COLUATbHBIM
ITOJIOKEHHEM;

TFOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS Y4YEOHBIX,
IIO3HABATENBHBIX M HCCIEAOBATEIBCKUX 3a/1ad, YBAKUTEIBHOTO OTHOLIEHWS K MHEHHIO
OTIOHEHTOB NP 00CYXJAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COIEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIBbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHICKOM TpakIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojdy, YyBCTBa OTBETCTBEHHOCTH mepes PoauHOM, TOpJOCTH 3a CBOMl Kpai, CBOIO
Poauny, cBo# S3bIK U KyJBTYpY, IPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K NPUPOJHOMY HACIEOUI0 M MaMSITHUKAM MPUPOJIBL,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIaJl POCCUHCKUX YUYEHBIX B CTAHOBJIGHHE U pa3BUTHE
OMOJIOTUH, TOHUMAaHUsI 3HaUeHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IPUPO/IBL, B AKU3HU YETIOBEKA U
COBPEMEHHOT0 00I1IeCTBA;

uneiiHas  yOeKIEHHOCTb, TOTOBHOCTh K CiIyXeHH0 u 3aumuTe OredecTsa,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS], OPUECHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUeE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENSAM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATUSA LEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUU C TPALULIASIMU HApOJIOB
Poccuu;
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4) 3cTETHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHMI;

[TOHUMAaHHE YMOLIMOHAIIBHOTO BO3JEHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHHE IPOSBIATH
KayecTBa TBOPUYECKOW JTMYHOCTH;

5) ¢u3nyeckoro BoOcCHUTAHHMS, (POPMHPOBAHHMS KYJAbTYPbl 3/10POBbS H
IMOLMOHAIBLHOIO 0JI1ArONOIy YU

MMOHMMAaHKE U peain3alus 3J0pOBOTo U O6e30macHoro odpa3a ku3HU (3710pOBOE MUTAHHUE,
COOJTIOZICHNE TUTUEHUYECKUX TPABHII U HOPM, COATaHCUPOBAHHBINA PEXUM 3aHSTHH W OT/AbIXA,
peryisipHass (uU3UYECKass aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBEIO;

MOHMMaHWe [EHHOCTH TMPaBHJ WHIMBUAYATFHOTO W KOJUIEKTUBHOIO 0€3011acHOro
MOBEJICHHSI B CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHME TIOCIIEJACTBUN W HENPHUATHS BPEAHBIX MPHUBBIUEK (YIOTPEOICHHS aKOTOJIs,
HapKOTHUKOB, KYpEHHSI);

6) Tpy10BOT0 BOCTIMTAHMS

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYI0IIO0HE;

TOTOBHOCTh K  aKTHMBHOM  JICATCIHLHOCTH  TEXHOJOTMYSCKOM H  COIMAJIbHOH
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIHLHO BBITIOTHSITH
TaKyIo JIeSITEIIbHOCTD;

HWHTEpEC K Pa3IMYHbIM cdepaM MpodhecCHOHATBHOU NEATEIbHOCTH, YMEHUE COBEpIIATh
OCO3HaHHBIN BEIOOp OyayIieit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HAa MPOTSHKCHUU BCEH
JKU3HU;

7) 3K0JIOrM4e€CKOro BOCIIMTAHMS

9KOJIOTUYECKH IIeJIecO00pa3Hoe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBaHHSI;

TIOBBIIIICHNE YPOBHS SKOJIOTHYECKOH KYyJIbTYpPhl: MPUOOPETEHHE ONbITa TUIAHHUPOBAHMUS
MOCTYIIKOB U OI[CHKH MX BO3MOXHBIX ITOCIIEICTBHI JUISI OKPYKAIOLIEH CPEIIbI;

OCO3HaHUE TII00ATLHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIeM U IyTel UX PEeLICHNUS;

CIIOCOOHOCTH MCIIONIB30BaTh MPHOOPETAaeMbIe NTPH N3YYSHUN OMOJIOTHH 3HAHHUS U yMEHHUSI
NpU pEIIeHHH MpoOiieM, CBSA3aHHBIX C palMOHAIBHBIM IPHUPOAOIIONIB30BaHUEM (CcOOMOIeHNE
NpaBWII TOBEJICHUS B TPHPOJE, HANpPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouocdepsl);
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AKTUBHOE HENPUATHUE NEHUCTBUH, NPUHOCAIIMX BPEH OKPYKAIOUIEH NPUPOJHON cpene,
YMEHHE TPOTHO3UPOBATH HEOIATOMPHUATHBIE AKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMACMBIX
JNEUCTBUN U NIPEAOTBPAILATh UX;

HAJIMYAE PA3BUTOrO 3KOJIOTMYECKOTO MBIIJIEHUS, 3KOJIOTHYECKON KYJIbTYpPhI, OIBITA
JIEATEIIBHOCTH  SKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PYKOBOJACTBOBATHCA UMM B
[M03HABATENbHOM, KOMMYHHUKAaTHUBHOM M COLUMAIBHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JIEATEIBHOCTH SKOJOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOILIECTBEHHOM MpPaKTUKH, OCHOBAHHOIO Ha JHalore KyJbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHMWE  SI3BIKOBOM M YHUTATENbCKOM  KyJbTypbl Kak  CpeICTBa
B3aUMO/JICHCTBUS MEXTy JIObMH U MO3HAHUS MUPA;

