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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJIOTUU TEOPETHUYECKYIO OCHOBY JJISI OIpPEICIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeSIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e¢ 3HAaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Ouosiorun Ja€T MpecTaBIeHUE O 1eNsX, 00 001Iel cTpaTeruu ooydeHus,
BOCIIMTAHUS W Pa3BUTUs OOy4aromuxcs cpeacTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENFHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpeelieHHe I1o
paszenaM W TeMaM, PEKOMEHIyeMYIO MOCIEeIOBATeIbHOCTh M3YYEHHUs y4yeOHOro marepuana ¢
YI€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCS.

B mporpamMe 1O OHOJOTHH TaKXKe YYHTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPHUHIIMII
MIPEEeMCTBEHHOCTH B H3Y4YeHHU Ouosoruu, Omarozapss 4eMmy B HeW MpocMaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHd, a TakkKe
3HAaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU AJISl PEIlIeHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPOo(QUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKH 1IeTIeCO00pPa3HOTO MOBEACHHS B OKpY)KAIOIIeH MPUPOHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTUYECKOTO 00pa3oBaHus, KOTOPas MPEAINoiaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe MmecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOY4AIOUIUXCSA NPEJACTABICHUNH O HAYyYHOW KapTHHE MUpA,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M OHBOJIOLMHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
¢dopmupoBaHusa (GYHKIMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OWONOTHS WMEET TakKXKe [UIsl pEIIeHUs BOCIHUTATENbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3yuenue
ouonorun oOecrieynBaer YCIIOBHS TUIst (dhopMupoBaHUs MHTEJJIEKTYalbHBIX,
KOMMYHHKAITIOHHBIX U WH(POPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpalui OMOJIOTMYECKUX 3HAHUU C TPEICTABICHUSMHU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIe MONI0KEHUS O MPeAHA3HAYEHUH Y4eOHOTO
npeamera  «buosiorus» COCTaBWIIM OCHOBY Ul OIpENeNIeHUs] MOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHMs, IPEACTABICHHOr0 B IpOrpamMMe Mo OHOJIOTHH.



OTt60p coxepxkanus yueOHOTO TIpeameTa «buosiorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TO3HLHUHN KyJIbTYPOCOOOPA3HOTO MOIX0Aa, B COOTBETCTBHU C KOTOPHIM O00YYatOIIHeCs JT0JIKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIMICH KYIbTYPHI, OMPEICISIONIHEC
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpPYKAIOUIEH NPUPOAHON cpene, BOCTpEOOBaHHBIC B
MMOBCETHEBHON KU3HU U MPAKTUYECKOU NesTenbHOCTH. Oco00e MeCcTO B ATOW CHCTEME 3HAHWH
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHMSA, KOTOPbIE CIY)XaT OCHOBOH st  (OPMHPOBAHHUS
IIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUSX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHH3AIMHA OMOJIOTHYECKOT0 00pa30BaHMs.

CrpykTypupoBaHHE coOJiepKaHusl YyueOHOro MaTepuana B IpPOrpaMMe I0 OHOJIOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTAX
KUBOW IIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W DSBOJIOLMHM. B cOOTBETCTBMM C JTUM B
CTPYKType yueOHOTro npeamera «bruosiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIe JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas CuCTeMay,
«Opranusm Kak ounosorndeckas cucrteMay, «CucteMa U MHOToOOpa3ue OpraHudecKkoro Mupay,
«OBOJIIOLINSL KUBOU MPUPOJBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Henp u3yuenus yuebHOro npeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
O0OYyJarOIIMMHUCA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJILHOW OpraHU3alMM >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHUH UCIIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PENIECHHUS PAa3TUIHBIX )KH3HEHHBIX MMPOOJIEM.

Joctxenne uenu usydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHNEM CIIEIYIOUIUX 3a]1au:

OCBOCHHE OO0YYarOIIMMHCS CUCTEMBbl 3HAHHUH O OHOJIOTUYECKUX TEOPHUAX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYy)XalluX OCHOBOM Misi (popMHpOBaHUS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOM KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUS,
CTPOEHUHM, MHOTOOOpa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOTO YpPOBHS OpraHu3alluH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTHY;

(dbopMupoBaHre y OOy4alOUIMXCS MO3HABATENIbHBIX, MHTEUIEKTYAJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce aHaNIKM3a JaHHBIX O MyTSIX Pa3BUTHUSI B OMOJIOTMH HAay4YHBIX B3IJISOB,
uJeH U MoAX0I0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3alliy;

CTaHOBJIEHHE Yy oOOydarommxcsi oOmell KyibTypbl, (YHKIMOHAJIbHOW TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopmupoBaHre y OOy4arolMXCsS YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHUW B TMPAKTUYECKOM JESITETbHOCTH YEJOBEKa, DPAa3BUTUM COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEJIOBEKOM >KHUBOW MPHUPOJIbI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUIsl TIOBBIIICHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM KU3HM ISl OLEHKU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHUIO K OKpYXarolled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE MEP MPO(UITAKTUKY 3a00IeBaHU.

B cucteme cpennero obmiero oopazoBanus «buosorus», uzydaemas Ha 6a30BOM ypOBHE,
SBIISETCA 00sA3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0mactu
«EcTecTBeHHO-HAYYHBIE IPEMETHI.

Jnst n3yueHust 6nosioruu Ha 0a30BOM YPOBHE CpeTHEro 00Iero oOpa3oBaHUsl OTBOIUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hemeno), B 11 kmacce — 34 yaca (1 yac B Hezenio).

COJEP)KAHUE OBYYEHUA

10 KJIACC



Tema 1. buosiorusi kak Hayka.

Bbuosorus xak Hayka. CBsi3b OHMOJIOTHH C OOLIECTBEHHBIMH, TEXHHUECKUMH U JPYTrUMH
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW U mpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAay4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

Metoapl TO3HAHUS KUBOW IPUPOABI (HAOII0AeHUE, SKCIEPUMEHT, ONMCaHKUe, H3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

IMoprpetsrl: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuiet u cxembl: «MeToIpI IO3HAHUS KUBOU IPUPOIBI».

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

[Ipaktuyeckas pabora Ne 1. «Mcnonp3oBaHWE pPA3IMYHBIX METOJOB NpPU H3YUCHHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl H X OpPraHU3aIusi.

XKusble cuctembl (OMOCHCTEMBI) Kak IpeaMeT Hu3ydeHust Ouosoruu. OTivuue >KUBBIX
CHCTEM OT HEOPraHUYECKOW MPUPO/IbI.

CpoiicTBa OumocucTeM M WX pa3HOOOpa3ue. YPOBHU OpraHu3alid OHOCHUCTEM:
MOJICKYJISIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabauiel 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HUY», «YPOBHM OpraHM3alMM >KUBON
TIPUPOJIBI.

Ob6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMU4ecKHUil COCTAaB U CTPOCHHUE KJIETKH.

XWMHYECKUH  COCTaB  KIETKH.  XUMHUYECKHME  JJIEMEHTBI:  MaKpOJJIEMEHTHI,
MHKpPO3JI€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOABI U MHUHEpAIbHBIX BEIIECTB B KieTke. llomnepskaHne OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHue 6enkoB. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XHUMHUECKHE
cBolicTBa 0enKoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHTHl — OHoJoruueckue kKaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Ominuuss  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

VYrineBoapl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30Kcupubo03a), Aucaxapuabl
(caxapoza, J1aKkTO3a) M MOJMcaxapuabl (Kpaxmal, TJIMKOTeH, IeJUIoi03a). buonornyeckue
(GYHKIUH YTTIEBOOB.

