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HNOACHUTEJIbBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIPEIEIICHHUS
MOJX0A0B K (opMuUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBuwin:
koH1enrtyanbHbie nosioxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IEJIeH, COAEpIKaHus,
pe3ynbpTaToB 0oOy4deHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, TOJOXKEHUS 00
O0MmMX LEeISIX M MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(uKe OMOJIOTHH,
e€ 3HAUeHWU B NO3HAHMM XKUBOW IMPUPOJBI U OOECHEYEHHUU CYLUIECTBOBAHHUS UEIOBEYECKOTO
oOmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no O6uosioruu JaéT MpencTaBlIeHHe O MesaX, 00 oOmel crparernu 00y4YeHus,
BOCIIMTAaHUS M Pa3BUTUS OOyYarOIMXCsS CpencTBaMH ydeOHoro mpenmera «buosorusy,
ompezenser o00s3aTeNIbHOE MPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3Yy4eHHs] y4yeOHOro marepuaia ¢
y4E€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM 00pa30BaTEIbHOIO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIIXCS.

B mnporpaMme mno OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPeOOBaHHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIECOHBIX NEHCTBHUI 00YJarONIUXCs O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no 6uosnoruu (10—11 kmaccel, 0a30BbI ypOBEHb) peaqu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3Yy4YeHHUU Ouosiornu, Onarojapss 4eMy B HeH IpocMaTpuBaeTcs
HaIpaBJIEHHOCTh Ha Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpHUEHTAIMi  JIMYHOCTH, OSKOJOIMYECKOT0  MBIIICHUS,
MpEJICTaBICHU O 3740pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHUEM K OKpYXKaromieu
npupoaHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIEOMOJIOTHYECKUX TEOPHd, a TaKkKe
3HAaHUN O CTPOEHUH >KUBBIX CUCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTMM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYyYEHHBIX
3HaHWUN B IOBCETHEBHOM JKU3HU AJISl pEIICHUs MPUKIAJHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€7IeCO00pPa3HOTO MOBEACHHS B OKpYKaolleld MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJOBEKAa Ha COCTOSHUE MPUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAJAHON HAIpPaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00eCHedeHUs YCIOBHM Ui peuieHus
OJIHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpenoiaraet
dbopMupoBaHre y 0O0YyYarOIIUXCs CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JIUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMUpOBaHHE y OOYy4AIOUIMXCS MPEACTABICHUN O HAy4yHOH KapTHHE MHpa,
pacuupsieT 1 0000IaeT 3HaHUs 0 )KMBOM NpUpPOJe, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alli W SBOJIIOLUH, CO3Ma€T YCIOBMS JUIS: TMO3HAHMUA 3aKOHOB >KUBOW MPUPOJBI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'pPaMOTHOCTH, HaBBIKOB 3J0POBOr0 M 0Oe3omacHoro odpasa
KHU3HH, SKOJIOTHYECKOTO MBILIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonbmioe 3HadeHuwe OMOJIOTHS HMEET TaKXkKe JUId pelIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuanu3anuyn oOyqaromuxcs. M3yuenue
Ouosorun oOecrieynBaer yCIIOBUS TSt dbopMupoBaHus WHTEIIEKTYa bHBIX,
KOMMYHHKAITUOHHBIX W WH(POPMAIIMOHHBIX HABBIKOB, ICTETHUUYECKON KYIbTYpBI, CIIOCOOCTBYET
MHTETpaluy OUOJIOTHYECKUX 3HAHUN C MPEACTABICHUSAMH U3 JIPYTUX YUEOHBIX MpPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHUU U Teorpadguu. HazBaHHbIE MOTOXKEHUS O MPEAHA3HAYEHUU YIeOHOT0



npenMera «bHOJOTHS» COCTaBHIM OCHOBY JUIS ONPENCNICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €TO COJICPIKAHUS, IPEJCTABICHHOTO B IIPOTPAMME 10 OMOJIOTHH.

OTt60p conepkanus yueOHOTO Tpeamera «bronorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH C
MO3UIINI KYJIBTYPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUU C KOTOPHIM OOYYArOIIMECS TOJIKHBI
OCBOWTH 3HAHUS W YMEHUS, 3HAYMMBbIC I (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONIHE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPYXAIOUIEH MNPHPOJHON cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOW JKM3HU U MPAKTHYECKOU AesTenbHOCTU. Oco00e MECTo B 3TOM cHUCTeMe 3HAHUU
3aHMMAIOT DJJIEMEHTBI COJICPIKAHUS, KOTOpPHIC CIy)KaT OCHOBOH g  (popMHUpOBaHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUHA OMOJIOTHIECKOr0 00pa3oBaHMUS.

CTpyKTypupOBaHHE COJIEp)KaHHs y4eOHOTO Marepuaia B MporpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C Y4E€TOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUN 00 OTIUYUTEIBHBIX OCOOEHHOCTSIX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alM W DSBOJIOLMH. B COOTBETCTBHMM C 3THM B
CTPYKTYype y4eOHOro npeamera «buosorusy BBIIETEHBI CIAEAYIOMIUE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/1bl Hay4HOTO NO3HaHUs», «KieTka kak OHojorndyeckas CUCTEMay,
«Opranusm kak ouosornueckas cucrteMay, «CructemMa U MHOTOOOpa3ue OpraHuyecKoro MUpay,
«IBOJIOLUS JKUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp usydenus yuebHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAILHOW OpraHU3aIMKM >KUBBIX CHCTEM
Pa3HOTO paHra u NMpuoOpeTeHrne YMEHUN UCIIOJIh30BaTh 3TH 3HAHUS IS TPAMOTHBIX IEWCTBUH B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUIECHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkeHne 1enu u3ydeHust ydyeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/]1au:

OCBOCHHE OOY4YalOIIMMHUCA CHUCTEMbl 3HAaHUW O OHOJOTHYECKUX TEOpUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXalluX OCHOBOM it (popMHpOBaHUS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM pPAa3HOTO YPOBHSI OpraHu3alllu,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTHY;

(dbopmupoBaHre y 0OO0y4aroIIMXCS TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTMH HAy4YHBIX B3TJISIOB,
UJeH 1 MoAX0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIHMOHAIBHOM T'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATh U OLEHUBATH SBICHUS OKPYKAIOIIET0 MUpPA >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3y4YEeHUHN OUOJIOTHH;

(dbopmupoBaHre y OOYYarOIIMXCS YMEHHMH WILTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHUX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEIIOBEKOM KHBOW MPHUPOJIBI,
HE00X0IUMMOCTH OEpPEeKHOTO OTHOIICHHS K HEeW, COOMIOICHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTHYECKUX HCCIIE0BAHUN;

OCO3HAHHE ILEHHOCTU OMOJOTUYECKHX 3HAHWUU JUTsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW U yMEHUW B TMOBCEAHEBHOW >KU3HU JJS OLEHKU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 1O OTHOIIEHUIO K OKpYXKarollel cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHUE U COONIOIEHUE Mep TPODUITAKTHKU 3a00JIeBaHUH.

B cucreme cpennero obmero oopasoBanus «buonorus», usydaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 00s3aTeIbHBIM YY€OHBIM MPEIMETOM, BXOSIIUM B COCTaB MpPEIMETHOW oO0mactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus OMosioruu Ha 6a30BOM YpOBHE CPEAHEro 0o01iero oOpa3oBaHUs OTBOAUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34 ydaca (1 yac B Heneno).



