MUWHHUCTEPCTBO ITPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanusi KpacHosipckoro kpasi
Ynpasienue o0pazoBaHusi aAMUHUCTpanuu PbiOnHCKOrO p-HA
MBOY "¥Ycnenckas COIIINe6 nmenn I'eposs Coserckoro Corw3sa B.H.

IIpoxoposa»

Pacemorpeno ua jaceaanmnn «Cornacosano» \mep'm mm »

MeToaARYecKoro COBETA MKOAL] 5 bt J
3amecTHTeNs HPEKTOPA KON / Jlupcu\)p tm\o.n)i,
nporoxkoa Ne |

no VBP l I() k(‘ma‘\ Ba
/ R Y 2
lﬂﬂ[» 10.C. AGpamguna !& Hpm r{.,.r\o Ol ﬂ* / 8.4

o1 « §3 4P it

g #F 2024,

PABOYAS ITPOI'PAMMA

(ID 6124401)

yueOHoro npenmera «buosiorus. ba3oBblii ypoBeHb»

Jutst odyuaromuxces 10 — 11 xaccoB



Ycnenka

MHNOACHUTEJIBHASA 3AIINCKA

ITpn pa3pabGoTke mporpaMMbl TO OHOJIOTHH TEOPETHYECKYIO OCHOBY ISl ONpEIETCHUs MOAXOMOB K
(OpMHPOBaHUIO CONEpKaHUSI Y4eOHOTO Mpeamera «bBHOJOTHs» COCTaBHIM: KOHIENTYANbHBIC IOJOKEHHS
OI'OC COO o B3auM00OyCIOBICHHOCTH LieJel, COAepKaHHs, Pe3yIbTaTOB 00y4YeHUsI U TpeOOBaHUH K YPOBHIO
MOJATOTOBKU BBIITYCKHUKOB, TOJIOKEHHsI 00 OOIIMX LEIsIX M NPUHIMIAX, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBbI CpeiHero obimero oOpaszoBanusi B Poccuiickoit ®Depepanuu, a TakKe MOJIOKEHUS O
cneuuduke OHONOTMU, €€ 3HAYeHWH B TIO3HAHUM JKUBOW TIPUPOABI M OOECHEUEHHH CYIIECTBOBAHMUS
genoBedeckoro obmectBa. CorllacHO Ha3BaHHBIM IOJIOKECHHUSM, OTNPEIeNIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMEI
1o OMOJIOTHH | €€ CTPYKTYpa.

[IporpamMma 1o OGuosnoruu Ma€T MpeaCcTaBICHUE O IEIAX, 00 00IIeH cTpaTernu 00ydeHus, BOCIIMTAHUS U
Pa3BUTHS 00YUAOIINXCS CPEICTBAMHU Y4eOHOT0 npenmera «bruonorus», onpenenser 00s3aTenbHOe MPEeAMETHOE
coJiep)KaHue, ero CTPYKTYpy, paclpeseieHue Mo paszliesiaM M TeMaM, PeKOMEHIYyeMYIOo MOCIe0BaTeIbHOCTh
W3y4YeHHs YYeOHOTO Marephaiga C Y4YETOM MEXKIPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKH
00pa30BaTeIbHOIO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YYaIOIUXCSI.

B mnporpamme mo OWONOrMM TakKe YYUTHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM JHYHOCTHBIM,
METanpeaIMETHBIM W TpPEAMETHBIM pe3yiabTaraM oOydeHUs B (OPMHPOBAaHUM OCHOBHBIX BHJIIOB Y4eOHO-
MO3HABATENFHON JEATEILHOCTH/yueOHBIX IeHCTBUI 00y4YaIOMIMXCS [0 OCBOSCHHIO COJIEPKaHUsI OMOJIOTHYECKOTO
o0pa30BaHusI.

B mporpamme o 6uosoruu (10—11 xmaccel, 6a30BbIi YpOBEHb) peai30BaH MPUHIINAI MPEEMCTBEHHOCTH
B W3yYeHHH OWOIIOTHH, Onarojaps 4eMy B HEH MpocMaTpUBAaeTCsl HAIIPAaBICHHOCTh Ha Pa3BHTHE 3HAHUM,
CBA3aHHBIX C (1)OpMI/Ip0BaHI/IeM C€CTCCTBCHHO-HAYYHOI'0 MHUPOBO33PC€HUA, HEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH,
9KOJIOTHYECKOTO MBIIIICHHUS, MPEICTaBIeHHH O 3J0pOBOM 00pa3ze XKM3HM U OEpeXHBIM OTHOIIEHHEM K
OKpY>KaroIei npupoHoii cpene. [loaroMy Hapsiny ¢ n3ydeHneM oOIeONOIOTHYECKUX TEOPHIA, a TAKKe 3HAHUH
O CTPOCHHM >XHMBBIX CHCTEM pA3HOTO paHra M CYINIHOCTH OCHOBHBIX NPOTEKAIOUIMX B HHUX IPOIECCOB B
nporpamMMe 1o OMOJIOTHMH YAEIeHO BHUMAaHHE WCIIOJIB30BAHMIO IMOJTYYCHHBIX 3HAHWH B ITOBCEIHEBHOW JKH3HU
IUISL peIIeHHs] MPUKIAAHBIX 3a/ad, B TOM YHCIE: NPO(MIAKTHKH HACIEICTBEHHBIX 3a00JieBaHMI 4YeJOBeKa,
MEJIMKO-TeHETHYECKOTO KOHCYJIbTUPOBaHMs, OOOCHOBAHHUSI AKOJOTUYECKH IIEIeCOO0pa3HOTO TOBEICHUS B
OKpY’)KalOIlleH NPHUPOIHON Cpele, aHalM3a BIHMSIHUS XO3SHCTBEHHOW JEATENBHOCTH YENIOBEKAa HAa COCTOSHHE
NPUPOJHBIX M UCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHMAaHHMS K TPHKIATIHOH HANpaBICHHOCTH Y4eOHOTO
npeamera «buonorus» NPOIUKTOBAHO HEOOXOAMMOCTBIO OOECHEeUeHMs YCIIOBHH U pPELICHUS OIHOU W3
aKTYaJIIbHBIX 3a/la4 MIKOJBHOTO OHMOJIOTMYECKOro 00pa3oBaHMs, KOTOpasl IpennonaraeT (opMHUpOBaHHE Y
00yYarommxcsl CIIOCOOHOCTH aJalTHPOBaThCs K W3MEHEHUSM JAWHAMHYHO DPA3BUBAIOLIEIOCS COBPEMEHHOTO
MHpa.

Buonorust Ha ypoBHe cpenHero oOimiero oOpa3oBaHMsl 3aHMMaeT BakHoe Mecto. OHa obecreumBaeT
(dopmupoBaHue y 00yyaromuxcs NpeJICTaBIeHU 0 Hay9HOU KapTHHE MHUPA, pacIupsieT 1 00600uiaeT 3HaHus O
XKHUBOH MPHUpOJE, €€ OTIMUUTEIBHBIX IPU3HAKAX — YPOBHEBON OpraHU3alluy U BOJIOLNH, CO3AaET YCIOBUS IS
MO3HAHUS 3aKOHOB XMBOH NPUPOJBI, GopMUpOBaHUS (HYHKIMOHAIBHOW IPaMOTHOCTH, HABBIKOB 30POBOTO H
Oe3onacHoro o0pasa >KHM3HHM, SKOJIOTHYECKOTO MBIIUICHHUS, LEHHOCTHOTO OTHOLICHWS K >KMBOH NPHUpPOIE U
YeJIOBEKY.

Bonbioe 3HaueHue OHONIOTHS MMEET TaKXKe Uil PEeIICHUs BOCHHUTATENBHBIX M Pa3BHBAIOLIMX 3a1ad
cpeaHero oduiero oOpa3oBaHus, coManu3anuu odydaromuxcs. M3yueHne Ononoruu o0ecreunBaeT YCIOBHS
st GOPMHUPOBAHUST MHTEIUICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX U WH()OPMAIMOHHBIX HABBIKOB, SCTETHYECKOU
KyJIbTYpBI, CIIOCOOCTBYET HHTErpaliy OHONOTHYECKHX 3HAHUH C TPEICTaBICHUSAMHM W3 JIPYTHX Yy4eOHBIX
IpEeZIMETOB, B YaCTHOCTH, (PU3MKU, XUMUH U Teorpaduu. HazBaHHBIC TIONOKEHUS O NMpeIHA3HAYCHUH YIeOHOTO



npenmera «buomorusy cocTaBuiIM OCHOBY AJISl ONpENENeHHUs MOAXOI0B K OTOOpY M CTPYKTYPHUPOBAHUIO €TO0
coJiep>KaHusl, MPEACTABICHHOTO B TPOrpaMMe 1o OHUOJIOTHH.

Ot6op conepkanus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3MLIUN
KyJIETYpOCOOOpa3HOTr0 MOAX0Ja, B COOTBETCTBHU C KOTOPBIM OOydYaromiuecs TOJDKHBI OCBOUTH 3HAHHSA H
yMEHUSI, 3HaYMMBbIe 7151 (POPMHUPOBAHUS OOIIEH KyIbTYpHhI, ONPENEIISIONINE aJeKBaTHOE MOBEICHUE YeJIOBEKa B
OKpy Karollleil MpUPOAHOH cpee, BOCTpeOOBaHHBIE B MOBCETHEBHOHN KH3HU M MPAKTUYECKOW ACATENLHOCTH.
Ocoboe mMecTo B 3TOH cCHUCTEME 3HAHWK 3aHMMAIOT DJIEMEHTBI COJIEPKaHUsS, KOTOPBIE CIIy>KaT OCHOBOW IS
(dbopMHpOBaHUsI TPEACTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IEHHOCTHBIX
OpPHEHTAMAX JTUYHOCTH, CIIOCOOCTBYIOLINX T'YMaHHU3aLUU OUOJIOTUIECKOr0 00pa3oBaHHsI.

CTpyKTypupoOBaHHE COAEpKaHHsA Y4eOHOTO MaTepuana B MporpaMme Mo OHOJOTMH OCYIIECTBICHO C
y4ETOM MPHOPUTETHOTO 3HAUCHUS 3HAHUH 00 OTIMYUTEIBHBIX 0COOCHHOCTSX KUBOK MPUPOJIBL, O €€ YPOBHEBOM
OpTaHU3alliy W HBONIOUKHU. B COOTBETCTBHHU C 3TUM B CTPYKTYype Y4eOHOro mpeamera «BbHOTIOTH» BBIIEICHBI
CIIeTyIOIUe coJiepKaTenbHble TUHUM: «buomorua kak Hayka. MeTonpl HaydHOro mo3HaHus», «Kierka kak
Ouonmoruueckas cucreMa», «OpraHm3M Kak Owonoruueckas cucrema», «CucteMa u MHOroobOpasme
OpPraHUYEeCKOTO MUPA», «DBOJIIOLHNS KUBOU MPUPOIBD», «DKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp nzyuenus yuebHoro mpeamera «buonorusi» Ha 0a30BOM ypOBHE — OBIIAJIEHHE OOYUYaIOIIUMUCS
3HAHUSIMA O CTPYKTYpHO-(YHKIMOHAIBHOW OpTraHU3allid JKUBBIX CHUCTEM pA3HOTO PaHra W NPHOOpETEeHHE
YMEHUI HCIONB30BaTh ATH 3HAHUS AJS TPAMOTHBIX JCHCTBHA B OTHOLICHUH OOBEKTOB >KUBOW MPHUPOABI M
peleHHs Pa3THYHbIX )KHU3HEHHBIX TIPOOIIeM.