Jlunuaer:  Tpurimnepuasl, (Gochomunuael, crepounsl. ['mapodunsHO-THAPOGOOHBIC
cBoiicTBa. buonornyeckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB M JIUIUIOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnorel: JJTHK u PHK. Hyxieotuasl — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GbyHKIMY.

[uronorna — Hayka o kinerke. KiertouHas Teopus — nmpuMep B3aUMOJEHCTBUS MIEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas »xuBasi cucrema. OOmiye mpu3HaKky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMmOpana, mojekynsl JJHK kak reneTuueckuil anmapat, cuctemMa CUHTE3a Oernka.

Tumbl KJIETOK: JSyKapuHOTHYecKas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokaproTHueckor kieTku. Kierounas crenka Oaktepuil. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.



[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KIJIETOYHAs CTCHKA, TTTUKOKAIHMKC, MX (YHKITHH.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, 1m3ocomsl. [loryaBToHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJPHUH, IUIacTU/bl. [IpoucxoxieHne MUTOXOHIPUA U TIIACTHIL.
Buner mnactua. HememOpaHHbIe OpraHOUIbI KICTKU: PUOOCOMBI, KIICTOUHBINA IIEHTP, IIEHTPHUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOUIOB KIIETKU. BritoueHus!.

SAnpo — peryasTopHeli HeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpaumnu:

Hoptpetst: A. Jlesenryk, P.I'yk, T.IlBann, M. llneiinen, P. Bupxos, k. YoTcon,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

/lnarpammel:  «Pacnpenenenne XUMHYECKMX JJEMEHTOB B HEXKHUBOM IPUPOJIEN,
«PacrnpeeneHne XUMUUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabauiel u cxembl: «Ilepuogudeckas Tabmuna XUMUYECKHX 3JeMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CtpoeHue ¢pepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHUYECKOM
KIeTKW», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pPaCTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OO0GopynoBaHue: CBETOBOM MHKPOCKOT, 000pYyIOBaHUE ISl MPOBEACHHUS HAOIIOICHUM,
W3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTEpHATHHBIX
KJIETOK.

JlabopaTopHble H MpaKTHYeCKHe PadoOThI:

JlaGopatopuas pabora Ne 1. «M3yyeHue KaTaMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «l3ydyeHwe CTpOEHHS KJIETOK pPACTCHHM, >KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. JKusHeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WIM MeTaO00au3M. AccuMuisanus (TJIacTUYECKUd  OOMEH) |
TUCCUMMIISALUSA (PHEpreThUecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BeriecTB: aBTOTpOHBIN U reTepoTpodHbii. Poib GpepMeHTOB B 0OMEHE
BEILIECTB U MPEBPALIEHNUN SHEPTUU B KIIETKE.

®ortocunre3. CpetoBas U TeMHOBass ¢a3pl (orocunreza. Peakuuu doTocuHTE3A.
D¢ pexTuBHOCTH (PoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A Ul *KU3HU Ha 3emiie. Bausaue ycnoBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIolIre OakTepuu. 3HaAUEHUE XEMOCHHTE3a AJs JKU3HH Ha
3emuie.

DHepretuyeckuii oOMeH B KiIeTKe. PacmiersieHue BeUIECTB, BBIJCICHHE U
aKKyMyJIUPOBAaHHME SHEPTUU B KJIETKE. DTallbl SHepreTuyeckoro oomena. [ nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE JbIxaHue. OKHCIUTENIbHOE
¢bochopumposanne. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakiunm matpuuHoro cuHte3a. leHermueckas wuHpopmanus u JHK. Peanuzanus
reHeTUYecKoi MHQopMmaruu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIUS —
MaTpuuHblil cunTe3 PHK. Tpancnauus — 6uocunres 6enka. Dtanbl TpaHcasaiuud. KoxupoBanue
aMHHOKUCIIOT. Posib pubocoM B OruocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3HM — BHUpychl. Mcrtopus oTkpbiTusi BupycoB (/I
W. VianoBckuit). OCOOEHHOCTH CTPOEHHMsI M >KM3HEHHOTO IMKJIa BHUPYcOB. bakrepuodaru.
bone3nu pacteHuii, )KUBOTHBIX M 4YelIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHonedunura
yenoseka (BUY) — Bo3Oynutens CIIMla. OOpaTHas TpaHCKpHIIUS, peBepTa3a M HMHTErpasa.
[Ipo¢unakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUIA.



JdeMoHcTpanum:

Hoptperst: H. K. Konbros, 1. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet  w cxembl: «Tumbsl  maTaHus», «Merabomusm»,  «MHUTOXOHIPHSY,
«QHepreTuueckuii 0oMeny», «Xioporacty, «Dorocunte3», «Ctpoenune JTHK», «Ctpoenue u
¢dbyHKIIMOHMpOBaHWe reHa», «CuHre3 Oenka», «[‘eHermueckuiét  kom», «Bupyce»,
«bakrepuoparn», «Ctpoenme wu xu3HeHHbId 1wk Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukarnus JJTHK».

O6opynosanue: moaenu-anmnkanuu «Yasoenne IHK u tpanckpunuusy», «buocunres
Oenka», «CTpoeHue KIeTKI», Moenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii mmki, uiaM >KM3HEHHbIM LUK KieTku. MuTepdasa m muto3. Ilpoueccsl,
nportekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIl. JMIUIOMAHBIM M TAIUIOUIAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI pa3MHOXKEHUS W MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue xietkn — muto3. Cragum murosa. [Ipoueccel, mpoucxonsdiue Ha pas3HbIX
CTaIusAX MUTO3a. BHONOTHYECKH CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXEHHUS OpraHu3MoB: Oecrmosioe u mojioBoe. Bunel 6ecronoro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJlBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0oOpa3zoBaHUeE,
BETE€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.

Meiio3. Cragumn Mmeiio3a. IIponeccel, nmpoucxoasmue Ha ctaausx Meio3a. IloBenenue
XpoMocoM B Meiio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MEH03a.

l'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. 110JI0BbBIE Kene3bl:
CEMEHHHUKU M sSMYHUKHU. OOpa3oBaHHE U Pa3BUTHE MMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
SMIEKIIETKa) — crmepMaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK |
cnepmaTto3onoB. OmnonorBopenue. Ilaprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DOMOpPHOHAILHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO Pa3BUTHA Yy MO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHHE, TacTpyJsius,
opranorenes. [loctamOpuonanbHoe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PAa3BUTHUS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBaTh BPOKJAEHHBIE YPOICTBA.

Pocrt u pazButue pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU, CTaIuU
pa3BUTHSL

JdemMoHcTpanum:

Tabauiel u cxembl: «®OpMBI pa3MHOKEHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «JleneHne KIEeTKu
Oaktepuit»y, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIIETOUYHBINA LUK,
«Permmmukanusa JJHK», «Muros», «Melio3», «IIpsMmoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YeJIoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OOGopynoBaHue: MHUKPOCKOIN, MHUKpompenaparsl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Sliinexnerka MiekonuTaromero», «KapnoknHes B KiI€TKax KOpemika JiyKa», MarHUTHas
Mojienb-anmukanus «Jlenenue knerkn», moaens JJHK, Monens meradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIaGopatopHnas padora Ne 3. «HabmoeHne MuTO3a B KIIeTKax KOHUMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHass pabota Ne4. «l3ydeHue CTpOEHHUS IMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.