COJAEPKAHUE OBYYEHUA 10 KIIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHMYECKUMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW U mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OHOJIOTHYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).
Hemoncrpaumuu:Iloprperst: Y. {apsun, I'. Menaens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabmuuer u cxembl: «MeTobl TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble U NPAKTHYEeCKHE PA0OThHI:

[Ipaktuyeckas pabora Ne 1. «Mcmonp3oBaHME pPAa3IMYHBIX METOJOB NpPU H3YUYCHUH
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHust Ouonoruu. OTauuue KUBBIX
CHCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OuWocucTeM H HX pa3HOOOpa3ue. YPOBHU OpraHu3alid OHOCHCTEM:
MOJICKYJISIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

Jdemoncrpanum: Tabmuubl u  cxembl: «OCHOBHbIE TPU3HAKU JKU3HHY», «YPOBHU
OpraHu3aIuy >KUBoW nmpupoae». ObopynoBanue: moaenb Moiekysl JTHK.

Tema 3. XuMH4ecKuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMHAYECKUE  DIJIEMEHTHI: MAaKpO3JIEMEHTBHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEPAJIbHBIX BEHIECTB B KieTke. IlogmepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHne 6e1k0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
W 3aMEHHUMBIE AMHHOKHCIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPHl OEIKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIuM OEITKOB.

®epMeHThl — Ouosiornyeckue KaranuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTP,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbpl. Omimuus  QepMEHTOB  OT
HEOPraHMYECKNX KaTan3aToOpOB.

VYrneBosl: MOHOCaxapubl (TIOKO3a, pubo3a U e30Kcuprbdo3a), aucaxapusl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, Leloio3a). buomorndyeckune GyHKIUN
YIJI€BOJIOB.

Jlunuaer:  Tpuraunepuabl, GochoNHMmuUabl, CcTepoubl. [ 'uapoduabHO-ruAPOoHOOHBIC
cBoiicTBa. buonornyeckue dynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JHUIHAOB Kak
HWCTOYHUKOB SHEPTUH.

Hyxneunnossie kucnotsl: JITHK u PHK. Hyxneotunbl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu /JIHK. Crpoenne u ¢ynxuuu PHK. Bugsr PHK. AT®: crpoenue u
GyHKIHH.

[uronorna — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aMMOJECHCTBHS UAEH U
(akTOB B HAYyYHOM MO3HAHUH. METO/Ibl U3yYEHUS KIIETKH.

Knerka kak nenoctHas xuBas cucreMa. OO0Iue nNpu3Haky KJIETOK: 3aMKHYyTasi HapyxHast
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.

Tumbl KIETOK: JyKapuOTHUeCKass M mpokapuoTuyeckas. OCOOEHHOCTH CTpPOEHUS
npokaproTHueckor kieTku. Kierounas crenka Gaktepuil. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.



[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIIHH.
[Tna3marnyeckass memOpana, e€ cBoiictBa W (yHkumu. lluromnmazma u e€ OpraHoHIbI.
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [onbmku, 1m3ocomsl. [loryaBToHOMHBIE
OpraHoufibl KJIETKH: MHUTOXOHAPUH, IUIacTUbl. IIpoucxokieHue MHUTOXOHAPUI U IJIACTHI.
Bunp! mitactun. HememOpaHHbIe OpraHOUbI KIETKH: pUOOCOMBI, KJIETOUHBINA IIEHTP, LEHTPUOJIH,
pECHUYKH, KIyTUKH. DyHKIUHA OPraHOUI0B KIETKU. BritoyeHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: sjaepHas 000J0uKa, KapuoIuia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE.

Hemoncrpaumu: Iloptpersr: A. Jleenryk, P. I'yk, T. IlIBann, M. IlIneitnen, P. Bupxos,
Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XHUMHUYECKMX 3JEMEHTOB B HEXKHUBOM  IPHUPOJIE»,
«PacripeieneHne XMUMUYECKUX 3JIEMEHTOB B JKMBOU IPUPOIC».

Tabmuiper u cxemsl: «lleproguueckast TabnuIa XUMHYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYJNBI BOJbI», «bruocunTtes 6enka», «CTtpoeHue Mosekyisl oenka», «CtpoeHue hepmMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne s3ykapuoTHUECKON
KieTkn», «CTpoeHue KXWUBOTHOM KieTkn», «CTpoeHue pacTHTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHYECKOU KIETKN», «CTpoeHUE siipa KIETKI», «YTICBOABDY, «JIMIUIbD».

O6GopymoBaHue: CBETOBOM MHKPOCKOI, OOOPYAOBaHHUE ISl MPOBEICHUS HAOIOJICHHM,
U3MEpEeHul, IKCIEPUMEHTOB, MUKPOTMpENapaThl PacTUTENIbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U MpaKTHYeCKHe PadoOThI:

Jlabopatopnast padotra Ne 1. «l/3ydyeHune KaTaJMTHYECKOW aKTHBHOCTH (pepMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

JlaGopatopnast padora Ne 2. «M3yueHue cTpoeHUsS KJICTOK pACTEHHH, >XUBOTHBIX H
OaxkTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HeeATEJIbHOCTh KIETKH.

OOmeH BemiecTB, WM MeTaboau3M. AccuMuisinus — (TUIACTUYECKUH OOMEH) W
JTUCCUMUIISIINS (SHEPTeTHYECKHit 0OMEH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MmeTtadonuzma. Posb
3aKOHOB COXPAaHEHUs BELIECTB ¥ SHEPTUHU B MIOHUMAHUHU MeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPodHBIM U reTepoTpodubii. Pons dhepmeHTOB B 0OMEHe
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHOBas (a3pl ¢doTocuHTe3a. Peaknuu QorocuHresa.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.
XeMocuHTe3. XeMOCHUHTE3UpPYIoIIKe OakTepun. 3HaYeHHe XeMOCUHTE3a JUIsl )KU3HHU Ha 3eMIie.

DHepretudyeckuii oOMeH B  KieTke. PaciiensieHue  BEIIECTB, BbIACICHHE U
aKKyMyJIUPOBAaHHME SHEPTUU B KIIETKE. DTallbl SHepreTuueckoro oomena. [ nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKWCI€HHE, WIM KIETOYHOE JbixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peannzanus
reHeTHUYecKoi MHQopMaru B KieTke. ['eHeTHuecKkuil KoJ U ero CBOMCTBA. TpaHCKpUNIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jtansl TpaHchsiuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoM B OruocuHTe3e Oernka.

Hexnerounsle ¢opmbl >xu3HM — Bupycbl. HMcropuss oTkpbiTus BupycoB (. U.
WBanoBckMit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakrepuodaru. bonesnn
pacTeHHid, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nmMmyHoneunTa yenoBexa
(BUY) — Bo3oymurens CIIMJla. OOpaTHast TpaHCKpPHUILHMSA, peBepra3a M HHTErpasa.
[IpodunakTrka pacpoCcTpaHEHUSI BUPYCHBIX 3a00I€BaHHIA.

demoncrpanun: [loprpersi: H. K. Konbios, /1. Y. UBanoBckuii, K. A. Tumupsses.



Tabmumet  u cxembl: «Tunmbel  muTaHus», «Metabomusm»,  «MUTOXOHIPHS,
«QHepreTuueckuii 0oMeny», «Xioporacty, «Dorocunte3», «Ctpoenune JTHK», «Ctpoenue u
¢bynkumonupoBanue reHa», «CuHTte3 Oenka», «leHermyeckuid  Koa», «Bupycem,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIW 1wkn Bupyca CIIM]Jla, Oakrepuodara»,
«Pemukanus JTHK».

O6opynoBanue: monenu-anmumkanuu «Ynsoenue JIHK u tpanckpunmms», «buocuaTe3
Oenka», «CTpoeHue KIeTKI», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHokeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1k, wWiu KU3HEHHBIM IUKN KieTkd. MHTepdaza m mmros. Ilpomeccsr,
nporekaromue B uHrepdaze. Pemnmukanus — peaxkuust marpuunoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JUIUTOMAHBIN W TAILUIOUAHBIA XPOMOCOMHBIE
HaOopel. Xpomatuel. [luToOrMYecKre OCHOBBI Pa3MHOMKEHUS W MHAWBUIYATHHOTO Pa3BUTHUS
OPraHu3MOB.

