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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPENEIICHUS
MOJIX0A0B K (popMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwin:
koH1enrtyanbHbie nosioxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IeJIeH, COAEpIKaHus,
pe3ynbpTaToB 0oOy4deHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEeTsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepannu, a TaKkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue o IesaX, 00 00IIel cTparerun o0y4deHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aromuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompezenser o00s3aTeNbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIe0BaTeIbHOCTh M3Yy4eHHUs] y4yeOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3EH, JJOTHKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIINXCs.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsl.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbI ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B H3Y4eHHH Ouosioruu, Onarojgaps 4YeMy B HEH IpOCMaTpUBaeTCS
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIEOMOIOTHYECKUX TEOPHd, a TaKkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHWUN B IOBCETHEBHOM JKU3HU AJISl pEIICHUs MPUKIIAJHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIEeH MPUPOJIHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJOBEKAa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HaAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOJIUMOCTBIO 0OECIeYeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpenoiaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOYy4aIOUIMXCS MPECTABICHUM O HAaydyHOH KapTHHE MUpA,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'pPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe3omacHoro oOpasa
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpimoe 3HaueHme OHWONOTHS UMEET TaKkKe s PElIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yyenue
ouonorun oOecreynBaet yCIIOBUS ISt dbopMupoBaHus WHTEJIEKTYaIbHBIX,
KOMMYHHKAITMOHHBIX W WH(POPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpalui OMOJIOTMYECKUX 3HAHUN C MPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIE MOI0XKEHUS O MPEAHA3HAYEHUN Y4eOHOTO



npeamera «buosoTHs» COCTAaBWIIM OCHOBY Ui OIpPENENeHUs IMOAXO0J0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B IPOTpamMMe Mo OHOJIOTHH.

OTt60p conepkanus yueOHOTO Mpeamera «bronorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOpPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOy4YaroUIUecs AOJKHBI
OCBOUTH 3HAHMS M YMEHHA, 3HAYUMbIC 11 (pOpMUpPOBaHMS OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKM3HU U MPAKTHYECKOU AesTenbHOCTU. Oco00e MECTo B 3TOM cHUCTeMe 3HAHUU
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHWSA, KOTOPbIE CIY)KaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIX JINYHOCTH, CTIOCOOCTBYIOIIUX I'yMaHU3AIUH OMOJOTHYECKOTO 00pa30BaHMS.

CrpykTypupoBaHUE cOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Io OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM W DSBOJIOUMH. B COOTBETCTBHMM C 3THM B
CTPYKType yueOHOro npeamera «brosiorus» BbIIENEHBI CIENYIOIMINE COJIepKaTeNbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Onojiorndyeckas CUCTEMa,
«Opranusm kak Oounosoruueckas cucrteMay, «CucteMa U MHOTOOOpa3ue OpraHuvecKkoro Mupay,
«OBOJIIOLINSL ’KUBOH MPUPOJBI», « IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTI.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOTo paHra u NMpuoOpeTeHrne YMEHUN UCIOIh30BaTh 3TH 3HAHUS IS TPAMOTHBIX IEWCTBUH B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YaloOIIMMHUCA CHUCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUSX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM sl (popMHpOBaHHS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM pPAa3HOTO YPOBHSI OpraHU3allNu,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UeH U MoAX0I0B K U3YYEHHIO JKUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3y4YECHUHN OUOJIOTHH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KHBOW MPHUPOJIBI,
He00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEJIHEBHOW >XWU3HU JJIS OLEHKHU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHHIO K OKpYXarlled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE Mep MPO(UITAKTUKY 3a00JIeBaHN.

B cucreme cpennero obuiero oopasoBanusi «buonorusy, uzydaemas Ha 6a30BOM ypOBHE,
SBIISETCA 00s3aTeIbHBIM YY€OHBIM MHPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

st u3ydeHust 6uonorun Ha 6a30BOM YpOBHE CpeHEro ooOmero oOpa3oBaHUS OTBOJUTB
10 knacce — 34 yaca (1 yac B HeziemtO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW M TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAyYHOU KapTHHBI Mupa. CucTemMa OHOIOTUYECKUX HaYK.