MOHUMaHHe CHelU(PUKH OUOJIOTUM KaK HayKd, OCO3HaHMs €€ poiau B (OPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHHUS, CO3/IJaHUH LEJIOCTHOTO MPEJICTaBICHNUs 00 OKpY KaroIeM
MHpE KaK O €IWHCTBE TMpUPOJIbI, 4YeIOBeKa M OOIIecTBa, B IMO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOMN IUBMIIM3AIMK: 00ecTIeueHUs
HOBOI'O YPOBHSI Pa3BUTUSl MEIUIIMHBI, CO3/laHME NEPCHEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTbh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA IMyTEH BBIXO/A U3 IN100aIbHBIX
9KOJIOTMYECKUX MPoOJIeM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOTY4YEHUU OMOJIOrMYECKUX 3HAHUU B II€JIAX MOBBILIEHUS OOIIEeH
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTABHOM 4YacTH (PyHKIMOHAIBHOM
I'PaMOTHOCTH 00y4arouuxcs, opMUpyeMoi Ipu U3y4eHUH OUOJIOTUY;

IIOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJIb30BaTh IOJy4yaeMble 3HAHMs JJIs aHaluu3a M OObBSICHEHUs SBJIECHUMN
OKpY’KalOIIero MHpa M HPOMCXOJAIMX B HEM HM3MEHEHUH, yMEHHe JAeiaTb OOOCHOBaHHbIE
3aKJIOYEHUS HAa OCHOBE HAy4yHbIX (DAKTOB M MMEIOLIMXCS JaHHBIX C LEJIbI0 IOJIY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO MCIIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JUIS PeIICHUs
po6JIeM B pealibHbIX HKU3HEHHBIX CUTYyallUsX;

OCO3HaHME LIEHHOCTH HAY4YHOH JeATeNbHOCTH, TOTOBHOCTb OCYILECTBIIATh MPOECKTHYIO U
HCCIIEI0BATEIbCKYIO JESITENbHOCTh HHANBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HENPEphIBHOMY OOpa30BaHMIO U €amMOOOpa30BaHUIO, K
aKTMBHOMY TIOJYYEHUIO HOBBIX 3HaHMM MO OMOJIOTMM B COOTBETCTBMM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.
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METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yiabTaThl OCBOEHUSA y4eOHOro mpenMera «buojorus» BKIIOYAOT:
3HAa4YUMbIC  AJIA (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqa}0m1/1xcs1 MCKIANCHUIITIMHAPHLBIC
(Mex1npeaMeTHbIE) O0LIEHAYYHbIE TOHSTHS, OTPAXKAIOIIKE LEIOCTHOCTh HAyYHOW KapTUHBI MUpa
u CHGIII/I(l)I/IKy MCTOAOB IMO3HAHUW, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (BGIIIGCTBO, OHEpIu-,
SBJICHHE, IPOIECC, CUCTEMa, HAYYHBIA (aKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEeopus, UCCIIEJOBaHUE, HAOJIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT U JpPYIrHX), YHUBEpCaIbHbIE
y4eOHble NeiicTBHs (IIO3HABATEIIbHBIC, KOMMYHHKATUBHBIE, PETYJSTUBHBIC), 00CCIICUNBAIONINE
dhopmupoBaHue (PyHKIIMOHATLHONW TPaMOTHOCTH W COLIMAJIIBHONW KOMIIETCHIIUU OO0YyYaroluxcs,
CIIOCOOHOCTB o0yJaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEKIMCLUTIIINHAPHBIE,
MHPOBO33PCHYCCKHUEC 3HAHUA U YHHUBCPCAJIBbHBIC y‘~I66HI)Ie HGfICTBI/IfI B IIO3HABAaTEIbHOM WM
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yibTaThl OCBOCHUS MPOTpaMMBbl CPEJHEro 00IIero oOpa3oBaHUA
JAOJIDKHBI OTpaXXaTh:

OB.]'Ia)IeHI/Ie YHUBEPCAJILHBIMHA y‘leﬁHblMI/l NMo3HaBaTEJIbHbBIMH HeﬁCTBHHMH:

1) 0a30Bble JJOrHYeCKHe AeHCTBHS

CaMOCTOSITENILHO (HOPMYIHMPOBATh M aKTyadM3HpOBaTh MPoOIeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

WCIIOJIb30BAaTh TPU OCBOCHUHM 3HAHWUH MPHEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a,
CHUHTE3a, CpaBHECHHS, KiaccUpUKaIuu, OOOOIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATUH (BBIICNATH UX XapaKTePHbIE MPHU3HAKH, YCTAHABJIUBATH CBSI3U C APYTUMHU MTOHITUSIMHU);

OTIPENIeNIATh e JEATEILHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThl ACATEIBHOCTH C MTOCTABICHHBIMU IICIISIMH;

WCIOJIb30BaTh OHOJIOTMYECKHE IOHATUS ISl OOBSICHEHUS (AKTOB M SIBICHHW KHBOUN
TIPUPO/IBL;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJIOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIbI Y 3AKJIFOYCHHS;