HocTmwxenne nenu u3ydenusi yuyeOHoro mpenmera «buonorus» Ha 0a30BOM YpoBHE OOecIieqrBaeTCs
pelIeHneM CIEAYIONINX 3aay:

OCBOCHHE OOYYAalOIIMMHCS CHCTEMbl 3HAaHMH O OHOJIOTHYECKHX TEOPHAX, YUCHHSAX, 3aKOHAaX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, MpPaBWIaX, CIyKallUX OCHOBOM i1 (OpPMUPOBaHHUS NPEACTABICHUH O
€CTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAy4YHOrO I[I03HAHMS, CTPOEHHH, MHOrooOpasuu Hu
0COOEHHOCTAX JKMBBIX CHUCTEM pPa3HOTO YPOBHS OpPraHM3alUM, BBIAAIOLUIMXCS OTKPBITHAX M COBPEMEHHBIX
HCCIIEIOBAaHUAX B OMOJIOTHH;

¢dopmupoBaHUe y 00yJarOLUIUXCs MTO3HABATEIbHBIX, HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
npolecce aHalu3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMHM HAYYHBIX B3IJISJIOB, MIEH U MOAXOAOB K H3YYEHHIO
YKUBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3ALNN;

CTaHOBJICHHE y OOydYaroUmMXcs oOued KymnbTypbl, (YHKIHOHAJILHOW I'PaMOTHOCTH, Pa3BUTHE YMEHMH
OOBSICHATH M OLICHUBATDH SIBJICHHUS OKPYXKAIOLIEr0 MHpa >KMBOM NPUPOABl Ha OCHOBAaHMM 3HAHUH U OIBITA,
MOJIYYEeHHBIX MIPU U3YyUEHUH OHOJIOTHY;

¢opmupoBaHre y OOydYalOIIMXCS YMEHHH WUTIOCTPUPOBATh 3HAUYCHHE OWMOJOTMYECKMX 3HAaHUH B
MPAKTUYECKON  IEATEIIBHOCTH  4YEJIOBEKA, Ppa3BUTUM  COBPEMEHHBIX  MEIUIMHCKHX TEXHOJNOTHMH H
arpoOMOTEXHOJIOT Ui,

BOCTIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TTO3HAHHS YEIOBEKOM JKMBOHM MPHUPOABI, HEOOXOIUMOCTH
Oepe’KHOTO OTHOLICHUSI K HeH, COOJIIOACHUS STHYECKUX HOPM IIPH MIPOBEIECHUH OMOIOTHUECKUX HCCIIECI0BAHMIA;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUH Ul MOBBIMICHHUS YPOBHS 3KOJOTHYECKOH KYJIbTYPBI, AJIS
(hopMHPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

MIpUMEHEHNE MPHOOPETEHHBIX 3HAHMH M YMEHHWH B ITOBCEIHEBHOM JKM3HHU IJII OLEHKH ITOCIIEICTBHHA
CBOEH JESITETHHOCTH II0 OTHOIIEHHWIO K OKpY)Kalomled cpene, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHHE W
coOJIroIeHre Mep IPOPHIIAKTUKH 3a00JICBAaHHUM.

B cucreme cpeanero obmiero oOpazoBanusi «buornorus», u3ydaemas Ha 0a30BOM YpPOBHE, SIBISIETCS
00s13aTeNbHBIM  yYeOHBIM TIPEJAMETOM, BXOJANIMM B COCTAaB MpeIMeTHOW obnacth «EcTecTBeHHO-Hay4YHbIE
MIPEIMETBI».

st u3yuennst 6Mooruy Ha 6a30BOM ypOBHE CPEIHEro 00IIero oopazoBaHusi oTBoIUTCs 68 yacos: B 10
kimacce — 34 gaca (1 gac B Henmemo), B 11 xmacce — 34 gaca (1 gac B HeeIo).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorust kak Hayka. CBs3p Ouosoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTHMHU
€CTEeCTBEHHBIMU HayKaMH, Qpuiocodueit, STUKOH, 3CTETHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeTtoapl TO3HaHUS >KMBOM TpUPOAbI (HAOMIOACHWE, HKCIEPUMEHT, OMNHCaHHE, H3MEpEHUE,
KJaccuUKalus, MOACTUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW TIPUPOIBDY.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[Mpaktudeckas padota Ne 1. «Mcnonp3oBaHue pa3TUIHBIX METOJOB IPU H3YYCHUH OMOIOTUYCCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMOCHCTEMBI) KaK MpeAMeT W3ydeHHs OMonoruu. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocucTeM M UX pa3HOoOpaszue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISAIMOHHO-BUI0BOM, 3KOCHUCTEMHBII
(6buoreonenoTHYECKHi), OOChHEPHBIIA.

JdemoHcTpanuu:

Tabnuiel U cxeMbl: «OCHOBHBIC IPU3HAKY KU3HI», «YPOBHHU OPTaHU3AIMH )KUBOU MPUPOABI.

O6opynoBanue: Mmoaenb Mmoiekynsl JTHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI U MUHEPAIBHBIX BEIIECTB B KieTke. [lognepxanne ocMoTHyeckoro 0anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(nepBUuHas, BTOpUYHAsl, TPETUYHAS M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE CBOWUCTBAa OEJIKOB.
buonornueckue GpyHKIINU OEIKOB.

®DepMmeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTp, CyOcTpaTHast
cneun¢uunocts. Kopepmentsl. Buramunsl. OTiinunst epMEHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

VYrieBoabl: MOHOcaxapuisl (TJIIOK03a, pubo3a W Je30Kcupubo3a), Aucaxapuipl (caxaposa,
JIAKTO32) U TMoJIMcaxapuabl (Kpaxmal, TIIUKOTeH, [eJUTono3a). buoigornyeckrue pyHKIMN YrieBOIOB.

Jlurmmmapr: Tpurmuuepuabl, docdomununel, crepouasl. ['mapoduiabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckue ¢yHkuum aunuaoB. CpaBHEHHE YIJTIEBOAOB, OEJIKOB M JIMIWAOB KaK HCTOYHHKOB
SHEPIHH.

Hyxneunosele xuciorel: JHK n PHK. Hykneotnasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n ¢pyHKInm.

HuTonorus — Hayka o kierke. Kierounas teopust — npumep B3auMOACHUCTBHS UIeH U (HAaKTOB B
Hay4YHOM IIO3HAHHUU. MeTo/Ibl H3YUEeHHS KIIETKH.

Knerka kak nenmoctHas skuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas HapysKHas
memOpana, moniekynbl JIHK kak renerndeckuii anmapar, cucrema CUHTe3a Oenka.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MPOKAPHOTHICCKON KiIeTKH. Kierounas creHka Oaktepuil. CTpoeHHE 3YKapHOTHUCCKOW KIICTKH.
OCHOBHBIC OTIMYHS PACTUTCIIHHOMN, )KUBOTHOM ¥ TPUOHOMN KIICTKHU.



[loBepXHOCTHBIE CTPYKTYpBl KIJIETOK — KICTOYHAs CTEHKa, TJMKOKAJIUKC, HUX (QYHKLIUH.
[TnasmaTtrueckas memOpana, e€ cBoiicTBa 1 QyHKIuH. L{uTomnasma u e€ opranonnsl. OqHOMEMOpaHHbIE
opraouasl kierku: OIIC, ammapar I'onbmxu, sim3zocoMbl. IToyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, TacTuabl. [Iporcxoxaenne MUTOXOHAPUI U TuiacTud. Buasl mnactua. HememOpanHble
OpraHouzbl KJIETKH: PHUOOCOMBI, KJIETOYHBIH ILIEHTpP, LCHTPHUONH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kineTkd. CTpoeHue sizapa: siepHas 000704YKa, KapuoILIia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «PacnpeneneHue XMMUUYECKUX 3JIEMEHTOB B HEKMBOM mpupone», «Pacnpenenenue
XUMHYECKUX IEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsbl: «[lepromuyeckas TabnMa XUMHYESCKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOIbI», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHoBble
kuciotel. JTHK», «Ctpoenue monexyiasl AT®», «CtpoeHue sykapuoThdeckoi KieTkw», «CTpoeHue
JKUBOTHOHN KJeTKn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MpOKapHOTHUECKON KIIETKHY,
«CTtpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBOH MHKPOCKOI, 000pyJOBaHUE JIs IPOBEICHUS HAOIIOJCHNH, M3MEPECHUH,
IKCIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamUTHUECKON aKTHBHOCTH (JEpMEHTOB (Ha TIpUMeEpe
aMHJIa3bl WK KaTanasbl)».

JlaGoparophast padota Ne 2. «/3ydeHue cTpoeHuUs KIETOK PACTEHUM, >KUBOTHBIX M OaKTepHid 1MOA
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryecknii OOMEH) — JBE CTOPOHBI €OMHOTO Ipoliecca MeTaboiau3ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHblil. Ponb ¢pepmenToB B 0OMEHE BeLecTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (a3bl porocunTesa. Peakunn ortocunresa. ek THBHOCTD
¢dorocunTesa. 3HaueHne HoTOCHHTE3a AJIs )KM3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTe3UpYylolye OakTepuu. 3HaueHUe XeMOCHHTe3a ISl )KU3HU Ha 3eMiie.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHue BelecTB, BBIIEIECHHE M aKKyMYyJMpPOBaHHE
SHEPruy B KJIETKe. DTalbl dHEepreTuyeckoro oomena. ['nmukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KileTouyHoe nwixaHue. OxuciaurensHoe QocdopunupoBanue. OPPEeKTHBHOCTH
JHEPreTHIECKOro OOMEHa.

Peaknun marpuunoro cunresa. ['enermueckas madopmanus u JJHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKknit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KomnpoBanue aMHUHOKHCIOT. Ponbs pubGocom B
O6uocuHTe3e Oelika.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Hctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOOCHHOCTH CTPOCHUS M XKH3HEHHOTO IMKIIa BUPYCcOB. bakrepnodaru. bonesnu pacrtennii, ’)KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMbIe BUpycamu. Bupyc nmmyHoneduimra yenoseka (BUY) — Bo30ymurens CITN1a.
OOpaTtHasi TpaHCKpHINIMS, peBepraza M uHTerpasza. IIpodummakTuka pacrpocTpaHEHHsS BHPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:



IToptpetsr: H. K. Konbros, 1. U. Banosckuit, K. A. Tumupszes.

Tabmuuer 1 cxembl: «Tumbl nutanus», «Metabonu3zm», «MUTOXOHAPHS», «DHEPreTHYECKUN
obOmeny, «Xnopomnact», «®otocunres», «Ctpoenne IHK», «Crpoenne n QpyHKIMOHHpOBaHUE TEHAY,
«Cunre3 Oenka», «['eneTnueckuii koa», «Bupyce», «bakrepunodaru», «CTpoeHHEe U )KU3HEHHBIH UK
Bupyca CIIW/]a, 6axteprodaray, «Permmukammsa JHK».

ObopynoBanue: moaenu-anmukanun «Y asoenue JHK u tpanckpunuums», «buocunres Oenkay,
«CTpoenue KIneTkn», Mmoaenb cTpykrypsl JJHK.