MeTo1pl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas pabotaNe 1. «Mcronb3oBaHHe pPAa3IUYHBIX METOJAOB MpPU HU3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMET u3ydeHusi Ouosnoruu. OTIuuMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OmocucTeM ¥ WX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
AKOCUCTEMHBIHN (OMOreo1eHOTHYECKHI), OHOChEPHBII.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM. ~ XUMHYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JI€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMUHOKHUCIIOTH — MOHOMEpHI OeikoB. HezameHnMeble
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIuM OEITKOB.

®epMeHThl — Ouonoruueckue karaiau3aTopel. CTpoeHue (epmMeHTa: aKTHUBHBIA ILIEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuuss  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TIOK03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, Leiiono3a). buonorunueckue QyHKIUU
YIJI€BOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmibHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue Gpynknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. Kierounas Tteopuss — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OO0Ine NpuU3HaKy KJIETOK: 3aMKHYTas Hapy>KHast
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npoKaproTHuecKor kieTku. Kierounas crenka 6akrepuii. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mmzocomsl. [loryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IIacTUlpl. lIpoucxoxaeHre MHUTOXOHIAPUN M IUIACTUI.
Bunpl muitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJIETOUYHBINA IIEHTP, HEHTPHUOJIH,
PECHUYKH, KIyTUKH. DyHKIIUN OpraHou0B KJIeTKU. BritoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00JouKa, KapuoIuiasma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «buocunTes Genka», «CTpoeHne MojeKkyisl 6enka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHne 3yKaprHOTUYECKOM
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpoeHue Sapa KIETKN», «YTIEBOABD, «JIunmuasm.

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopatopnast padota Ne 1. «M3ydyeHWe KaTaIMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpoeHHS KJIETOK PACTCHHM, >XMUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKHU.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMMIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIM M TeTepoTpodHbIid. Ponb ¢epmMeHTOB B 00OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakunu (oTocuHTE3A.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SJHEpreTuueckoro oomMena. I'nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
TreHeTUYeCKON MHQOopMaIKu B KIeTKe. [ eHeTHuecKuit KoJ M ero cBoicTBa. TpaHCKpHUMIHS —
MaTpuuHblii cunTe3 PHK. Tpancnauus — 6uocunres Genka. Dtanbl TpaHcisaiuud. KoxupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HH — BUpychl. HMcropusi oTkpbiTus BupycoB (. U.
WBanoBckwmit). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IMKIIa BUpycoB. bakreprodaru. bonesnn



pacTeHuil, )KUBOTHBIX M YEIOBEKa, BhI3bIBAEMbIEC BUpYycaMu. Bupyc nMMmyHoaeduuTa yeaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpocTpaHEeHUs] BUPYCHBIX 3a00JICBaHHIA.
JdeMoHcTpanum:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tunel  muTadwmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KiIeTku», Mojensb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, wWiaM KuU3HEHHBIM 1ukn kietkd. WMuTtepdaza m mutos. Ilponeccst,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOMAHBIM U TAIUIOUIAHBIM XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
cTaIusaX MUTO3a. Bronorndeckuii CMBICII MHTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €ro 3HA4Y€HUE Ul
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguum meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHUs MOJIOBBIX KIETOK y KUBOTHBIX. [l0osI0BBIE JK€IE3BI:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 M oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK M
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUA y IO3BOHOYHBIX >XMBOTHBIX: JApOOJICHHE, racTpylsalus,
opraHoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTAIMOPUOHAIBHOIO PA3BUTHA: NPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BimsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct u passutue pacreHnii. OHTOre€He3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTaJun
pa3BUTHSL.