MPUMEHSATh CXEMHO-MOJICIIbHBIE CPEJICTBA JIJISl MPEJICTABJICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHWH B HM3y4YaeMbIX OHOJIOTUYECKUX OOBEKTaxX, a TAaKXKe IMPOTUBOPEYHMH Pa3HOrO Poja,
BBISIBIICHHBIX B Pa3IUYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pazpabaTeiBaTh IUJIaH pemieHus mnpoOieMbl C  Y4ETOM  aHAIM3a  HUMEIOLIUXCS
MaTepHUaTbHBIX U HEMaTepPHAILHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTH, OLIEHWBATH COOTBETCTBHE PE3YJIHTATOB IIENISM,
OLICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJMHHUPOBATh W BBIMIONHATH pPabOTy B YCIOBHUSX pPEaAlbHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
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2) 0a30Bble HCCIeI0BATEIbCKHE IeMCTBUA:

BIIQJICTh HABBIKAMU YUEOHO-HCCIIEI0BATEIBCKONW U MPOCKTHOW ACSITeTbHOCTH, HABBIKAMH
paspernieHus mpoosieM, CoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITOMCKY METOJIOB
pelieHus MPakTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHbIX METOIOB MTO3HAHNUS,

WCIIOBb30BaTh PA3IUYHBIC BUJIBI JIEATEILHOCTH 110 TOJYYEHHIO HOBOI'O 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPa30BAHUIO M MPUMEHEHUIO B YYCOHBIX CHUTYaIUsX, B TOM YHCIE TIPU
CO3JJaHUU Y4E€OHBIX U COIUATBHBIX ITPOCKTOB;

(hopMUPOBaTh HAYYHBIN THIT MBIIIJICHS, BIAJCTh HAYYHOW TEPMUHOJIOTHUEH, KITFOUEBEIMU
MOHSATHUSMH M METOJIAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4ll B 0OpPa30BATEIbHOU JEATEIHLHOCTH H
KU3HEHHBIX CUTYaIHSIX;

BBISBJISITh TTPUYMHHO-CJICICTBEHHBIE CBS3M W aKTyaJIHM3UpOBATh 3aJady, BBIJIBUTATh
TUTIOTE3y €€ pelIeHHs, HaXOJUTh apryMEHTHl IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKIACHHI,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aQHAJM3UPOBATh TIOJYYCHHBIE B XOJI€ pEIICHUS 3a7a4ud pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHMsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH LI€JICHANPABICHHBIN MONCK MEpeHoca CPeIACTB U CIIOCOOOB AECUCTBUS B
PpoeCCHOHATIBHYIO CPEyY;

yMETb MEPeHOCUTh 3HAHWA B T[IO3HABATEIbHYI0O M MPAKTHYECKyI0  00JIacTu
KHU3ZHEJESITENbHOCTH;

yMETbh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBbIE WJAEU, MpeAjiaraTb OpPUTHHAJbHBIE MOJXOAbI M pEIIeHHs, CTaBUTh
po0GJIEMBI U 3a/1a4H, TOMYCKAOIUE aIbTePHATUBHbIE PEIICHHUS.

3) pabora ¢ undopMmaumeii:

OPHEHTHPOBAThCS B PA3IMYHBIX UCTOYHHMKAX MH(opManuu (TekcTe y4eOHOro mocoous,
HAYYHO-TIONYJISIPHOM JITEpaType, OMOJOTMYECKHX CIIOBapsX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax naHHBIX, B lHTepHere), aHaMM3UpoBaTh HMH()OPMALMIO PA3IMYHBIX BUAOB U (HOPM
IPEACTaBICHUS, KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYHBOCTE;

(bopMyIUpOBaTh 3ampoChl M NPHMEHATH Pa3IUYHbIE METOIbl IPU IMOUCKE U OTOOpe
Ononornyeckoi nHPOpMaIMy, HEOOXOIMMOM IS BBITIOJIHEHUS Y4eOHBIX 3a/1a4;

IpUOOPETaTh OMBIT MCHOJIB30BaHUS WH(YOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KyJIbTYPY aKTHBHOT'O HCIIOJIL30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYIO (OpMY NpEACTaBICHUS OMOJIOTHYECKOil
uHpopManuu (cxemsl, rpaduKy, TuarpaMMsbl, TaOIHIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeJACTBa NpH paboTe ¢ OHOIOrMyYecKoi
uHpopManuei: TpUMEHITh XUMHUYECKUe, (U3MUECKHe M MaTeMaTHYeCKHe 3HaKH M CHMBOJIBL,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MNpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIeTh HAaBBIKAMHM paclo3HaBaHWs W 3alIUThl MHOpMalUuu, HHGOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.
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OBJIa)IeHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMH I[eﬁCTBHﬂMPI:

1) oOmenume:

