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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHnenrtyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH IEJIEH, COJepkKaHMUS,
pe3ynbpTaToB 0OydeHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEesIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e€ 3HAUYEHWU B NO3HAHUM XUBOW MPHUPOAbI U O0ECHEUYEHHUU CYLIECTBOBAHHUS YEJIOBEYECKOTO
obmiectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu AaéT MpencTaBliIeHUe O MemsiX, 00 olIiel crparernu 00ydeHus,
BOCIIUTaHUSI W pa3BUTHA OOydaromMXcsl CcpeacTBaMM yueOHoro mnpeamera «buonorusy,
ompezenser o00s3aTeNbHOE TNPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] yuyeOHOro marepuaia ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKU 00pa30oBaTeNIbHOIO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mnporpaMme mno OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPeOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme no Guosnoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3Y4Y€HHU Ouosioruu, Omarojapss 4eMy B HeW IpocMmaTpuBaeTcs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoaHoil cpene. [losromy Hapsiay ¢ u3ydeHHEM OOIIEOHMOJIOTHYECKUX TEOPHd, a TakkKe
3HaHWUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYECHHBIX
3HAaHWN B IOBCETHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPoQUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJIHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHO M3 aKTyaJbHBIX 3aJla4 IIKOJHLHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas MPEAroiaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpOBaHHE y OOY4AIOUIUXCSA NPEJICTABICHUNH O HAyYHOW KapTHHE MUpa,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alliil U HBOJIOLUHU, CO3MAET YCIOBHUS Ui MO3HAHUS 3aKOHOB >KMBOH TMPHUPOIHI,
¢dopmupoBaHusa (GYHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HU, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonbmoe 3HadeHwe OMOJIOTHS HUMEET TakXKe JUIs pelIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yyenue
ouonorun oOecrieunBaer YCIIOBHS TSt (dhopMupoBaHUs HMHTEJIEKTYalbHBIX,
KOMMYHHMKAITMOHHBIX U MH(GOPMAIMOHHBIX HABBIKOB, ICTETUYECKON KYIbTYpBI, CIIOCOOCTBYET
MHTETpaluy OUOJIOTHYECKUX 3HAHUN C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUU U Teorpadguu. HazBaHHbIE MOJT0KEHUS O TpeAHAa3HAYeHUN y4eOHOTo
npeamera  «buosiorus» COCTaBWIM OCHOBY Ul OIpENeNeHUs] MOAXO0J0B K OTOOpY u
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHUs, IPEACTABICHHOr0 B IpOrpaMMe Mo OHOJIOTHH.



OTt60p conepkanus yueOHOTO peamera «bruonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3UIMHA KyJIbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHUH C KOTOPHIM OOYYArOIIMECs JTOJKHBI
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 MecTo B ATOW cHCTEME 3HAHWUI
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHMSA, KOTOPbIE CIY)XaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIMX JINYHOCTH, CTIOCOOCTBYIOIIUX I'yMaHHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Io OuoJioruu
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.

Hens uzydyenus yuebHOro mnpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJaJIEHUE
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.

JlocTkeHne 1enu u3ydeHust ydyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YaloOIIMMHUCA CHCTEMBbl 3HAHUW O OHOJOTMYECKUX TEOpHUAX, YUYECHMSIX,
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;

(dbopMupoBaHHe y OOyJarOIIMUXCS IO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CHOCOOHOCTEH B Ipolecce aHaNIM3a JaHHBIX O MyTSIX Pa3BUTHUSI B OMOJIOTMH HAay4YHBIX B3IJISIOB,
uJeH U MoAX0I0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3alliy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYECHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopmupoBaHue y OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHUM B TMPAKTUYECKOW JESITETbHOCTH YEJOBEKa, DPAa3BUTUM COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA;

BOCIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOIBI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEeW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW M yMEHUW B MOBCEAHEBHOW >KU3HMU JJISI OLEHKU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHUIO K OKpYXarolled cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIIOIEHUE Mep MPO(UITAKTUKY 3a00JI€BaHUH.

B cucreme cpennero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
SABIISETCA 00s3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0mactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jlnst u3ydeHus 6uosioruu Ha 6a30BOM YpOBHE CpeAHEro oOlIiero oopa3oBaHMs OTBOAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hezeno), B 11 kmacce — 34 yaca (1 yac B Hezenio).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHUUYECKUMH WU JPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktueckas pabotaNe 1. «Mcronb3oBaHWe pPAa3IUYHBIX METOJAOB MpPU HU3YYEHUU
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHHs: Ouonoruu. OTIvuue KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuipl u cxembl: «OCHOBHBbIE TPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KMBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTaB U CTPOCHHUE KJIETKH.

XWMHYECKUH  COCTaB  KIETKM.  XUMHYECKHME  JJIEMEHTBl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MUHEpabHbIE BEIIECTBA.

@yHKIMH BOJbI M MHUHEPAJIbHBIX BELIECTB B KieTke. [logmepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa OenKoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonornyeckue karanuzaTopbel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TIOK03a, pubo3a u ne3okcuprbo3a), aucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeJIoo3a). buomornyeckne QyHKIUU
YIJI€BOJIOB.

Jlunuaer:  Tpurauuepuabl, Gochonmunuabl, CcTepoubl. [ 'uapodribHO-ruAPOoPOoOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YIIEBOJOB, OEJIKOB U JMIUIOB Kak
VCTOYHUKOB DHEPIUH.