JdemMoHcTpanum:

Tabmuupl u cxembl: «@OpMbl pa3MHOKEHUSI OPraHU3MOBY, «JIBOIMHOE OIJIOJOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHbIH LUKI»,
«Permmmukanusa JJHK», «Muros», «Melio3», «IIpsmoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YeJI0BeKa», « OCHOBHBIE CTaIUN OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Slitnexnerka muekonurampomero», «KapuoknHe3 B KiIE€TKax KOpellka JyKa», MarHUTHas
Moienb-anmiuKanus «Jlenenue xknerkny, moaens JJHK, Moaens meradaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast padota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh U U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
SMOPHOJIOTUN B CTAHOBJIICHUH T€HETHKHU. BKIIa] pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYIsIpPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHoe CKpeluBaHue. 3aKoH eIUHO00pa3usi THOPHUIOB MepBOTO MokoJieHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOITO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBaHne aHATM3UPYIOMIETO CKPEIIUBAHUS JJIs ONIPEACIICHUsI TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOoMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHeTHUYEeCKre KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
['omoramerHele W TeTepoTaMeTHBIC OPraHM3MbI. HaclemoBaHWe NPU3HAKOB, CIEIVICHHBIX C
TTOJIOM.

N3menunBoCcTh. Bubl M”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcJeACTBeHHAs. Poib cpe bl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psg v BapuanronHas kpuBas. Hopma peakunn npusHaka. KoqmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnas, nin reHOTUNHYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHUYUBOCTb.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
MPUYMHBI MyTaluidi. MyrtareHHbie (akTOpbl. 3aKOH TOMOJIOTUYECKHUX PSAJOB B HACIICICTBECHHOM
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
reHealorTnYeckuii, OJIM3HELOBBIM, IMTOr€HETUYECKHI, OHOXMMHYECKUN, MOJEKYJISIpPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [IIIP-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTHdeckue M TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YelI0BEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacuIeIUVIEeHUs] M €ro IUTOTeHETUYECKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoaeicTBUE ajuIeNIbHBIX I'€HOBY, «I'€HETHYECKUE KapThl PAaCTEHUH, )KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTHU HACIEAOBAHUS, CIEIJIEHHOTO C IMOJIOMY,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.



O6opynoBanue: Mojaenu-ammnkanun «MoHoOruOpuIHOE CcKpernuBaHue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odmia» (Hopma, myranuu (GopMbl KPUILEB U OKPACKU Tena), Tepoapuit
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3y4yeHne pe3yabTaTOB MOHOTUOPHUTHOTO U JUTHOPUTHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne MOAU(PHUKAIIMOHHON M3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabora Ne 7. «AHanmu3 wMyrammid y Jpo30(WiIbl Ha TOTOBBIX
MHKpOIIpenaparax.

[IpaxTnueckas padota Ne 2. «CocTaBiieHrEe U aHATIM3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBunoBa o 1eHTpax MTPOUCXOXKACHHS U MHOTO0Opa3usi KyJAbTYpHBIX pacTeHuiu. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CENeKIMH. MacCOBBI M MHIWBUAYAIbHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuaudar. OtnanéHHas THOpuUau3amus U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Kierounas wumxenepus. Kierodnsie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE H JTHYeckue mpobiembl. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Okckypcusi«OCHOBHBIE METOIbl U JOCTHIKEHHS CEJICKIMU PACTeHUW U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (pepMy, COPTOHCIBITATENbHBIA YYacTOK, B TEILIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBarOTCI TpeOOBaHMUA K pe3yJlbTaTaM OCBOCHUS
00y4aromuMuCs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIENYIONIME  COCTaBIISIIOIIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHMCKON  TpaKJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEXKIEeHUIM JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW U MCTOPUYECKUX TPAJAULUN pa3BUTHSA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MNpuCymumMu CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HAJIUYHE HKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCETA «bunonorusa» JOCTUTAKOTCA B C€OAUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOMOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHLBIMU LCHHOCTAMU, NIPUHATBIMH B
oOmIecTBe TpaBWJIAaMH W HOPMaMH TOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTHU, IMAaTPpUOTHU3MaA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aWMHOTO
yBaXEHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUI0 U TpaJulUsiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIMUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUM, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITEIbHOCTH B MpOIEcCe peaan3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKkoro BOCIMTAHUSA:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOSA3aHHOCTEH, yBa)K€HHWE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO MO OTHOIICHHIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIH ¢ pa3HBIMH yOEXKICHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBINIOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMAaHUTAPHOMN M BOJOHTEPCKON NS TENLHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(OPMHUPOBAHHOCTH POCCHICKON I'PaXTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIIEHWE K MPUPOJHOMY HACJIECAUIO M TaMATHUKAM TMPUPOJBI,
JTOCTIKEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHY, TOHUMAHWMSI 3HAYCHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM pOAMTENSIM, CO3JaHMI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIIICHHIA;