OCYIIECTBJIATh KOMMYHHUKALIMU BO BCEX cepax *KHU3HU, aKTUBHO y4acTBOBATh B AUAJIOre
WIM JUCKYCCUM IO CYILECTBY 0OCyXkaaeMoil TeMbl (yMEHHE 3aJjaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYKJEHHMsSI OTHOCHUTEJIbHO BBINOJHEHMsI Npe/ylaraéMod 3aJayd, Y4YUThIBaTb HHTEPECHl MU
COTJIACOBAHHOCTb MO3ULUHI APYTUX YYACTHUKOB JHAJIOra WIH JUCKYCCHUH);

pacrno3HaBaThb HeBEpOaJbHbIE CpEACTBA OOIIEHWS, NOHMMATh 3HAYEHUE COLUAJIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUSI KOH(DIMKTHBIX CUTYallUl, yMETh CMAT4aTh KOH(QJIUKTHI U
BECTHU NIEPETOBOPHI;

BJIAJIETh Pa3JIMYHBIMM CIIOCOOaMM OOILEHUS M B3aUMOJEHCTBHUS, OHUMAaTh HaMepeHUs
JOPYTUX JIIO/IEH, MPOSBIATh YBAXKUTEIHLHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOM (popme
(dbopMyIIMpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HU3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAasl 1eATEJIbHOCTD:

MMOHUMATh W HMCIIOJIb30BaTh MPEUMYIIECTBa KOMAHAHON W MHIUBUAYAILHOW paOdOTHI TIPU
perieHun OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MMPUMEHEHHUS TPYIIIIOBBIX
(dhopM B3aMMOIEHCTBHS MPU PEIICHUN YUYEOHOU 3a/1a4u;

BBIOMpATh TEMAaTHUKy W METOJbI COBMECTHBIX ACHUCTBUI C Yy4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOT0 YiICHA KOJUICKTHBA;

MPUHUMATh 1EIH COBMECTHOW JIEATEIIbHOCTH, OPTaHMW30BBIBATH W KOOPJMHHPOBATH
JCUCTBUSL MO €€ JOCTH)KCHUIO: COCTaBJISITh IUIAH JIEHCTBHH, pacHpenelisiTh PO C Y4ETOM
MHEHHI yYaCTHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHOM paboThHI;

OLICHUBATh KAUYECTBO CBOETO BKJIA/Ia U KAXJIOTO YYaCTHHKA KOMaH/Ibl B OOIIUH pe3ysibTaT
0 pa3pabdOTaHHBIM KPUTEPUSIM,

npeJyiarath HOBBIE MPOEKTHI, OLECHUBATh WJACU C IMO3WIUH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATErMYECKOE IOBEICHHE B PAa3JIMYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBiajieHue YHUBEPCATbHBIMHU PEryJSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3amms:

HCIIOJIB30BaTh OHOJIOTHMYECKUE 3HAHUS JJI1 BBIABJICHHA HpO6J’ICM H HUX PCIICHHUA B
KHU3HCHHBIX 1 y‘-IC6HBIX CUTyalusx,
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BBIOMpATh HA OCHOBE OMOJIOrMYECKUX 3HAHUM IEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUAX M IOCTYIIKaxX [0 OTHOLICHHIO K JKMBOW IPUPOAE, CBOEMY 3IJOPOBBIO U 310POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TMO3HABATEIBHYIO JEATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJMPOBATH COOCTBEHHBIC 3aJa4yd B 00pa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PELIEHUs! IPOOIEMBI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH U MPEAIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaLMIM;

paciupsATh paMKH y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSABICHUIO IIMPOKOM DSpyIUIUMU B pasHBIX
o0nacTax 3HaHUM, OCTOSIHHO MOBBIIIATH CBOI 00pa3oBaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYalldsIM, BHOCHUTh KOPPEKTHBBHI B JESATEIHHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh HAaBBIKAMU TIO3HABATEILHON PEQIICKCUU KaK OCO3HAHMS COBEPIIIAEMBIX JIEHCTBUI
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIIOJIB30BaTh MPUEMBI pedeKCcun
JUIS OLICHKU CUTYalluH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IPU aHAINU3€E Pe3yIbTaToOB ACITEIbHOCTH;

3) npuHsiTHe cedsi M APYIrUX:

MPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IPU aHaIN3€e Pe3yIbTaTOB JAESTENbHOCTH;
MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TO3UIUH IPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATHBI

IIpenmetHbie pe3ynbTaThl ocBoeHHs nporpammbl COO 1o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npeamera «buonorusy HayyHble 3HAHHS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpeTalMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEeATeNbHOCTH 110 IMOJyYEeHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B PAa3UYHBIX y4eOHBIX
CUTyallUsX, a TaKkKe B pEaIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpamMmme mpeaMeTHbIe Pe3yIbTaThl IPEACTaBICHBI 110 rojJaM 00yueHHs.
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[IpenmeTrHble pe3ynbTaThl OCBOEHUsA yueOHoro mnpenmera «buonorus» e 10 knacce
JOJDKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJNU OMOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHHUS, O BKJIAJIe POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ononoruu, PyHKIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa ISl PELICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJIEpKaHUE OMOJOTUYECKUX TEPMUHOB M IOHATUMN: KU3Hb, KIIETKA,
opranusM, Mera0oiu3M (OOMEH BEHIECTB H  MPEBpallleHue SHEPruM), TroMeocTas
(camoperynauus), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BE/IECHUE
(penpoyKiusi), HacJIeACTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE H3Jaratb OMOJIOrMYeCKHe TEOpHUH (KJIETOYHAs, XpOMOCOMHas, MYTallMOHHas,
LEHTpaJbHasl JorMa MOJIEKYJsIpHOM Ouonorun), 3akoHel (I. Mengens, T. Moprana, H. W.
BasuiioBa) u yueHust (0 eHTpax MHOro00Opasusi U MPOUCXOKIACHUSI KyJIbTYpHBIX pacTeHuil H. U.
BaswuiioBa), onpenenaTs rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHUE BJaJIeTh METOJJaMU HayYHOTr'O MO3HAaHUS B OMOJIOTMM: HAOJIIOJEHHE U ONUCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alusi U TMPOBEIACHHE OHOJIOrMYECKOTo
SKCINEPUMEHTA, BBIJBI)KEHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX pPE3YyJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeIaTh BHIBO/IbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCNATh CYLUIECTBEHHbIE MPU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT U AYKAPHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIECTB U
IIPEBpAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M IHEPreTU4YecKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, M€H03a, OMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBUIYaIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3),

YMEHUE NMPUMEHATh MOJy4YE€HHbIE 3HAHUSA JUIsl OOBSICHEHUS! OMOJIOTMUYECKUX IPOLIECCOB U
SIBJICHUH, JUI IPUHATHS IPAKTUUYECKUX PELICHUH B IOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCTIeYeHns
0€30IIaCHOCTH CBOEr'0 3[0POBbSl U 3J0POBbSl OKPY)KAIOLIUX JIIOJEH, COONIONEHUS HOpPM
IPaMOTHOIO MOBEJIEHHUsI B OKpYyXarollell NpUpoIHOH cpele, MOHMMaHHEe HEOOXOAMMOCTHU
UCIOJIb30BAHUS JAOCTHKEHUH COBPEMEHHOM OMONOrMuM M OMOTEXHOJIOTHH Ul palyOHaIbHOIO
IIPUPOJOIIOIB30BAHMUS;

YMEHHE pelarh 3JIEMEHTApHble TE€HETHYECKHE 3aJaud Ha MOHO- U JUTHOpHIHOE
CKpeLIMBaHUE, CLICIUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTMOPUAHOTO CKpEIIMBaHUS
IUIs IPeICKa3aHusl HacleI0BaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATh JJAOOpAaTOPHbIE U MpPAKTUYECKHE paboThl, cOOMI0NaTh MpaBUia IpU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OIEHMBAaTh U HHTEPIPETUPOBATh HH(GOpPMAIMIO OHOIOrHYECKOro
COJIep)KaHUs, BKJIIOYAIOIIYIO ICEBJAOHAYYHbIE 3HAHUS U3 Pa3IMUYHbIX MCTOYHUKOB (CpeicTBa
MaccoBOM MH(OpMaIMK, HayYHO-TIOMYJIIPHbIE MaTepUallbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIIeIOBaHU B OMOJIOTHH, MEMIIMHE, OMOTEXHOIOTHH;

YMEHHE CO03/aBaTh COOCTBEHHbIE NHMCBMEHHbIE W YCTHBIE COOOIIEHUs, 00o00Imas
OMOJIOTHYECKYI0 HMH(POPMALMIO U3 HECKOJIBKMX HCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN armapat OUOIOTHH.

IIpenmeTHble pe3yibTaThl OCBOCHHSA yueOHoro npeamera «buonorus» 6 11 knacce
JOJDKHBI OTPaXKaTh:



28

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJNU OMOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIIMOHAIBHOW T'PAaMOTHOCTH YeJIOBEKA ISl PELICHUS )KMU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJEp)KaHUE OHOJOTMYECKMX TEPMUHOB U IOHSITUH: BHJ,
NOMyJISAMs,,  TeHO(OHA,  HBOJIONMS,  JOBWKyIIHE  CWiIbl  ((hakTOphl)  HBOJIOIHH,
MPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000pa30BaHWE, KOJOTHYECKHE (DAKTOPBI, IKOCHUCTEMA,
MPOJYLIEHThl, KOHCYMEHTbI, pEIYLEHThl, LEeNu MNUTaHWs, OKOJOrMYecKas M[Upamujaa,
ouoreoreHo3, buocdepa;

yMEHHE u3Jaratb Ouosiornyeckue Teopuu (dBonounoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKask TEOPUS SBOJIOLNH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHbIX HampaBiaeHud u myted sBomonuu A. H. CeBeproa, yueHus o
ouochepe B. U. Bepraackoro), onpenensiTe rpaHUIIbl UX MPUMEHUMOCTH K )KMUBBIM CHUCTEMAaM;