Tema 5. Pa3MHoO:KeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KietouHslit UK, WK KU3HEHHBIN UK KieTku. MHTepdasa u muro3. [Ipoueccel, mpoTekaronue
B uHTep(aze. Perumkanus — peakuust marpuuHoro cunteza JJHK. Crpoenne xpomocoM. XpoMOCOMHBIH
Ha0op — KapuOoTHUI. AUMIONAHBINA U TaIUIOMIHBIA XPOMOCOMHBIE HAOOpBL. Xpomatuabl. LluTonorunyeckue
OCHOBBI Pa3MHOKEHUS U NHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum murtoza. [Iporeccsl, mpoucxonasdiiue Ha pa3HbIX CTaAMSIX
MHUTO03a. bHONOrM4eCcKUil CMBICIT MUTO3A.

[TporpamMmupyemast THOENb KIETKH — alloNTO3.

®DopMBI  pa3sMHOXKEHHSI OPraHW3MOB: Oecriojioe M MoJjioBoe. Buapl Oecronoro pa3MHOXKEHHS:
JelieHHe HaJaBOE, IMOYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHe, BETETATUBHOE
pa3MHoxeHue. VIckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECIIONIOTO.

Meiioz. Ctaauu meitosa. [Iporecchl, mpoucxosiue Ha cTagusx Meiosa. [loBeaenne XxpoMocoM B
Meroze. Kpoccunrosep. buosornueckuii cMbICI U 3HAYE€HUE MEH03a.

I'amerorene3 — mpomecc 00pa30BaHWS TOJOBBIX KIETOK Y JKHBOTHBIX. lloNOBBIE IKeme3bl:
CEMEHHHKH " SnIHUKHN. O0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30u1, STHIEKIeTKA)
— cmepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTPOCHHS SUNEKIETOK W CHEPMaTO30U[OB.
OmnonotBopenue. [lapreHorenes.

WnnuBunyansHoe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuUTHE (dMOpHOreHes). ITarbl
SMOPHOHAIBHOTO PpA3BUTHS Y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYJALUs, OPraHOTeHe3.
[loctaomOpronansHOEe  pa3BuTHE. THIBI  TOCTIMOPHOHAIILHOTO — Pa3BUTHA:  TMPSAMOE,  HEMpsIMOoe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATh BPOXKIEHHBIC
YpOJCTBa.

Poct m pasButrue pacteHumil. OHTOr€HE3 IIBETKOBOTO pACTEHHS: CTPOCHHE CEMEHH, CTaJHuu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmumelr 1 cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», «/IBOWHOE OILTOMOTBOpEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHHE pacTeHHil», «JlenmeHue KIeTKu OakTepuiiy,
«CTtpoeHue MONOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Knerounsit mukmy, «Pemnukamus JHK»,
«Mmuto3sy, «Meito3», «lIpamoe n HenpsaMoe pa3BUTHE», «I'aMeTOreHe3 y MIIEKOIUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTaJIUN OHTOTEHE3AY.

OObopynoBaHue:  MHKPOCKOIN,  MHKponpenapathl — «CrepMaro30uAbl  MIIEKOIUTAIOLIETO»,
«litnexnerka MiekonuTaromero», «KaprnokuHe3 B KIETKaX KOpeHIka JIyKa), MarHUTHas MOJENb-
amiukanus «Jlenenue xkiuetkm», moaens JJHK, Mmogens Merada3Hoit XpoOMOCOMEL.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophas padora Ne 3. «HaOmroneHre MUTO3a B KIIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparophass pabora Ne 4. «M3ydyeHWe CTPOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M HU3MEHYMBOCTH OPraHM3MOB.

[penmer u 3agaun reHeTUKU. McTOpusl pa3BUTHS TEHETHKH. POIIb IUTONOTHH W SMOPHOIIOTHH B
CTAaHOBJICHUM TCHETHKH. BKiag poCCHMCKMX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE TCHETHKHA. METOIBI



TeHeTUKH  (THOPUIONOTHYECKUH, LUTOreHETHYECKUH, MOJIEKYIsipHO-TeHeTHYeckuit). (OCHOBHBIC
TeHeTHYEeCKHUE MOHATHSL. | 'eHeTHueckast CHMBOJIMKA, HCIIOJIb3yeMas B CXeMaX CKpeIUBaHU.
3aKOHOMEPHOCTH HacJeq0BaHUs TPU3HAKOB, ycTaHOBIeHHBIe [. Mennmenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKOH eqUH000pa3us THOpUAOB HepBoro mokojenus. [IpaBwio momuHUpoBaHUS. 3aKOH
pacileruieHns Ipyu3HakoB. I 'unores3a ynuctoTsl raMeT. [loHOe U HEMOIHOE JOMUHUPOBAHHUE.

JurnbpugHoe ckpemnBaHue. 3aKOH HE3aBUCUMOTO HacJieI0OBaHUs IpU3HaKoB. LluTorenernueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upymollee  cKpeumuBaHue.  Vcmonmb3oBaHue
AHATM3UPYIOLIETO CKPELIUBAHUS IS OTIPEIeNICHHSI TeHOTUIIA OCOOH.

CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HacleJOBaHUIO
reHoB. Hapyiienue cuernienys TeHoB B pe3ysIbTaTe KPOCCHHIOBEPA.

XpOMOCOMHas TEOPHs HACNIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mona. XpOMOCOMHOE ONpeAesieHHe Ioya. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble opranu3mel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs W HacJeACTBEHHass. Ponb cpenpl B
HEHACJIEICTBEHHOU HU3MEHYUBOCTH. XapakTepucruka MO (PHUKATUOHHON HU3MEHYUBOCTH.
Bapuanvonnsiii psa W BapuanuoHHas KpuBas. Hopma peakumu npusHaka. KomuuecTBeHHblE U
KadeCTBEHHbIC IPU3HAKU M MX HOpMa peakiuu. CBOWCTBa MOAM(PHUKAIMOHHONW H3MEHYNBOCTH.

HaCHeI[CTBCHHaH, WNJIIM TCHOTUITMYCCKasl, U3BMCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOW HM3MEHUMBOCTH. MyTallMOHHAsT W3MEHYHBOCTb.
Knaccupukanms wmyrtaumid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa W TPUYMHBI MYyTalWi.
Myrarennpie (QakToppl. 3aKOH TOMOJIOTHYECKHX PAJOB B HACIEACTBEeHHON wm3MmenunmBoctn H. .
Bagunosa.

Bresinepras HaCIIeICTBEHHOCTh U M3MEHYHUBOCTD.

I'enetuka 4yenoBeka. Kapuotun yenoBeka. (OCHOBHBIE METOIbl TE€HETUKH  YEJIOBEKA:
TeHEeAJIOTUYECKHA, OJM3HEIOBbIA, ITUTOT€HETHIECKUN, OMOXUMHYECKHUN, MOJICKYISIPHO-TEHETHUYECKUIL.
CoBpeMeHHOe Ompe/ielieHrne TEHOTHIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAaHWE, TCHOTHIIMPOBAHWE, B TOM
yucie ¢ nomotnbto [11[P-ananmnza. HacnencTBeHnbpie 3a001eBaHns YeIOBEKa: TeHHbIE 00JIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEeIpaciooKeHHOCThIO, XPOMOCOMHBIE Oone3nu. CoMaTudecKkre W TeHepaTHUBHBIC
myTtanuu. CTBoNOBBIE KiIeTKH. [IpuHIMTIBI 3M10pOoBOTO 00pa3a >KU3HH, AMATHOCTHKH, MPOQHIAKTUKA U
JIEYEeHUsI TeHETUYEeCKNX Oose3Heil. MenuKo-rTeHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAUYEHUE MEIUITUTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €r0 IUTOTEHETHYEeCKash OCHOBAY, «3aKOH
pacuierjieHusi M €ro LUTOTCHETHYEeCKas OCHOBa», <«3aKOH YHUCTOTBHI ramery», «urubpugHoe
CKpeurBanue», «Lluromornueckue 0OCHOBBI JUTHOPUIHOTO CKpEIIMBaHM», «Meno3», «B3anmoneiicteue
AIJIENBbHBIX TEHOB», «['eHeTHueckne KapThl PAacTEHWH, JKMBOTHBIX M 4YelloBeKay, «['eHeTmka monay,
«3aKOHOMEPHOCTH HACJIEJOBAaHUA, CIEIUIEHHOTO C Mmonom», «KapuoTumel yenoBeka W KHBOTHBIXY,
«Bugsl m3MeHuUHBOCTHY, «MoandukanoHHas W3MEHYHBOCThY», «Hacnemoanue pesyc-akropay,
«l"eHeTHKa rpymi KpoBu», «MyTaloHHas U3MEHUUBOCTbY.

OOopymoBanne:  MoJeNH-anmIuIMKanuu — «MoHoruOpuaHOEe  CKpemuBanue»,  «HemomHoe
ToMUHUpOBaHHE», «JlurmbpumHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHUKPOCKON |
Mukpornpenapat «JIpo3oduiay (Hopma, MyTauu (OPMBI KPbUILEB U OKPAacKH Teja), repbapuii «I'opox
IIOCEBHO».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPEUIMBAHUS Yy IPO30(HIIBI Ha TOTOBBIX MUKPOTIpEIapaTax».

JlaboparopHast pabora Ne 6. «l3yueHue MOAM(PHUKAIMOHHON M3MEHYMBOCTH, IOCTPOCHHE
BApUAITMOHHOTO Psifia U BApUALIUOHHOW KPUBOII».



JlaGoparophas pabota Ne 7. «AHanu3 MyTauui y Apo30¢uIibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAIHU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexkuus Kak Hayka M IIpolecc. 3apoKIEHHE CeJleKIMH W jaoMecTHkauusd. Yuenue H. U.
BaBuioBa o0 ULeHTpax NPOHMCXOXKICHHS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHHUS TIOMAILIHUX KUBOTHBIX. COpT, HOpOJa, ITAMM.

CoBpeMeHHBIE METOJIBI CeNeKIMUA. MaccoBBbI U MHAMBUAYANbHBIA OTOOPHI B CEIEKINH PacTeHHUH
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KOpoICTBEHHOE CKpellMBaHWE — MHOPWUAMHT. UwncTas JTUHHA.
CkpemnBanue 4YUCTHIX JHHUH. ['eTeposuc, mnu rubpupHas cuna. HepoiacTBeHHOe cKpelMBaHue —
ayropunuar. OtpanéHnas ruOpuanszanus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W MOJIy4eHHUe
MOJIUIUIONI0B. JJOCTHKEHNS CENEKIIMH PACTEHUH, KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomornss Kkak oOTpacib MPOWM3BOACTBA. ['€HHas MHXKEHepus. OTalbl CO3/JaHUA
pexomOuHanTHoi [IHK u Tpancrenuoix opranuzmMoB. Kierounas wmxeHepus. KieTouyHble KyJbTypBI.
MuKpoKkJIoOHaIbHOE pa3MHOKEHHe pacTeHuit. Knonuposanue BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHEe U dThdeckue mpobdinembl. [MO — reHeTndecku
MOJU(QHUIMPOBAHHBIC OPTaHU3MEI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuuel u cxembl: kKapta «LIeHTpBI POUCXOXKICHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTECHHI»,
«[lopoapl IOMaIIHUX >KUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHuit», «OTnaiéHHas THOpUAM3ALIUSY,
«Paboter axkagemuka M. @. HMsanosa», «Ilomumionaus», «OObeKTEI OMOTEXHONOTHH», «KieTo4dHbIE
KyJBTYpBI H KIIOHHpOBaHUEY, « KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISDKH IUIOAOB M KOPHEIUIOAOB AMKHUX (OPM U KyJIbTYpHBIX COPTOB PAaCTCHUH,
repOapuii «CenbCKOX03IHCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTIDKEHHUSI CENeKLIMHM pPacTeHHMH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHILHIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUYACTOK, B TEIUIMIHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. JBoIIOLMOHHASE OMOJIOTHSI.