Henenne wnetku — muto3. Cramum mwurtosa. [Iporiecchl, MPOUCXOANIME HA Pa3HBIX
cTagusIX MUTO3a. brosornueckuii CMBICI MATO3A.

[Tporpammupyemas THOENTH KIETKH — aromnTo3.

@®opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael  Oecrnosioro
Pa3MHOKEHHS: JCJIICHHE HaJBOE, TOYKOBAHHWE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KJIOHUPOBAHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pazMHOkeHUE, ero oTanyus oT Oecrnosnoro. Meios. Craguu meiio3a. [Ipomeccs,
NpoUCXOAIIMe Ha craausx Meno3a. [loBemenne xpomocom B Meiroze. KpoccuHrosep.
buosornyeckuil CMbICI U 3HaYEHUE MEN03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10/10BBIE *Kene3bl:
CEMEHHHUKHU M sSMYHUKHU. OOpa3oBaHuE U Pa3BUTHUE MMOJIOBBIX KJIETOK — rameT (CepMaTo30uj,
SMIIEKIIETKa) — crepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK W
criepMmaro3ouoB. OmnogorBopeHue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (PMOpPUOTEHE3).
Oranbel SMOPHOHATIBHOTO PA3BUTHUA Y MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIeHWE, TacTpyisuus,
opranorenes. [loctamOpuonanbHoe pa3BuTHe. THUIBI MOCTIMOPHUOHATIBHOTO PAa3BUTHUS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOKJAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenunil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOEHUE CEMEHU, CTaIuU
pa3BUTHSL.

JemoncTpanuu: Tabmumpl U cxembl: «DOpMbI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoliHOE
OIUIOJJOTBOPEHHUE y LIBETKOBBIX pacTeHU», «BereratuBHOE pa3MHOKEHHUE pacTeHU», «Jlenenue
KIeTku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KieTouHbli
uukm, «Pemmukamus JHK», «Mwuto3», «Meho3», «llpsmoe u HemnpsMoe pa3BUTHEY,
«["ameToreHe3 y MIIEKONUTAIOUIMX U YEI0BEKa», « OCHOBHBIE CTAAUN OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CrepMaTo30usl MIEKOMUTAIOIIETO,
«Siueknerka Miekonurarouero», «KapuokuHes B KJIETKaX KOpElIKa JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenue knetkny», moaens JJHK, mogens metadazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 3. «HabnrofgeHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa Jyka Ha
TOTOBBIX MUKPOTMPENapaTax».

Jlaboparopnas pabota Ne 4. «/3yyeHwe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3agaunm reHeTuku. Mctopust pa3Butus reHeTUKH. Ponb mMTONIOrMHM M
SMOPHUOJIOTUN B CTAHOBIICHUH T€HETUKU. BKITa/l pOCCUNUCKUX U 3apyOeKHBIX YIEHBIX B pa3BUTHE



TeHeTUKU. MEeTOoIbl TEeHETUKH (TUOPUIOJIOTUYECKHH, [HUTOTEHETHYECKU, MOJEKYISIPHO-
reHeTudyeckui). OCHOBHbIEC T€HETUYECKHUE TOHATHS. ['eHeTnUeckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIUBaHUM.

3aKOHOMEpPHOCTH  HACJIEJOBaHUs  IPU3HAKOB, ycTaHoBieHHble [. Menxaenem.
MonorubpuaHoe CKpenrBanue. 3aKoH eIMHO-00pa3usi TMOPUIOB MepBOTO MoKojIeHus. [IpaBuiio
JOMUHUPOBaHUS. 3aKOH pacuieryieHus mnpu3HakoB. [mnoresa uncrotel ramer. [lonmHoe u
HETIOJHOE TOMUHUPOBAHUE.

JuruOpumHoe  CKpelmMBaHWE. 3aKOH HE3aBUCHMOTO  HACJCIOBAaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI AUTHUOPUAHOTO CKpEHIMBaHUs. AHAIU3UPYIOIIEEC CKpEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOUIETO CKPEIIMBAHUS ISl ONIPEACIICHUs TEHOTHIIA 0COOH.

CuemnieHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremIeHHOMY
HacJeI0BaHUIo TeHOB. HapyllieHue clerniennsi TeHOB B pe3yJbTaTe KPOCCUHTOBEpa.

XpOoMOCOMHasl TEOpHsI HACIEACTBEHHOCTH. [ eHETHUECKUE KapThI.

I'enetnka nosa. XpoMOCOMHOE OTpeesieHne 1oJjia. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omoramerHele W TeTeporaMeTHBIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJICHHBIX C
MTOJIOM.

N3menunBocTh. Buibl M”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HaceACTBeHHas. Posb cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapranmonnslii psan u BapuanmonHas kpuas. Hopma peaknuum npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U WX HOpMa peakiuu. CBoMCTBa MOU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennas, WM TeHOTHIIMYECKas, M3MEHYMBOCTh. KOMOMHATHBHASI N3MEHUYNBOCTD.
Meiio3 u TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalmoHHas
n3MeHYnuBOCTh. Kiaccudukanus myranmii: TeHHbIE, XpOMOCOMHBIC, T€éHOMHBIE. YacTtoTa U
NPUYMHBI MyTaliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuiioBa. BHesiiepHasi HacIeICTBEHHOCTh U U3MEHUYHBOCTD.

I'eneruka uenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOJIbI TEHETHUKH YeEJIOBEKa:
TE€HEAJOTHYCCKUN, OJIM3HEIOBBIM, IIUTOTCHETUYECKHH, OWOXMMHYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OINpEAeIeHUE TEeHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
T€HOTHIIUPOBaHKME, B TOM 4ucie ¢ nomoipio I1[P-ananmm3a. HacienacrBeHHbie 3a0osieBaHMs
YyelloBeKa: TEHHbIe 0Ooyie3HH, OO0JIe3HM C  HACJICACTBEHHOW  IMPEAPACIIOIOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. CoMarhyeckue M TeHepaTuBHbie MyTanuh. CTBOJIOBBIE KIICTKHU.
[TpuHnume! 310poBoro obpasa KM3HU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TEHETUYECKHUX
Oosie3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIAWIIMHCKONW TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH T'€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

Hemouncrpaumu: [Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H.
B. Tumodeer-Pecorckuii, H. Y. BaBunos.

Tabmunpl 1 cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKas OCHOBAY,
«3aKOH paclICIUICHUs] W €ro IMTOIeHeTHYecKass OCHOBa», «3aKOH YKHCTOThI TaMET»,
«{urnbpunnoe ckpenuBanue», «L{UTOIOrMYECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS,
«Meno3s», «B3anMoaeiCcTBUE ajuIeNIbHBIX T€HOBY, «I'€HETHYECKUE KApThl PACTEHUH, )KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJEJO0BaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buabpl H3MEHUHMBOCTHY, «MoaudukamoHHas
M3MEHUMBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa TpyNn KpoBW», «MyTalMoOHHas
U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmukanuu «MoHoruOpuaHoe ckperBanue», «HemomHoe
JOMHHUpOBaHHe», «urubpumHoe ckpemmBanuey», «llepekpéct Xpomocom», MHUKPOCKOT U
Mukpomnpenapar «Jpo3zoduna» (Hopma, myTanuu GOpMbI KPBUTbEB M OKPACKU Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaGopatopHnast pabota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U JTUTHOPUIHOTO
CKPELIMBAaHUA y APO30(UIIBI HA TOTOBBIX MUKPOIpENapaTax.

Jlaboparopuas pabota Ne 6. «3ydueHne MOAU(PHUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

Jlabopatopnass pabGora Ne 7. «AnHanmu3 wMyrammidé y Jpo30QWIbl Ha TOTOBBIX
MHUKpOIpenaparax».