yMEHHUE BJaJIeTh METOJJaMU HayYHOTr'O IO3HAaHUS B OMOJIOTMM: HAOJIIOJEHHE U ONUCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3amuss U TMPOBEACHHE OHOJIOrMYECKOro
SKCIEPUMEHTA, BBIJBI)KEHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJyYEHHBIX pPE3YyJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeIaTh BHIBO/IbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBLIETATh CYIIECTBEHHbIE NPU3HAKH CTPOEHHUS OHOJOTMYECKUX OOBEKTOB:
BUJIOB, MOIMYJISILUM, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOreOIeHO30B M IKOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTo  0TOOpa,
BH1I000pa30BaHMs, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS IKOJIOTMYECKUX (DaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPTHU B 3KOCUCTEMAaX, aHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPYyroBOpOTa BEUIECTB M OHOr€OXMMHYECKHUX IIMKIOB B
onocdepe;

yMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHHS] OMOJIOTUYECKUX MPOLIECCOB U
SIBIICHUH, JJIs IPUHATUS IPAKTUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MacHOCTH CBOETr0 3JIOPOBbS M 370POBbsl OKPYXKAIOUIUX JIIOACH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpY)Karolled NPUPOAHON cpele, MOHMMaHHE HEO0OXOIUMOCTU
HCIOJIb30BAHUS JOCTUKEHUM COBpPEMEHHOM ouonorun L paloHaIbHOrO
MPUPOIONOIB30BAHUS;

yMEHHE pelaTh dJIEMEHTapHbIe OHOJOrMYecKHUe 3aJayd, COCTaBISATH CXEMbl MepeHoca
BEIIECTB M SHEPTUU B IKOcHUCTeMax (LIEMH MUTaHuUs);

yMEHHE BBINOJIHATH J1a00paTOpHBIE U MpakTUdeckue paboThl, cOOMI0IaTh MpaBUiIa MpU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHYECKH OICHUBATh W HHTEPIPETUPOBATH HMH(GOPMALHIO OHOJIOTHYECKOTrO
COJIep)KaHUs, BKJIIOYAIOIIYIO ICEBJAOHAYYHbIE 3HAHUS U3 Pa3IMUYHbIX MCTOYHUKOB (CpeicTBa
MaccoBoi HH(pOpMaNMK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpuBaTh TJI0OATbHBIC
HKOJIOTHUECKUE MPOOIEeMbl COBPEMEHHOCTH, (DOPMHUPOBAThH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3ULUIO;

YMEHHE CO03/]aBaTh COOCTBEHHbIE IHCBMEHHBIE W YCTHBIE COOOIIEHUs, 0000Imas

OMOJIOTUYECKYI0 HWH(POPMALMI0O M3 HECKOJBKUX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapar OUOJIOTHH.
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CUCTEMA OHEHKHA JOCTUXEHUS IIVIAHUPYEMBIX PE3YJIbTATOB

OneHka JMOCTHIKEHHUS IUIAHUPYEMBIX pE3yJbTaTOB IPOBOAMUTCS B COOTBETCTBUM C
[Tonoxennem o Qopmax, MEPUONUYHOCTH, TMOPAIKE TEKYIIETO KOHTPOJS YCHEBAaEMOCTH U
IIpoMeXyTo4YHOH arrectanuu odyyaromuxcsi MAOY «llIkomna Nely» KI'O.

Texkynuii KOHTpOJIb YCIIEBAEMOCTHM Yy4YallUuXcsl IO Kypcy «bHoiorus» mnpoBOIHUTCS B
Te4YeHne y4eOHOro epro/ia 1 Npernoiaraet clieayomue Gopmbl:

- TMpOBEACHHE KOHTPOJBbHBIX MEPONPUATUN C BBICTABJIEHHEM OOydaroluMcs
MHUBUAYAIbHBIX TEKYIIMX OTMETOK yCIIEBAEMOCTH I10 PE3YJIbTaTaM X MPOXOKIACHHUS.

- BBIBEJICHUE TOJYTOJIOBBIX OTMETOK YCIIEBAEMOCTH OOYYAIOIIHUXCS IyTeM 0000IeHUs
TEKYIIMX OTMETOK, BBICTABJIECHHBIX OOY4YalOIIMMCS B TE€YEHHE COOTBETCTBYIOLIETO yueOHOIo
nepuoa;

I[lo kypcy «buonorus» npeasycMOTPEHO BBINOJHEHHE YCTHBIX, IHCBMEHHBIX H
MPaKTUYECKUX OLIEHOYHBIX MTPOLIETYP.

K ycTHBIM OLEHOYHBIM IMpoOLEAYypaM OTHOCSTCS: YCTHBIM OIpoC, pelIeHHe
OMOJIOrMYECKUX 3ajjad B yMe; KOMMEHTHPOBaHUE (aHAIM3) CUTYyallul, YCTHOE TECTUPOBAHHUE.