TMOHUMAaHHE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOTO (JIaroNnoJay4us:

MMOHMMAaHHE U pea3aIiys 3J0pOBOro M 0e30MmacHoro oopasza Ku3HU (3I0POBOE MUTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPUATHS BPEIHBIX NpPUBBIYEK (YHOTPEOJCHUS alKOroJs,
HAapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JESITEILHOCTU TEXHOJIOTMYECKOH U COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IJIAHUPOBATH W CAMOCTOATEIBHO  BBIMOJHATH  TaKyHO
NeSITeNbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHHUIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUU BCei
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHUECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCJIEJICTBUN JIIsl OKPY>KAIOIIEH CpeJibl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTei UX pelIeHHs,;



CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble IPU M3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpPU PEUICHUU MPOoOJieM, CBA3AHHBIX C PAMOHAIBHBIM HPUPOAOTOIB30BaHUEM (COOIIOIEHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEI OKPYKAIOIIEH INPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE IMOCIEICTBUS MPEANPUHUMAEMbBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMHU B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenuuKku OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO IMPeICTaBIeHHs 00 OKpYy>KaroeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHM JUIsl COBPEMEHHOM LMBUIM3ALUMU: 00ecTeyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
AKOJIOTMYECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
IPaMOTHOCTH O0OydJaroImuxcs, GopMUpyeMOi TPU U3YICHUH OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOISAIIUX B HEM HM3MEHEHUH, yMEHHE JellaTb 00OCHOBaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJIs pelieHUus
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHE IICHHOCTU HAayYHOU NEeSATENbHOCTH, TOTOBHOCTh OCYILECTBJISATH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHLIC pe3yiIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «buoorus» BKIIOYAKOT:
3HAYUMBIC  IOJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa10mﬂxc51 MCKIUCHUIIIIMHAPHBIC
(MC)KHPCI[MCTHHC) 06IueHaquHe IMMOHATHSA, OTPpAKAIOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MUpPa
n CHCI_[I/I(I)I/IKy MCTOIOB NO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BCIJ_[CCTBO, OHEpTru-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, MPpUHIHUII, THUIIOTEC3a, 3aKOHOMCPHOCTH, 3dKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT U ,[[pyFI/IX), YHUBCPCAJIBHBIC
y‘~IC6HLIC JIeNCTBUS (H03HaBaTeHBHBIe, KOMMYHUKATHUBHBIC, perJI}ITI/IBHBIC), O6€CH€‘-II/IB3IOH_[I/IG



(dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIMU OOYUYaIOITUXCS,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHHMS W YHHBEpPCAIbHbIE y4eOHbIC ICWCTBUS B II03HABATEIbHOH W
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1)0a30Bble JJoruYecKue JeiicTBus:

CaMOCTOATENBHO (OPMYIIMPOBATh M aKTYaJU3WPOBATH MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIEHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHUH (BBIAETATH MX XapaKTEpHbIE MPU3HAKHU, YCTAHABINBATD CBA3HU C IPYTUMHU MOHATHIMM);

OTIPENENATh LEIN JEATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCIOJIb30BaTh OHMOJOTMYECKUE MOHATHS JUIsl OObACHEHUs (AaKTOB U SBICHUH KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JAE€IyKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJCTBA JAJISl MPEACTABICHUS CYIIECTBEHHBIX CBsI3ed U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJIEHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHWBATH COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCJIOBHSX pPEaJbHOTO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.