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

[urtonorna — Hayka o kierke. KilerouHas Teopusi — mpuMep B3aMMOJECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. OO0Iue NpuU3HaKy KJIETOK: 3aMKHYyTasi Hapy>KHast
MeMmOpana, mosekynbl JJHK kak reneruueckuii anmapat, cucteMa CHHTe3a Oelka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokaproTHuecKor kieTku. Kierounas crenka Oaktepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHas CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA U IUIACTHI.
Bunpl muitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJIETOUYHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KIyTUKU. DyHKIIMU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00JouKa, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«PacrnpeneneHne XuMU4YECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATO», «CTpoeHne 3yKapruoTHYECKON
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHul, SKCIEPUMEHTOB, MUKPOIMpENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlabopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnast padora Ne 2. «M3yueHue cTpoeHUs KICTOK pPACTEHUH, XUBOTHBIX W
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

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

Tunber oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHbii. Pons depMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHOBas (a3pl ¢GoTocuHTe3a. Peakiuu QorocuHTesa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Upyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a JUId JKU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
Matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Jtansl TpaHchsiuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

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



pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMbIC BUpYycaMH. Bupyc uMMyHoaeguInTa YenoBeKa

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpocTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxemsl: «Tunmbel  nutaHus», «Metabommsm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Ctpoenme wu xu3HeHHbId 1wk Bupyca CIIW/la, OGakxrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, Wau KU3HEHHBIM 1ukn kinetku. MuTtepdaza u muros. Ilpomeccsl,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpPraHNU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
CTaIusAX MUTO3a. BrHonornyeckuii CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJIBOe€, TIOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguum meno3za. [Ipoueccel, mpoucxonsdimue Ha craausx meiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHBOTHBIX. [l0oJI0BBIE JKene3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 U oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK MU
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUSA y IO3BOHOYHBIX MXUBOTHBIX: JApOOJICHHE, IacTpyssilus,
opraHoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTAIMOPUOHAIBHOIO PA3BUTHA: NPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct n passutue pacreHuil. OHTOreHe3 UBETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHU, CTaIUH
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuuel u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KIleTOUHBIH LMK,
«Permmmukanusa JJHK», «Muros», «Melio3», «IIpsmoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Sliinexnerka Miekonurammero», «KapuokuHes B KIETKaXx KOpeHIKa JIyKa», MarHUTHas
Mojienb-anmuKanus «Jlenenue xkinerkny, moaens JJHK, Monens MmeradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast padota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax.



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

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
AMOPHUOJIOTUN B CTAHOBJIICHUH T€HETUKU. BKIal pOCCUNCKHUX U 3apyO0e)KHBIX YIEHBIX B PA3BUTHC
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHWsA  IPU3HAKOB, ycTaHoBieHHble [. Menuaenem.
MonoruOpuaHOe CKpemrBaHue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEepBOro mokoieHus. [IpaBmino
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

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

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
l'omorametHele W TeTeporaMeTHBIC OpraHM3Mbl. HaciiemoBaHwe NTPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanronHas kpuBas. Hopma peakuun npusnaka. KonmuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBoCTh. Kiaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, I'eHOMHBIe. YactoTa u
NPUYMHBI MyTaliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKa:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B ToOM uucie ¢ nomouipio [IIP-ananu3za. HacnenctBennsie 3a0o0JieBaHUS
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeauKo-rTeHeTHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

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

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3auMoaecTBUE ajuIebHbIX T'€HOBY, «I €HeTHnUecKne KapThl paCTEHUN, JKUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpymn KpoBu», «MyTannoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odwmia» (Hopma, myranuu GopMbl KPBUILEB U OKPACKU Tela), repOapuid
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne Moau(PHUKAIIMOHHOW M3MEHYHBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenaparax.

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

Tema 7. Cesnekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBunoBa o 1eHTpax NTPOUCXOXKIECHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CeNEKIMH. MacCOBBIM M MHAUBUAYATBHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
HepoactBennoe ckpemmuBanue — ayrOpuwauar. OtnanéHHas TUOpuUau3anus U €€ YCIEeXH.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranmsmoB. Kiierounas wumkeHepus. Kietodnbie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. NBaHOB.

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

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

JlaGopaTopHble M IPAKTHYeCKHE PA0OTHI:

Okckypcusi«OCHOBHBIE METOIbl U JOCTHIKEHHS CEJICKIMU PACTeHUW U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHA.

[Ipeanocslnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJIoTHH. BiusiHME SBOTIONIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzeTenbCcTBa HBOMNIONMM. IlaIeOHTONIOTHYECKHE: TIOCHIEI0BATENLHOCTE IOSIBJICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JieTomucH, epexoanbie ¢popMel. buoreorpaduyeckue: cxXoacTBo
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBbIE, PYIUMEHTApHBIE OPTaHbI,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKYIIME CHJIBI  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHMYEHHOCTH PECYpCOB, HeOIpeeiIéHHas HM3MEHYHMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBuxymue cuiibl ((akTopbl) 3BOJIOLMK BHJIOB B Ipupojie. MyTalmoHHBIN IpoLecc U
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynmsnuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojioLUU. DOPMBI €CTECTBEHHOIO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yabTaT 3Bojiouuu. [Ipumepsl npucnocobaeHuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTallH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxkpossomtonusi. @opMbl 3BOJIONUU: (GUIETHYECKas, TUBEPreHTHAas, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bomonuu.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuaau3anus. AJanTABHAS padalius.
JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. Cesepiios.