[Ipenmer w 3agaum reHerukd. Mcropus pas3BuTus TreHETUKU. Ponp muTosiorun u
AMOPHUOJIOTUH B CTAHOBIICHUH TeHETUKU. BKIIa]l pOCCUNCKUX U 3apyOCKHBIX YIEHBIX B Pa3BUTHE
TeHETHKU. MEeTObl TEeHETUKH (TUOPUIOJIOTUYECKHH, IUTOTEHETHYECKUA, MOJEKYISPHO-
reHeTudeckui). OCHOBHbIE T€HETUYECKHE MOHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEpPHOCTH  HAcClIeJOBaHWs  MPU3HAKOB,  ycTraHoBieHHble  [. Menaenem.
MoHoruOpuaHoe CKperuBaHue. 3aKOH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHs. [IpaBuio
JTOMUHUPOBAHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcroTel ramer. [lomHoe u
HETMOJIHOE JOMUHUPOBAHUE.

JuruOpumHoe CKpemmBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBAaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKpEHIMBaHUS. AHAIU3UPYIOIIEE CKpEIIMBAHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIUMBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HacnenoBaHue npu3HakoB. Pabora T.Moprana mno CHEIUIEGHHOMY
HACJIEIOBaHUIO reHOB. HapylieHne cuernieHusi TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUSI HACIEICTBEHHOCTHU. | eHeTHYEeCKre KapThl.

I'enetuka moma. XpoMOCOMHOE OTMpE/IeIeHHE Mojia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTrHble OpraHum3Mbl. HacienoBaHue NpHU3HAKOB, CLETUIEHHBIX C
IIOJIOM.

UsmenunBocTh. Buasl M3MEHUMBOCTH: HEHACIECACTBEHHAs M HacleACTBeHHas. Poib
cpeasl B HEHACTEACTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTUKa  MOAU(PHUKAIMOHHOMN
W3MEHYMBOCTU. BapwanmoHHBIA psAI W BapualMoHHas KpuBas. Hopma peakuuu mpu3HaKa.
KonnuecTBeHHBIE M KAa4eCTBEHHbIE TNPU3HAKM W HUX Hopma peakuuu. (CBoiicTBa
MOTU(DUKAITUOHHON U3MEHYHBOCTH.

HacnencrBennas, WM TeHOTHIIMYECKAs, N3MEHUYNBOCTh. KoOMOMHATHBHAS N3MECHYHUBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalimoHHas
n3MeHYnBOCTh. Kiaccudukanus myranmii: TeHHbIE, XpOMOCOMHBIC, T€éHOMHBIE. YacTtoTa U
NPUYUHBI MyTaluidi. MyTtareHHbie (akToOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON
n3MmenunBoctu H. . BaBumoga.

BuesnepHas HaclneACTBEHHOCTh U U3MEHUYHUBOCTD.

I'eneruxka denmoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJIbI I'€HETHKH YEJIOBEKA:
T€HEAJOTHYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHUCCKHH, OWOXMMHYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpEACICHUEe TEeHOTHIA: IOJHOT€HOMHOE CEKBEHHpPOBAHUE,
T€HOTHIIUPOBAaHKME, B TOM umcie ¢ nomolnbio IT[P-ananmm3a. HacnencrBeHHbie 3a00seBaHMs
YyelloBeKa: TEHHbIe Ooyie3HH, OO0JIE3HM C  HACJICACTBEHHOW  IPEAPacIiOIOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. CoMarhyeckue M TeHepaTuBHbie MyTanud. CTBOJIOBBIE KIICTKHU.
[TpuHIUIB 310pOBOrO 00pasa >KM3HU, JUATHOCTUKH, MPO(HIIAKTUKYA U JICUCHUS TCHETHYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEAOTBPAIICHNUN U JICUYCHUH I'€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemMoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuiel U cxembl: «MOHOTHOPUHOE CKPEIIMBAHUE U €T0 IUTOTCHETUUYECKask OCHOBAY,
«3aKOH pacHIeIUVIeHUsI M €ro IUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeuuBanuey, «l{uTonornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS,
«Meno3s», «B3anMoaeicTBUE ajuIeNIbHBIX I'€HOBY, «I'€HETHYECKUE KApThl PAaCTEHUH, )KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTHU HACJEJIO0BaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © IKMBOTHBIX», «Bumel wusMeHunBocth», «MoaudukannonHas
M3MEHUUBOCTH», «HacnenoBanmue pesyc-gakropa», «'eHeTHKa Tpymn KpoBW», «MyTalMOHHas
W3MEHYUBOCTD.

O6opynoBaHue: MoJeNH-aNmuIMKauu «MoHOTHOpUAHOE cKpeniuBanue», «HemomaHoe
JOMHHUpOBaHHe», «urubOpunHoe ckpemmuBaHuey», «llepekp€cT XpomMocom», MHKPOCKON U




Mukponpenapar «/po3zoduna» (Hopma, myranuu (GOpMbI KPbUILEB M OKPACcKH Teja), repOapuit
«I'0pox OCEBHOW».

JlaGopaTopHble U NPpaKTHYeCKHe PadoThI:

JlaboparopHas padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTUOPUTHOTO M JUTHOPUIHOTO
CKPELIMBAHUA Y AP030(HIIBI HA TOTOBBIX MUKPOIpErapaTax».

Jlaboparopuas padorta Ne 6. «M3ydeHre MO IUPUKATMOHHOW N3MEHUYNBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

JlabopatopHass pabora Ne7. «AHanm3 Myramuii y Jpo30Qmibl Ha TOTOBBIX
MUKpPOIIpEnapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBieHHE U aHAJIN3 POJAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka ¥ TpOLECC. 3apOKJICHUE CENICKIIUU U JoMecTuKanus. Yuenue H.
W. BaBunoBa 0 IeHTpax MPOUCXOXKACHUS U MHOT000pa3usi KylIbTYPHBIX pacTeHHil. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeleKInU. MacCOBBI U MHIUBHUIYAIbHBIA OTOOPHI B CEJIEKIIUU
pacTeHud U KUBOTHBIX. OTleHKA dKCTephepa. bIu3KopoaCTBEHHOE CKpEIIMBAHUE — WHOPHIMHT.
Uucras muuua. CkpenuBaHue YHUCTBHIX JHHHK. [eteposwc, wim rtuUOpHaHAs cuja.
Hepoacteennoe ckpemmBanue — ayrOpuauar. OtnanéHHas THOpuUau3amuss U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKIUH PACTEHHI,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorusa kak oTpaciap MPOW3BOJACTBA. ['€HHas WHXKEHEpUs. OTanbl CO3JaHUS
pexomOunantHoit JIHK wu Tpancrennsix opranusmoB. Kierounas wunxkeHepus. Knetounsie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BBICOKONIPOIYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiembl. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanmu:

[optpetsr: H. U. BaBuios, 1. B. Muuypus, I'. /I. Kapneuenko, M. ®@. NBaHoB.