2)0a30BblIe UCCIeN0BaTEIbCKHE IeHCTBUA:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKUX 3aj1a4, IPUMEHEHHUIO Pa3IMUYHbIX METOIOB MIO3HAHNUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIyYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(hopMHpOBaTh HAYYHBIA THUI MBIILICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBbIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yll B 00pa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBIIAATh TIPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3ajady, BbIIBUIATb
TUIOTE3y €€ pEIIeHHs, HaxOIUThb apryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEP)KICHUH,
3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS,

AHAJIM3MPOBATh TIOJYYEHHBIE B XOJE pEUICHHMs 3aladd pPe3ylbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBII OIBIT;

OCYIIECTBIIAThH II€JICHANPABICHHBIN MMOUCK IMEPEHOCa CPEICTB U CIIOCOOOB IECUCTBUS B
npoheccuOHANBHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYl0  00JacTu
KU3HEJESITEIbHOCTH;



YMETh HMHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, IpEAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoOBaTh 3ampochl U TPUMEHATH PA3JIUYHBIE METOJBl HpPU TIOUCKE u OTOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUSI PA3JIMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHpopmaluen: NPUMEHATh XUMHUYECKUe, (PU3MYEeCKUe M MaTeMaTUYeCKUEe 3HAKHM M CUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWA W 3alIUTHl MHPOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaliore
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTENIbHO BBINIOJHEHMs] Mpe/laraeMoi 3aJaud, YYWUThIBaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeAcTBAa OOLICHMS, MOHMUMATh 3HAYEHHE COILUAIbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAZIETh PA3IMYHBIMU CHIOcOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIHOJb30BAHHEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHAsI 1eATEeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBYS MPU PELICHUH Y4eOHOU 3a/1a4H;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JEUCTBUS IO €€ INOCTMIKEHMIO: COCTAaBIATH IUIAH JEHMCTBUH, PACIpPElNENsiTh POJU C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE INPOEKTHI, OLICHMBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OByajgeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1CICTBUAMM:

1)camoopranusanus:



UCIOJb30BaTh OWOJOTHYECKUE 3HAHUS JUISL BBIABICHHS NPOOJIEeM W HX pEIICHHS B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKaxX II0 OTHOLICHHIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEIIbHO OCYILECTBIISATh TO3HABATEIIFHYIO JAEATEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO HTUPOKOM SpyAULIMN B pa3HbIX 00JIaCTsIX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUMN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€E PE3YJITATOB JIEATEIbHOCTH;

3)npuHsTHe ce0s U APYrux:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JPYTrUX HA OIIHUOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamMera «buosorusy HaydyHble 3HAaHUS, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpIpETalMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JEeATeNbHOCTH 0 IMOJyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>KU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IporpamMme IpeaMeTHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaM 00y4YeHHUs.