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHHas U3MEHUYUBOCTBY, «ApoMopdo3bI»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHuey», « IKOJIOTHIECKOE BUI00OPA30OBAHHE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpMBI COXPAHHOCTH MCKOIAEMBbIX
KUBOTHBIX U PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble M IPaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIPEACTABICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runote3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuK. HauanpHble sTanbl 6uonorunueckoit sBomonuu. ['unoresza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOJIOLUSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. [laneosolickas 3pa u e€ mepuoabl: KeMOPHICKUH, OpPIOBUKCKHUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BoJitoLMU. OCHOBHbIE CHUCTEMATHYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuwxymue cunbl (QaxkTopsl) aHTpomorenesa. HacinencTBeHHass WM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxoasamuii, YenoBek HeaHaepTanbckuil, YenoBek pasymHbld. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHAasl), MOHTOJIOMJHas  (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuupl u cxemsl: «Bo3nukHoBeHue CoMHEUYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PactutenbHas knetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3biH», «OCHOBHBIE MECTa IMaJCOHTOJOTHUYECKUX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: wmymsbku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CICHKUA WIH M300pakKeHHUs] KAMEHHBIX OPYIHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[IpakTuueckast padora Ne 1. «M3ydeHne HCKOMAaEeMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKojiorusi Kak Hayka. 3aJadyd M pasfelbl  dKOJOTMH. MeETonsl  3KOJOTMYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JleiCTBHE IKOJIOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (aKTOphl:  CBET, TeMIeparypa, BJIaKHOCTb.  DoTonmepuou3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne  daktopbl. Buasl OMOTHYECKHMX  B3aWMOJCWUCTBHIA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMO/JICHCTBUI /1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeN IOIYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuips! u cxemsl: kapra «lIpupoausie 30861 3emiau», «Cpepl 00UTaHNUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «Mopdosorudeckre 0COOEHHOCTH PAaCTEHUI U3 pa3HBIX MECT
oOUTaHU».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNA pa3HBIX BUIOB PACTCHHI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHasd, Tpodudeckas (mumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3kocucreMe U OHOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl JIKOCHCTEMBI: MPOJYLEHTHI, KOHCYMEHTbI, PpEeIYLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJIOTUYECKHE NHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U CTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (yHkuun. OcobeHHOCTH OMOcdepbl Kak riao0aabHON AKOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emiu. AHTpONOreHHble u3MeHeHus B 6uocdepe. I 'mobGanbHbie
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucrnojib3oBanue. JlocTikeHus: GMOJI0TMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobuiectBa», «llemn mnuTaHus», «OKojorHueckas mnupamuga», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOTO Jieca», «IDKOCHCTEMA XBOMHOro Jeca», «buoueHo3
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOLY»,
«BaxHelilne WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocrasisonas ouocheps», «PakTopsl Aerpagannu nous», «IlapHukoBelil a¢dexT», «PakTophl
ParmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepbl», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopot a3zoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OHUOLIEHO3bI», repbapmii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomeno3y», «Bpeaurenn — BaKHEHIIMX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
®enepanyn, n300paKeHUS OXPAHIEMbIX BUIOB PACTEHUH M KUBOTHBIX.



[IJIAHWUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 BUOJIOT'MU HA
BFA30BOM YPOBHE CPE/IHET'O OBILIEI'O OEPA30OBAHU A
Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpPEIHEro o0mero 0opa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIENYIOLIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAlOUIUMHUCS  POCCUMCKOM  TpaxmaaHCKOMN
UJCHTHYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH W CaMOOIPEACICHUIO,
HaJIM4yue M™MOTHUBAIlUN K 06y‘~I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOACTBOBATHCS B
cBOEil ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuCymumMu CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HaJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocCTHEBIE pPE3YIbTAaThl OCBOCHUA MPCIAMETA «bnonorusa» JOCTUTAOTCA B CIAUHCTBC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT IpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3WOHUU JIMYHOCTHU, IMAaTPpUOTHU3MA,
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTapIIeMy IOKOJEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<Horo OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaauusamM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro mpenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaIONIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTalUi, MO3WTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN €ATEILHOCTH, B TOM YHCIIE B YACTH!

1)rpaxaancKkoro BOCIMTAHUSA:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

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

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/aHUU Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME Y4YUTBIBATh B  CBOUX JCUCTBHSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 3a/1ad, YBKHUTEIHHOTO OTHOIIECHUS K MHEHUIO
OTITIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMAaHUTApHOMN M BOJOHTEPCKON NESTENbHOCTH;

2) MaTpHOTHYECKOT0 BOCIIUTAHNSA:

c(hOpPMUPOBAHHOCTH POCCUICKON TPaXKAAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJdy, YyBCTBA OTBETCTBEHHOCTH mepen PoawHO#, ropAocTu 3a CBOW Kpaii, CBOIO
Ponuny, cBOM sI3BIK U KyJABTYpPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;



IIEHHOCTHOE OTHOLIECHWE K IIPUPOJHOMY HACIECIUI0 U [aMITHUKAM IIPUPOJIEL,
JNOCTHKEeHHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYAE;

COCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJ'IOFI/II/I, IIOHUMAaHUA 3HAYCHU A 61/IOHOFI/II/I B ITIO3HAHWH 3aKOHOB IPUPOJbI, B JXKU3HHU YCIIOBCKA U
COBPEMEHHOT0 00IIeCTBA;

I/II[eﬁHafl y6e)KZIéHHOCTI), FOTOBHOCTD K CIIYKCHUIO U 3allIUTEC OTC‘ICCTBa, OTBC€TCTBCHHOCTH
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHWBATh CHTYallMIO0 W MPHHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 HECHHOCTU,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CEMENHON XU3HU B COOTBETCTBHUU C TpagulusIMKU HApOOd0B
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYass 3CTECTUKY 6I)ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHUH;

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OECHHOCTH;

TOTOBHOCTb K CAaMOBBIPAKCHHUIO B PA3HBIX BHAAaX HCKYCCTBA, CTPEMIICHHUE IIPOABIIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usuyeckoro BOCHHMTAHHUS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLMOHAJIBLHOTO (JIaroNnoIy4us:

MMOHMMAaHHE U peau3aIiis 3JI0POBOr0 M 0€30MacHOro 00pa3a KU3HH (30POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHWe LIEHHOCTH TMpaBWJ HWHAUBUAYAJIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOIrOJs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYIY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOTI00HeE;

TFOTOBHOCTH K aKTUBHOU J€SITEILHOCTU TEXHOJIOTMYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNbHOCTD;

WHTEpEC K Pa3jMyHbIM cdepaM NpoPecCHOHAIBHON NESTEILHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0JIOrH4YecKOro BOCIIUTAHMA:

9KOJIOTUYECKHU IIeN1ecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMbITA TIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MO>KHBIX ITOCIIEACTBUI [T OKpYyKarolel cpebl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYeCKHX MpoOIeM U MyTell UX perIeHus;

CMOCOOHOCTh MCIIOJIB30BaTh MPHOOpeTaeMble NPU U3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUIeHUU MpOoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIONONIB30BaHUEM (COOMIOAEHNE
MpaBWJI TIOBEICHUS B TPUPOJEC, HANIPABIEHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YuE€ Pa3BUTOIO SKOJIOTMUYECKOIO MBILIUIEHUS, AKOJIOTMUYECKON KYJIbTYpbI, OIIbITa
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M  OOILIECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UUTATEJILCKOW KyJIbTYpPbI KaK CpEACTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenu(uKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MHpE KaK O €AMHCTBE MpPUPOJbI, YelIOBeKa M OOIlecTBa, B MO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
HCI0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HH;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOAOB IO3HAHUS, HCIOJb3YEMBIX B ECTCCTBCHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHWs SBJICHUHN
OKpYXXAIOILEr0 MHMpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAYYHbIX (AKTOB M MMEIOUIMXCS JAHHBIX C ILENbI0 IOJYy4YeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL pEIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTH HAyYHOU JEATECIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh MHIMBUIYaIbHO U B IPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSMH.