Tabmuiel 1 cxembl: kapta «LIeHTpBI MPOMCXOXKIACHHUS M MHOrOo00paszus KyJIbTYPHBIX
pactenuii», «llopoasl 1oOManIHUX KUBOTHBIX», «CoOpTa KyJAbTYPHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Pabotel akagemuka M. @. MBanoBay, «llomummongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKU IUI0JJOB MU KOPHEIUIONOB AUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuid, repoapuii «CellbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Dkckypceusi «OCHOBHBIE METOJABI M JIOCTIKEHUS CENEKLUU PACTeHUN U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBINA Y4acTOK, B TEIIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBiaMBalOTCA TpeOOBaHMA K pe3yabTaTaM OCBOEHUS
o0yJaromuMucs MPOrpaMM cpeHero oouero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS IpeaMera «buoyorus» BbIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyYarOIMMUCS  POCCUHCKOM  TpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTU K CAaMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIPEIEICHUIO,
HIMYME MOTHBALlMM K OOYy4eHUIO OHMOJIOTHHM, IEJICHANpPABICHHOE Ppa3BUTHE BHYTPEHHHX
yOeXJICHUI JIMYHOCTH Ha OCHOBE KITIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHS



OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH ACATCIBbHOCTH OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMH, MNpuCymumMu CUCTEMC
OnooTNYeckoro 00pa3oBaHMs, HAIWYHE OSKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTHh LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImuHOCTHBIC pPE3yJIbTaThl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUT'aKOTCA B €AWHCTBC
yqe6H0171 M BOCHHUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKPIMPI
COOUOKYJIBTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, MPHUHATHIMU B
oOIIecTBe TpaBWJIAaMH W HOPMaMH TIOBEJCHUS U CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAHUA W CaAMOPA3BUTHUSA, PA3BUTHUA BHYTpeHHeﬁ MNO3UMIHUU JIMYHOCTH, IMAaTPpUOTU3MA,
YBaXEHMUS K 3aKOHY M IPABOIOPAAKY, YEJIOBEKY Tpyda M CTapLIEMY IIOKOJIECHUIO, B3aMMHOI'O
YBaXEHMs, OEpPEeKHOr0  OTHOIIEHHWS K  KyJIbTypHOMY  HAacCIE€OUI0 U TpaJulusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoi denepanun, MpUpOJE U OKPYKAIOLIEH Cpeie.

JIM4HOCTHBIE PE3YNIbTaThl OCBOEHUS YyueOHOTO MpeameTa «bruoaorus» A0MKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
HO3HIII/ICI>1 JIMYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaIII/II\/JI, IMMO3UTUBHBIX BHYTPCHHHUX
yOeX/IEHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  O0OIIecTBa,
pacCiiupCHUC KU3HCHHOI'O OIbITa W ONbITa ACATCIIBHOCTH B IMPOLECCE pCain3alliii OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIMTATEIIFHOM JACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpaKIaHCKOT0 BOCIIUTAHUS

chOpMHUPOBAHHOCTh TPAKJAHCKOW TO3UIMKA OOYydYaromerocsi Kak AakKTUBHOTO |
OTBETCTBEHHOTO 4JICHA POCCUICKOTO OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTHUTYIMOHHBIX IpaB U OO0S3aHHOCTEW, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AESITEILHOCTHU MPH CO3IaHUHU YU€OHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHbIX 33/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsITh COOCTBEHHYIO T[O3MLHI0O [0 OTHOUICHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME YUUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOJIMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMU YOEKICHUSMHU, KYyIbTYPHBIMH EHHOCTSAMH U COLUAIBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIIENOBATENbCKUX 3a/lad, YBAKUTEIBHOTO OTHOLICHHS K MHEHHIO
OTIIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOT0 COJIEP>KaHUS;

TOTOBHOCTH K TYMaHUTApHOH U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPaKJAHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU mepesn PoauHOMN, ropaoctu 3a CBOW Kpaii, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUI0O U TaMSATHUKAM MPHPOJBI,
JTOCTH>KEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIGHMBAaTh BKJIAJl POCCUHCKUX Y4YEHBIX B CTAHOBJIIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUsI 3HAU€HUsI OMOJIOTHH B MIO3HAHWU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBA;

uneiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CIyKeHHIO u 3amuTre (OredecTsa,
OTBETCTBEHHOCTb 3a €T0 Ccyab0Yy;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:
OCO3HAHHE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HapO/a;
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHHUS;



CIOCOOHOCTh OIICHMBATh CUTYAIMIO U TMPUHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTUPYACH
Ha MOpPaJIbHO-HPAaBCTBCHHBIC HOPMbI U HCHHOCTU;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUWE K CBOUM POJUTENSIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IMPUHATUA L[eHHOCTef/'I CEMENHOU KU3HU B COOTBETCTBUU C TpaguuusaAMHU HaApoOOd0B
Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

TMOHUMAaHKE SMOIIMOHAIBHOTO BO3CHCTBUS KUBOW MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIISITH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) pusuueckoro  BocnMTaHUs, (OPMHUPOBAHHS  KYJbTYPbI  310POBb M
IMOLHOHAIBHOTO 0J1ar0NoIyYHs:

MMOHMMAaHKE U peain3alus 3J0pOBOro U O6e30macHoro oOpas3a KM3HU (3710pOBOE MUTAHHE,
coOIoIeHNe TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynasipHas (Gu3MYECKas aKTUBHOCTh), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIICHUSI K COOCTBEHHOMY (PU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

IMIOHUMAHUEC [EHHOCTU TMpPaBUJI HHAUBHUAYAJIBHOI'O W KOJIJICKTHUBHOI'O 0e301acHoro
MTOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHUE TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHHs aJKOTOJIs,
HapKOTHUKOB, KypeHUsI);

6) TpPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MacTePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K  aKTHMBHOM  JICATCILHOCTH  TEXHOJOTMYSCKOM H  COIMAJIbHOMU
HaIpaBJIEHHOCTH, CMOCOOHOCTh MHHUIIMHUPOBATH, IMJIAHUPOBATh M CAMOCTOSITEIHLHO BBITIOJNHATH
TaKyIo JACSITCIBHOCTD;

HWHTEpPEC K Pa3IMYHBIM cdepaM MmpodhecCHOHANBHON NEATEIHPHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OymyIien npodeccun 1 peanru30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKCHUU BCEH
JKU3HU,

7) 3K0JIOrHYeCKOro BOCIUTAHMS:

9KOJIOTMYECKH 11e7IECO00pa3HOE OTHOIICHUE K MPUPOJIE KaK HCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIIEHUE YPOBHSA HKOJIOTUYECKON KYNbTYpbl: MPHOOpPETEHHE OMbITa MJIAHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUM ISl OKPYKAIOUIEH Cpeibl;

OCO3HaHHKE TTI00aJIHbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTel UX pelIeHHUs,;

CIOCOOHOCTH UCIOJIB30BaTh MPHOOPETaeMble IPU U3YYCHUH OUOJIOTHH 3HAHUS U YMEHUS
MpU pEIIeHUH TPoOIEM, CBSI3aHHBIX C PAIIMOHAIBHBIM MPUPOJOIOIb30BaHUEM (COOIOIeHUE
MpaBUJl TOBEACHUS B NPUPOJE, HAMPABICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHO€ HENPUATHE NCHCTBUMN, MPUHOCALIMX BpE] OKpYXKaroued NpUpOTHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEONArONMPHUATHBIE HKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJu4yhe pPa3BUTOTO 3KOJOTMYECKOTO MBILIUICHHS, IKOJOTMYECKOW KYJIbTYpPbI, OIBITA
NESATENBbHOCTH  SKOJOTUYECKOM HaNpaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HWMHU B
MO3HABATENIbHOM, KOMMYHMKAaTUBHOW W COLMAJIbHOM MpakTUKEe, TOTOBHOCTU K Y4YacTHUIO B
MPAKTUYECKOU JIEATETbHOCTH SKOJIOTMYECKON HANpPaBI€HHOCTH;



8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsT HayKM M OOILIECTBEHHOM IpPaKTUKU, OCHOBAHHOIO Ha JUallore KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE  SI3BIKOBOM W YUTATEIbCKOM  KyJbTYphl Kak  CpeAcTBa
B3aUMO/JICHCTBUS MEXTy JIOAbMU U ITO3HAHUS MUPA;