[Ipaktudeckas padora Ne 2. «CocTaBiieHHE U aHATIM3 POJIOCIOBHBIX YEIOBEKay.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3apoKICHUE CENeKIMU U noMecTukamus. Yuenue H. U.
BaBuioBa o meHTpax MNPOUCXOXKIEHHUS M MHOTrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpemeHHbIE METOJbl CeNeKIMU. MaccoBbli U MHAMBUAYAJIbHBII OTOOPBI B CEIEKLUU
pacTeHuii u XUBOTHBIX. OlleHKa 3KcTepbepa. bIN3KOpOACTBEHHOE CKpEIMBaHUE — MHOPUAMHT.
Uucrass muuug. CkpeunuBaHue 4YHMCTBHIX JUHMA. ['ereposuc, winum rubpuaHas —cujia.
HepoactBennoe ckpemnmBanue — ayrOpuauar. Otnan€HHas ruOpuamsanuss U e€ yCIeXu.
HckycCcTBEHHBI MyTareHe3 W MOJYyYECHHE MOJUILIONI0B. JlOCTHKEHUSI CEJIEKUUH PACTEHHI,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MNPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pexomObunantHot JIHK u Tpancrennsix opranusmoB. Kinerounas wunxkenepus. Knetounsie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKeHUe pacTeHuil. KioHupoBaHue BHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYEeCKHe M 3Tudeckue mnpodbimembl. MO —
T€HETUYECKH MOAU(PHUIIUPOBAHHBIE OPTAHU3MBI.

Hemoncrpammu: [loprpersr: H. M. BaBunos, 1. B. Muuypun, I'. /I. Kaprneuenko, M. @.
WBanoB.

Tabmuiel u cxembl: kapra «LIeHTpbI HPOMCXOXKIEHUS M MHOTOOOpasusi KyJIbTYpPHBIX
pactenuit», «llopoabl foOMalIHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTaanéHHas
rubpunmzamus», «Paboter akagemmka M. @. HWeanoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounole KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIONOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX03sIiICTBEHHBIC PACTCHHS.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTIKEHUS CEJIeKIUU PACTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, Ta00OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOUOHHAA OMOJIOTHS.

[Ipennochliku BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPHUU. DBOJIIOIMOHHAS TEOpUsS U €&
MecTO B OHoJIoruu. BiusiHMe SBOIIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzeTenbCTBa HBOJIONMM. IlaIeOHTOJNIOTHYECKHE: TOCIEIOBATEILHOCTh IOSBIICHUS
BUJIOB B MaJICOHTOJIOTHUECKOM JIETOMUCH, TIepexoaHbie popMbl. bruoreorpadudeckue: cXoaCTBO
1 paznuuue GayH u GIop MaTePUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHEe: CXOJICTBA M Pa3Iuuus SMOPHUOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTHYHbIE, PYJMMEHTAPHBIE OpraHbl,
aTaBU3MBL. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJCTBO MEXaHHW3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYyTEeH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. JlapBuna. Ilpeanocwliku BO3HMKHOBEHHUS JIapBUHHU3MA.
JIBuoKyIre CHJIBI  ASBONIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpU



OTPaHUYEHHOCTH PECYpCOB, HEONpeleaEHHas M3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostonnu (CTI) u €€ 0CHOBHBIE MOJIOKEHHUS.

Muxkposotonus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUN.

JBuokymue cuiibl ((hakToOpbl) 3BOJIONWU BHJOB B MpUpoje. MyTallMOHHBIN MPOIecC U
KOMOMHATHBHAas W3MEHUMBOCTh. [lomynsiuoHHble BOJHBI U jpeiid renoB. M3omsmus u
murpanus. EcrecTBeHHbI 0TOOp — HampaBisromuil pakrop sBomonuu. @OpPMBI €CTECTBEHHOTO
otbopa.

[Iprucroco6aeHHOCTh OPraHU3MOB KaK pe3ysbTar dBoJitonuu. [lpumepsr npucnocoOnenunit
y Opraiu3moB. ApoMop(}o3bl U UIMO0-aJaNTalUH.

Bun u BumooOpaszoBanme. Kputepuu Buma. OcHoBHbIe (OpMBI BHA00Opa30BAHUSA:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoosBomtonus. PopMbl SBOTIONKU: (PHIIETUYECKAsl, TUBEPreHTHAs, KOHBEPreHTHAas,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHENMAIM3UPOBAHHBIX  IIPEIKOB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHas pajuanus.

Hemonctpauuu: Ioprpetsr: K. Jlunneis, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuit,
K. M. bap, 2. I'ekkens, @. Mroiep, A. H. CeBeprios.

Tabmupt u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJIblln
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMel OOpsObBI 3a CYIIECTBOBAHHUEY,
«EctectBeHHBIl  0TOOP», «MHOTOOOpa3we COpTOB pacTeHui», «MHoroo0Opasue Mopos
KUBOTHBIX», «[Tomynsumy, «MyrannoHHas U3MEHYUBOCTBY, «ApoMopdo3bD»,
«Mmmoanmantanun», «OO0mas nereHepamusy, «JIBuxymme cuibl dBoONUMN», «Kapra-cxema
Mapmipyta myremectBus Y. Jlapsunayn, «bopnba 3a cymectBoBaHuey, «lIpucrnocobieHHOCT
opranu3MoBy, «[ eorpaduaeckoe BUA000pa3oBaHue», « IKOJOTHIECKOE BHI000pa30BaAHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAcKu, HAOOP MI0I0B U
ceMsiH, Kosutekuust «[Ipumepsl 3aUTHRIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOETh «OCHOBHbBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs MoieNb «CTpOeHKE TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJuleKius «@POpMBI COXPAaHHOCTH HCKOIAaeMbIX
KUBOTHBIX U PACTeHMID», Mozenb ammumkanusa «llepekpéct xpoMocom», Bia)XHbIE MpenapaThbl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpemnapaT «/pozodpuna» (HOpMma,
MyTaluu GOpMbI KPbUIHEB U OKPACKH Tella).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOJIOTUYECKOMY KPUTEPHIO».

Jlaboparopuas pabota Ne 2. «OmnucaHue NPUCITIOCOOJICHHOCTH OpraHuzMa ©u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TIpEACTABICHUS O 3apPOXKIACHUU KWU3HU. HayuHble runoTe3bl BO3SHUKHOBEHMS
KU3HU Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMHUYEcKas SBOJIONUS. AOHMOTEHHBIN CHUHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIbHOE  IOATBEP)KIECHUE
XUMHUYECKOH sBomonuy. HaudanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHHE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
sBoroNMsL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xusHm Ha 3emsie mo odpaMm u nepuomam. Kartapxeil. Apxelickas u
npotepo3oiickas apbl. Ilameosoiickas spa u e€ nepuonbpl: KeMOPHICKHMHA, OpPIOBHUKCKHMA,
CUJIIYPUHCKHUM, NEBOHCKHM, KaMEHHOYIOJIBbHBIM, NMEPMCKHNA. Me3030icKas dpa U €€ MEepUOBL:
TPHACOBBIH, IOPCKUil, MesnoBoN. KaliHO30MicKast pa 1 €€ nepro/pl: NajleoreHOBBIN, HEOTEHOBBIH,
AHTPOIIOTE€HOBBIN.



XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHH U KMBOTHBIX. llosiBnenue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3BoJioLMU. OCHOBHbIE CUCTEMATUUYECKUE
TPYIIBI OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpONOJIOrMs Kak Hayka. Pa3BuTue npeacTaBieHUH O
IIPOUCXOXKICHUN YeloBeKa. MeToibl u3yueHus antponoresesa. CxoJCTBa U pa3jinyusl 4esloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YEIOBEKA.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacnenacTBeHHass W3MEHUMBOCTh U
€cTeCTBEHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJIEHNUE OPYAUN TPYy/a, MBIIUICHUE,
peub.