METAIIPEAMETHBIE PE3YJIbTATHI

MetanpeaMmeTHble pe3ylbTaThl OCBOCHUSA y4eOHOro mpeamera «bUONOTHS BKIIOYAIOT:
3HaYUMble JUIS  (OPMHpPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexmpeIMeTHBIE) OOIIEHAYYHBIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenr(UKy MEeTOJ0B MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs,
SIBJICHUE, MPOIECC, CUCTeMa, HAay4dyHBIM (haKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHusl, UCCIeJOBaHUe, HAOIIOJCHNE, M3MEPEHUE, DKCIIEPUMEHT W JPYTUX), YHHBEpCaIbHbIC
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISITUBHBIC), 00ECIIEUNBAOIINE
¢dbopmupoBanre (YHKIHOHATHHONW TPAMOTHOCTH U COIMAILHOM KOMIIETEHIIMH OO0YdJaroluXxcs,
COCOOHOCTh oOyyaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHBIE HCWCTBHS B IO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.



MertanpeaMeTHble pe3yabTaThl OCBOEHHUS IPOTpaMMBbl CpelHero oOImero o0pa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBePCAJIBbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1)0a30Bble JJoruYecKue JeiicTBUS:

CaMOCTOSATENIbHO (OPMYIIUPOBATh U AaKTYyaJH3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBILIIEHHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUS, KilaccuUKalMK, 0000ILEHUs), pPacKpblBaTh CMBICA OMOJIOTMYECKUX
MOHATHUH (BBIAEIATh UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHATUIMHU);

ONPENENATh LEIN JEATEIbHOCTH, 3ajaBasi NapaMeTpbl U KPUTEPUM HX JOCTHKEHMS,
COOTHOCHUTD PE3YJIbTAThI AEATEILHOCTHU C IOCTABICHHBIMU LIENISMU;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHUS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCYyXACHMsS] (MHAYKTUBHBIEC, JAECAyKTUBHBIC, II0 AaHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUMS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUN B M3Y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TAKXKe MPOTHBOPEUMH Pa3HOTO poja,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHMBATH COOTBETCTBHUE PE3yJIbTAaTOB IEJISIM,
OIICHUBATh PUCKHU MOCIEACTBUN JESITENbHOCTH;

KOOPAMHUPOBaTb U BBINOJHATh pPA0OTy B YCJIOBUAX PEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPH PEILIEHUH )KMU3HEHHBIX NTPO0IIeM.

2)0a30BbIe UCCIeN0BaTEIbCKHE TeCTBUA:

BJIaJIeTh HAaBBIKAMU Y4EOHO-UCCIIEI0BATENbCKOW U MPOEKTHOM AEATEIBHOCTH, HAaBBIKAMHU
paspenieHus npodseM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY HMOUCKY METOJOB
peleHus MPaKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BAaTh PA3JIMYHbIE BUJbI JEATEIBHOCTH IO IOJYYCHMIO HOBOIO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B YYEOHBIX CUTYallUsX, B TOM 4HUCIE IpU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(bopMupOBaTh HAYYHBIH THUIl MBILIUIECHH, BIaJETh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOYEBBIMU
HNOHATUSAMHU U METOJAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B OOpa30BaTENIbHON JEATEIBLHOCTH U
AKHU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBIJIBUTATh
TUNoTe3y €€ peleHHs, HaXOAWThb AapryMEHThl [UIsi J0Ka3aTelbCTBAa CBOUX YTBEP)KICHUH,
3aJaBaTh [apaMeTpbl U KPUTEPUU PELICHHUS;

aHAJM3UpPOBaTh IOJYYEHHbIE B XOJE pELICHUA 3aJauyd pe3ysbTaTbl, KPUTHUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILECTBIIATh IIEJICHANPABIEHHBIN MOUCK IMEpEeHoca CPeJCTB M CHOCOOOB JEHCTBUSA B
poheccHOHANBHYIO Cpeay;

yMeTh NEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYI0  00JacTu
KU3HEJEATEIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEAJararb OPUIMHAIBHBIE IMOAXOAbl U PEIIEHHUS, CTaBUTh
npoOseMBbl U 3a/1auu, IOIYCKAIOIUE aJbTePHATUBHBIEC PELICHHUS.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHUKAX HMH(poOpMalmu (TeKcTe ydyeOHOTo mocoOwus,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOJIOTHYECKUX CIOBApSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax JnaHHBIX, B VIHTepHEeTE), aHAIM3UPOBaTh WH(POPMALMUIO PA3IUYHBIX BHIOB U (HopMm
MPEJCTaBICHNS, KPUTUYECKU OLIEHUBATH €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABlI NPH TOHCKE M O0TOOpe
onosornyeckoit nHpopMaIiu, He0OXOJMMOH ISl BBITIOJTHEHNS y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTUYECKON
nHpopManuu (CXeMbl, rpaduKu, TMarpaMMbl, TaOIHIIbI, PUCYHKH U IPYTOe);

WCIONb30BaTh HAyYHBIN SI3BIK B KauyeCTBE CpPEACTBAa MpH paboTe ¢ OHOJIOTHYECKOMH
nHboOpManMei: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmysbl, abOpeBUaTypy, HOMEHKIATYpy, HCIOJb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HABBIKAMHM DPACMO3HABAHMSA M 3alIUTHl WHGOpMAWH, HWHOOPMAIIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax >KM3HH, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIH JHUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXKIIEHVsI OTHOCHUTEJBHO BBITIOJHEHUS TMpeIiaraéMoi 3aJa4yd, YYUTHIBaTh HWHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JHAJIOTa UITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHS, TOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS! KOH(PIUKTHBIX CUTYAlUH, YMETh CMATYaTh KOH(DIMKTHI U
BECTH N1€PETOBOPHI;

BJIAJIeTh PA3JIMYHBIMHU CIIOCOOAMM OOIIEHHUS M B3aUMOJICHCTBHSA, MOHMMATh HaMEpEHUs
APYruX JIOJEH, MPOSIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHMsI C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB.