MMOHMMAaHHE CHelU(PUKU OUOJIOTMM KaK HayKd, OCO3HaHMs €€ poju B (OpMUPOBAHUU
paMOHATFHOTO HAYYHOT'O MBIIIICHUS, CO3aHUU LEJIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIMIeM
MUpEe KaKk O €JUHCTBE MpPHUPOJb, 4YeJoBeKa W oOIecTBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEHN U pPelIeHNnH Ipo0OIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTUHU U1 COBPEMEHHOM LMBUIIU3aLMU: 00eCIeueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpooOaeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 II100ATbHBIX
9KOJIOTMUECKUX NPpOo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllUOHATBHOMY
WCI0JIb30BAHUIO PUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHUI B LENSIX MOBBILIEHUs 00men
KYJIbTYpbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIHOHAIbHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil IpU U3y4eHUU OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHMS, HMCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS Uil aHajau3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHUH, yMeHHue Jienatb OOOCHOBAaHHBIE
3aKJIIOUYEHUSI HAa OCHOBE HAyYHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 TMOJyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENIBHO MCIOJb30BaTh OHOJOIMUYECKUE 3HAHUSA JUIl PEIIECHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HaHHME LIEHHOCTH HAy4HOH IeATENbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO U
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHANBUYaIbHO U B IPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpa3OBaHHIO, K
aKTMBHOMY IIOJIyY€HHIO HOBBIX 3HaHMH 1O OHMOJIOTMHM B COOTBETCTBHM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeaMeTHble pe3ylbTaThl OCBOCHHS yueOHOro mnpeaMera «buosjorusy BKIOYAIOT:
3HaYUMble JUI1  (POPMHpPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) OOILIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienru(UKy MEeTOJ0B TO3HAHMSI, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, Hay4yHbIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHNE, M3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCaIbHbIC
yueOHbIe JecTBUS (MMO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIHOHAIBHONW TPAMOTHOCTH M COIIMANLHOW KOMIIETEHIIMU OOYydarolIuxcs,
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE MACWCTBHUS B TIO3HABATENBHOU U
COIIMAIbHON MPAKTHUKE.

MetanpeaMeTHble pe3ylbTaThl OCBOCHHUS MPOTPaAMMBbl CPEIHEro oOIero oopazoBaHUs
JOJIKHBI OTPAXKATH:

OBi1aieHHe YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:
1) 6a30Bble JJOrHYeCKHe JeHCTBHSA:



CaMOCTOSITENIbHO (DOPMYIHPOBATh M aKTyaIM3HpPOBaTh MpoOieMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh TPU OCBOGHUHM 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a,
CHHTE3a, CpaBHEHMA, KiIacCUPHUKAIMM, OOOOIIEHHs), pPaCKpHIBATh CMBICH OHOJIOTHYECKHX
MOHATUH (BBIIENATH UX XapaKTEePHbIC MPU3HAKH, YCTAHABIMBATh CBSI3U C IPYTUMH MMOHITHUAMH);

OTIpENeNATh LEJH JACATSIBHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH HUX TOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI IATEILHOCTH C TOCTABICHHBIMU IIEIISIMH;

WCTIOJIb30BaTh OHMOJIOTUYECKHE IMOHATUS IS OOBSICHEHUS (aKTOB M SIBICHUU IKHBOUN
TIPUPOIBL;

CTPOWTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JACAYKTHUBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUYCHHS;

MPUMEHSTh CXeMHO-MOJICTTFHBIE CPEJICTBA JUIs TIPEJICTABIICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIIEHUH B M3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPEYHM pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pazpabaTeiBaTh IUIAaH peHIeHUs MpoOjemMbl ¢ Y4€TOM aHalM3a MMEIOLIUXCS
MaTepUAIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JESITEIHHOCTh, OIEHHBATH COOTBETCTBHE PE3YJIHTATOB IIEISIM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHHOCTH,

KOOPAMHUPOBATh W BBINIOJHATH pabOTy B YCIOBUSIX pPEaJbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

2) 6a30BbIe MCCJIEA0BATEIbCKHE IeiiCTBHS:

BJIQJIETh HABbIKAMU Y4eOHO-HCCIIE0BATEIBCKON U MPOEKTHOW AEATEIbHOCTH, HABBIKAMHU
paszpeleHus npooieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TOMCKY METOJOB
pelIeHUs MPaKTUUYECKHUX 3aj]ayd, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS,

WCIOJIb30BATh PA3JIMYHbIE BHUAbI JEATENLHOCTH IO MOJYyYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTAINH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MPU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MPOEKTOB;

(hopMHpOBaTh HAYYHBIH TUIT MBIIIJICHUS, BIAJETh HAYYHON TEPMUHOJIOTUEH, KIIOUEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON AEATEIBHOCTU U
KU3HEHHBIX CUTYalHIX;

BBISIBIISITh TIPUYUHHO-CJIEICTBEHHBIE CBS3M W aKTyaJlU3UpOBaTh 3a7adyy, BBIIBUIAThH
runoTe’y e€ pelieHus, HaxXOOUTh apryMEHThl JJs J0Ka3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJNyYCHHBIE B XOJE pEUICHHs 3aJaud pe3yldbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

OCYILIECTBIISThH 1I€JICHANPABICHHBIN MOWCK MEpPEeHoca CPEJCTB U CIOCOOOB JACUCTBUS B
podecCHOHANBHYIO CPENY;

yMeTb TEPEHOCUTh 3HAHHWA B T[O3HABATEIbHYID M MPAKTHUYECKYI0  00JIacTu
KU3HEAEATEIIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE WUJAEU, MpeAsiaraTb OpPUTHHAJbHBIC MOJXOAbI W PEIIeHUs, CTaBUTh
MpoOIeMbl U 3a/1a4H, IOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:
OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(pOpMaIUM (TekcTe ydyeOHOro mocodus,
HAy4YHO-TIONYJISIPHOM JIUTEepaType, OMOJIOTHYECKUX CIOBApsIX U CIPAaBOYHHKAX, KOMIIbIOTEPHBIX



0a3ax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NTUYHBIX BHIOB U (opMm
MPEJCTaBICHUS, KDUTUYECKU OLIEHUBATH €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dopMynupoBaTh 3ampockl M MPUMEHSATh PA3IUYHBIE METOJBI MPH TOUCKE U OTOOpe
ouonornyeckoit nHpopmMary, He0OXOIMMOH /7Sl BHITIOJTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh OMBIT MCHOJIb30BaHUS WHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TIPEACTABICHUS OHUOJIOTHYECKOM
nHpopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOE);

WCTIOJb30BaTh HAYYHBIH S3bIK B KAueCTBE CPEACTBA MpH paboTe C OHOJIOTHYECKOMH
nHbOpManKell: TPUMEHITh XUMHUYECKHE, (PU3MYECKHE U MATeMaTHYECKHEe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJNb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMHM paClO3HaBaHWsS W 3alIUTHl WHPOpManuu, HHHOPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBj1ajieHNe YHHBEPCATbHBIMUA KOMMYHHUKATHUBHBIMH JI€fCTBHSIMM:

1) odmenne:

OCYIICCTBJIATD KOMMYHUKAIIUU BO BCECX C(i)ean KU3HH, aKTUBHO Y4aCTBOBAaTh B JHAJIOTC
WIH JIUCKYCCHH TI0 CYIIECTBY 0OCYKIaeMOi TeMbl (YyMEHHE 3a1aBaTh BOIMPOCHI, BBICKA3BIBATH
CYXKACHHUA OTHOCHUTCIBHO BBIIIOJIHCHUA HpeﬂnaraeMof/'I 3aa4yd, Y4YUTBIBATb HWHTCPECBI U
COTJIACOBAHHOCTD MO3UIUHI APYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacro3HaBaTh HeBepOalIbHBIC CPEICTBA OOIIECHWS, MOHMMATh 3HAYECHHE COIUATBHBIX
3HAKOB, IPCANOCBIJIOK BO3SHUKHOBCHUA KOH(l)J'H/IKTHBIX CHTyaHHfI, YMETb CMATYATh KOH(bJ'H/IKTBI u
BECTH TIEPETOBOPBI;