OcHOBHbBIE CTaJUM U BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEIbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, Yenoek pasymHbii. Haxonxun
HCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHHUs, 00JIaCTh PacHpOCTPaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BPOINEOUHAs (€Bpa3uiicKas), HETrpo-

aBcTpajion/iHas  (9PKBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIed YeOBEYECKHX pac K YCIOBUSAM CYIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.
Hemoncrpaumu: Iloptpetsr: @. Pemu, JI. Ilactep, A. M. Omapun, C. Mumnep, I'. Opu, 4.
HNapun.Tabmuuber u  cxembl: «Bos3nukHoBenwe  CosiHewHOW — cucTeMbl», «Pa3BuTtue
OopraHMueckoro Mupa», «PacturenpHas kieTka», «KuBoTHas kietka», «lIpoxapuormyeckas
KkieTka», «CoBpeMeHHas CHCTeMa OpraHuyeckoro mMupa», «CpaBHEHHE aHATOMUYECKUX 4YEpT
CTPOEHHS YeJOBEKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCcTa MaJeOHTOJOTHYECKUX
HaxXOJOK TPEIKOB COBPEMEHHOrO 4elloBeKa», «JlpeBHeimne moam», «JpeBHue moam»,
«[lepBbie coBpeMeHHBIE JIIOINY, «UenoBeYecKre pachly.

O6GopynoBanue: w™ymspku — «lIpoucxoxknenue demoBeka» (OIOCTBI  aBCTpaAJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CIENKHA WIH N300pakeHUs] KaMEHHBIX OpYIHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEpHI, pyOuia, ckpebdiia), TeoXpoHOJIOTHYEeCKass TabIuIIa,
KoJuteKIusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

IIP Ne 1. «M3yueHune nckomaembix OCTATKOB PACTEHUU U JKUBOTHBIX B KOJIEKLIASIX».

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Oprann3msl M OKpPY:Kal0Ias cpeaa.

OKOJIOTHSI KakK HayKa. 3aJadyd M pas3feiibl  3KOJIOTHMH. MeToabl 3KOJIOrMYECKUX
nccaea0BaHuM. DKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHusi  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorndeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMoTHYeCKHe U aHTpOToreHHbIe. JlelicTBre HKOIOTHYeCKHX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (akTOpbl:  CBET, TeMIeparypa, BJIaXHOCTb.  DoTonmepuousM.
[IpucnocobaeHnss OpraHu3MoB K JeHCTBHIO abnoTuecKux (pakTopoB. buonorudeckre puTMbl.

buotnueckne daktopbl. Buasl OHMOTHYECKHMX  B3aUMOJEHUCTBUN:  KOHKYPEHIHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomnepauus, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMO/ICHCTBHM ISl CYILIECTBOBAHUS OPTaHU3MOB B IMIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE TOKAa3aTelu MOMYJISLUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POJJAA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpamus. JuHammuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.



Hemouncrpanumn: [loprpetst: A. 'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabmuuer n cxemsl: kapra «IIpupoaasie 30ub1 3emin», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH MOIYJSIUH
uHpy30puu-TyPenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadoThI:

JIP Ne 3. «Mopdonorndeckne 0coOEHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTaHUS.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «[1oac4€T MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHIT.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuoneHo3.  CTpykrypbl  OWoleHO3a:  BHJOBaf,
MPOCTPAaHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKoyorndeckue cuctembl (9kocuctemsbl). [loHsTHE 00 SKOCHCTEME M OHOTEOICHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BeliecTB M NOTOK 3HEPruu B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. IlumeBbie nenu wu cetu. OCHOBHBIE IOKa3aTelNM >SKOCUCTEMBI: OHOMacca,
MPOJIYKIHMS. DKOJIOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuomMaccel. CBolcTBa
9KOCHCTEM: YCTOMUYMBOCTb, CaMOperyisius, pazpurue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LTUPOKOJINCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMBI. ATpPO3KOCUCTEMBI. YPpOO3KOCUCTEMBI. buosornyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpaszue kak (hakTop yCTOWYMBOCTH dKocHcTeM. COXpaHEHHEe OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mochepe. I'panuripl, coctaB U cTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (yHkuun. OcoOeHHOCTH OMOCheEepbl Kak TIO0ATHHOM KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB W OHOT€OXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3eminn. AHTpONIOTEHHbBIE U3MEHEHUs B Onocdepe. I modansHbIe
9KOJIOTUYECKHE TIPOOIEMBI.

CocyiecTBoBaHKE MPUPOBI U yesioBeuecTBa. CoxpaHeHue OMopa3HO00pa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBHOTO YIPABJICHUS MPUPOJHBIMHU pecypcamMM U UX
ucnojib3oBaHue. JlocTwkeHus 6MOJI0rMU U OXpaHa IPUPOIbI.

Hemouncrpaumu: [Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

TabGmuuel u cxemsl: «Ilumesbie nenu», «buoneHos: coctaB U CTpykTypay, «lIpupoansie
coobuiectBa», «llenn nuTaHus», «IKojoruueckas nupamuaa», «buocdepa U uyesoBEK»,
«JKOoCcUCTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOWHOro Jieca», «buorneHos
BoJoEMa», «ArpoueHo3», «lIpuMepHble AaHTPONOreHHbIE BO3ACUCTBUS Ha IMPUPOLY»,
«BaxkHeiine MCTOYHMKM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu nous», «IlapHukoBsiit apdexr», «DakTopsl
paZmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onocheprl», «KpyroBopoT yriepoaa B Ouocdepe»,
«KpyroBopoT a3orta B IpHpOJIE.

Ob6opynoBaHue: MO/1eJTb-aNTTIKAIHS «Tunuunsle OMOLIEHO3BI», repOapuit
«PacturenbHble  coolmiecTBa», KoJulekuuu — «buonenos3y», «Bpeaurenn — BakHEHIIHMX
CEeNIbCKOXO3SMCTBEHHBIX  KYJIbTYp», TepOapuM M KOJUIEKIMHM pPACTEHHWH M  JKUBOTHBIX,
MPUHAIIISKAIINE K pa3HbIM KOJIOTMYECKUM TpymnaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
denepanyu, n300paXKeHHUsI OXpaHIEMbIX BUI0OB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOTPAMMBI 110 BUOJIOTUN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMUCs MPOrpaMM CpPEeIHEro 00Iero 0opa3oBaHus: JIUYHOCTHBIM, METANPEIMETHBIM U
MMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPEAMCTA «bnonorusy» BBIJICJICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyYarOIMMHUCS  POCCHHCKOW  TPaKIaHCKOMN
UACHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOOMPEACICHHUIO,
HaJIM4yue M™MOTHUBaAIlUN K 06y‘I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOeXKIeHUI JTMYHOCTH HAa OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuCymumMu CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HAJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHEBIE pPE3YIbTAaThl OCBOCHUSA IMPEAMCETA «buonorusa» JOCTUTAKOTCA B C€AHUHCTBEC
y‘-Ie6HOI\/’I U BOCIMTATEILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU IICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEJICHHS W CHOCOOCTBYIOT TpoOIleccaM CaMOTIO3HAHWUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3WOHUU JIUYHOCTHU, IMAaTPpUOTHU3MA,
YBaXXEHUA K 3aKOHY W IIPAaBOIIOPANKY, YEIOBEKY TpyHda W CTaplIeMy IMOKOJIEHUIO, B3aUMHOIO
YBaXXCHU, 6epe>I<Horo OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaauuusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepanuu, NpupoJIe U OKPYKaloIe cpene.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTro npenMera «buojaorusy» HoMKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTh O0YYaIONIUXCsl PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTaluid, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITA JESITEIbHOCTU B IMPOLIECCE PEaTU3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH EATEIbHOCTU MPHU CO3JAHUHU YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIMIO IO OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE Y4YUTBIBATh B CBOUX JEUCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMU YOSKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4EOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/la4, YBaXHUTENBHOTO OTHOIIEHUS K MHEHUIO
OTITIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJdy, YyBCTBA OTBETCTBEHHOCTH Mepel PoanHON, TopaocTH 3a CBO#Ml Kpai, CBOIO
Ponuny, cBOM SI3bIK U KyJABTYpPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;