K mnucbMeHHBIM KOHTPOJBHBIM paboTaM OTHOCSITCS: TECTUPOBAHUE, KOHTPOJIbHBIE
pabotsl B popmare BITP u EI'D

K npakthyeckuM KOHTpOJIBHBIM pabOTaM  OTHOCSTCS: MPOBEACHHE HAay4YHBIX
HaOJI0/IEHNI; TOCTaHOBKA JIJAOOPATOPHBIX OIBITOB (IKCHEPHUMEHTOB); M3TOTOBJIEHHE MAaKETOB;
BBITIOJIHEHNE KOHTPOJIBHBIX YIPaKHEHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | TpakTieckue (ungposrbie)
NporpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoThI padoTsl pecypebi
bu6moreka [IOK
! buogorus kax Hayka 2 0.5 https://m.edso0.ru/7f41c292
2 JKuBbIe cucTeMBI U MX OpraHu3aIus 1 bubmorexa LOK
https://m.edso0.ru/7f41c292
3 XHUMHUYECKUH COCTAB M CTPOEHHUE KIIETKH 8 1 bubmorexa LIOK
https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 PKH3HENIEATENLHOCTE KICTKH 6 https://m.edso0.ru/7f41c292
5 PazmHOXeHUE ¥ MHAUBUIYJIbHOE Pa3BUTHE 5 1 bubnunoreka [JOK
OpraH1u3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekuus opranu3moB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢c292
bubnuoreka [JOK
8 Hrorosas kontpomsHaz pabota . ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmMeHoBaHMe pa3je/ioB U TeM Kontponpubie | TpakTieckue (uudgpossbie)
NPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
bubmmoreka [{OK
! IBOIIOUKORHs GUOTOTHA ; ! https://m.edso0.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f4lcc74
KontponsHast pabota « DBOIIOIMOHHOE
3. ydyeHue. BO3HNKHOBEHNE U Pa3BUTHE 1
YKU3HU Ha 3eMiie»
3 Opraau3Mbl U OKpyXarolas cpeaa 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUYECKUE CUCTEMBI 9 bubunorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> PesepaHoe Bpems ! https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJILHbIe HpﬁaKanecm/le WiydeHHst | 0GPA30BATEIBHBIE
padoThl padoThI pecypebi
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
Meto1bl TO3HAHUA KUBOM TPUPOIBI.
IIpa eckast pabora Ne 1
2 «IE)Icﬁ(T)IJ/Ii:soI;af{Ee paZJ'II/I‘IHBIX 1 0.5 bubmnorexa I[JOK
' https://m.eds00.ru/863e6122
METOJIOB IIPU U3YUYECHHUU
OMOJIOTHYECKHX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, NPOLECCHI 1 bubnuoreka [JOK
U UX U3yYCHHUE https://m.eds00.ru/863e6564
4 XuMHYecKui cocTaB KiIeTku. Boja u 1 bubnuoreka [JOK
MUHEpaJIbHbIE COJIU https://m.edso0.ru/863e674e
bubnuoreka [JOK
5 benku. CoctaB u cTpoeHue 6e1KoB 1 https://m.eds0o.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK

KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpuUMepe aMuIa3bl
WJIM KaTaJlasbl)»

https://m.edsoo.ru/863e6b72
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bubmuoreka [JOK
! YraeBOJEL. JImHALL https://m.eds00.ru/863¢6870
bubmmoreka [{OK
8 Hyxniennopie kucoret. AT® https://m.eds00.ru/863e6d5c
9 Hcropus n meTonp! n3ydeHus bubnuorexa [JOK
kieTku. Knerounas reopust https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHas xKuBas
cucremMa
CtpoeHue 3yKapuOTHUYECKON KIETKHU.
Jlabopatophas padorta Ne 2
«3y4yeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil Mol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIICaHUEY
bu6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M https://m.eds00.ru/8636766¢
bu6mmoreka [IOK
13 dorocuHTe3. XeMOCUHTE3 https://m.eds00.ru/86367c98
N bubmuorexka [JOK
14 JuepreTieckuii oOmen https://m.edso0.ru/863e7aae
JKuzHeHHbIN MK KISTKU. [{enenue
15 | padora N3 cllaGmonenmi arosa 05 bu6morera LIOK
p - A ' https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JyKa Ha
TOTOBBIX MHUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsms — Guocuntes benka https://m.edso0.ru/863e796e
18 Hexnerounsie ¢hopMbl )KU3HU — bubnuoreka [IOK

BHUPYCHI

https://m.edso0.ru/863e7540
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bubmuoreka [JOK
19 @opMBI Pa3MHOXKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e

. bubmmoreka [{OK

20 Metios https://m.edso0.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHue.

21 JlabopatopHas padorta Ne 4 05 bubnuorexa [JOK
«/3y4deHne CTpOCHUS MOJTOBBIX ' https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»

29 NHnuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

23 I'enernka — Hayka o bubmuorexa [JOK
HACJEeICTBEHHOCTH U N3MEHYNBOCTU https://m.edso00.ru/863e86f2
3

| o e Bumorea 110

p ) pHA https://m.eds00.ru/863e8878
CKpeIllMBaHHE
0 .3
25 | nesammomioro meretoma Bu6morera LIOK
a https://m.edso0.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleJJOBaHHE
npusHakoB. JlaboparopHas padora
Ne 5 «3yuenue pe3ynbraToB bubnuoreka [IOK

26 0.5 _

MOHOTHOPHUIHOTO ¥ TUTUOPUTHOTO https://m.edso0.ru/863e8c60
CKpEeILUBaHUs Y APO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

97 I'eneruxa nona. HacnenoBanue bubmuoreka [JOK
MIPU3HAKOB, CLEIUICHHBIX C ITI0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrenHas

28 n3MeH4YMBOCTb. JIabopaTtopHas 05 bubnuoreka [IOK

pabota Ne 6. Vzyuenue
MOJIM(HUKAITMOHHONW N3MEHUNBOCTH,

https://m.edsoo.ru/863e8efe
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IIOCTPOCHUE BAPUALIMOHHOTIO PAa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast "3MEHYMBOCTb.
JlabopatopHas pabora Ne 7.

bubmmoreka [{OK

29 «Ananu3 MmyTarui y 1po30Qpuisl Ha 1 05 https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIPENapaTax»
bubnuorexa [JOK
30 T'enernka uenoseka ! https://m.edsog ru/863e8d78
31 Cenekius Kak HayKa M TIpo1iecc 1
30 MeToabl U JOCTHXKEHUS CEIEKITUN 1 bubmmoreka [{OK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
33 HroroBast KoHTpoJbHAS paboTa 1 Eggg;ﬁfg;ggg 6309214
34 buoTexHonorus kak orpacib 1 bubmuorexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KIIACC
KoJsmnuecTBo 4acos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 06Pa30BATENbHBIE
padoTsI padoThI pecypesI
1 DBOJIIOIHS U METOJIBI €€ N3YUCHUS 1 Bubmiorexa IJOK
https://m.edso0.ru/863ea20e
2 Hcropus pasBuTHs NpeaCTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLIUU https://m.eds00.ru/863e9570
bu6moreka [IOK
3 MuKposBoTIONH . https://m.edso0.ru/863e9cle
[Tomynsius kKak IeMeHTapHas
€IMHHUIIAa BUJIA ¥ SBOJIOIHH.
bu6mmoreka [IOK
4 Jlaboparopuas pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHUE BUIOB 10
MOP(OTOTrHIECKOMY KPUTEPHIO»
5 JIBKyIIye criibl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOPBI) IBOJIOLUH https://m.edso0.ru/863e9da4
N bubmuorexka [JOK
6 EcrectBennsiii 0TOOp U €r0 GOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTatsl 2BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
7 BHUJI000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuoreka [IOK
MAaKpO3BOJIKOLHHA https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOIIOLINN 1
10 Hcropus xu3HU Ha 3emiie 1 METOAbI 1
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€€ n3ydeHus

11 I'unoTe3bl NPOUCXOKIEHUS )KU3HU bubmuorexa [IOK
Ha 3emiie https://m.edso00.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o 3pam U bubnuorexa [JOK
epuoIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOT'O MHPA.
13 [IpaxTnueckas padota Ne 1 05 bubnuorexa [JOK
«/3y4eHne UCKOMaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpeMeHHas cuctema bubnuoreka [IOK
OpPraHMYEeCKOTr0 MUpa https://m.edso00.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa [JOK
B p https://m.edsoo.ru/863eac2c
16 JBwxymue critbl ((hakTopsl) bubnuoreka [IOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YeJloBeKa
YenoBeueckue pachkl U IPUPOJIHBIC bubnuoreka [JOK
18 .
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
KonTponbnas pabora
19 «OBOJIIOLIMOHHOE yUCHUE.
Bo3HUKHOBEHHE U Pa3BUTHE KUZHU
Ha 3emiie»
20 DKOJIOTHS KaK HayKa
Cpenbl 00MTaHUS U SKOJIOTHYECKUE bu6mmoreka [JOK
21 .
(axTopsl https://m.edso0.ru/863eafec
AbuoTtnueckue (HakTophl.
29 JIaGoparopHas pabota Ne 3. 05 bubnuoreka [IOK

«Mopdodonoruueckiue 0COOEHHOCTH
pacTeHMi U3 pa3HbIX MECT

https://m.edso00.ru/863eb10e
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obutanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCa»

bubmmoreka [{OK
23 buomieckue darops: ! https://m.eds00.ru/863eb348
DKOJOrM4ecKHe XapaKTepUCTUKU
nonynsiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToacuér TIoTHOCTH 1 0.5
TIOMYJISIIUHN pPa3HBIX BUJIOB
pacTeHun»
o5 Coo0miecTBa OpraHu3MoB — 1 bubnuoreka [IOK
OuoIEeHO3 https://m.edsoo0.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 1 bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKa3aTeNIN SKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. 1 bubunorexa LIOK
. https://m.edso00.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 [TpupoiHbIE IKOCUCTEMBI 1
29 AHTpPOIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — rmobdanpHas 1 bubnuoreka [JOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnuoreka [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emin 1
33 Cocy1iecTBoBaHUE PUPOJBI U 1 bubnnoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbiit ypok. O60011I€HNE TEMBI
34 «Coo0111ecTBa U IKOJIOTUYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 0 o5

I[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISd YYEHUKA
* buonorus, 10 xracc/ benses JI.K., Aemvimi .M., Ky3uenosa JI.H. u apyrue; nox
penakuueii bensiea [1.K., JIpivmuna .M., AkunorepHoe oomectBo «M3maTenscTBo
«IIpocsemenne»
* buonorus, 11 xnacce/ benses JI.K., boponun I1.M., Ipimiun .M. u apyrue; noa penakmuei

bensera JI.K., Iemmmmmia .M., AxkuuonepHoe obmectBo «M3narensctBo «IIpocBenienne»
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