2)coBMeCTHAsI 1eATEeIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW M MHIMBUAYalbHON pabOThl IpHU
peleHn 61onoruyeckoi npooneMpl, 000CHOBBIBaTh HEOOXOAUMOCTh TPUMEHEHMS I'PYIIIOBBIX
(GbopM B3aUMOAEHCTBUS NPH pellIeHNH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJJ0ro 4jeHa KOJUIEKTHUBA;

IPUHUMATh LEJIM COBMECTHOM [JEsITEIbHOCTH, OPraHU30BbIBATb U KOOPJMHHUPOBATH
JNEUCTBUSA M0 €€ NOCTMIKEHMIO: COCTAaBIIAThH IUIAH JEHUCTBUHM, PACIPENENATh POIU C YyYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaKJOI'0 YYaCTHHKA KOMaH/bl B OOLIMIl pe3ynpTar
110 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBbIE NPOEKTHI, OLEHHBATh MJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IMO3UTHBHOE CTPATETMUYECKOE TOBEJACHHWE B PA3JIMUYHBIX CUTYalMsX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHUE, ObITh HHUIIMATUBHBIM.

OBiiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

1)camoopranu3anus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM U HX pELUIeHHS B
KU3HEHHBIX M YYEOHBIX CUTYaIUsX;



BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWUM 1IEJIEBHIC U CMBICTIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaxX II0 OTHOLICHHUIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATEIBHOCTD, BBISBIATH HPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B O0Opa30BaTEIbHOW JCSITEIHLHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

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

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYTUIIMHN B pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHWBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUI, HCIOIb30BaTh MPUEMBI pediekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATH PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3)npuHsTHE cedst M APYIHUX:

IIPUHUMATh ce0s, IOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

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

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JPYroro 4eIoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue Uit yaeOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crnocoObl JeMCTBUH IO OCBOEHMIO, MHTEpHpETalMM M IpeoOpa3oBaHUIO 3HAHUM, BHUJBI
JEATeNbHOCTH 0 IMOJYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme IpeMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 110 roJjaM 00ydeHuUs.

IIpenmeTHble pe3ynabTaThl OcBOeHHs! ydyeOHoro mnpeamera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOIMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOekKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATUH: JKU3HB, KIIETKA,
opraHusM, Meraboiau3sM (0oOMEH BeIlecTB U  TNpEBpallleHHe »HHEPruu), TOMEeocTas3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTb, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE Wu3jiaraTb OHOJOrMYECKHE TeOopuHu (KJIETOYHas, XpOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYIsipHOW Ouosorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 eHTpax MHOrooOpas3usi 1 MpOMCXOXKACHUS KyIbTypHBIX pacTtenuit H. U.
BaBuioBa), onpeaensiTh rpaHUIbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUM, OpraHM3alus U IPOBEJCHHE OHOJIOTHYECKOTrOo



OKCIIEPUMEHTA, BBIJIBI)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEIyEeMbIMU
BEITMYMHAMH, OOBSICHCHHE TOJYyYEHHBIX pPE3ylIbTaTOB, HCIOJIH30BAHHBIX HAyYHBIX TOHSTHUH,
TEOpUI U 3aKOHOB, YMEHHUE JeTIaTh BBIBOJIBI HA OCHOBAHHH MMOJIYYCHHBIX PE3YyIbTATOB;

YMEHHE BBIJICISTh CYIICCTBCHHBIC MPHU3HAKHA BHPYCOB, KIIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIECCOB: OOMEHA BEIIECTB U
MPEBPAIIEHUST SHEPTUU B KJIETKE, (POTOCHHTE3a, TUIACTHYECKOTO M DHEPreTHYECKOro O0OMEHa,
XeMOCHHTE3a, MUTO3a, MEW03a, OIJIOJIOTBOPSHHS, Pa3MHOXKCHUS, WHAUBUIYAJILHOTO PA3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TIPUMCHSATH IMOJIYYCHHBIC 3HAHUS JUISI OOBSCHEHUS OMOJIOTHYECKUX IMPOIECCOB U
SIBJICHUU, JJIs1 IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C [EIbIO 00SCTICUeHUs
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOIIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TIOBEJCHHUS B OKpPYKAMOMIEH MPUPOJAHON Cpele, TMOHUMaHUE HEOOXOIUMOCTH
WCIOJIb30BAHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTHMH W OMOTEXHOJOTHH JIS PAalMOHAILHOTO
MIPUPO,/IOTIOJIE30BAHNS;

YMEHHE peliaTh »JJIeMEHTApHBIE TEeHETHYEeCKHE 3a/Jadydl Ha MOHO- W JUTHOPHIHOE
CKpEIIMBaHKE, CIETUICHHOE HACJIEJOBAHUE, COCTABIISITH CXEMbI MOHOTHOPHIHOTO CKPEIIUBAHUS
JUTS TIpEJICKa3aHus HACIeA0BAHUS ITPU3HAKOB Yy OPraHU3MOB;