IIEHHOCTHOE OTHOLIECHWE K IPUPOJHOMY HACIECOAUI0 U [aMITHUKAM IIPUPOJIEL,
JNOCTHKEHHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX, TPYAC;

COCOOHOCTh OIICHMBATh BKIJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJIOFI/II/I, IIOHUMAaHHuA 3HAYCHU S 6I/IOHOFI/II/I B [TIO3HAHUHW 3aKOHOB ITPUPOJLI, B )KU3HU YCIIOBCKA U
COBPEMEHHOT0 00IIEeCTBA;

uaeiHast yoex IEHHOCTh, TOTOBHOCTH K CITY)KCHHIO 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHWBATh CHTYallMIO0 W MPHHUMATh OCO3HAHHBIE PEUICHHUS, OPUEHTUPYSCH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbBI 1 HCHHOCTU;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM pPOJHUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTefI CeEMENHON XKU3HU B COOTBETCTBUU C TpaauuusaAMU HaApOOa0B
Poccuu;

4) 3cTEeTHYECKOr0 BOCIUTAHMS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYas 3CTECTUKY 6I)ITa, HAay4YHOI'0O U TCXHHYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé LEHHOCTH,

TOTOBHOCTb K CAaMOBBIPAKCHHUIO B PA3HBIX BHAAaX HCKYCCTBA, CTPEMIICHHUE IIPOABIIATH
KayecTBa TBOPUYCCKOW JIMIHOCTH,

5) ¢usuyeckoro BOCHHMTAHHUS, (POPMHMPOBAHUA  KYJIbTYPbI 310POBbSI M
IMOLMOHAJIBHOTO (JIaroNnoJay4ns:

MMOHMMAaHHE U peau3alys 3J0pOBOro M 0e30MmacHoro 00pasa >kKu3HU (310POBOE MMUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOTO O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOIrOJs,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHKE IEHHOCTU MacTepCTBa, TPYJIO0JII00HE;

TOTOBHOCTh K aKTUBHOM JESITEIFHOCTU TEXHOJIOTUYECKON U COIIMANILHOM HAIMIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NeSITeNbHOCTD;

HWHTEpEC K pa3jMyHbIM cdepaM MpodeccHOHAIBbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOpP Oynymie mpodeccuu u peann30BbIBaTE COOCTBEHHbBIC KU3HEHHbBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3KOJIOrH4YeCcKOro BOCIUTAHUA:

9KOJIOTHYECKHU 11e71ecO00pa3HOe OTHOIICHHE K MPHUPOJe KaK UCTOUYHHUKY JKU3HH Ha 3eMIle,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIEHUE YPOBHSI JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCIEICTBUI TS OKPYXKAIOUIEH cpepl;

OCO3HaHHUE TTI00aJTHHOTO XapaKTepa SKOJOTHIECKUX MPOoOJieM U MyTel UX pelieHus;

CIOCOOHOCTh MCMOJIB30BaTh MPUOOpETaeMble MPU U3yUYEeHUU OUOJIOTHH 3HAHUS M YMEHHUS
MpU pENIeHUH TPOOIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOIB30BaHHEM (COOII0IEHUE



IIpaBWJI NOBEAEHUS B MPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEI OKPYKAIOIIEH NPUPOIHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOIATONPHATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YUE€ Pa3BUTOIO SKOJIOTMUYECKOTO MBILIUIEHHS, AKOJIOTMYECKON KYJIbTYpPbI, OIIbITA
NESITEIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOJACTBOBATHCS HMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MIPAKTHUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABIECHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOILECTBEHHOM IpPAaKTUKM, OCHOBAaHHOIO Ha JMaJiore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UMTATEJIbCKON KyJIbTYpPhI KaK CpeICTBa B3aUMO/ICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenu(puKku OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPECTaBICHUsI 00 OKpYKaIoLIEM
MHpE KaK O €IWHCTBE TMpUPOJIbl, ueloBeKa M oOIecTBa, B IO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu Ipoo6eM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHM JJIi COBPEMEHHOW IMBHIIM3AIMU: OOecrieueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJOTUM, CIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOMCKA MyTel BBIXOJAA U3 INI00ATBHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllIOHATBLHOMY
MCIO0JIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKMX 3HAHUN B IIEJISX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIHOHAIbHON
TPaMOTHOCTH OOy4JaromuXxcs, opMUPYyEeMO IPH U3YICHUH OHOJIOTHH;

MOHMUMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS I aHaiu3a U OOBSCHEHHS SBICHUI
OKPY)KAIOIIET0 MHUpPAa M MPOUCXOASIIMX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB U MMEIOIIUXCS JaHHBIX C LENbI0 IMOJYyYSHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OWMOJIOTHMYECKUE 3HAHWS JJIs PelIeHUus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN MO OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOEGHHUS ydeOHOTo mpeaMmera «BHONOrHs» BKIHOYAIOT:
3HaYMMble I (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOY4aIOMIMXCS  MEXJIUCHMITIIMHAPHbIE
(MeXnpeaMeTHbIe) 00LIeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crenu@uKy METO0B MO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBJIEHHE, TPOIECC, CUCTeMa, HayuHbId (AKT, MPUHLUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHUe, HAONIOJeHUEe, U3MEpEHHe, HKCIEPHUMEHT M JpPYruX), YHHBEpCaJIbHbIE
yueOHble NeiicTBUs (MO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIC, PErYJISATUBHBIE), 00eCIeunBaloIne
¢dopmupoBanue (PyHKIMOHAIBHOW IPaMOTHOCTH M COLMAIIBHOW KOMIETEHIMH OO0Y4YaroIIuXcs,
COCOOHOCTh oOyyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCLHUIUIMHAPHBIE,



MHUPOBO33pDEHUYECKHE 3HAHHMS W YHHMBEpCalbHble ydyeOHBbIC JACHCTBHS B TMO3HABATEIHLHOW U
COLIMAJIBHON ITPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OCBOSHHSI IPOTpaMMBI cpeiHero oOrmiero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogy1ajeHHe YHMBePCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30oBbIe JJOTHYECKHE TEHCTBUS:

CaMOCTOSITENIbHO (POPMYIIMPOBATh W AaKTYyaJH3UpOBaTh NpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

UCIOJIb30BAaTh INPU OCBOEHUM 3HAHUU NPUEMBI JIOTMYECKOTO MBIIIEHUS (aHaAIN3a,
CHUHTE3a, CpaBHEHUS, Kilaccudukauuu, OoOOOIIEHMS), PACKpbIBaTh CMBICT OHOJIOTHUYECKUX
MOHATHUH (BBIAEIATh UX XapaKTEPHbIE PU3HAKH, YCTAaHABIUBATh CBS3H C APYTUMU HOHITUIMH);

ONpENENATh LEIH JEATENbHOCTH, 3a7aBas NapaMeTpbl U KPUTEPUHM HX JIOCTHXKECHHUS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISMU;

HCII0JIb30BaTh OHMOJOTMYECKUE MOHATHS JUIsl OObsACHEHUs (AKTOB M SBICHUN >KUBOMU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyX ACHMs] (MHAYKTUBHBIEC, JAECIyKTUBHBIE, IO aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYUS B PacCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATh
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHITh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUH B M3Yy4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAK)KE MPOTHBOPEUMU PAa3HOTO POJIa,
BBISIBJIEHHBIX B Pa3JIMYHbBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELIEHUS MPOOIeMbI ¢ YUETOM aHaIM3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepuajIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YIBTATOB LICIISAM,
OLICHUBATh PUCKU TOCIEACTBAN NEATEIBHOCTH;