[IpeanochbUIKM BO3HUKHOBEHUSI 3BOJIOLMOHHON TEOpUHU. DBONIOIMOHHAS TEOpUS U €€ MECTO B
Ouosorun. BiusHre SBOIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHUX HAYK.

CBuzerenbcTBa »BoMOLMU. llaneoHTonornyeckue: MOCAEAOBATENBHOCTh MOSBICHUS BHUIIOB B
NaJICOHTOJIOTMYECKO JileTonucH, nepexoausie popmbl. buoreorpaduueckue: cxoAcTBO U pazanyne GayH
1 (QJIOp MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHEe: CXOJACTBA H pa3iMuusi 3MOPHOHOB Ppa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBbHO-AHATOMUYECKHE: TOMOJOTHYHbIC, AHAJIIOTMYHBIC, PYIMMEHTApHbIE OpPraHbl, ATABU3MBI.
MonekynsipHO-OHOXMMHUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJEACTBEHHOCTH M OCHOBHBIX
METa0O0IMYECKHX ITyTeH Y BCEX OPraHU3MOB.

OpomonronHas Teopus Y. Jlapeuna. [lpeAnochulku BO3HUKHOBEHHUS JapBUHU3MA. J[BHOKylue
CHJIBI 3BOJIOLMH BUAOB 1o JlapBuHY (M30BITOUHOE Pa3MHOXKEHHE NpPU OTPAHUYEHHOCTH PECYPCOB,
HeonpeaeaéHHas N3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunrernueckas teopust 3Bononuu (CTD) 1 e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomonus. [lomynsius Kak eAnHALA BUAA U IBOTIOIHIH.

Jdewkyme cwmibl  (pakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIporecc |
KOMOWHATHBHASI N3MEHYUBOCTh. [lomynsIiMoOHHbIe BOHBI | Apeiid renos. M3onsims U Murparms.

EcTecTBeHHBII 0TOOP — HANIPABILIONTHI (hakTOp IBOIOITMH. DOPMBI €CTECTBEHHOTO 0TOOpA.



[IprucnocoOneHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojronuu. Ilpumepsl mpucmocoOieHuit y
Opranu3zmMoB. ApoMopd 036l U UANOATATITAIIHY.

Bung wu BumooGpasoBanme. Kputepum Buzma. OcHoBHble (opMBI  BHI00OPa30BaHUSL:
reorpapuueckoe, 3KOJI0rH4YecKoe.

MakposBomouusi.  Dopmbl  dBoNIONMH:  (QWIETHYECKAs, OWBEpreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOTIOIHY.

IIpoucxoxaenue OT HeCHEeIUaTU3UPOBAaHHBIX MpenkoB. IIporpeccupyromas crenuamTu3anus.
AnanTuBHAasA paguanus.

JdeMoHcTpanum:

Ioptpertsi: K. Jlunnel, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apOIbIIH IO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo0pasue copToB  pacTeHuit», «MHOrooOpasue TOpOA  KHBOTHBIX», «llomymsumy,
«MyTaloHHasT HM3MEHYHBOCTB», «ApoMopdosbl», «Manmoamantanumm», «OOmas aereHepanusy,
«dBmwxymue cuibl sBomonuuy, «Kapra-cxema mapmipyra myrtemectBust Y. Jlapsuna», «boprba 3a
cymectBoBanue», «llpucnocoOieHHOCTs — opraHu3MoBy», «leorpaduueckoe BUAOOOpa3OBAHHUEY,
«DKOJIOTHYeCcKOe BUI000pa30BaAHUEY.

O06opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OD IJIOJI0B U CEMSIH,
Koyuteknust «lIpuMepsl 3alIUTHBIX MPHUCIIOCOONEHUI Y )KUBOTHBIX», MOJieNlb «OCHOBHBIC HAIPaBICHUS
3BOJIIOLMNY, 00bEMHAs MoaeNb «CTpOSHUE TOJIOBHOTO MO3Tra TO3BOHOYHBIXY.

Buoreorpaduueckas kapra Mupa, KomwieKuus «PopMbl COXPaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacTeHuii», Mmogenb anmukanusa —«llepekpéct Xpomocom», BiIaxHele mpemapaTsl «PaszBuThe
HacekoMoro», «Pa3Burue narymkn», Mukpomnpenapar «pozoduna» (Hopma, Myranuu (GOpMbl KPbUILEB
Y OKPAacCKH Tela).

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophas padorta Ne 2. «OnucaHue NPUCTIOCOOJICHHOCTH OpPraHu3Ma M €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3dHnKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JloHay4HBIE TPECTaBICHUS O 3apOKACHNH KU3HU. HaydHble rUNOTE3bl BOSBHUKHOBEHUS JKU3HH Ha
3emiie: abHoreHes U MaHCepMus. XUMHUYeCKas HBOTIONUs. AOMOTeHHBI CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHMUYECKUX. DKCIIEPUMEHTAILHOE MOATBEPKICHNE XUMHUECKOMN 3BoronK. HadanpHele sTamnsl
Oomornoruueckoit sBomoruu. ['wmoresa PHK-mmpa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NPOTOKJIETKH. [lepBrle kieTknm M ux sBomonus. POpMHUPOBAHUE OCHOBHBIX TIPYII
JKUBBIX OPTaHU3MOB.

Pa3Butne xu3HM Ha 3emie 1o 3paM U nepuogam. Karapxei. Apxelickas U MpoTepo30iCcKas 3pbl.
[laneosolickass spa u €€ mepHonbl: KEeMOPHHCKHH, OpIOBUKCKHH, CHIIypHUMCKHH, JEBOHCKHI,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Meszo3olickas 3pa u €€ nepuo/ibl: TPUACOBBIN, IOPCKUH, METIOBOM.

Kaiino3zoiickast apa 1 €€ nepuobl: NajeoreHOBbINA, HEOT€HOBBIN, AHTPOIIOTE€HOBBIM.

XapakTepucTHKa KIMMaTa W TEOJIOTHYeCKHX ImporeccoB. (OCHOBHBIE 3Talbl  JBOJIOIHU
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWi W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHUpPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKkoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITbI
OpPTaHU3MOB.

OBOIONMS YeJIoBeKa. AHTPOMNOJOTHS Kak HayKa. Pa3BUTHE TPEACTaBIEHUI O MPOUCXOXKICHUU
yejnoBeka. Meroasl u3ydeHHs aHTpornoreHesa. CXoOACTBa M pa3iuuusl 4YEJIOBEKAa M >KUBOTHBIX.
CucrteMaTHuecKoe I0JIOKCHHUE YeJI0BeKa.



JBwxkyuiie cuisl (paxTopbl) aHTpororenesa. HaciencTBeHHas M3MEHUYHMBOCTh M €CTECTBEHHBIIH
ot6op. ObIIecTBEHHBIH 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUi TPyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTpaJONUTEKH, YenoBek ymensiid, Uemosek
npsaMmoxoasumi, YenoBexk HeaHaepranbckui, YUenoBek pasyMHbld. HaxoakW HMCKOMaembIX OCTaTKOB,
BpEMsI CYLIECTBOBaHMsI, 00JIACTh PACIIPOCTPaHEHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKH3HHU, OPYIusL.

Yenoeueckne pacbl. OcCHOBHbIE OOJNBIIME pachkl: €BpONeoHIHasl (eBpas3uiicKas), Herpo-
aBCTpAJIOUIHAS (axBaTopuanbHasi), MOHTOJIONTHAs (a3maTcko-amMeprKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCJIOBHSIM CyIIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacuzma.

JdeMoHcTpanum:

[optpetsr: @. Penu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuuer u cxemsl: «Bo3HnkHOBeHHe COJNHEUHOW CHCTEMBbD», «Pa3BUTHE OpPraHU4YecKOTO0 MUpPay,
«PacturenbHasa knetka», «KuBoTHas kierka», «lIpokapuotuueckas kineTka», «CoBpeMEHHas cucTeMa
OpraHuyYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHMX YEepPT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJICOHTOJNIOTHYECKHX HAaXOAOK NPEAKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue moan», «pesHue moan», «Ilepspie coOBpeMEHHBIE JII0IN», «HenoBeuecKue pacoD.

Ob6opynoBanue: mymsoku «[IporcxoxneHne denoBekay (OFOCTHI aBCTPATONHUTEKA, MUTEKAHTPOIA,
HeaHJepTaliblia, KPOMaHBOHIA), CJCTIKA WM H300paKeHH KAMEHHBIX OpYIUil MEepBOOBITHOTO YEIOBEKa
(xamHH-"YoOMITIEpHI, pyOuITa, ckpebia), reoXxpoHoIornyeckast Tabiauna, Komekus «DopMbl COXpaHHOCTH
MCKOTaeMbIX KHUBOTHBIX U PACTEHUI.

JlaGopaTopHble H MPaKTHYeCKHe PadOThI:

[IpakTrueckas pabora Ne 1. «/3ydeHwWe HMCKOMAaeMBIX OCTATKOB PACTEHHH W JKUBOTHBIX B
KOJUTEKIIUAX.

OKCKypcusi «DBONIOIMS OPraHMYecKoro Mupa Ha 3emie» (B ©CTECTBEHHO-HAYYHBIN HITH
KpaeBeTUeCKui My3eit).

Tema 3. OpranusMsl H OKpy:Kaouas cpeaa.

OKoJorus Kak Hayka. 3ajadd M pa3felibl dKOJIOTMH. MeToAbl 3KOJIOIMYECKHUX HCCIIEOBAaHUM.
OKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YENIOBEKA.

Cpelpl 0OMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYILIHAs, TOYBEHHAs, BHYyTPHOPraHN3MEHHAs.

Okonornueckue  ¢axkrtoppl. Kiaccudpukamuss  skomormdeckux — (GakTopoB:  aOHMOTHUYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JleficTBHE 3KOIOrMUecKNX (PaKTOPOB HA OPraHU3MBI.

AbuoTtnyeckne (GaxkTOpbl: CBET, TeMIlepaTypa, BiaxHocTb. Poronepuonusm. [Ipucnocobnenus
OpraHU3MOB K JACHCTBHIO abnoTnieckux (akTopoB. buonornueckue puTMsl.

buotnyeckue ¢axtopbl. Buabl OMOTHUYECKMX B3aMMOJEHCTBHUN: KOHKYPEHLHMS, XHUIIHHYECTBO,
cumOuo3 u ero Qopmel. Ilapasutusm, koomepamys, MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO,
HaxJICOHMYECTBO). AMEHCcanu3M, HeWTpaiu3M. 3HaueHHWEe OMOTHYECKHX B3aWMOJCHUCTBUN IS
CYLIECTBOBAaHUS OPraHW3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU MOMyannu. OCHOBHBIE MMOKA3aTENH MOMYJISIIMHA: YUCIEHHOCTB,
IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTD, MPUPOCT, MUTpalysl. JMHaMHMKa YHUCIEHHOCTH MOMYJALUU U €€
perynanus.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabmumsr w1 cxemsl: kaptra «lIpupomnbie 30HBI 3emin», «Cpeasl OOWTaHHS OpPTaHU3MOBY,
«Dotoneproanzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSIIUK HWH(]y30pun-
TyQenbkm», «llumesbie nenm».

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 3. «Mopdosiornyeckue 0COOEHHOCTH PACTEHHUH M3 Pa3HbIX MECT
oOuTaHUA.

JlaGopaTtopHast pabota Ne 4. «BousiHre cBETa Ha POCT M PA3BUTHE YSPCHKOB KOJICYCa.