BJIAJICTh PA3IMYHBIMU CIOCO0aMH OOIICHUS M B3aUMOJCHCTBHS, OHUMATh HAMEPEHUSI
APYTHX JOfICH, MPOSIBISITh YBAKUTEIBHOE OTHOIICHHE K COOCCEAHUKY U B KOPPEKTHOU (opme
(hopMyIHpOBATH CBOH BO3PAKCHHS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasl AeATeJbHOCTh:

MMOHMMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHONW U WHAMBUIYATbHON pabOTHI IPH
perieHur OMOJIOTHYECKON MPoOJIeMbI, 000CHOBBIBATh HEOOXOIMMOCTh MTPUMEHEHHUS TPYIIIOBBIX
($hopM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMW 3a/1a4u;

BBIOMpAaTh TEMAaTHUKYy M METOJIbI COBMECTHBIX JCUCTBUH C Y4ETOM OOIIMX HHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 YieHAa KOJJICKTHBA;

NPUHUMATh 1€JIM COBMECTHOM JESITEIBbHOCTH, OPraHU30BBIBAaTH M KOOPAUHUPOBATH
JNEUCTBUSA II0 €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JCHCTBUHM, PACIPENENsATb POJU C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KA4eCTBO CBOETO BKJIA/Ia U KaXKJOTO YYaCTHHUKA KOMAH/Ibl B OOIIHI pe3yabTaT
10 pa3paboOTaHHBIM KPUTEPHIM;

npeyaraTe HOBBIE MPOEKTHI, OLICHUBATh UJAEU C MO3ULHMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE TOBEICHHUE B PA3JIMUHBIX CUTYyalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIHATUBHBIM.

OBJiajieHNe YHUBEPCATbHBIMH PeryJATHBHBIMH J€iiCTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BAaTh OWOJOTMYECKHE 3HAHUS JUIS BBIABICHHS MPOOJEM W WX PEHICHHUS B
KM3HEHHBIX ¥ YIeOHBIX CHTYAIHSX;

BBIOMpATh Ha OCHOBE OHOJIOTHYECKMX 3HAHUH IIEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEHCTBHUSAX W TOCTYNKAX 1O OTHOIIECHHIO K JKHBOW MPHPOJE, CBOEMY 3J0POBBIO U 370POBBIO
OKPY)KaIOIINX;



CaMOCTOSITEIIbHO OCYIIECTBIISATh TO3HABATEIBHYIO JIEATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30oBaTEIILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIIBHO COCTABIIATh IUIAH PELICHUS MPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

cnocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO INMHPOKOW OSPYAUIIMH B Pa3HBIX
001acTsAX 3HAHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHUTb KOPPEKTUBLI B ACATCIbHOCTb, OLICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIIETh HaBbIKAMHU MIO3HABATENIbHON pedIeKCHUU KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUIN
1 MBICJIIMTCIIBHBIX ITPOLECCOB, UX PE3YJIILTATOB U OCHOBaHI/II\/'I, HCIIOJIBb30BaTh HpI/IéMI)I pe(i)HeKCI/II/I
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETHb OUCHHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATH PCIICHUA M0 X CHUXCHUIO,

NIPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX IIPU aHAJIA3E PE3YIIbTATOB JIECSATEIbHOCTH;

3) npuHsATHE CE0 M APYTHX:

MPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OMINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH IPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHbie pe3ynbTaThl 0cBoeHus nporpaMMel COO o Guosiornu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienududeckue i ydyeOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
CIIOCOOBI nenCTBHUI o OCBOCHHIO, UHTEPIPETaNH
U TIpeoOpa30BaHMIO 3HAHUH, BU/IBI ACSTEIBHOCTH I10 TTOJyYEHHIO HOBOTO 3HAHUS M IPUMEHEHHIO
3HAHWW B Pa3JIMYHBIX YYCOHBIX CUTYalMiX, a TaKKe B PEAbHBIX JKU3HEHHBIX CHTYAIHSX,
CBSI3aHHBIX ¢ OwWojorueil. B mporpamme npeameTHble pe3ylbTaThl MPEACTABICHBI MO TOJAM
oOyueHusl.

IIpenmetHble pe3ynbTaTbl OCBOCHHs ydyeOHoro npeamera «buosorus» ¢ 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MeCTe M POJIM OMOJOTMHU B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAy4HOT'O MHUPOBO33PEHHUs, O BKJIA/le POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COJIEpKaHUe OMOJIOTMYECKMX TEPMUHOB M MOHSATHH: KU3Hb, KIETKA,
opraHusM, Merabonu3sM (oOMEH BEIeCTB M  IpEBpalleHue DSHEPruu), ToMeocTa3
(camoperynsmus), ypOBHEBas  OpraHu3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuus), HACAEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3JaraTb OHMOJIOTUYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHas,
LEHTpaJIbHas J0rMa MOJIeKyJIsipHOM Ouonorum), 3akoHsl (I'. Mennens, T.Moprana, H.



W. BaBwiioBa) u yueHus (0 IEHTPax MHOTOOOpa3us M MPOUCXOXKICHHUS KyIbTYpPHBIX pacTeHuid H.
. BaBusnoBa), onpeaensTh TPaHUIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHUE BJIAZICTh METOJAaMH HAYy4YHOTO TMO3HaHUs B OMOJOTHM: HAOMIOACHUE M ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
9KCIEPUMEHTA, BBIJBM)KCHUE TUIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMHU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BbLACIATH CYILIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BELIECTB U
MpPEeBpAIllEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE NPUMEHSATH MOJTYYEHHbIE 3HAHUS JUIsl 0ObSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOMIMX JItOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEACHUSI B OKpYKalolled TNpUPOJHON cpele, NMOHMMaHuE HeoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

yMEHHE peliaTh JJIEMEHTapHbIE TEHETHYEeCKHe 3aJadyd Ha MOHO- WU JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHAThH JJAOOpaTOpHbIE U MPAKTUYECKUE pabOThl, COONII0IAaTh MpaBuia MpH
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKH OIICHMBAThb W HHTEPIPETHPOBaTh MH(OpPMALNMIO OHMOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIC ITMCHMEHHBICE M YCTHBIE COOOIIEeHHs, 00001Iast
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

IIpenmetHble pe3ynbTaTbl OCBOCHHs ydyeOHoro npeamera «buosorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHUH O MECTe U POJIM OMOJOIMH B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, PyHKIMOHAIBHOM I'PaMOTHOCTH YeJIOBeKa [yl PeLICHHs dKU3HEHHBIX 33/1a4;