[IpenmeTHble pe3ynabTaTbl OCBOeHHsI ydyeOHoOro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosnoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJOIMYECKHX TEPMHHOB M MOHSATHNA: KHU3Hb, KIETKa,
opraHusM, Merabonu3M (0OMEH BEIeCTB M  MpeBpallleHue DJHEPruu), TIoMeocTa3s
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykiuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE Wu3jaraTb OHOJOIMYECKHE TEOpUu (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHAs,
LEHTpaJIbHas J0TMa MOJEKYyIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 neHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. 1.
BasuiioBa), onpeenaTs rpaHulbl UX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMEHHUE BIaJIeTh METOJaMH HAyYHOTO TNO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
SKCHEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TOJYUYEHHBIX PE3yIbTAaTOB, HCIOJB30BAaHHBIX HAYYHBIX MOHSTHH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIIECCOB: 0OMEHa BEIIECTB U
MpPEeBpAIllEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YeHHbIE 3HAHUS I 00BbSCHEHUS OMOJIOTHYECKHX IMPOILIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEACHUSI B OKpYKalolleld MNPUPOJHON cpene, MOHMMAaHUE HeOoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »JJIeMEHTapHble TEeHEeTHYeCKHE 3a/Jadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJIEeI0BaHUE, COCTABIISITh CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKHU OILICHWBATh M HWHTEPIPETHPOBATH HHPOPMAINIO OHOJOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIC TIHCHbMEHHBIE M YCTHBIC COOOIICHHUs, 00001Ias
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECTe W POJM OUOJIOTUHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YENIOBEKA JJIsl PEIICHUS )KMU3HEHHbBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHMYECKHE (PaKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, IIeMH MUTaHUs, YKOJIOTHYeCKas MupaMua, OuoreoieHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/bliieBoro cxojcrea K. M.
bapa, uepenoBaHus riIaBHBIX HampaBieHMHd M mmyTtei sBomonuu A. H. CesepuoBa, ydeHus O
o6uocdepe B. . Bepnasckoro), onpenensTe TpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO INO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIEHHUH, OpraHM3alus W IMpOBEACHUE OHOJOTHYECKOro
OKCIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPHi U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBLIEIATH CYIIECTBEHHBIE NMPU3HAKH CTPOEHUSI OMOJIOTMUECKUX 0OBEKTOB: BUJIOB,
NOMYJSAUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OI[EHO30B M 3KOCHCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JICHCTBUS 3KOJOTMYECKHX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MIOTOKA SHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHMOTC€OXMMHUYECKHUX IMKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJIydeHHbIC 3HAHUS IS OOBSICHEHUs OMOJIOTMYECKHX IMPOIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEILICHUI B IOBCEIHEBHOM KU3HHU € LENbI0 00ecieueHus
0€30MIaCHOCTH CBOETO 3J0POBbS W 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO MOBEACHUSI B OKpPY)KAWOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEeoOXOAUMOCTH
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosioruu Juis paloHaIbHOIO
IIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (LIENH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpPAaKTHYECKHe paboThl, COOMIOIaTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW HH(pOpMAlMK, HAYIHO-TIOMYJISPHbIE MaTepuaibl), pacCMaTpUBaTh TJIOO0ATHHBIC
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0O HMH(QOpPMAIMI0 M3 HECKOJBbKMX HMCTOYHHKOB, TPAaMOTHO HCIIOJIb30BATh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (uadpoBbIc)
n/n TEeMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl oBpazoBaTeILHBIEPECYPCHI
bubmnoreka [IOK
! buonornskakuayka 2 0.5 https://m.edsc%.ru/7f410292
2 JKuBbie CHCTEMBI U UX 1 bubmmorekxa [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUI COCTaB U CTPOCHUE 8 1 1 bubnuorexa [JOK
KIIETKH https://m.edsoo.ru/7f41c292
bubmnoreka IJOK
4 KW3HENCATENEHOCTEKIICTKH 6 1 https://m.edséf).ru/7f41c292
5 Ei;ﬁi::;{;:;;ﬁe pa3BUTHE 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnenctBeHHoCTE U 8 15 bu6mmoreka [IOK
HM3MEHYHBOCTHOPTraHM3MOB https://m.edsoo.ru/7f41c292
7 CenexkuusiopraHu3MoB. 3 1 bu6mmoreka [JOK
OCHOBBIOMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
8 Pe3epBHOEBpEMs 1 bubamorexa [IOK
https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 3 4
I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne KoanuecTBo4acon
JMarauzyu | DjexkTpoHHblenu(poBbLIEOOpPa3OBaTe
n Temaypoka Bce | KonTpoabHbie IIpakTUyeckue CHUSE bHBIEPECYPChI
/ ro | paGoThl paGoThI
n
bu6moreka [IOK
1 buonorus B cucteMeHayk 1 05.09.202 | https://m.edsoo0.ru/863e6122https://m.e
3 ds00.ru/863e632a
MeTo161 TTO3HAHMS KUBOM
npuposl. [IpakTnaeckas
pabota Ne 1 «Mcrons3oBanme bubnuorexa [JOK
2 Pa3IMYHBIX METOIOB TIPH 1 0.5 é2.09.202 https://m.edso0.ru/863e6122
M3y4YEHUN OMOJIOTHUECKHUX
00BEKTOBY
3 buonornuecknue cucTeMsl, 1 19.09.202 bu6mmoreka [IOK
MIPOIIECCHI K UX U3yYEHUE 3 A https://m.edso0.ru/863e6564
4 XUMHYCCKUN COCTaB KIICTKH. 1 26.09.202 bu6mmoreka [IOK
Boxa u MuHepanbHbIE COJH 3 R https://m.edso0.ru/863e674e
benku. CocraB u cTpoeHue bubnunoreka [JOK
> OekoB ! 23'10'202 https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
KaranuzaTtopsbl. JJabopaTtopHast
pabota Ne 1 «M3ydenue bubnunoreka [JOK
6 KaTaJIUTHYECKON aKTUBHOCTH 1 0.5 %0'10'202 https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WK KaTalasbl)»
7 Vraesoasl. JIunuael 1 bu6moreka [JOK