[Ipaktuueckas pabora Ne 2. «[1oAcU€T MIOTHOCTH MOMYJIALUN Pa3HBIX BUIOB PACTCHUI.



Tema 4. CoobmiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIeHO3a: BHIOBasi, MPOCTPaHCTBEHHAs,
Tpoduueckas (numesas). Bugsi-nomuHantel. CBsizu B OHMOLIEHO3E.

OKonoruveckue cucTeMbl (9kocucTembl). IloHsTHe 00 3KocucTeMe U OMOTrEOleHO3e.
OyHKIMOHATBFHBIE KOMIOHEHTHI 3KOCHCTEMBI: IMPOAYLEHTH, KOHCYMEHTHI, PedyleHTh. KpyroBopot
BEIIECCTB M IMOTOK 3HEPrHMM B dKOcHUCTeMe. Tpoduueckue (IMHUIIEBBIE) YPOBHU 3KOCHUCTEMBI. [luiieBble
uenu u cetd. OCHOBHBIE MOKA3aTeIH SKOCHCTEMBI: OMoMacca, MPOAYKIHS. JKOJIOTHUECKUE THPaMUIbL:
NPOAYKIMU, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cykueccust.

[lpupoaHble  SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  YKOCHUCTEMBI.  ATpPO3KOCHUCTEeMBI.  YpOoskocuctembl. buonormueckoe
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

buopasHooOpasue kak ¢axTop ycToHuMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnaackoro o O6mocdepe. I'panunpl, coctaB U cTpykTypa Ouochepsl. XKupoe
BeniecTBO U ero (QyHkiuu. OcobeHHOCTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTeMBbI. J[MHaAMUYeckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYCSCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouocepbl. OCHOBHBIE OMOMBI CYIIIH.,

YenmoseuecTBO B Oumocdepe 3emmu. AHTpONOTeHHBIE W3MEHEHUs B Ouocdepe. [mobampHBIC
HKOJIOTUYECKHUE MTPOOIEMBI.

CocymecTBoBanue npupoabl U 4denoBeuecTBa. CoxpaHeHue OnopasHOOOpas3usi Kak OCHOBa
ycroitunBocTn Ouocepbl. OcHOBa palMOHAIBHOIO YNPaBICHHUA NPUPOTHBIMH pECypcaMH H  HX
ucnosb3oBanue. JlocTikeHns ONoIOruy U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

Iloptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuid.

Tabmuuer u cxemsl: «llumessle nenn», «buoumenos3: cocraB u crpykrypa», «llpupoxnnsie
coobmiectBay, «llenn nmuranus», «OKojoruyeckas nupamuga», «buocdepa m yenosek», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOMHOro eca», «buomeHo3 Bomoéma», «ArpoueHO3»,
«[IpuMepHBIE aHTPONOIEeHHbIE BO3ACHCTBHA Ha NPHUPOLY», «BakHedIIne HCTOYHMKM 3arps3HEHHS
BO3/lyXa U TPYHTOBBIX BO», «IlouBa — BaxkHelmas cocrapisomas onochepb», «PakTopsl Aerpagaunun
nouB», «llapHukoBblil 3dexT», «DakTopel PaaMOAKTUBHOTO 3arpsizHeHHs Ouocdepb», «OOmas
CTpyKTypa Omocdeps», «Pacnpocrtpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Onocheps»,
«Kpyrosopor yriepona B 6uocgepe», «KpyroBopot a3orta B mpupozae.

ObopynoBanue: Mojenb-amuikanust «TunuyHble OHOLICHO3BDY, repOapuil  «PacTurenbHbie
coobmiecTBay, komwekuuu «buomeHos», «Bpeaurenn BakKHEHIINX CEIBCKOXO3SHCTBEHHBIX KYIBTYDP»,
rep0apuy M KOJUIEKLIUH PACTEHUI M XKMBOTHBIX, NPUHAUIEKAIINE K Pa3HBIM SKOJOTHUECKUM TpyIIIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
’KHUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEJIHEI'O OBILIIEI'O OBFPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBAIOTCS TPeOOBAaHUS K Pe3yIbTaTaM OCBOCHHUS OOYJarOIINMUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHMs: JINIHOCTHBIM, METAIPEIMETHBIM 1 IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX pe3yabTaTOB OCBOCHUS mpeaMera «broaorus» BIIEICHBI CIEIYIONINE
COCTaBJISIONINE: OCO3HAHME OOYJaIOIUMUCS POCCHICKON TPakKIaHCKOW HIIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CAaMOOTIPEIeNIEHHIO0, HAIMYME MOTHBAINH K 00y4eHHI0 ONOIIOTHH,
IIeJICHAIIPAaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEU U
HCTOPUYECKHAX TPATUIMHA Pa3BUTHSA OMOIOTUYECKOTO 3HAHWS, TOTOBHOCTh M CHOCOOHOCTH 00YYaIOIIIXCS
PYKOBOJICTBOBAaTbCSI B CBOCH [JIEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, IPHCYLIMMHU
CHUCTeMe OWOJOTHYECKOT0 00pa3oBaHMs, HAIWYNE HKOJOTHYECKOTO0 MPAaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD KU3HEHHBIC TIJIaHbL.

JImgaHOCTHBIE pe3ynbTaThl OCBOEHUS mpeaMeTa «bHomorus TOCTHTaloTCs B €IWHCTBE YYeOHOU U
BOCITUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMUA POCCUMCKUMU COLMOKYIBTYPHBIMH,
HUCTOPUYECKHMH W IyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TMPHUHATHIMH B OOIIECTBE NpaBWIaMU U
HOpMaMH TIOBEJEHHSI W CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHHUS W CaMOPa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHMS K 3aKOHY U IPABOMOPSAKY,
YeIOBEKY TPyJa U CTapIleMy MOKOJIEHHIO, B3ANMHOTO YBaKEHUs, 0EPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HacjleMI0 W TpaJuLMsIM MHOrOHaUMOHaNbHOro Hapona Poccuiickoir ®enepanuu, npupone u
OKpY>Karollel cpere.

JIuaHOCTHEIE pe3ynbTaThl OCBOEHHS YydeOHoro mnpeamera «bHoNOTHs» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CIIOCOOHOCTH 00YUAIOMINXCSl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW TTO3UIHEN
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpPUEHTAlWH, TIO3UTHUBHBIX  BHYTPEHHUX  YOEKICHWUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIecTBa, pacHIMpeHHe KU3HEHHOTO
OTBITa W OMbBITA JACSITEIILHOCTH B TIPOIECCE peau3alfiii OCHOBHBIX HAIPABJICHWM BOCIUTATEIHHOM
JIEATeTLHOCTH, B TOM YHCJIC B YACTH:

1) rpakaIaHCKOr0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3MIIMUA O0YYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIIECTBa;

OCO3HaHUE CBOMX KOHCTHUTYI[MOHHBIX MPaB U 0053aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESTEIBHOCTH IIPU CO3/JaHUU Y4YEOHBIX IPOEKTOB,
pellieHrny Y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUH OMOJIOTMYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTh ONPEICNIATh COOCTBEHHYIO IO3MIIMIO 10 OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOU
JKM3HHU U OOBSICHSITH €€;

YMEHHE YYWUTHIBATH B CBOMX JIEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOICHCTBUS
JIIOJICH ¢ Pa3HBIMHU YOSKICHUAMH, KYJIbTYPHBIMHU [IEGHHOCTSMU U COI[HAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTH K COTPYIHHYECTBY B MPOIIECCE COBMECTHOT'O BBIMTOTHEHUS YIeOHBIX, TO3HABATECIHLHBIX
M HCCIIENOBATEIBCKUAX 3a/1ad, YBOKUTEIHLHOTO OTHOIIEHWS K MHEHHIO ONIIOHCHTOB NPH OOCYXICHUH
CITOPHBIX BOIIPOCOB OHOJIOTHYECKOTO CONCPIKAHMS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hopMUPOBAHHOCTH POCCUHUCKON TPAKIAHCKON WACHTHYHOCTH, MATPUOTH3MA, YBAKECHHSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Mepea PoauHoOM, ropIocTH 3a CBOM Kpai, cBoto PonnHy, CBOil S3BIK U
KYJIBTYpPY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUI0O U TMaMATHHUKAM MPUPOIBI, TOCTHKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYE;



CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE WM DPa3BUTHE OWOIIOTHH,
MOHUMAaHUs 3HAYCHUS OUOJIOTWM B MO3HAHWUU 3aKOHOB TPUPOJIBI, B JKU3HHU YEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEJCHNS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAMTENISM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSTHUS IIEHHOCTEH CEeMEUHOM KM3HU B COOTBETCTBUU C TPAaIULIUAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KaduecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMUPOBAHMS KYJILTYPHI 310POBbSI U IMOLUOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH ¥ OTIHIXa,
perymspHas (pu3mueckass aKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHHUS K
cOoOCTBEHHOMY (PH3UYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MMOHUMaHWe TEHHOCTH TPaBWJI WHIUBUAYAITBHOTO U KOJJIEKTUBHOI'O O€30TAaCHOTO TOBEICHHS B
CUTYyalUSIX, YTPOKAIOIINX 3J0POBBIO U XKU3HU JIIOJCH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATHS BPEIHBIX NPHUBBIYEK (YHNOTPEOJCHUS aKOTOJIS,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K AaKTHUBHOW JESTENbHOCTH TEXHOJOTMYECKOH W COLMAIBbHON HaIpaBiI€HHOCTH,
CMOCOOHOCTHh HHUITUHPOBATh, TUIAHUPOBATH M CAMOCTOSITEITFHO BEITIOIHSTH TAKYO JIEATEIHHOCTD;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

HKOJIOTHUYECKH 1eJIECO00pa3HOe OTHOMIIEHHE K MPUPOJE KaK UCTOYHMKY >KU3HH Ha 3emiie, OCHOBE
€€ CylIECTBOBaHUS;

MTOBBINICHUE YPOBHS DKOJOTHYECKON KyJIbTYpPHI: MIPHOOPETCHHUE OMBITA TJIAHUPOBAHUS TTOCTYIIKOB
Y OTICHKU UX BO3MOXKHBIX TTOCJIC/ICTBUN TSI OKPY’KAOIIECH CPEJIbI;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS,