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

YMEHHE KPUTHYECCKH OICHHBATh W HMHTEPIPETUPOBATH HHQPOPMAITUIO OHOJOTHYECKOTO
COJICpP’KaHUs, BKITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 PA3IMYHBIX HUCTOYHUKOB (CpeicTBa
MacCOBOW MH(OPMAIMH, HAYIHO-TIOMYJISIPHBIC MaTEePHAJIbI), STHICCKHE ACIIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 11 Knacce
JOJI’KHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MeCTe M POJM OWOJOTMHM B CHCTEME HAy4YHOTO 3HaHUSA
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBeKa JIJIsl peLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPbIBATh COAEpKaHHE OMOJOTUUECKUX TEPMHUHOB U MOHATUINA: BUJI, TOMYJISIUS,
reHoOH I, SBOJIONHMS, JBMKYIIME CHIBl ((aKTOpbl) DBOJIOIHUH, IPHUCIIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OSKOJOTHMYECKUe (aKTOpbl, HKOCHCTEMA, MPOJAYLIECHTHI,
KOHCYMEHTBI, pEAYIICHTHI, IIEMH MUTAaHUs, SKOJOrHUecKas nmupamMuaa, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs SBOJIIOIHHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/abIiieBoro cxoacrsa K. M.
bapa, uepenoBanus riiaBHbIX HampaBieHuil u myteil sBomtonnud A. H. CeBeprioBa, ydueHUs O
6uoctepe B. U. BepHaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHW3alUs M MPOBEICHHE OHOJIOTHYECKOTrO
OKCMEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHii U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHHE BBIICTAThH CYIIECTBEHHBIE MPU3HAKU CTPOCHHUST OMOJIOTHUYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIIAKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTE€OIEHO30B M OKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000Pa30BaHUs, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS HKOJOTHUYECKUX (PAKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B KOCHUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUN



B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTCOXMMHUYECKUX IMKIOB B
ouochepe;

yMEHUE MPUMEHSATH MOJTy4YeHHBIC 3HAHUS 11 OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C IIEITIbI0 00eCTIeueHUS
0€30IIaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpPYXKAIOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEoOXO0IUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOI Oonosoruu JUIs paloHaIbHOIO
MIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTApHble OMOJIOTMYECKHE 3a7ayd, COCTaBISATh CXEMBbI IepeHoca
BELIECTB U HEPIUu B IKOcHCcTeMax (LENH MUTaHUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILICHHBATh W WHTEPIPETUPOBATh HH(OpPMAIHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMALMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTMYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTOTILE K Hayka 0 05 https://m.edso0.ru/7f41c292
bubmmoreka [IOK
2 K 1
WBBIE CUCTEMBI U HX OpraHU3aIus 0 0 httos://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
X 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0 httos://m.edsoo.ru/7f416292
bu6mmoreka [IOK
4 XK 6 0 0
VISHEACHTCIRHOCTD IGICTEN https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6mmoreka [IOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0 0
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CACPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrtpoabubie | Ilpakruueckue | (uupposbie)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
bubmmoreka [{OK
! IBOMOIHOHHAS GHONIOTHS o 0 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5) 0 1
PTaHH3MbL H OKpYatotiad cpeaa https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Co00111eCTBA U DKOJIOTHYECKUE CUCTEMBI 9 0 0 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 0 0
C3EPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 1 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 IINTAHUPOBAHHUE

10 KJIACC
N KoauuecTBo yacoB Hara
11;)11 Tema ypoka Beero Koutpoabupie | Ipakruueckue = H3YUEHHS | DjIeKTPOHHBbIE HHPPOBbIE
padoThI padoTsI o0pa3oBaTe/ibHbIE PecypcChl
Nucrpykrax no Th. buosorus B 06.09 bubmotera [JOK
1 crCTeMe HayK 1 0 0 https://m.edso0.ru/863e6122https://m.
eds00.ru/863e632a
MeToabl TO3HAHWSI XKUBOW TIPUPOJIBI. 13.09
Nuctpykrax no Th. Ilpaktuyeckas
2 pabota Ne 1 «Mcrnonms3oBanue 1 0 0.5 brbmorexa [TOK
https://m.edso0.ru/863e6122
Pa3IMYHBIX METOJIOB TIPH U3y4ECHUHU
OMOJOTMYECKUX O0BEKTOB
buonornueckue cUCTEMBI, TPOIIECCHI 20.09
3 1 ux u3ydeHnue. BxoaHas ctaproBas 1 0 0 bubmorexa [TOK
https://m.eds00.ru/863e6564
JMarHOCTHKA.

4 XHUMHYECKHI cocTaB KIeTKH. Boga u 1 0 0 27.09 bubmuoreka LJOK

MUHEpPaJIbHBIE COJIA https://m.edso00.ru/863e674e
04.10 bu6mmoreka [JOK

5 benku. CocTtaB u cTpoeHue OSIKOB 1 0 0 httos://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE 11.10
kartanuzaropsl. MHcTpykTax no Th.

5 Jlaboparopnas pabota No 1 1 0 05 bubnuoreka [JOK
«M3ydyeHne KaTaIuTHYECKOU https://m.edso0.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha IpuUMepe
aMUJIa3bl WK KaTalasbl)»

18.10 bu6mmoreka [JOK
! Yresozt. Jlmmiz L 0 0 https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
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

25.10 bubmuoreka [IOK
8 Hywentonsie kictorst. AT® 0 https://m.edsoo.ru/863e6d5c
9 HcTopust 1 METOIBI U3yUYECHHUS 0 08.11 bubmmoreka [IOK
kieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocrtHas xuBas 0 15.11
cucTema
CtpoeHnune 3yKapuoTUYECKON KIIETKH. 22.11
Wucrpykrax no Th. JlabopaTopHas
pabota Ne 2 «3yuenue ctpoeHus bubnuorexa [JOK
11 KJIETOK PacTEHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ffOhttps://m.
rpubOB 1 GaKTepuii Moja eds00.ru/863e716¢
MHKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpEiapaTax U ux OIMMCaHUE)
29.11 bu6moreka [IOK
12 OOMEH BEIIECTB WIH META00IN3M 0 htts://m.eds0o.ru/8636766¢
06.12 bu6moreka [IOK
13 dorocuiites. XemocHires 0 https://m.edso0.ru/863e7c98
. 13.12 bu6mmoreka [JOK
14 dueprerueckiii oomen 0 https://m.edsoo0.ru/863e7aae
JKuzHeHHbIH UK KIeTKH. Jemenue 20.12
kietkd. Muto3. Uuctpykrax no Th.
Jlaboparopnas pabota Ne 3 bubnuoreka [JOK
15 0.5
«HaoironeHre MuTO3a B KJIETKax https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax»
16 buocunTes O6enka. Peaknus 0 27.12 bubmuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Wuctpykrax no Th. Tpancnsauus — 0 10.01 bubnuorexa [IOK

ounocuHres Oenka

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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