https://m.edsoo.ru/863e6122
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KIJICTKaX KOHYHMKA KOPCIIKa

17.10.202 https://m.edso00.ru/863e6870
3
bu6mmoreka [IOK
8 Hyxnennosbiekucnorsl. ATO :234.10.202 https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTOIbI U3y4YEHHUS 07.11.202 bubnuorexa [JOK
kietku. Kinerounasteopust 3 o https://m.edso0.ru/863e6e88
10 Knerka xak nenocrtHast >KuBast 14.11.202
cucTeMa
3
Crpoenne syKapruOoTHYECKOU
kietku. JlaboparopHas paboTa
Rrorox e, Ao BuGmiorexa LIOK
11 - I/I6OB1:I SaxTe 1/1171 o ’ 0.5 21.11.202 https://m.edso0.ru/863e6ffOhttps://m.e
P P A 3 ds00.ru/863e716¢c
MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OITHUCAHUEY
OOMEHBEIECTBUIINMETA00IIN3 bu6mmoreka [JOK
12 M :238'11'202 https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 dotocunTe3. XeMOCHHTES 35.12.202 https://m.eds00.ru/863e7c98
. bubmuoreka [JOK
14 DHepreTHIecCKuioOMeH é2.12.202 https://m.eds00.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenue knetku. MuTos.
bu6mmoreka [JOK
15 Jlaboparopnas pabota Ne 3 0.5 19.12.202 https://m.eds00.ru/863e7dc4
«Habmrogenue MuTo3a B 3
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JIyKa Ha TOTOBBIX
MHUKpOIpenaparax»

Buocunres 0enka. Peakuus

bu6mmoreka [IOK

16 MaTpPUYHOTO CUHTE3A. 26.12.202 https://m.eds00.ru/863e796¢
KontponsHaspadora Nel. 3
Tpancasaus — bubnuorexa [JOK
17 onocuHTe30eKa 29'01'202 https://m.edsoo.ru/863e796e
HexnerounsiepopMbKU3HA — bubnuotexa [JOK
18 BUPYCHI 4116'01'202 https://m.edso0.ru/863e7540
DopMBIPA3ZMHOKECHUSOPTaHU3 bubmmorexa HOK
19 Mo}f P P 23.01.202 | https://m.edso0.ru/863e81b6https://m.e
4 dsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios 20'01'202 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
O11010TBOpEHHE.
bu6mmoreka [JOK
21 JlabopaTtopnas padora Ne 4 0.5 06.02.202 https://m.eds00.ru/863e81b6
«M3ydeHne cTpoeHUs MOJIOBBIX 4
KJICTOK Ha TOTOBBIX
MHKpOIIpenapaTax»
NupuBunyansHOEpa3BUTHEOPT bu6mmoreka [JOK
22 AHHM3MOB 13'02'202 https://m.edso0.ru/863e8436
I'enernka — Hayka o
bu6mmoreka [JOK
23 HACJICACTBEHHOCTH U 20.02.202 https://m.eds00.ru/863e862
U3MEHYUBOCTH 4
3aKOHOMEPHOCTH
bu6mmoreka [JOK
24 HacJeA0BaHUs IPU3HAKOB. 27.02.202 https://m.eds00.ru/863e8878
MoHOTUOpUIHOE 4
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CKpEIIMBaHHE