KOODAMHUPOBaTb U BBINOJHATh pPAbOTy B YCIOBUSAX pPEaTbHOIO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPH PEILIEHUH )KM3HEHHBIX NTPO0IIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHSA:

BJIaJIeTh HABBIKAMU Y4€OHO-UCCIIEI0BATEIbCKOW U IMPOEKTHOM AEATENIbHOCTH, HAaBbIKAMU
paspenieHus npodseM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY HOUCKY METOJOB
pEILIeHNs IPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

HCIOJIb30BATh PA3JIMYHBIE BUABI ACATEIBHOCTH IO IIOJyYEHHIO HOBOTO 3HAHUs, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B YYEOHBIX CUTyallUsX, B TOM 4HUCIE IpU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(GbopMupOBaTh HAyYHBIH THIl MBILIUIEHHS, BIaJeTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOYEBBIMU
MOHATUAMU U METOJIaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33aJaud B OOpa30BaTENIbHOW NEATENBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

BBISBIIAATh TIPUYMHHO-CIIEJICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3ajady, BBIIBUIATH
TUNOTE3y €€ pElIeHHs, HaXOOUThb AapryMEHTBl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KIEHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

AHAJIM3MPOBATh TIOJYYEHHBIE B XOJE pEUICHMsS 3aJayd  pPe3ylIbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHOOPETEHHBIHN OTIBIT;

OCYILIECTBIIATh II€JICHANPABIEHHBIN MMOMCK IMEpPEeHoca CPEACTB M CHOCOOOB JEHCTBUS B
npoheccHOHANBHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHWA B  I[IO3HABATENBbHYIO M  MPAKTUYECKYI0  00JacTu
KU3HEJESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;



BBIJIBUTATh HOBBIC WJCH, MpEAJaraTb OPUTHHAIBHBIC TMOAXOABI U PEUICHUs, CTaBUTh
npoOsIeMBbl U 3a/1a4H, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOro mocodwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax HaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3TUYHBIX BHIOB U (HopM
MPEJCTaBICHNS, KPUTUIECKU OLIEHUBATH €€ JI0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;

(bopMynHpoOBaTh 3aMpochl U TPUMEHATH PA3UYHBIE METOIBI TPH IOUCKE W OTOOpe
Ouoorndeckoi HHGOpMaIuK, HeOOXO0IUMOM TS BHITIOJIHEHUS YISOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY TPEACTABICHUS OHOJIOTHYECKOM
nHpopmanuu (cxemsl, rpaduku, Tuarpammsl, TaOIUIBI, PUCYHKH U JPYToe€);

WCIIONb30BaTh HAy4YHBIN S3bIK B KauyeCTBE CPEICTBA IpU paboTe ¢ OHUOJOTrHYECKOM
nHboOpMaNHel: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpy, HCIOJb30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMHM DPACMO3HABAHWS ¥ 3allUThl WHGOpMAWH, HWHOOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OgiajieHne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax KU3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WIA JHUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJCHHUS OTHOCHUTENIbHO BBIMOJHEHUSI NpeiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTH MO3HMIUH JPYIUX YYACTHUKOB JUAJIOTA HIIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeACcTBAa OOLICHMS, MOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYaIMi, YMETh CMAT4aTh KOH(IUKTHI 1
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IMYHBIMU CHIOcoOaMU OOIIEHHS U B3aHMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIMBUIYAIbHOU pabOThl MpHU
pelIeHnd OMOJIOTHYeCKOr MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh PUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX WHTEPECOB U
BO3MOYHOCTEH KaXJI0TO YJeHa KOJUIEKTHBA;

NPUHUMATh LEJIH COBMECTHOM JesITEeIbHOCTH, OPraHU30BbIBATh U KOOPJMHHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIPENENATh POJM C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJA U KaXJOTO YJ4aCTHHKA KOMaHIbl B OOIIUN pe3ylbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBbIE MPOEKTHI, OLEHHBATh MJEH C MO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IMO3UTHBHOE CTPAaTETMUYECKOE TIOBEJCHHWE B PA3IUYHBIX CHTYalUsX,
MPOSIBIATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJsITUBHBIMH I€ICTBUAMM:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIA BBIABICHHS NpoOJIeM U HUX pEUIeHHUS B
YKU3HEHHBIX U YYeOHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHH IIETIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOHMX
JNEUCTBUAX M IOCTYNKax IO OTHOLIEHUIO K >KMBOM IPHUPOJE, CBOEMY 3J0POBBIO U 370POBHIO
OKPYXKAIOIIHUX;

CaMOCTOSITENIBHO OCYLIECTBIISITh [IO3HABATEIbHYIO AEATEIbHOCTb, BBISBISTH IPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOM NEATEIBHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM MMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

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

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKONW 3PYIUIIMHN B Pa3HbIX 001aCTAX
3HAHMN, TOCTOSHHO MOBBIIIATh CBOM 00Opa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JAESTEIBHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BIIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUH, HCIOIb30BaTh MIPUEMBI pediiekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOs M APYTHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHblie pe3ynbraThl ocBoeHus nporpammsl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui yaeOHoro npeamera «buosorus» HaydHble 3HaHHSA, YMEHUS U
cnocoObl JeMCTBUH IO OCBOCHHMIO, MHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEeATENbHOCTH 0 IMOJyYEHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUH B PA3IMUHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>KU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme npeJMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 10 roJjaM 00ydeHuUsI.

[IpenmeTHble pe3ynabTaThl OCBOEHHsI ydyeOHOro mnpeamera «buonorus» e 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHMH O MECT€ W pOJIM OMOJOTMHM B CHUCTEME HAayYHOI'O 3HAHMS
€CTECTBEHHbBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOTO MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosnoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOIOTMYECKMX TEPMHHOB M MOHATHUH: KU3HB, KIIETKA,
opraHusM, Merabonu3M (oOMEH BeIeCTB M  IpEeBpallleHHe SHEpruM), TOMeocTas
(camoperynsinusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYTaIl[MOHHa,
LEHTpaJIbHas J0TMa MOJIEKYIsipHOM Oumonorum), 3akoHsl (I. Mengmens, T. Moprana, H. U.



BaBuioBa) u yuenus (0 neHTpax MHOrooOpasusi 1 IPOMCXOXKACHUS KyIbTypHBIX pacTtenuit H. 1.
BaBuiioBa), onpenenaTh rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHUE BIIaJIETh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTHH: HAOJIIOJEHUE W OINMCaHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alusi U IpPOBEACHHE OHOJIOTHYECKOTO
9KCIEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX TOHSITHIA,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BHIBO/IbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEISTH CYIIECTBEHHbIE NMPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U 3YKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MPEBpAIEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MIIACTHYECKOTO M JSHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHUS, Pa3MHOKEHUS, UHAUBUAYAJIbHOTO DPa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YEHHbIE 3HAHUS 7S 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOILIECCOB U
SIBIICHUH, 1711 IPUHATHS MPAKTUUYECKUX PELIEHUH B IOBCEIHEBHOM KU3HHU C LENIbI0 00ecieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOMIMX JItOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOIIEH MPUPOAHOM cpelle, NOHMMaHuE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTUH Ui palOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »3JIeMEHTapHble TEeHEeTHYeCKHe 3a/Jadd Ha MOHO- M JUTHOpHAHOE
CKpeIllMBaHUE, CLEIIEHHOE HACJEeJI0BaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB y OpPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh U WHTEPIPETHUPOBATh HH(OpPMALHIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUSA W3 PA3IMYHBIX MCTOYHUKOB (CpeacTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0BaHUM B OMOJIOTHH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMUCBbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBbKHUX HCTOYHHKOB, TIPaMOTHO HCIIOJIb30BATh
MOHSATUWHBIN anmapat OHOJIOTHH.