YMEHHUE pACKpbIBaTh COJEpXKaHWE OMOJIOTUYECKUX TEPMHHOB UM MOHATHM: BHJ,
HNOMyJsALMs,,  TeHO(OHA,  HBOJIOLMS,  JBWKyIMe  cuibl  ((akropel)  3BOJIOLUH,
IIPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa3oBaHUE, SKOJIOTHYECKHE (DAaKTOphl, SKOCHCTEMA,
IIPOJIYLEHThl, KOHCYMEHTBI, pEOYLUEHTBl, LENU NUTAHHUs, OKOJIOTMYECKas IUpaMHJa,
ouoreoleHo3, onocdepa;

yMEHHE Wu3jiaraTb OWOJOrMYecKkue Teopun (dBojronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMHM), 3aKOHbI M 3aKOHOMEPHOCTH (3apojpliieBoro cxojacraa K.
M. bapa, uepenoBaHus INIaBHBIX HampasieHu# u nyrer ssosonnu A. H. CeBeprosa, yueHus o
6uocdepe B. . BepHazackoro), onpenensars rpaHULBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHUE BJIAZIETh METOJaMHM HAy4YHOTO TMO3HaHUs B OMOJOTMM: HAOMIOAEHUE M ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus U TMPOBEJCHHE OHOJOTMYECKOTrO
JKCIIEPUMEHTA, BBIABMKCHUE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTU MEXKIY HCCIENYEMBIMU
BEJIMYUHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPHUH U 3aKOHOB, YMEHHUE JI€1aTh BBIBO/Ibl HA OCHOBAHUU TOJIy4E€HHBIX PE3YyJIbTaTOB;



YMEHHUE BBIJIENATh CYHIECTBEHHBIC IPHU3HAKH CTPOCHUS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOIYJSALUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOI€OLI€HO30B U 3KOCHCTEM,
O0COOEHHOCTH  MPOIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, E€CTECTBEHHOrO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIECHHOCTH OPraHU3MOB, ACHUCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MIOTOKA YHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMAaxX CBOEW MECTHOCTH, KPyroBOpOTa BELIECTB U OMOr€OXMMHMUYECKUX LHUKIOB B
ouochepe;

yYMEHHUE NMPUMEHATH MOJIyYCHHbIE 3HAHUS JUISI OOBSICHEHUS! OMOJIOTHYECKHUX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOIO TOBEJECHMSI B OKpPYXKAIOIIEH MNPUPOIAHON Cpelle, NOHMMaHUE HEOoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUH COBPEMEHHOM ouosoruu JUIs paloHaIbHOIO
MIPUPO/IOTI0JIL30BAHUS;

YMEHHE pelIaTh AJIEMEHTapHble OMOJIOTMYECKHE 3aJaud, COCTAaBJISTh CXEMBbl IEepeHoca
BEIIECTB M SHEPTUHU B IKOCHCTEMaX (LIENU MUTAHUSA);

YMEHHE BBINOJHATEH JJAOOpaTOpHbIE U MPAKTUYECKUE pabOThl, COONI0IAaTh MpaBuia MpH
paboTte ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OLEHUBATh U HHTEPIPETHPOBATh MH(OPMALNIO OHOJOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpPMAIMKA, HAYIHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATHHBIC
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CO037aBaThb COOCTBEHHBIE TIMCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001mIas
OMOJIOTMYECKYI0 HMH(QOpPMAIMI0 M3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.
TemaTnyeckoe nNaaHMpoBaHue

10 KJTACC
Ne | HammeHOBaHME pa3/ieNioB U KonnuectBo gacos DnexTpoHHbIe (UG POBHIE)
n/m TEM MPOTPAMMBI Bcero| KontponbHsie | [IpakTiueckue 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
1 |Buojiorus kak Hayka |2 0.5 Bu6snoTeka LJOK
https://m.edsoo.ru/7f41c292
2 DKussble cucteMbl 1 ux |1 Bu6banoreka LJOK
opraHusanusa https://m.edsoo.ru/7f41c292
3 |XuMuyeckwuii cocraBu |8 1 Bu6aunoreka LJOK
CTpOEHUE KJIeTKH https://m.edsoo.ru/7f41c292
4 DKusHepmearesbHocTh [0 Bu6banoreka LOK
KJIeTKH https://m.edsoo.ru/7f41c292
5 |Pa3MHOXeHHe U 5 1 Bu6amoreka LJOK
VH/JUBHUYyaJIbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
6 |HaciexctBeHHOCTb U (8 15 Bu6amoreka LJOK
M3MEHYUBOCTb https://m.edsoo.ru/7f41c292
OpPraHu3MOB
7 |Cenekuus opraHusMoB. 3 bu6saunoTteka [JOK
OcHOBBI



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

Ne | HammeHnoBaHUE pa3AenoB U KonmnuectBo yacos OnekTpoHHbIe (IU(POBHIE)
n/n TEM MPOrpaMMBbl Bcero| KonTponbHsle | [IpakTiueckue 00pa3oBaTeNIbHBIE PECYPChI
paboThI paboThI
6MOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 |PesepBHOE BpeMs 1 Bu6anoreka LJOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 10 4
YACOB I10 [IPOTPAMME
10 KJTACC
Ne Tema ypoka KonuuectBo uacos Hata OJeKTpOHHBIE ITU(POBLIE
1/ Bceer |Kontponbasl | [IpakTruecku | M3yICHUS 00pa30BaTENLHEIC PECYPCHI
! 0 e paboTbl e paboTsl
1 |Buosiorus B 1 04.09.202 \Bu6amnorexa [JOK
CUCTeMe HayK 4 https://m.edsoo.ru/863e612
2
https://m.edsoo.ru/863e632
a
2 MeTozpbl mo3HanusA (L 0.5 11.09.202 |Bu6anorexa LIOK
YKUBOU MPUPOJBIL. 4 https://m.edsoo.ru/863e612
[IpakTHU4eckas 2
paboTta N2 1
«Hcronb3oBanue
pPa3IMYHBIX
MeTO/I0B IIpH
VU3y4YeHUU
6M0JIOTUYeCKUX
006'BEKTOB»
3 |Buosornveckue |1 18.09.202 |Bu6aunoTexa LIOK
CHUCTEMBI, 4 https://m.edsoo.ru/863e656
IIPOLEeCChl U UX 4
U3y4yeHue
4 XuMudeckui 1 25.09.202 |bu6auoTeka LIOK
COCTaB KJIETKH. 4 https://m.edsoo.ru/863e674
Boga u e
MUHepaJbHble
cosuv
5 |Benku.CoctaBu [1 03.10.202 |Bu6amnoTeka [JOK
CTpoeHHe 6eJIKOB 4 https://m.edsoo.ru/863e6b7
2
6 |®depmeHTH — 1 0.5 10.10.202 |Bu6sanoTeka LJOK
6HOJIOTUYECKUE 4 https://m.edsoo.ru/863e6b7
KaTaJu3aTophl. 2
JlabopaTopHas



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Ne Tema ypoka KonnuectBo yacos Hata OnexTpoHHbIE TN POBEIE
n/ Bcer |KontponbHs! | [IpaxTuyecky | H3Y4CHU 00pa3oBaTeNIbHBIE PECYPChI
n 0 e paboTsl e paboTsl
pa6orta Ne 1
«HU3yyenue
KaTaJUTUYeCKOH
aKTUBHOCTH
depmeHTOB (Ha
npuMepe aMuJias3bl
WJIK KaTaJiasbl)»
7 \YraeBogpbl. 1 17.10.202 |pu6anoTexa LIOK
Jlnnu el 4 https://m.edsoo.ru/863e687
0
8 |HyksienHOBbIE 1 24.10.202 |Bu6snoTeka LIOK
KUCJA0ThL ATD 4 https://m.edsoo.ru/863e6d5
C
9 |Ucropus u metoabl |1 07.11.202 |Bu6moTteka LIOK
V3y4eHUH KJIETKH. 4 https://m.edsoo.ru/863e6e8
KieTouyHast Teopus 8
10 KineTka kak 1 14.11.202
1|eJIOCTHas )KUBas 4
cucreMa
11 |CTpoenne 1 0.5 21.11.202 Bu6nnoTexa LJOK
3yKapHUOTHUYECKOHU 4 https://m.edsoo.ru/863e6ff0
KJIETKU. https://m.edsoo.ru/863e716
JlabopaTopHas C
paboTa Ne 2
«U3yyeHue
CTPOEHUS KJIETOK
pacTeHuH,
»KUBOTHBIX, TPUOOB
Y GaKTepuu noj,
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoIpenapaTax
Y VX ONIUCaHUEe»
12/06meH Bemects (1 28.11.202 \Bu6nunoTreka L[JOK
WJIM MeTaboJ/IM3M 4 https://m.edsoo.ru/863e766
C
13 |®oTocuHTeES. 1 05.12.202 |Bu6auoreka LIOK
XeMOCHUHTe3 4 https://m.edsoo.ru/863e7c9
8
14 13uepretuueckuin (1 19.12.202 |bu6anoTteka LIOK