JluruOpuHoe CKperrBaHue.

bu6mmoreka [IOK
25 3aKOH HE3aBHCHMOTIO 05.03.202 https://m.eds00.ru/863e89a4
HacjaeA0BaHus IPU3HAKOB 4
CreIuieHHOE HacaeI0BaHUE
npusHakoB. JlaboparopHas
o
26 gZSSEETJ:;SB(;&I/?}?;:;I;;HHHOFO 05 12.03.202 | Dubmorexa LIOK
' e https://m.edso0.ru/863e8c60
U TUTUOPUTHOTO 4
CKpEIIUBAHUS Y IPO30(DHITBI HA
TOTOBBIX MUKPOIIPENapaTax»
27 E;Eiﬁg; ‘lﬁiﬁiﬁﬁ? e 19.03.202 | Puomorexa LIOK
’ e https://m.edso0.ru/863e8c60
1OJIOM 4
M3MeHYNBOCT®.
Henacnencreennas
M3MEHYUBOCTh. JlabopaTtopHas
pabota Ne 6. bubnuorexa [JOK
28 N3yuennemoauduKannoHHO M 0.5 22'04'202 https://m.edsoo.ru/863e8efe
3MEHYHUBOCTH,
MTOCTPOCHUEBAPHUAITUOHHOTOPSI
Jla ¥ BApUalMOHHOMKPUBON»
HacnencrBennas
M3MEHUYUBOCTb. JlaboparopHas
29 pabota Jv\fe 7. «Ananu3 0.5 09.04.202 ﬁggg?/ﬁzzicli).orﬁ/%%%fe
MyTalui y 1po30(uisl Ha 4
TOTOBBIX MHUKPOIIpPEapaTaxj
bubnuoreka [JOK
30 I'eneTukauesoBeka 16.04.202 https://m.eds00.ru/863e8d78
PesepBHriit ypok. O6001IeHHE
31 o teMe «HacnencTBeHHOCTD U 23.04.202
W3MEHYHUBOCTh OPraHU3MOBY 4



https://m.edsoo.ru/863e89a4
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Cenexuus Kak HayKa u

bubnuoreka [IOK

32 poIece ! 27'05'202 https://m.edso0.ru/863e9214
Metoibl U JOCTUKEHUS
N bubnuotexa [JOK
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

* buonorus, 10 knacce/ [Naceunnk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pex.
[Taceunuka B.B., AkinmonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»

* buosorus, 11 knacce/ [laceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkimonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

buomnorus. 10—11 kiaccel. bazoBslii ypoBeHb. [loypounsie pa3paboTku.: yueb. mocooue
i o0meoOpa3osat. opranu3anuii / B. B. ITaceunuk, I'. T'. [lIsenos, T. M. EpumoBa. — 2-
e u3., crep. — Mocksa : [Ipocsemienue, 2023. — 230 c. — (JIuHus XKu3HM).
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NUHTEPHET

[Tpoext Best buonorus

http://www.ebio.ru/index-1.html

buonorus. DnekTpoHHbIN yueOHUK

http://biologylib.ru/catalog/

BupryansHas obpaszoBarenbHas gaboparopus http://www.virtulab.net

Hutepuer ypoxk http://bio.1september.ru/urok/

S uny Ha ypok 6uonorum http://biology-online.ru/

HudopmannoHHO-CIIpaBOYHbIH pecypce mo ouomoruu http://www.cellbiol.ru/