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMbIC NMPH H3yUYEHHUH OHOJIOTHMM 3HAHUS M YMEHUS IMPH
pelieHdy TpoOJeM, CBS3aHHBIX C PAlMOHAJILHBIM IPHUPOJIOINONIB30BAHHEM (COOJIOACHUE IPaBHII
MOBEICHUSI B TPUPOJIe, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MIPOTHO3UPOBATh HEONArONpUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPHHUMAEMBIX IEWCTBUH U
MpEeAOTBpalIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUUECKOW  HampaBICHHOCTH, YMEHHSI  PYKOBOJICTBOBAaTbCS HMH B  I03HABaTEILHON,
KOMMYHHKAaTUBHOH M COLMAJbHOM MPakTHKE, TOTOBHOCTH K y4YacTUIO B MPAaKTUUECKOW IESTENbHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOLIECTBEHHOW MPakTHKH, OCHOBAHHOTO HA JMAJOre KYJIbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panrOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LENOCTHOTO MPENCTAaBICHHUS 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE MPUPOJIBI, YEIOBEKa 1 0OLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEHICHUH
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJII COBPEMEHHOM IUBWIIM3AIMU: OOECIICUCHUS HOBOTO
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX KOJIOTHYECKHX
npobsieM u obecrmedeHus Inepexoja K YCTOWYMBOMY pa3sBUTHIO, PAalMOHAIBHOMY HCIIOIb30BAHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOydatonuxcs, GopMUPYEMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHHE CYITHOCTH METOJ0B MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXO/IMX B HEM HM3MEHEHHH, YMEHHUE JelaTh 00OCHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAyYHBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C LENBIO ITOIYYEHHS JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTB CaMOCTOSITEIBHO HCIIOJIB30BaTh OMONIOTHYECKHE 3HAHHS JUIS PEHICHHs NpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JEATeNIbHOCTH, TOTOBHOCTh OCYIIECTBISTH NPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIE pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «BHoNorHsy BKIIOYAIOT: 3HAYUMbIC
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYAIOMIMXCH  MEKIUCIHUILIMHAPHBIE  (MEXIPEIMETHEIC)
oOlIeHayYHbIE TIOHSATHUS, OTPAKAIOIIVME IEIOCTHOCTh HAYYHOW KapTHUHBI MHpa M CHENU(UKY METOJIOB
MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrHs, SBJICHHE, NPOIECC, CUCTEMA,
Hay4yHbId (haKT, TPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIENOBaHWE, HaOIOJCHUE,
U3MEpPEeHHEe, OKCIEPUMEHT | JPYruX), YHHUBEpCaIbHbIE Y4YeOHbIe JeHCTBHS (IIO3HABATEILHBIC,
KOMMYHUKATHUBHBIE, PETYISTHUBHBIE), oOecrieunBaromue GopMupoBaHue (pyHKIIMOHATHHONW TPAaMOTHOCTH
U COLMAIbHON KOMIIETSHIMHM OOYYarOIIUXCsl, CIIOCOOHOCTh OOYYArOIIMXCS HCIOJIE30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHWSA ¥ YHUBEpCANbHbIC YyYeOHBIC JEHCTBHUS B
MO3HABATENLHON U COLUATBHON MPAKTUKE.

MeranpeaMeTHBIE pe3yJIbTaThl OCBOCHHS IMPOTPAMMEI CPEIHETO OO0IIero OOpa3oBaHMS JIOJDKHBI
OTpaXkaTh:

OBJj1aieHUe YHUBEPCAIbHBIMU Y4eOHbIMH O3HABATEIbHBIMH 1€ CTBUSIMMU:

1) 6a3oBble JJOrHYECKHUE eHCTBHS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH U aKTYAIM3UPOBATH IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaLUU, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHSATHH (BBIACTSTH HX
XapaKTepHbIE IPU3HAKH, YCTAaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATENILHOCTH, 3a/aBas mapamMeTpbl U KPUTEPUU UX TOCTHKEHHSI, COOTHOCHUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

WCIIOJIb30BaTh OMOIOTHUECKUE MOHATHS 11 OOBSCHEHNUS (PaKTOB U SBJICHUH KUBOW IPUPOJIBI;

CTPOUTH JIOTWYECKHE PAaCCYXIeHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, TIO0 AHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpENCTBA Uil MPENCTAaBICHMS CYIIECTBEHHBIX CBs3eld W
OTHOLICHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a TakkKe MPOTHBOPEYHH pasHOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH(POPMALIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIAH pEHICHUS TpoONeMbl ¢ Y4€TOM aHaln3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JIESTEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IEISM, OLICHUBATh
PHCKH TIOCIEICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTH ¥  BBIIOJNHATH paboOTy B  YCIOBUSIX peajbHOTO, BUPTYyaJbHOTO H
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBIIICHHE TPH PEIICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe UCCJIEIOBATEIBLCKIE A CTBHS:

BIIJIeTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY HOMCKY METOJIOB PEIICHHUS
NPaKTHIECKUX 3a/a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B MO3HAHNS;

UCIIONIb30BaTh  PAa3NIMYHbIE BUABI JESATENFHOCTH MO MOJNYYSHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETay, NPeoOpa30BaHHUIO0 U NPUMEHEHHIO B yYEOHBIX CHTYAIMsAX, B TOM YHCIIE IPU CO3IaHUU
y4eOHBIX M COIHATBHBIX TIPOSKTOB;

(GopMUpOBaTh HAy4YHBId THUI MBIIUICHHS, BJIAJAETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTBH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3ajady, BBIABHIATh THIIOTE3Y €&
pelIeHus, HaXxOAWTh APTYMEHTHI Uil JIOKa3aTelIbCTBA CBOMX YTBEPXKICHWH, 3a7aBaTh NapamMeTpsl U
KPHUTEPHH PEIICHUS;

AQHAJINM3UPOBATH IOJYYCHHBIE B XOJI€ PEUICHUs 3aadd Pe3yJbTaThl, KDUTHUECKH OLCHWBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATh PHOOPETEHHBIN OIIBIT;

OCYILLIECTBIISITh LIEJICHANPABIICHHBI IOMCK TIepeHoca CpeACTB ©  CHOCOOOB  JEHCTBUS B
npodecCHOHAIBHYIO CPeay;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTeif;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaoNIHe allbTePHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OPUECHTUPOBATLCS B Pa3IMYHBIX UCTOYHHKAX WH(pOpMaNWU (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
TOITYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBApsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3axX JaHHbBIX, B
UuTepHere), aHanmu3upoBaTh WHOOPMAIMIO PA3IUYHBIX BHJOB U (GOPM NpEACTABICHHS, KPUTUYCCKU
OIIEHUBATH €€ JJOCTOBEPHOCThH M HETPOTHBOPEYNBOCT;

(bopMyIHpOBaTh 3aNIPOCHI U MPUMEHATH PA3TMYHBIE METOBI ITPH TIOUCKE M 0TOOpE OMOTIOTNIeCKOi
uH(OpMaIH, HEOOXOAUMOI IS BBINOJTHEHNS yIeOHbIX 3a71a4;



npuoOpeTaTh  ONBIT — WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX — TEXHOJIOTHUH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHATh XUMHUYECKHE, PU3NUECKIUE U MaTeMaTHIeCKue 3HaKU U CUMBOJIBI, (popMybl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OsJiaseHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMH A€iiCTBUIMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCHUTENFHO BBIMTOJHEHUS MpeJiaraeMoi 3aJaui, yUUThIBaTh WHTEPECHl H COTTIACOBAHHOCTH MO3HLIUI
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOILICHUS W B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS IPYTUX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOM BO3PAKEHHS;

Pa3BEPHYTO ¥ JJOTUYHO M3JIaraTh CBOIO TOUKY 3PSHHUS C HCIOIb30BAHUEM S3BIKOBBIX CPEIICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

HNOHMMATh U UCIIOJIH30BaTh MPEHMYIIECTBA KOMAHAHON ¥ MHANBUIYaIbHON paOOTHI IIPU PEIICHUN
Ononornvyeckoir  mpoOyieMbl, OOOCHOBBIBaTH HEOOXOIUMOCTh HPUMEHEHUS TPYHIOBBIX  (hopm
B3aMMOJICHCTBHS PH PEIICHUN yueOHOH 3a1aum;

BBIOMpATh TEMAaTHKy ¥ METOJbl COBMECTHBIX JEHCTBHH C Y4Y€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)kJJOr0 4IeHa KOJIEKTHBA;

NPUHAMATH [IEJIM COBMECTHOM eI TeIbHOCTH, OPraHW30BBIBATH M KOOPANHUPOBATH IEHCTBHSA 110 €&
JOCT)KEHHIO: COCTaBIISATh IUIAH JEWUCTBUH, paclpenessiTb pPOJIM C YYETOM MHEHWH YYaCTHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOET0 BKJIAJA M KAKAOTO YYaCTHHKA KOMAHIbI B OONIMH PE3yJabTaT IO
pa3pabOTaHHBIM KPHUTEPUSIM;

npeiaraTh HOBBIE TIPOCKTHI, OICHWBATh WAEH C TO3HLIUH HOBH3HBL, OPUTHHAJIBHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

OCYILLIECTBIISITh MO3UTHBHOE CTPATErMYECKOE IOBEACHHE B PA3JIMUHBIX CUTYalHMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS ISl BBISBICHHS MPOOJIEM M UX PEHICHUS B KU3HEHHBIX H
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWIO K JKUBOW TMPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTh MO3HABATEINBHYIO JICATELHOCTD, BBISIBISATEH MPOOJIEMBI, CTABUTH U
(bopMypoBaTh COOCTBEHHBIE 3a/1a91 B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETIbHO COCTaBJSITh TUIAH pEIICHUS TMPOOJeMbl C YYETOM HMMEIONIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M TPEIITOYTCHHULL;

JIaBaTh OLICHKY HOBBIM CHTYalUsIM;

pacIupATh PaMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMUHBIX MPEAIIOYTCHUH;



JieNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (DOPMHUPOBAHUIO M MPOSBICHHUIO IIMPOKON SPYIUINHU B Pa3HBIX 00JacTIX 3HAHUH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HaBBIKAMH I[103HABATENILHOW pe(IeKCMH KaK OCO3HAHHMS COBEPIIAEMBIX NEHCTBUU U
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;

3) npuHsiTHE Ce0S U IPYTHX:

MIPUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIBTATOB ACITEIBHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTH TIOHAMATh MU C TO3UIMU APYTOTO YeIIOBEKa.

INPEJMETHBIE PE3YJIBTATBI

[MpeamerHble pe3ynbTaThl ocBoeHUst mporpaMmMbl COO mo Owosoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crienududeckue it yueOHoro npeamera «buonorus» Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUII TI0 OCBOGHHMIO, HMHTEpHpPETAlMd W MpeoOpa3oBaHHUIO 3HAHWH, BUABI JACATENBHOCTH II0
MOJYYEeHUIO HOBOTO 3HAHUS W TNMPHMEHEHHWIO 3HAHWK B PAa3UYHBIX y4eOHBIX CHUTyalUsiX, a TaKKe B
peanbHBIX KM3HEHHBIX CUTYallMsX, CBA3aHHBIX ¢ OWosiorueil. B mporpamme mpeaMeTHble pe3ybTaThl
NpEeICTABIEHBI TI0 roJIaM 00y4YeHNsI.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUsS ydeOHOro mnpeamera «buosorus» 6 10 Kiacce IOIKHBI
OTpakaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MecTeé M pOoJu OWOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHS, O BKJIAZE POCCHUCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa JJISl peIlICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pAacKpBIBaTh COJEpKAHWE OHWOJIIOTUYECKUX TEPMHUHOB W TOHATHI: JKW3HB, KIIETKA,
opranu3Mm, merabonu3Mm (oOMEH BelleCTB M MpeBpalleHWe JHEPruH), TOMeocTa3 (caMoperyssis),
YPOBHEBasi OpraHM3allys JKHBBIX CHCTEM, CaMOBOCIPOHM3BeICHHE (PEMpPOMYyKIIHs), HACIEACTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHUE u3J1araTh ONOJOrHYecKue TEOPUH (KJIETOUHAs!, XpPOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHAs
JlorTMa MOJIEKYJIspHOU Oumonorum), 3akoHbl (I'. Menpnens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LHEHTpax MHOrooOpasus W TPOUCXOXKICHUS KyJbTypHbBIX pacteHuid H. W. Basuiosa), ompenensts
TpaHULbI UX TPUMEHUMOCTH K HBBIM CUCTEMAM;