Hexnerounsie (opmbl )KU3HA —

17.01

bubnuoreka [IOK

18 BUPYCBI 0 https://m.edso0.ru/863e7540
24.01 bu6mmoreka [{OK
19 @opMBI PA3MHOKEHUS OPraHU3MOB 0 https://m.edso0.ru/863e81b6https://m.
edso0.ru/863e831e
. 31.01 bubmmoreka [JOK

20 Meitos 0 https://m.edso0.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJOBBIX 07.02
kieTok. Omno10TBOpeHueE.

21 Wucrpykrax no Th. JlabopaTopHas 05 bubnuoreka [IOK
pabota Ne 4 «M3yueHue cTpoeHus https://m.edso0.ru/863e81b6
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»

99 NuauBuayaibHOE pa3BUTHE 0 14.02 bubnuoreka [JOK
OPraHu3MoOB https://m.eds00.ru/863e8436

93 I'eHeTnka — Hayka o 0 21.02 bubnuroreka [JOK
HACJEACTBEHHOCTHU U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEOBaHUS 28.02

24 MPU3HAKOB. MOHOTHOpHIHOE 0 bubmmorexa [JOK

https://m.eds00.ru/863e8878
CKpEIIMBaHUE
UTHOpPUIHOE CKpEIIMBAaHUE. 3aKOH 06.03
25 feiiaBI/II():I/If/IOFO H:::J‘II:,I[OBaHI/I}I 0 bubmnorexa [IOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CleIuieHHO€E HaclIeqOBaHUe 13.03
npusHakoB. MHCcTpykTax no Th.
26 JlaGopaTopnas pabota Ne 5 05 bubnuoreka [IOK

«3yuyeHne pe3ynpTaToB
MOHOTHOPHUHOTO U AUTUOPUIHOTO
CKpEeIUBaHUS Y IPO30(UITBI HA

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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
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rOTOBBIX MUKpOIIpenapaTax»

97 I'enernka nmona. HacinegoBanue 1 0 20.03 bu6moreka [JOK
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencrBeHHas 03.04
n3MeHYuBoCTh. MHCTpyKTax o Th.

Jlaboparoprast pabota Ne 6.
28 N3yuenne Moan(puKamoHHON 1 0.5 brbmmorexa [OK
https://m.edso00.ru/863e8efe
W3MECHUYHUBOCTH, TIOCTPOCHHE
BapPHUAITMOHHOTO psiia U
BAPHUALIMOHHON KPUBOIN»
HacnencTBeHHas H3MEHUHBOCTb. 10.04
Huctpykrax o Th. JlabopaTopras
29 pa60TpayJIifg 7. «AHanm3 MyTIe)luI/H?II) y 1 0.5 Bubamorexa [IOK
https://m.edso0.ru/863e8efe
JpOo30¢ Il HA TOTOBBIX
MHKpOIIpenapaTax»

30 I'ooBas mpoMexyTodHast 1 0 17.04 bubnuoreka [JOK
arrecTanys. I eHeTHKa YeoBeKa https://m.edsoo.ru/863e8d78
O06o06meHne 1Mo TeMe 24.04

31 «HacnencrBeHHOCTE U 1 0
W3MEHYUBOCTH OPraHU3MOBY

08.05 bu6mmoreka [JOK

32 (Cenexums Kak Hayka u npouece L 0 https://m.eds00.ru/863e9214

33 MeTtoabl ¥ JOCTUKEHUS CEJIEKIIUU 1 0 15.05 bu6mmoreka [JOK
pacTeHUH U )KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHonorus kak orpacib 1 0 22.05 bubnuoreka [IOK
MIPOU3BOACTBA 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

KoimuecTBo yacos Mara DJIEeKTPOHHbIE
Jr:;_)n Tema ypoka Beero KontpoabHnbie | IIpakTnyeckne | MPOBEACHH:H un¢pposbie
padoThI padoThI o0pa3oBaTe/bHbIe
pecypchl

1 Wuctpykrax nmo Th. DBomronns 1 MeTobr e€ 1 0 0 06.09 bubmorexa [IOK
N3y4YEeHUs https://m.edso0.ru/863ea20e

) HcTopust pa3BUTHS MPEICTaBICHUN 00 1 0 0 13.09 bubmorexa [IOK
9BOJIIOLUA https://m.eds00.ru/863e9570

20.09 bubmorexa [IOK

3 MiripoosostroLus . 0 0 https:// m.edso;.I ru/863e9cle
[Tomynsamms Kak >eMeHTapHas eUHUIIA BUIA U 27.09

4 spomonnu. Uuctpykrax no Th. JlabopaTtopHas 1 0 05 bubnuoreka [JOK
pabota Ne 1 «CpaBHEHHE BUIOB TI0 https://m.edso00.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHUIO)

5 JIBrokyIiue cuibl (dJ1IeMeHTapHbIe (PaKTOPHI) 1 0 0 04.10 bubnuorexa [JOK
SBOJIIOIUA https://m.edsoo.ru/863e9da4

11.10 bubnuoreka [JOK

6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 0 0 httos//m.e dsogru 186369ed0
Pe3ynbTarhl 2BOJIIOIMHU: TPUCTIOCOOICHHOCTD 18.10
OpraHu3MoB U BU000pa3oBanue. HCTpyKTax Bu6morexa [IOK