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

c(OpMUPOBAHHOCTh 3HAHMI O MeCT€ M POJM OHOJIOTHHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUIMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEpKaHHE OMOIOTHYECKIX TEPMUHOB U MOHSATHI: BU, MOMYJISIIHS,
reHo(oHJ, SBOMNIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHUH, MPUCIOCOOICHHOCTh
OpraHU3MOB, BHJ000pa30BaHUE, SKOJOTHYECKHE (AKTOPbI, HKOCHCTEMA, MPOJYLEHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMsl, SKOJOruyecKas mupaMua, OMoreoreHos, ouocadepa;

yMEHHE Wu3nararb Ouosorndeckue Teopuu (dBomonnoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojcrea K. M.
bapa, yepenoBaHus riaBHBIX HampaBieHUH u myted sBomtoruu A. H. CeBeprioBa, ydeHus o
o6uocdepe B. . BepHazackoro), onpenensats rpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO INO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHM3alus U IPOBEJCHHE OHOJIOTHYECKOTro
OKCIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX IOHSITH,
TEOPHi U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTAaTOB;



YMEHHUE BBIICIATH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTHUYECKHX O0OBEKTOB: BUJIOB,
MONYJISIUM, MPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOLIEHO30B M 3KOCHUCTEM,
O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOIECHHOCTH OPraHU3MOB, ACHUCTBHS KOJIOTHYECKHX (AaKTOPOB Ha
OpraHMU3MBbl, [IEPEHOCA BEIIECTB U MIOTOKA YHEPTMU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUM
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTC€OXMMHUYECKUX IMKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTHMYECKHX MPOIECCOB U
SIBIICHUH, 111 IPUHSITUSI IPAKTUYECKUX PELIEHUH B IOBCEIHEBHOM JKU3HHU C LI€NIbI0 00ecreueHus
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpY)KAWOLIEH MNPUPOAHON Cpele, NOHMMaHuE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Oouoaoruu JUISt PalMOHATILHOTO
MIPUPO/IOII0JIL30BAHNUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUH B IKOocHcTeMax (LeMH MUTaHuUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue padoThl, cOOMIOAaTh MpaBuia MpU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHEM;

yMEHHE KpPUTHUYECKH OIICHMBAThb W WHTEPHPETUPOBATH HH(POpPMALMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUSA M3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HH(oOpManuy, HAYYHO-TIOMYJISpPHBIE MaTepualbl), paccMaTpuBaTh TIJI0OAJIbHBIE
9KOJIOTHMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE€ IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOIBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MMOHSATUWHBIN anmapaT OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0 httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 0 0
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0 0
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
9 34 1 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 2 8



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

11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBONIOIMOHHAA OUOIOTHS 9 0 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubnuorexa [JOK
2 9 1 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 0 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI 9 0 0 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 1 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreMe Hayk 1 0 0 07.09.23 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1 Eu 1OK
nonmoTexa
2 4l 1 0 0.5 14.09.23
N A — https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
b
3 HOJIOTUYECKUE CUCTEMBI, ITPOLIECCHI 1 0 0 21.09.23 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
X i .B
4 HMHYECKHI cocTaB KiIeTku. Boaa u 1 0 0 58.09.23 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 0 0 05.10.23
CATH. LOCTAB 1 CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6ota Ne 1 «U1
5 pabora « EyquI/Ie 1 0 05 12.10.23 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
7 Vraesoasl. JInnmael 1 0 0 19.10.223 Bubmiorexa OK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 H .ATOD 0 26.10.23
YICICHHOBBIC KHCIOTE https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs 0 09.11.23 bubnuorexa [JOK
kietku. Kiietounas teopust o https://m.eds00.ru/863e6e88
Kiterka xak nenocrHa a
10 TKa KaK IeJIOCTHASI JKUBAS 0 16.11.23
cucrema
CtpoeHnune syKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 23.11.23 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITIpernapaTax u ux
OTIMICAHUE»
bu6mmoreka [IOK
12 06 O 0 30.11.23
MEH BEILECTB HITH METaboH3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 ) . X 0 07.12.23
OTOCHITES. ACMOCHHTES https://m.edso0.ru/863e7c98
bu6mmoreka [JOK
14 DHepreTuyeckuii oome 0 14.12.23
HOPIETHHCCKIH OOMEH https://m.edso00.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast Bu6 1OK
noIMoTeKa
15 6ota Ne 3 «Hab 0.5 21.12.23
pabota (HADIIONICHHE MUTO33 B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
b 0 .P
16 nocuHre3 Oenka. Peakius 0 58.12.23 bubnunoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 T —0 0 0 11.01.24
pascitintt HOCHHTES berka https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — 0 18.01.24 bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMbl pa3MHOKEHUS OPTaHU3MOB 0 25.01.24 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
bubmmoreka [{OK

20 Meii 0 01.02.24

eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 08.02.24 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE 0 15.02.24 bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o 0 22.02.24 bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBAHUS

24 MPU3HAKOB. MOHOTHOPHIHOE 0 29.02.24 bubmorexa HOK

P ' pr R https://m.eds00.ru/863e8878
CKpEIIMBaHNE

UTrHOpUIHOE CKpEIIMBAaHKUE. 3aKOH
A PIA bl bu6mmoreka [JOK

25 HE3aBUCUMOI'0 HACJIEIOBAHUS 0 07.03.24

https://m.edso0.ru/863e89a4

MIPU3HAKOB
CluenjieHHOE HaclIeIOBaHUE
npusHakoB. JlabopaTtopHas pabora

26 Ne 5 «M3yuyenue pe3yapTaToB 05 14.03.24 bubnuoreka [IOK
MOHOTHOPHUHOTO U JUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 I'enetuka nmoma. HacaemoBanue 0 21.03.24 bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

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

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

6ora Ne 6. 1
08 pabota No 3yq?HHe 1 05 04.04.24 bubnuorexa [JOK
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTopHas pafSOTa No 7. 1 05 11.04.24 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
r 1 18.04.24
30 cHeTHa qeroBera 0 https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1 0 25.04.24
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 C 1 0 02.05.24
CHCKIP KAk Hayka i nponece https://m.edso0.ru/863e9214
33 MeTOI[BI“I/I JOCTHKCHHUS CETICKIIHI 1 0 16.05.24 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 0 53.05.24 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepar»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emiie 1o 3paM U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

1)buonorus, 10 knace/ Kamenckuii A.A., Kacniepckast E.K., Cuornazos B.U., AkunoHepHoe
obmectBo «M3natenscTBO «lIpocBenienne

2) )buonorus, 11 xnacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.1., AkunonepHoe
obmectBo «M3natenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

1) Mumaxkosa B.H., Jloporuna JI.B., Aradonosa W1.b. Pemienne 3amau nmo reaeruke. M, JIpoda,
2010 r—160c
2) Peiimepc H.®. OcHOBHBIE OMOIOrHYecKre NOHITHS ¥ TepMuHbL. M, TIpocBemenue, 319¢

3)Penerutop o 6uosnoruu. Poctoa-na -Jlony, ®ennkc,2009r

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

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

2) Poccuiickas 3JIEKTpOHHAs LIKOJIA.

3) www.bio.1september.ru — raszera «buosorus» -npuaoKeHue K «1 ceHTsIops»

4) www.bio.nature.ru — HaydHsle HOBOCTH OHOJIOTHH

5) www.edios.ru — Di#1oc — HEeHTp AUCTAHIIMOHHOTO 00pa30BaHuUs

6) www.km.ru/education - y4ebGHBIe MaTepuanbl W clioBapd Ha caiite «Kupmia u
Medoauii»

7)
8)


https://m.edsoo.ru/7f41c292
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education