YMEHHUE BJIaJeTh METOJaM{ HayYyHOTO IMO3HAHUS B OMOJOrMH: HAONIOACHUE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHUE OHOJIOTMYECKOrO O3KCIIEPUMEHTa,
BBIIBH)KEHUE THIIOTE3bl, BBIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBbIMH BEITMYMHAMHU, OOBSCHEHUE
MOJYYEeHHBIX PEe3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAHHMH TIOJTyUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEJATh CYLIECTBEHHbIE MPHU3HAKA BHPYCOB, KIETOK TIPOKAPHOT W SYKAPHOT,
OJTHOKJIETOUHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEUIECTB M
NpEBpallieHrs] JHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M OSHEPreTHYECKOro OoOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOI0OTBOPEHHS, PAa3MHOXKEHHUSI, HHANBUIYAILHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);



YMEHHUE IPUMEHSATH MOTy4YEeHHbIC 3HAHUA I 0OBSICHEHUs] OMOJIOTMUECKHIX MPOLIECCOB U SBJICHUH,
JUTSL IPUHATHUSL MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecrevyeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOJIEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpy’Kalollle MpUPOAHOW cpene, TMOHMMAaHHE HEOOXOJUMOCTH HCHOJNB30BaHHUS JOCTIKEHUH
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PallMOHATBHOTO PUPOJOIIOIH30BAHMS;

YMEHHE pellaTh 3JIeMEHTapHbIe TeHEeTHYECKHE 3a/1a4d Ha MOHO- W JUTHOPHIHOE CKpeIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABISATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS I TpeAcKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATE JIA00OPAaTOPHBIC W MpPaKTHYeCKue paboThl, cOOMI0IaTh MpaBuia npu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKHM OLEHHBATh W HWHTEPHpPETHPOBaTH HMH(pOpManmio OHOJIOTHYECKOTO
coJep)KaHusl, BKIIOYAIONIYIO IICEBAOHAYyYHbIC 3HAHUS W3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOM
MHQOPMaIUK, HAYYHO-TIOMYJISIPHBIC MaTepHalibl), STHUUECKUE acleKThl COBPEMEHHBIX HCCIICIOBAHUH B
OmosIoruy, MeTUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3]1aBaTh COOCTBEHHbBIC NMMChbMEHHBIC W YCTHBIC COOOIICHMsI, 0000I1as ONOJIOTHIECKYIO
WHQOPMAIUIO U3 HECKOIBKHX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBIN anmapaT OHOJIOTHH.

[MpeameTrHble pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorusi» ¢ I1 knacce NOMKHEI
OTpakaTh:

cOpMHUPOBAaHHOCTh 3HAHUH O MeCTeé M pOJH OWOJOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHPOBO33pPEHHS, O BKJIAAE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOIHWH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeNIOBEKA AJIsl PEILICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PAacKpbIBaTh COACp)KaHHE OHOJIOTHYECKUX TEPMUHOB M IOHITUI: BUA, IOIYJISLHS,
reHO(OH/I, DBONIONMS, ABIKYIIUE CHJIBI ((haKTOPBHI) 3BOIIOIUH, MPUCIOCOOICHHOCTh OPTaHHU3MOB,
BUI000pa30BaHKE, SKOJIOTHUECKUE (HaKTOPbI, SKOCHCTEMA, IPOAYLIEHTHI, KOHCYMEHTHI, PELyLIEHTHI, LIETTH
MUTaHUs, YKOJIOrHYecKas nupamMuaa, OnoreoneHos, ouocdepa;

YMEHHUE u3jiaraTb OHOJIOrMYecKue Teopuu (9BoitonuoHHas Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMHK), 3aKOHBI M 3aKOHOMEpHOCTH (3aposiimieBoro cxoacrsa K. M. bapa, uepemoBanus
IJIaBHBIX HampasiieHUH u myteit somonun A. H. Ceseprosa, yuenus o ouocgepe B. U. Bepnanckoro),
OIIpeNIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HAayYHOTO IO3HAHUS B OMOJOrMH: HAOJMIOAECHUE U ONHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHUE OHOJIOTMYECKOr0 3KCIIEPUMEHTa,
BBIIBIDKEHUE THIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBbIMH BEJIHMYHMHAMH, OOBSCHEHHUE
MOJYYEHHBIX PEe3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAaHHMH TIOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIJCIATh CYLIECTBEHHbIE NPU3HAKKM CTPOCHUS OHOIOTHYECKHX OOBEKTOB: BHUJOB,
MOIYJISIUK, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M JKOCHCTEM, OCOOCHHOCTH
NpPOLIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH,  E€CTECTBEHHOTO0  OTOOpa,  BHA00Opa30OBaHUS,
NPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS JKOJIOTMYECKHX (PAaKTOpPOB Ha OpraHM3MBbI, IepeHoca
BEIIECTB W IIOTOKA DHEPTrUM B HDKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHWH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMUYECKUX ITUKIOB B OHOChepe;

YMEHUE TIPUMEHSTh TIOTYYCHHbIC 3HAHHS JUT OOBSICHEHUS] OMOJIOTHUYECKHX MPOIIECCOB U SIBJICHUH,
JUTSL TIPUHATHUS] TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKU3HU C IEJbI0 oOecrieyeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS H 3JIOPOBbS OKPYXKAIONIUX JFOJEH, COONIOJEHUS HOPM TpPaMOTHOTO TIOBEJICHHS B
OKpY)KaloIIed TMPUPOTHOW cpeae, TIOHUMaHHe HEOOXOMWMOCTH  HCIOIB30BAaHUS  JTOCTIDKCHHN
COBpPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHAIBHOTO TIPUPOJIONIONE30BAHNS;

YMEHHUE pelarh dJIeMEHTapHble OMOJOrHYeCKHe 3a/1a4i, COCTABIIATh CXEMbI ITEPEHOCa BEUIECTB U
SHEPTHH B SKOCHCTEMaXx (IICTH ITUTAHUSA);

YMEHHE BBITIOJIHATE J1a0OpaTOpPHBIE U MPAaKTHYECKHE paboThl, COOMIONAaTh MpaBmiIa Ipu padoTe ¢
y4eOHBIM H JIa00paTOPHBIM 000PYIOBAHHEM;



YMEHHE KPHUTHYCCKH OICHHBATh W HHTEPIPETUPOBATh HHMOPMAIHIO  OHOTOTMYECKOTO
COJICPyKaHMS, BKIIIOUYAIOIIYIO MICEBIOHAYYHBIC 3HAHUS M3 PA3IUYHBIX HCTOUYHHKOB (CPEICTBA MAacCOBOM
HHPOPMAIIMK, HAyYHO-TIOMYJIAPHBIC MaTepHaibl), paccMaTpUBATh TJIOOATBHBIC  JKOJIOTHUYECKHUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MMO3HIIUIO;

YMCHHE CO3]/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIC U YCTHBIC COOOIIEHUS, 0000IIast ONOIOTHYECKYIO
HHPOPMAITUIO U3 HECKOIBKMX HCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHBIE
Ne HanmeHoBanue pa3aeioB U TeM (uudpossbie)
n/n nporpaMmbl Bcero Kontpoarupie  Hpakruteckue odpa3oBaTeJbHbIE
padoTsI padoTbI
pecypchl
Buonorus kak Hayka 2 0.5 bubmoreia LIOK
https://m.edsoo.ru/7f41¢292
JKuBbIE CHCTEMBI B UX OpraHU3aIHs 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
XHUMUYECKHI COCTaB U CTPOEHUE KIETKH 8 1 bubmorera LIOK
https://m.edso0.ru/7f41¢c292
KuzHenesaTenbHOCTh KIIETKU 6 bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
PaszMHoOXeHME U MHANBUAYATHLHOE PA3BUTHE 5 1 bubnuotexa [IOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
HacnencrseHHOCTE M N3MEHUYUBOCTD 8 15 bubmmoreka [IOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
Cenekuus opranu3mMoB. OCHOBBI 3 Bubnmnoreka IJOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
Pe3epBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 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 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aeioB U TeM uudpoBbIe
Ne n/m P Kontposbubie  IlpakTHyeckue (mcpp )
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
bubmmoreka [IOK
1 IBOMOLHOHHAs bronorHA o ! https://m.edsoo.ru/7f41cc74
9 BosaukHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmmoreka [HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnmoreka IJOK
3 O 5 1
PratisMEl H OKpysiaiofiiad cpena https://m.edsoo.ru/7f41cc74
butnuorexa LIOK
4
Coo011ecTBa 1 HKOJIOTMYECKHE CHCTEMBI 9 https://m.edsoo.ru/TfAlcc74
5 PesenBHOE Bhe 9 butmmoreka [IOK
BH BpEMA
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 0 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




MNOYPOUYHOE INVTAHUPOBAHMUE

10 KJIACC
N KoauyecTBO yacos Jara DJIeKTPOHHBIE
nugposbie
n/ Tema ypoxa Bcer | KoHTpoubH IIpakTuuec H3yYI€eH 6
L 0 ble padoThI KHe padoThl us 0DPAIOBATEALHRIE
pecypcsbl
bubmmoreka [JOK
EHONOTS. B https://m.edso0.ru/863e
1 6122
CHCTENE HayR https://m.edsoo.ru/863e
632a
MeTtobl
TO3HAHUA KUBOU
TIPUPOIBL.
IIpakTnueckas
pabora Ne 1 bubmmoreka [HOK
«Hcmonp3oBanu 1 0.5 https://m.edso0.ru/863e
€ pa3IUuYHbIX 6122
METOJIOB TIPU
A3YYECHUU
OMOJIOTHYECKUX
00BEKTOBY»
f;l:icl)\zzqemne butmmoreka [IOK
’ 1 https://m.edso0.ru/863e
MTPOIIECCHI U X 6564
HU3YUCHHUEC
XuMu4ecKkui
COCTaB KJICTKH. butmmoreka [IOK
Bomau 1 https://m.edsoo.ru/863e
MUHEpalbHbIE 674e
COJIH
benku. CoctaB u butmmoreka [IOK
CTpPOCHHUE 1 https://m.edso0.ru/863e
OeIKoB 6b72
DepMEHTBI —
OHOJIOTHYCCKHE
KaTaJIn3aTOPHL.
JlaGopatopHnas
pabora Ne 1 bubmuoreka [IOK
«U3ydenue 1 0.5 https://m.edso0.ru/863e
KaTaJINTUYICCKOM 6b72
AKTUBHOCTHU
(depmeHTOB (Ha
npuMepe
aMuUIIa3bl WIn



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

KaTasasbl)»

VIeBObL. bubmmnoreka [IOK
7 i https://m.edsoo.ru/863e
6870
Hyxnenmonsie bubmmoreka [JOK
8 https://m.edsoo.ru/863e
KucaoTel. ATD
6d5c
Hctopus u
METOb! bubmmoreka [JOK
9 usyHetA https://m.edsoo.ru/863e
KJICTKH.
Knetounas Be88
Teopus
Knetka kak
10 LIETOCTHAS
JKHBas CHCTEMa
Crpoenue
JYKapUOTHYECKO
M KJICTKH.
Jlabopatopnas
pabora Ne 2
«M3yueHne
CTPOCHHS bubmmoreka [HOK
KIIETOK https://m.edso0.ru/863e
11 pacTeHwuii, 0.5 6ff0
JKUBOTHBIX, https://m.edsoo.ru/863e
rpuboB H 716¢
OakTepui moj
MHUKPOCKOIIOM
Ha TOTOBBIX
MUKpOTIpenapat
ax U ux
OIIMCAHHE)
bubmunorexa [IOK
12 Obwmen semects https://m.edsoo.ru/863e
WA MEeTa0O0IU3M
766¢
DOTOCHHTES. bubmmoreka [JOK
13 https://m.edsoo.ru/863e
XemocHuHTEe3
7c98
DHepreTUYecKuit bubmmorexa LIOK
14 https://m.edsoo.ru/863e
oOMeH
Zaae
JKuzHeHHBIM butmmoreka [IOK
15 KT KJIETKH. 0.5 https://m.edsoo.ru/863e