7 o Th. JlaGopaTtopnast pa6ota Ne 2‘.<<OnncaHI/Ie 1 0 0.5 httos://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma H eé
OTHOCHTEIILHOTO XapaKTepay

8 HanpasiieHus u myTH MaKkpO3BOJIIOLIMH 1 0 0 2510 }st?r?s?;;f:;igrc:};%e%le

9 HeobpaTtumocTs 3BomONINN 1 0 0 08.11

10 Ucropus xu3Hu Ha 3emiie U METObI €€ 1 0 0 15.11



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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H3yYCHUS

11 ['unoTe3bl MPOUCXOKACHUS KU3HU Ha 3eMIIe 0 2211 bubmotexa [JOK
https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )Xn3HM Ha 3eMJIe 110 paM U MepuoiaM 0 29.11 bubnuorexa LIOK
https://m.edsoo.ru/863eat6be
OcCHOBHBIE ATaIbl BOIIOLUN PACTUTEIHHOTO U 06.12
KHUBOTHOTO Mupa. MHCTpyKTax o Th.
13 [TpakTudeckas I;2160Ta J\Eyf «3yuenue 0.5 brmmorexa [OK
9 https://m.edso0.ru/863ea8bc
MCKOIIAeMBIX OCTATKOB PACTCHUH M )KUBOTHBIX B
KOJUTEKITHSIX)
14 CoBpeMeHHast cucTeMa OPraHMYecKoro Mupa 0 13.12 bubamorexa [JOK
https://m.edso0.ru/863ea48e
20.12 bubnuoreka [JOK
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) 0 httos://m.e dsogru 1863eaC2C
27.12 bubnuoreka [IOK
16 JIBwxkymue cuitbl ((pakTophl) aHTPOTIOTCHE3a 0 httos://m.e dsogru 1863ead44
17 HNuctpykrax o Th. OcHoBHBIEC cTamun 0 10.01
ABOJIIOIIMH YEJIOBEKa
YenoBeueckue packl U IPUPOIHBIC aalITALIUN 17.01 bubmuoreka [JOK
18 0
4eJI0BEKa https://m.edsoo.ru/863eaea2
19 PeseprubIit ypok. O6001IEHNE TIO TEME 0 24.01
«BO3HUKHOBEHHUE U Pa3BUTHE )KU3HHU Ha 3eMIie»
20 DKOoJI0Tus KaKk HayKa 0 31.01
21 Cpenpl oOuTaHus 1 SKOJIOTHYECKue HaKTOPbI 0 07.02 Et?r?s?/l;lr?:;igﬁ};%ea fec
Abuotnueckue paxkropsl. UncTpykTax no Th. 14.02 BuGmiorexa IOK
22 JlabopaTopnasi pabora Ne 3. 0.5

«Mopdoonorudeckne 0COOEHHOCTH pacTeHUH n3

https://m.edsoo.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pa3HbIX MecT obutanus». Jlabopatopnas padora
Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE
YEpPEHKOB KOJIeyca»

21.02 bubnuorexa [JOK
23 buommieckue daxtopu 0 https://m.edsm])_.[ ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU TOIYIISIIIIH. 28.02
24 Wucrpykrax no Th. IIpaktuueckas padota Ne 2 05
«IIoCYET IOTHOCTH MOIYJIALMI Pa3HBIX BUJIOB
pacTeHuin»
07.03 bubnmoreka [JOK
25 CooOriecTBa OpraHu3MOB — OHOIIEHO3 0 httos://m.e dso;Iru 18636b46a
14.03 bubmuorexa [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 0 httos://m.e dsogru 1863eb46a
OcHoOBHBIE TIOKa3aTeNN HIKOCUCTEMBI. 21.03
27 DxoJsornueckue nupamuapl. CBoCTBa 0 bubmorexa LOK
skocrctem, CyKieccus https://m.edso0.ru/863eb5fa
28 [IpupoaHbIEe 5KOCUCTEMBI 0 28.03
29 ['omoBast mpoMeXyTOUHAs aTTECTALIHSL. 0 11.04
AHTPOIIOTEHHBIE YKOCHUCTEMBI
18.04 bubnmuoreka [JOK
30 buocdepa — rimobdanpHas s3kocucTema 3eMiu 0 https://m.e dsogru 1863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBaHUs buochepsl 0 25.04 Et?i?;;?:;igrﬁi};%eb d16
32 YenoseuecTBo B buochepe 3emiu 0 02.05
33 CocyiiecTBOBaHNE IPUPO/IBI U YETOBEUECTBA 0 16.05 Bu6mmorexa LIOK
https://m.edsoo.ru/863ebale
34 O606menue Temsl «CoobiiecTa u 0 23.05

9KOJOTHYCCKHE CUCTCMBD»



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

buosnorus. 10 knacc. [Taceunuk B.B., Cymaroxun C.B., I'anontok 3.I"., [lIsenoB I'.T".
WznarensctBo "[IpocBemenne"
buomnorus. 11 knacc. [Taceunuk B.B., Cymatoxun C.B., I'anontok 3.T., [1IBenos I'.T".
WznarensctBo "[IpocBemenne"

METOANUYECKHUE MATEPHUAJIBI UISA YYUTEJIA
Meroauueckoe pekoMeHnanui. [laceunuk B.B.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
OopazoBarenbHas iathopma "Poccuiickas smekrponHas mkoa" https://resh.edu.ru/

MATEPUAJTBHO-TEXHUYECKHUE YCJIOBUA1

Peanuzanus gaHHOM mHporpaMMbl NMpeaycMaTpUBaeT HCMHOJIb30BaHUE OO0OpYIOBaHUS, CPEICTB
oOyuenus u Bocniutanus llenTpa «Touka pocra».
1. Obmee obopynoBanue (OHOIOTHS):
o Iludposas naboparopus yueHUuecKas (3KOIOTHS, OUOJIOTHS, (PHU3HOIIOTHS).
KommnekT nocy el 1 060pyA0BaHUS ISl YYEHUYECKUX OIBITOB (XUMUS, OHOJIOTHS).
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