4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

Ne Tema ypoka KonnuectBo yacos Hata OnexTpoHHbIE TN POBEIE
n/ Bcer | KouTponbhsl | [IpakTuecky | A3Y4CHHS 00pa3oBaTesbHBIE PeCypChI
I 0 e paboTsl e paboTsl
o6MeH https://m.edsoo.ru/863e7aa
e
15 PKusnenHbid nuka |1 0.5 26.12.202 |bu6amoTteka LJOK
KJIeTKU. [lesieHue M https://m.edsoo.ru/863e7dc
KJIETKU. MUTO3. 4
JlabopaTopHas
pa6oTa Ne 3
«Hab6aronenue
MUTO3a B KJIETKax
KOHYMKa KopeliKa
JIyKa Ha TOTOBBIX
MUKpOIpenapaTax
»
16 [BuocuHTes 6enka. |1 09.01.202 |Bu6anoTreka LJOK
Peaknusa 5 https://m.edsoo.ru/863e796
MaTPUYHOTO e
CUHTe3a
17 | Tpancnanusa — 1 16.01.202 |bubanoTeka [IOK
6HUOCHHTE3 OesKa 5 https://m.edsoo.ru/863e796
e
18 [HeksieTo4HbIE 1 23.01.202 |Bu6anoTreka LJOK
GOpPMBI )KM3HU — 5 https://m.edsoo.ru/863e754
BUPYCHI 0
19 |®opmbl 1 30.01.202 Bu6anoTeka LJOK
Pa3MHOXKeHUs S https://m.edsoo.ru/863e81b
OpraHM3MOB 6
https://m.edsoo.ru/863e831
e
20 Metio3 1 06.02.202 \Bu6anoTeka [JOK
5 https://m.edsoo.ru/863e7f4
a
21 |06pa3oBaHue u 1 0.5 é3-02-202 Bu6auorexa LJOK

pa3BUTHE NOJOBBIX
KJIETOK.
OmsiofoTBOpEHUE.
JlabopaTopHas
pa6oTa Ne 4
«N3yyenue
CTPOEHMUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpoOIpenapaTax

https://m.edsoo.ru/863e81b
6



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

Ne Tema ypoka KonnuectBo yacos Hata OnexTpoHHbIE TN POBEIE
n/ Beer | Konrponbhbl | [IpakTuueck | K3Y4CHHSA 00pa3oBaTeNIbHBIE PECYPChI
I 0 e paboTsl e paboTsl

»

22 UupusBupyanbaoe |1 |1 20.02.202 |Bu6nunoTteka LIOK
pa3BUTUE 5 https://m.edsoo.ru/863e843
OpraHu3MOB. 6
KoHTposibHad
paboTa

23 Menetrnka — Hayka |1 21.02.202 |Bu6snoreka L[OK
0 5 https://m.edsoo.ru/863e86f
HacJIeJCTBEHHOCTH 2
Y U3MEHYUBOCTH

24 13akonomepHoctu |1 06.03.202 Bu6anoreka LJOK
HacJie;0BaHUA > https://m.edsoo.ru/863e887
IIPHU3HAKOB. 8
MoHorub6puaHoe
CKpellMBaHUe

25 | lurubpuHoe 1 13.03.202 [Bu6aumoTteka LIOK
CKpelllMBaHHUeE. 5 https://m.edsoo.ru/863e89a
3aKoH 4
HE3aBUCUMOT0
HacJe0BaHUA
NPU3HAKOB

26 |CuyenyieHHOE 1 0.5 20.03.202 Bu6amoTteka LIOK
HacJe0BaHUe S https://m.edsoo.ru/863e8c6
MPYU3HAKOB. 0
JlabopaTopHas
paboTta N2 5
«U3yyeHue
pe3yJibTaToB
MOHOTHUOPUJHOTO U
JUTUOPUIHOTO
CKpelLlUBaHUs y
JAp0o30dubl HA
rOTOBBIX
MUKpoIpenapaTax
»

27 ['e”eTHKa IoJa. 1 1 03.04.202 |Bu6auoTteka LJOK
HacnenoBanue > https://m.edsoo.ru/863e8c6
MPU3HAKOB, 0
CleIJIEHHBIX C
HOJIOM.

KoHTposibHas



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Tema ypoka

KomunuectBo yacoB

Bcer

KonTponpHsl
e paboTsl

IIpakTruecku
e paboTsl

Jlara
U3YyYEHUS

OnexTpoHHbIE TN POBEIE
00pa30BaTeNIbHBIE PECYPCHI

paboTa

28

W3MeHYUBOCTb.
HenacsencrBeHHast
H3MEHYUBOCTb.
JlabopaTopHas
pab6oTa N 6.
H3y4yeHue
MoAUPUKALIMOHHO
M U3MEHYHBOCTH,
NOCTPOEHHE
BapHUaILMOHHOTO
psjau
BapHUaLlMOHHOM
KpPHUBOW»

0.5

10.04.202
5

bubsuoreka LIOK
https://m.edsoo.ru/863e8ef
e

29

HacneacrtBeHHas
U3MEHYUBOCTbD.
JlabopaTopHasi
paboTta Ne 7.
«AHanu3 MyTanuu
y 1po30dUIbI HA
rOTOBBIX
MHUKpoOIpenaparax
»

-

0.5

17.04.202
5)

bubaunoreka IIOK
https://m.edsoo.ru/863e8ef
e

30

'eHeTHKa
yeJIOBeKa

24.04.202
5

bubsmoTreka LIOK
https://m.edsoo.ru/863e8d7
8

31

Pe3epBHBIN YPOK.
06006111eHME TTO
TeMe
«HacnenacTBeHHOCT
b U U3MEHYHUBOCTh
OpPTraHHU3MOB»

08.05.202
5

32

Ceneknys Kak
HayKa Y npolecc

[e=y

15.05.202
5

bubaunoTteka HOK
https://m.edsoo.ru/863e921
4

33

MeTo bl U
JOCTDKEHUS
ceJIeKIUU
pacTeHUuu 1
»KUBOTHBIX

22.05.202
5

bubaunoTteka HOK
https://m.edsoo.ru/863e921
4

34

buotexHosnoruga

29.05.202
5

bubauoTteka HOK



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

Ne Tema ypoka KonnuectBo yacos Hata OnexTpoHHbIE TN POBEIE
n/ Bcer KOHTpOHI)HI)I HpaKTI/IquKI/I H3Yy4CHHUA 06pa30BaTeJ‘lLHLIe peCypChl
I 0 € paboThl € paboThl

KaK 0Tpac/b https://m.edsoo.ru/863e933
IIpOU3BOJCTBA 6
.KoHnTposbHasa
paboTa

OBLIEE 34 3 4
KOJIMYECTBO YACOB
I10 IPOT'PAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