Henenue

7dc4



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/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
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

KJIeTKU. MUTO3.
JlaGopatopHnas
paborta Ne 3
«Habnronenue
MHTO3a B
KIJIETKaX
KOHYHKA
KOpeIIKa JTyKa
Ha TOTOBBIX

MHUKpOIpenapat
ax»
g:ﬁ;:?:;um bubmoreka [{OK
16 MATPHHHOTO https://m.edso0.ru/863e
796e
CUHTE3a
Tpancasms — Bu6mmoreka [IOK
17 OuocuHTE3 https://m.edso0.ru/863e
Oeika 796e
Hexnerounsie bubnmoreka IJOK
18 (bOpMBI KU3HH https://m.edso0.ru/863e
— BUPYCHI 7540
Bbubnmoreka IJOK
Dopmbl https://m.edso0.ru/863e
19 Pa3sMHOKEHUS 81b6
OpraHu3MOB https://m.edso0.ru/863e
831e
bubmmoreka [IOK
20 Meiio3 https://m.edso0.ru/863e
7fda
Ob6paszoBanue u
pa3BuTHE
ITOJIOBBIX
KJIETOK.
O1m1010TBOpEHN
e. JlaboparopHas Bu6immoreka [IOK
21 pabora Ne 4 0.5 https://m.edso0.ru/863e
«3yuenue 81b6
CTPOCHHS
ITIOJIOBBIX KJICTOK
Ha TOTOBBIX
MHUKpOIpenapat
ax»
WNHnuBuIyansHO bubmmoreka [JOK
22 € pa3BHUTHE https://m.edso0.ru/863¢
OpraHU3MOB 8436



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
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

23

I'eneTuka —
HayKa o
HACIIeICTBEHHOC
TH U
H3MEHUYHUBOCTH

butmmoreka [IOK
https://m.edsoo.ru/863e
8612

24

3aKOHOMEPHOCT
Y HACJIEJIOBaAHMSI
MTPU3HAKOB.
MomnorubpumHoe
CKpEIlMBaHUE

bubmmoreka [JOK
https://m.edsoo.ru/863e
8878

25

26

Jdurnbpuanoe
CKpelInBaHue.
3aKkoH
HE3aBUCHMOTO
HacJeJOBaHUS
MIPU3HAKOB

CuenieHHoe
Hacje0BaHKE
MPU3HAKOB.
JlabopatopHnas
pabora Ne 5
«3yueHue
pe3yJIbTaTOB
MOHOTHOPHIHOT
o
TUTAOPUTHOTO
CKpPEIIMBaHUS Y
Jpo30¢UIIbI HA
TOTOBBIX
MHUKpOIpenapat
ax»

0.5

bubmuoreka [IOK
https://m.edsoo.ru/863e
89a4

bubmuorexa LIOK
https://m.edsoo.ru/863e
8c60

27

28

I'eneTuka momna.
HacnenoBanue
MIPU3HAKOB,
CIICIJICHHBIX C
IOJIOM

M3MeHYNBOCTb.
Henacnencteenn
as
HM3MEHYHNBOCTb.
JlaGopatopHnas
pabota Ne 6.
N3yuenue
MOU(DHUKAIMOHH
on
HM3MCHYHMBOCTH,

0.5

butmmoreka [IOK
https://m.edso0.ru/863e
8c60

butmmoreka [IOK
https://m.edsoo.ru/863e
8efe



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

IIOCTPOEHHE
BapHallMOHHOTO
psina u
BapHallMOHHON
KPUBOI»

29

30

31

HacnencrBennas
W3MEHYHBOCTb.
JlaGoparopnas
paborta Ne 7.
«Ananuz
MyTanuil y
Ipo30dHITEl HA
TOTOBBIX
MUKpOTIpenapat
ax»

I'enetnka
yeloBeKa

PesepBHblii
YPOK.
O06001eHuE TI0
TEME
«HacnencreeHHo
CTh U
H3MEHYUBOCTH
OpraHU3MOB)

0.5

butmuoreka [IOK
https://m.edsoo.ru/863e
8efe

bubmunorexa LIOK
https://m.edsoo.ru/863e
8d78

32

Cenexmus Kax
HayKa u Mporecc

butmmoreka [IOK
https://m.edsoo.ru/863e
9214

33

34

MeTonbI 1
JIOCTHOKEHHS
CEJIEKLINHU
pacteHuii u
JKMBOTHBIX

Buorexnonorus

KaK 0Tpacb
MPOU3BO/ICTBA

butmmoreka [IOK
https://m.edso0.ru/863e
9214

butmmoreka [IOK
https://m.edsoo.ru/863e
9336

OBILIEE
KOJIMYECTBO
YACOB IIO
[NPOI'PAMME

34



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

11 KJIACC

Ne KonunuyectBo yacoB Jlata DJIeKTPOHHBIE
uudpoBbie
n/ Tema ypoka Bcer | Kontpoasn  Ilpaktnuec H3yY€eH
o0pa3oBaTeJibHbIE
1 o ble padoThI KHe padoThl us
pecypcsl
DBoIONUS U bubmuoreka LIOK
1 METOBI e€ 1 https://m.eds00.ru/863e
H3yUYCHHS a20e
nu
;1(21;5; bu6nmoreka IJOK
2 E S 1 https://m.eds00.ru/863e
bea 9570
00 PBOJIOIUU
MIUKDOSBOIOLI bubmuoteka LIOK
3 P 1 1 https://m.edso00.ru/863e
A
9cle
[onynsauusa kax
3JIEMEHTapHast
eMHALA BUAA U
?IB;%HOIO:H: . bu6imotreka [JOK
TOpPHAasA
4 paTop 1 0.5 https://m.eds00.ru/863e
pabora Ne 1
99c6
«CpaBHeHHe
BHJIOB I10
Mopdomornyeck
OMY KPUTEPHIO»
A busmrorexa LIOK
5 daxro H)p 1 https://m.eds00.ru/863e
P 9da4
ABOITIOIIAN
EcTecTBeHHbBIN bubmoreka IIOK
6 oTOOp H ero 1 https://m.eds00.ru/863e
opmpt 9ed0
PesynbTaTel
ABOITIOLINU:
MIPUCTIOCOOJIEHHO
CTbh OpraHnu3MoOB
u
BUJI000pa30BaHH Bubmoreka [JOK
7 e. JlaboparopHas 1 05 https://m.edso00.ru/863e
pabota Ne 2 9fde
«Omncanmne
MPUCIOCOOIEHHO
CTH OpraHusma nu
eé
OTHOCHUTEIHHOTO



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

XapaxkTepa»

Hanpasnenus u

bubmuoreka IIOK

8 MyTH https://m.eds00.ru/863e
MaKpO3BOJTIOLIHH 9cle
9 HeobpatumocTs
3BOJTIOLIUU
Hcropus xu3Hu
10 Ha 3emiie 1/1
METOJIbI &
W3YYCHUS
I'unotessl bubmuoreka LIOK
11 MIPOMCX O IEHHSI https://m.edso0.ru/863e
JKU3HU Ha 3emiie abab
E:?’;:;z: :;3}1“ Bu6nmoreka IJOK
12 Spam i https://m.eds00.ru/863e
abbe
nepuoaaM
OCHOBHBIC
ATarbl BOTIOIIH
pPacTUTETHHOTO U
JKUBOTHOI'O
MUpa.
[IpaxTHueckas Bubmuorexa [JOK
13 pabora Ne 1 0.5 https://m.edso00.ru/863e
«U3ydenue a8bc
HNCKOIIa€MBbIX
OCTaTKOB
pacteHuii u
JKUBOTHBIX B
KOJUTSKITASX)
CospemenHas bubmoreka IIOK
14 cuerena https://m.eds00.ru/863e
OpPraHUYECKOTO ad8e
Mupa
OBoaOIUI Bu6mmoreka IJOK
15 JeIoBeKa https://m.edso00.ru/863e
(aHTpOTOTEHE3) ac2c
JBrKyiiye cuibl Bu6mmoreka IJOK
16 (dpaxropsr) https://m.edso00.ru/863e
AHTpPOIIOTeHEe3a ad44
OcHOBHBIC
17 CTaiuu
3BOJIIOLIUN
YeIIOBeKa
18 UYenosedeckue Bubnmoreka [IOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

pacel 1
MPUPOAHBIE
ajanTanuu
YeJoBeKa

https://m.edso0.ru/863e
aea?2

19

PesepBHbIN ypoOK.
O06001enue mo
TeMe
«Bo3HUKHOBEHU
€ ¥ pa3BUTHE
YKU3HU Ha
3emie»

20

21

22

23

DKOJIIOTHSI KaK
HayKa

Cpenpl oouTaHus
U DKOJIOTUYECKHe
(hakTopsI

Abuotnyeckue
(dakTopsl.
JlabopatopHnas
pabora Ne 3.
«Mopdonorugec
KHe
0c00EHHOCTH
pacteHuii u3
Pa3HBIX MECT
OoOUTaHUS.
Jlaboparopras
pabota Ne 4.
«BnusnHue ceeta
Ha pOCT U
pasBuTHE
YEpPEHKOB
KoJIeyca»

buornueckue
(akTopbI

05

Bu6nuoreka IJOK
https://m.edsoo.ru/863e
afec

bubmuoreka IIOK
https://m.edsoo.ru/863e
b10e

bubmoreka IIOK
https://m.edsoo.ru/863e
b348

24

DKOJIOTUYECKUE
XapaKTEePUCTUKHU
TIOTYJISTINH.
[IpaxTnueckas
pabora Ne 2
«ITomcuér
IJIOTHOCTHU
HONYJISILUI
pa3HBIX BUIOB
pacTeHuii»

05



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

25

26

CooOmecTBa
OpPraHU3MOB —
O1OIEHO3
DKOJIOrHYecKue
CHUCTEMBI
(?KOCHCTEMBI)

Bbubmuoreka IIOK
https://m.edsoo.ru/863e
b46a

bu6nmoreka IJOK
https://m.edsoo.ru/863e
b46a

27

OCHOBHBIE
[TOKa3aTeNH
9KOCHCTEMEI.
DKOJIOTrHYecKue
MAPAMHU/IBL.
CBolicTBa
9KOCHCTEM.
Cyxkueccus

bubmunoreka LIOK
https://m.edsoo.ru/863e
b5fa

28

29

30

IIpuponnsie
9KOCUCTEMBI
AHTpPOTIOTeHHBIE
9KOCHUCTEMBI
buocdepa —
rinobanbHas
JKOCHCTEMA
3emin

Bu6nuoreka IJOK
https://m.edsoo.ru/863e
bb5e

31

32

3aKOHOMEPHOCTH
CYIIIECTBOBaHUS
orochepst
YenoBeuecTBo B
ouochepe 3emiu

bubmuoreka LIOK
https://m.edsoo.ru/863e
bd16

33

34

CocymiecTBOBaH
ve TIpUpOIBl U
4eJ0BeYeCcTBa
PesepBHBIi ypoK.
O060011eHue
TEMBI
«Coob1ecTBa U
9KOJIOTHYECKHE
CHCTEMBD)

OBILIEE
KOJIMYECTBO
YACOB IIO
[NPOI'PAMME

34

25

bubmuoreka IIOK
https://m.edsoo.ru/863e
bale



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET






