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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpamMmbl MO OHOJIOTHH TEOPETUUYECKYI0 OCHOBY IS
OTpeeNIeHus] TOAX0A0B K (OPMUPOBAHUIO COIEpkKAHUS Y4eOHOro IpeaMera
«buomorus»  cocraBwin:  KoHuentyaineHble nojoxenus PIrOC COO o
B3aMMOOOYCJTIOBIICHHOCTH  LI€JIeH, COJEpKaHus, pe3yJAbTaroB OOy4eHHs W
TpeOOBaHMI K YPOBHIO MOJITOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOITUX IENsIX U
MPUHIIMIAX, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmrero oopazoanus B Poccuiickoit demeparuu, a Takke MOTOKEHUS O crienuduke
Ouosnoruu, €€ 3HAYEHWU B TIO3HAHUU SKUBOM MPUPOABI M OOECleyeHUn
CYIIIECTBOBAHUS dYelloBeueckoro oodmiectBa. CoOracHO Ha3BaHHBIM IOJIOKEHHSIM,
OTIpEICIICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosnioruu Aa€T npeAcTaBiIeHUE O LEeNsAx, 00 o0iel cTpareruu
oOy4eHHs, BOCOIUTAHUS U PA3BUTHS 00yHarOIIUXCs CPEICTBAMH y4eOHOTO MTpeAMETa
«buonorus», onpenenser o0s3aTeNbHOE MPEAMETHOE COJIEPIKaHUE, ET0 CTPYKTYDPY,
pacmpesnenieHue 1Mo pasfaeiaM W TeMaM, PEKOMEHIYeMYIO MOCIIEI0BATEIbHOCTh
W3Yy4YEeHHs Y4EeOHOro Marepuaia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3eH, JIOTUKM OOpa30BaTEIbHOTO TMPOIECCa, BO3PACTHBIX OCOOCHHOCTEM
oOy4arouuxcs.

B nporpamme 1o OMoorun Tak:ke YUYUTHIBAIOTCS TPEOOBAHUS K INTAHUPYEMbBIM
JUYHOCTHBIM, METaNpeIMETHBIM U TIPEIMETHBIM pe3yidbTaraM OOyYeHHS B
dhopMUPOBaHNY OCHOBHBIX BUJIOB yUeOHO-TTO3HABATEILHOM JEATEIIBHOCTH/yIeOHBIX
JEeNCTBUN 00YUaIOIUXCSI IO OCBOSHUIO COIEpKaHUsl OMOIOTHYeCKOr0 00pa30BaHusI.

B mporpamme no 6uonoruu (10—11 kimaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HW3Y4YEHUU OWONOruu, Omarojgapsi yeMy B HeE
MPOCMATPUBAETCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHuemM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAlUN JTUYHOCTH, SKOJIOTHUECKOTO MBINIJICHHUS, TPEICTABICHUN O 37J0POBOM
oOpasze XHU3HU M OCEPEKHBIM OTHOIICHUEM K OKpYXKAIOIIeH MPUPOIHON cpere.
[ToaTOMy Hapsimy ¢ M3ydeHHEeM OOIIEeOMOTOTUUECKUX TEOPUM, a TaKKe 3HAHHUH O
CTPOCHHH KUBBIX CUCTEM PAa3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTCKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe MO OHMOJIOTHU YNEIeHO BHUMAHUE HCIOIh30BAHUIO
MOJTYYCHHBIX 3HAHUH B IMTOBCEIHEBHOW XKM3HU JJI PEIICHUS MTPUKIIAIHBIX 3ajad, B
TOM  4YHuCie: TNpPOPUIAKTUKA  HACJICACTBEHHBIX  3a00JEBAaHUN  YENOBEKA,
MEIMKOTEHETHYECKOTO  KOHCYJIBTHPOBAHHUS,  OOOCHOBaHHSI  SKOJOTHYECKHU
11e71€CO00Pa3HOTO TIOBEICHUS B OKPYKAIOIIEH TPUPOIHOMN Cpelie, aHaIu3a BISHHUS
XO3SIMCTBEHHOM  JESATENBHOCTH 4YEJOBEKAa HA COCTOSHUE MPUPOJHBIX U
MCKYCCTBEHHBIX PKOCUCTEM. YCUJICHHE BHUMAHUS K MPUKIATHON HAMPABICHHOCTH



ydueOHoro mpenMera «buonorus» MpoOaUKTOBAaHO HEOOXOTUMOCTBHIO OOECIICUCHUS
YCJIOBUM JIJIsl PEIICHMs] OJJHOM M3 aKTyalbHBIX 3aJ/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHusA, KOTOpass mpeamnojaraer (QopMmupoBaHHe Yy  OOyYarOIIUXCs
CIOCOOHOCTH aJanTUPOBATHCA K M3MEHEHHUSM JAMHAMUYHO Pa3BHBAIOILIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpeqHero o01iero 00pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obGecrnieunBaeT (GopMUPOBAHHE y OOYYAIOIIUXCSI MPEICTABICHUN O HAYYHOU
KapTUHE MHUpa, pacmmpser W o0000maeT 3HAHUS O KUBOM mpupoae, e¢
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OPraHU3alMU M 3BOJIOLUHU, CO3HAET
yCIOBUSl  JUIsl:  TIO3HAHWUS  3aKOHOB  JKMBOM  MpUPOAbI,  (GOPMUPOBAHUS
(GYHKIIMOHAIBHOM IPaMOTHOCTH, HABBIKOB 3/I0POBOT0O M O€30MMacHOT0 00pasa *Ku3HH,
HKOJIOTMYECKOTO MBIIIIEHHs, LEHHOCTHOIO OTHOUIEHHMsI K >KMBOM MpHUpone U
YEIIOBEKY.

Bonbioe 3naueHne OMOIOTHS UMEET TaKXKe ISl PEIICHUs BOCTIUTATENIbHBIX U
pa3BUBAIOIIMX  33Ja4  cpeiHero  obmero  oOpa3oBaHMs,  COLMAIU3ALUU
oOyyaromuxcs. M3yuenue Ouonorun oOecrneynBaeT yciloBus g (POPMUPOBAHHS
WHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX H  HH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYIBTYPBI, CIIOCOOCTBYET HHTETpali OWOJOTUYECKUX 3HAHUHU C
IPEICTaBICHUSMHU U3 APYTUX yUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpadpuu. Ha3BaHHble MONOXKEHUS O TpeAHA3HAUYECHUH Y4YEOHOro mpeaMeTa
«buonorus» cocTaBWIM OCHOBY Ul ONpPEIENICHUs IMOAXOAOB K OTOOpY U
CTPYKTYPHUPOBAaHHIO €TI0 CONEp)KaHWs, MPEICTAaBICHHOTO B TMpoTrpamMMme IIo
ouosoruu.

Otb6op comepkanus ydeOHOTo mpeamera «buosnorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TO3UIMHA KyJIbTypOCOOOpPa3HOTO TMOAXOAa, B COOTBETCTBUU C
KOTOpPBIM 0Oyyaroluecss JOJKHBI OCBOMTHh 3HAHMSI U YMEHHUS, 3HAUUMBbIEe IS
dopmupoBaHusi OOIIEH KyJIbTypbl, ONpPEIENSIONINE aJeKBAaTHOE IOBEACHUE
YelloBeKa B OKpPY)KAIOIIeH MPUPOTHON cpene, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
XKU3HU U TpakTHUeckoil aesrenbHOocTH. Ocob0e MeCcTo B ATOM CUCTEME 3HAHUUN
3aHUMAIOT JIEMEHTHI COACPKaHMsI, KOTOPhIE CITy)KaT OCHOBOH MJisi (POPMUPOBAHUS
MPEACTABIEHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHUHE MHpa U
[IEHHOCTHBIX ~ OPHEHTAllMAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyYMaHH3AIHH
OuoNornuecKoro 0opazoBaHMsl.

CTpykTypupOoBaHUE COJIEp)KaHUs Y4YEeOHOro Marepuaja B Hporpamme 1o
OMOJIOTHH OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYCHHs] 3HAHUKA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX >KUBOM MPUPOJBI, 0 €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJIETICHBI CJIEYIOIINE COoep)KaTenbHble TMHUU: «bruonorus xak Hayka. MeTombl



HAy4YHOTO MO3HaHus», «KieTka kak Ouomormueckas cucrema», «Opranusm Kak
Ouonornyeckas cucrema», «CucremMa MU MHOrooopazue OpPraHMYECKOTrO MHUPay,
«OBOIIIOIUS )KUBOU MPUPOABD?, « IKOCHUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTHY.

[enr uzyuenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBNaJicHne  OOYyYaloImIMMHCS  3HAHUSAMH O  CTPYKTypHO-(QYHKIMOHAIbHOMN
OpraHu3allid >KUBBIX CHCTEM pPa3HOr0 paHra U NPUOOPETeHHE YMEHH
MCITOJIb30BATh 3TH 3HAHUS IJI1 TPAMOTHBIX IECTBUI B OTHOILIEHUH OOBEKTOB KUBOI
IPUPOJIBI U PEIIEHUS PA3TUUYHbIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHnue nenu u3ydeHusi yuyeOHoro mpenmera «buonorus» Ha 6a3zoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIIEAYIOINX 3a/au:

OCBOEHHE OOYYaIOMIMMHCS CHUCTEMbl 3HAHMM O OHOJIOTMYECKUX TEOpUSX,
YUYECHMSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MPAaBWIAX, CIYXKaIIMX OCHOBON
uist OpPMUPOBAHUS MPENCTABICHUNA O €CTECTBEHHO-HAYYHOM KapTUHE MUpa, O
METOAAaX HAay4YHOI'O MO3HaHMs, CTPOCHUH, MHOTOOOPAa3uH U OCOOEHHOCTAX KHUBBIX
CHUCTEM PA3HOTO YPOBHS OPraHU3ALMM, BBIJAIOIINUXCS OTKPBITHUSAX U COBPEMEHHBIX
UCCJIEeIOBaHUAX B Oumosiornu; (OopMHpOBaHUE Yy OOyYarolIMXCs MO3HABATEIbHBIX,
MHTEJJIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH B MpOIIECCE aHallW3a JaHHBIX O
NyTSIX pa3BUTHUS B OMOJOTMH HAy4YHBIX B3IAJIOB, MJIEW W MOAXOJOB K M3YyYEHHIO
KUBBIX CHCTEM pa3HOIO YpPOBHS OpraHM3allMM; CTAHOBJICHHE Yy OOYyYaroluXcs
o0111el KyJabTyphl, GYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OLICHMBATH SIBJICHUSI OKPY>KAOLIETO MUPA KUBOM IPHUPOJIbI HA OCHOBAHUH 3HAHUH U
OMbITA, MOJYYEHHBIX MPHU U3y4yeHUU Ouosioruu; (opMHpOBaHUE y OOYyYaOIIUXCS
YMEHUN WJUTIOCTPUPOBATh 3HAYEHUE OWOJIOTMUECKUX 3HAHWM B TMPAKTHUUYECKON
JeSATEIbHOCTH YENOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIMHCKHX TEXHOJOTHUH U
arpoOMOTEXHOJIOTH; BOCHUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTU IO3HAHUS
YEJIOBEKOM HUBOM MTPUPONBI, HEOOXOIMMOCTH OEpeKHOr0 OTHOILIEHUS K HEH,
COOJIIOICHUSI STUYECKUX HOPM IPH MPOBEIECHUU OMOJIOTMYECKUX HCCIIeOBaHUM;
OCO3HaHHE HEHHOCTU OMOJIOTMYECKUX 3HaHUH /15 TIOBBIIIEHUS YPOBHS
HKOJIOTUYECKON  KyJAbTYpbl, Uil (OPMUPOBAHHUS HAYYHOTO MHMPOBO33PEHHS;
MpUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHHUA B TOBCEIHEBHOW >KU3HU JUIS
OLICHKH TOCJIEACTBUI CBOEH EATEILHOCTH M0 OTHOLIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COONIOEHUE Mep NPO(UIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero o6miero oOpa3zoBanus «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCA O0S3aTeIbHBIM YYE€OHBIM NPEIMETOM, BXOISAIIMM B
COCTaB MpeaMeTHOM 0bmacTu «EcTecTBeHHO-HayUHbIE TPEIMETHD».



Jlnst u3ydenus: Ouosoruu Ha 6a30BOM ypOBHE CPEIHETO 001Iero 00pa3oBaHus
orBoguTCcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kitacce — 34 yaca
(1 yac B HenemtO).



COAEPXKXAHUE OBYYEHUA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUYESCKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, ¢uiaocodueil, STUKOM, ICTETUKOW U MPaBOM.
Ponp 6uonoruu B popMupoBaHUN COBPEMEHHON HAyYHON KapTUHBI Mupa. Crucrema
OMOJOTUYECKHUX HayK.

MeTo/bl MO3HAHMS KUBOU MPUPOABI (HAOIIOIEHHE, SKCIIEPUMEHT, OITUCAHUE,
U3MEpeHue, Kiaccudukaius, MOACIUPOBAHUE, CTaTHUCTUYeCKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanuu:

[Toptpetsl: Y. JlapBun, I'. Menaens, H. K. Koabuos, k. Yorcon u @. Kpuk.

Tabmuiel U cxembl: «MeTo/bl TO3HAHUS KUBOW MPUPOJIBD.

JlaGoparopHbie ¥ IPaKTHYeCKUE PA0OThI:

[Ipaktuyeckass padora Ne 1. «lMcmonb3oBaHHE pa3IUYHBIX METOIOB IpHU
U3yYEHUU OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEeMbI U KX OPraHU3alUA.

JKusble cuctembl (OMOCHCTEMBI) KakK MpeaMeT uzydeHust ouonorun. Otimyuune
KUBBIX CUCTEM OT HEOPTaHHMUECKOUW MPUPOJIBI.

CBoiicTBa OMOCHCTEM M X pasHOOOpa3ue. YPOBHHU OpraHU3aluu OMOCUCTEM:

MOJICKYJISIPHBINA, KJIETOYHBIN, TKAHEBBIN, OPTAHU3MEHHBIN, TTOMYJISIIIMOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTreOIeHOTUYECKHIT ), OMOChEPHBIA.

JlemoHcTpanuu:

Tabmuiel U cxembl: « OCHOBHBIE MPU3HAKK KU3HW», « YPOBHU OpTraHU3AIUU
YKUBOU TPUPOJIBI».

Oo6opynoBanue: mojaeiab Mosiekyisl JJHK.

Tema 3. XuMH4YeCKHUH COCTAB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTaB KJIETKH. XHWMHWYECKHUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHKpO3JIEMEHTHI. Boga u MuHEpanbHbIE BEUIECTBA.

OyHKIMA BOABI W MHUHEpPAIBHBIX BemliecTB B kieTke. [lognepxkanue
OCMOTHYECKOI0 Oajianca.

benku. CoctaB u crpoeHue OenKoB. AMHHOKHCIOTBI — MOHOMEPBI OEJKOB.
He3ameHuMble 1 3aMEHUMbIE AMUHOKHCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. YPOBHH
CTPYKTYpbl O€JIKOBOM MOJEKynbl (IepBUYHAs, BTOpPUYHAs, TpPETUYHAs W
YeTBEpTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonmornueckue
(byHKIMHU OEJIKOB.



depmeHThl — Oumomormueckue Karanm3atopel. CrpoeHume depmeHTa:
aKTUBHBIM 1EHTp, cyoOcTtpatHas crnenuduynocts. Kodepmentsl. Buramuub.
Otnuyust GepMEHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

YrneBonbl: MOHOCaxapuabl (Ir0K03a, prud03a U 1e30KCHpru003a), Tucaxapuibl
(caxaposa, nakTo3a) M ToJHMcaxapuibl (Kpaxmall, [JIHUKOTE€H, LEeJUII0I03a).
buonoruyeckue QpyHKIMH yII€BOIOB.

Jlunuapt: TPUTITHLICPU/IBI, dbochonunumsl, CTEPOUIBI.
I'uapodunsHoruapodoOHbie cBoicTBa. buonornueckue GyHKUUUA JUMUAOB.
CpaBHEHHE yII€BOJOB, OCITKOB M JIUTTUOB KaK HCTOYHUKOB YHEPTHUHU.

Hyxknennoseie xuciorel: JHK wu PHK. Hykmeormaer — moHOMEpSI
HyKJIeuHOBBIX KUCHOT. Ctpoenue u pynkuuu JIHK. Ctpoenne u pynkuuu PHK.
Buasl PHK. AT®: crpoenue u pyHKIIUHU.

[{utonorusa — Hayka o kjeTke. KierouHnass Teopust — mpuMep B3anuMOJCUCTBUS
unen u (pakToB B HAYYHOM MO3HAHUU. METOIbI U3yUEHUs KICTKHU.

Krerka kak nenoctnas xuBas cucrema. OOuue npu3Haky KIEeTOK:
3aMKHyTasi Hapy»kHass MmemOpana, mosiekynbl JIHK kak renermyeckuii ammapar,
cCUCTEMa CUHTe3a OerKa.

Tunbel KJIETOK: 3yKapuoTHUecKass M Ipokapuotuueckasd. OcoOeHHOCTH
CTPOCHHUSI TpOKapuoTHuueckor kieTku. Knerounas crtenHka Oakrepuit. CTpoeHue
AYKAPUOTHYECKOM KJIETKM. (OCHOBHBIC OTJIMYMS PACTUTEIBHOW, >XUBOTHOM U
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, ITIMKOKAJIHMKC, MX
¢bynkuuu. [1na3zmaruyeckas memOpana, e€ cBoiicTBa U GpyHkuuu. LluTonnazma u eé
opraHousibl. OmHomemOpanuble opranouabl kietku: OIIC, ammapar Tombmxw,
an30combl. [lomyaBTOHOMHBIE OPraHOWIbBl KIJIETKH: MUTOXOHJPHUH, IUIACTUIBL.
[TpoucxoxnaeHnre MUTOXOHApUNW u tuactun. Bunel mmactun. HememOpanubie
OpraHOMJIbl KJIETKH: PHUOOCOMBI, KIETOYHBIA UEHTP, LEHTPHUOIH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMIO0B KJIETKU. BKiItoueHusl.

Anpo — perynaropubiii 1ieHTp KiIeTKU. CTpoeHHe sjpa: sijepHas 000J0uKa,
Kapuoria3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BELIECTB B KIIETKE.

JlemoHcTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxiin, K. M. bap.

Jnarpammel: «Pacnipenenenne XuMUYECKUX JIEMEHTOB B HEKHUBOU PUPOIELY,
«Pacnpenenenyue XUMUYECKUX IEMEHTOB B )KUBOU IIPUPOLEY.

Tabmuipel u cxembl: «llepuoguueckas Tabmuna XUMHYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYIbl BONbIY, «brocuHTes Oenkay, « CTpoeHue MOJIEKYITbI OeKa,



«Crpoenne ¢pepmentayn, «Hykinennossle kuciotsl. JJHK», «Ctpoenue monexyisl
AT®», «CTpoeHHE PYKApUOTUYECKON KIETKN», «CTpOoeHHEe KUBOTHOM KIETKWY,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CTpoeHue sa1ipa KIETKN», « YIIIEBOAbD, «JIUmuabD).

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHUE [JIsl MPOBEACHUS
HAONIOZICHUH, W3MEPEHUN, SKCIEPUMEHTOB, MHKPOIpENaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGoparopHble M NIPaKTH4YECKUE PA0OTHI:

JlabGoparopHast pabora Ne 1. «M3ydeHme KaTaqTUTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMUJIa3bl WM KaTaiasbl).

JlaboparopHasi pabora Ne 2. «l3yueHue CTpOCHHS KJIETOK pPAaCTCHHUI,
KUBOTHBIX W OaKTEepWil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U HX
OMMUCAHUE.

Tema 4. /KuzHenessTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WK METa0oIu3M. ACCUMIIAIUA (TUIACTUUYECKU OOMEH) U
JTUCCUMUJISIIUS (QHEPTeTUUECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IpoIllecca
MeTabonu3ma. Ponb 3akOHOB COXpaHEHMS BEIIECTB U DHEPrUM B TOHUMAHUHU
MeTaboIm3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U TeTepoTpodHbIit. Pois dhepmeHTOB B
oOMEHE BEIECTB U MPEBPAICHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TemHoBas (a3pl ¢orocuHTe3a. Peakiuu
dbotocunTe3a. DPDHEeKTUBHOCTh (poTocHHTE3a. 3HaUCHUE (POTOCUHTE3A IS KU3HH
Ha 3emiie. BiausHue ycnoBuil cpeapl Ha (POTOCUHTE3 M CIIOCOOBI TOBBIIICHUSI €TO0
MPOIYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMEeH B KJETKe. PacliernsieHue BelIeCTB, BbIJCICHUE U
aKKyMYJMPOBAHUE YHEPTUHU B KIIETKE. DTaIbl YJHEPreTHIeCKOoro oomeHa. [mmkomms.
bpoxenue u ero Buabsl. KuciopogHoe OKHCICHHE, WM KJIETOUHOE JIbIXaHUE.
OxucnurensHoe GochopumpoBanue. IHHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakimum marpuunoro cuHTe3a. leHermueckas wuHpopmarus u JIHK.
Peanmuzanust renetudeckoil mHopManuu B KIETKe. [€HETHYECKUH KOI M €ro
cBoiicTBa. Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsius — Ouocuntes
oenka. Ortanbl TpaHcisiiuu. KoaupoBanue amuHOKHCIOT. Ponmb pubocom B
OouocuHTe3e Oernka.

Hexknerounsie ¢popmel ku3Hu — BUpyChl. MicTtopust otkpeitust Bupycos (. U.
WNBanoBckuit). OcCOOCHHOCTH CTPOEHUST M JKM3HEHHOIO 1MKJIA BHUPYCOB.



bakrepuodaru. bonesnm pacTeHmil, >XHUBOTHBIX U YEJIOBEKAa, BBI3HIBAEMEBIC
BUpycamu. Bupyc ummynoneduimra yenoseka (BUY) — Bo30ynurens CITM/a.
OOparHasi ~ TpaHCKpuIlLlUs, peBepraza ©u  uHTerpaza.  [Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHMUIA.

JlemoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /1. 1. MBanoBckuid, K. A. Tumupszes.

Tabmuipel w0 cxembl: «Tunbl nuTaHus», «MeTtabonuzm», «MUTOXOHAPUS,
«JHepreTudyeckuii oomen», «Xnopomiact», «Dorocunres», «Ctpoenue JTHK»,
«Ctpoenue u pyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHuecKuid Komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM Uk Bupyca CIIM/a,
oaxTepuodaray, «Permukanus JJHK».

OobopynoBanue: moxpenu-anmukanun «Ynsoenue JIHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MoAesb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii umki, wind >KU3HEHHBIH IMKA KieTku. WMHTepdaza u mutos.
[Ipoueccel, nporekaromue B uHTepdasze. Pernmukauus — peakuus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIA HAO0Op — KapHOTHIIL.
JunnouaHeli W TalIOWJHBIA ~ XpPOMOCOMHBIE  Ha0Opbl.  XPpOMAaTHBIL.
[{uTO/IOTMYECKUE OCHOBBI Pa3MHOXKEHHMS W HWHAMBUAYAJIbHOTO  Pa3BUTHS
OpPTaHU3MOB.

Henenune knerku — murto3. Craguu murosa. [Iponeccsl, npoucxoasume Ha
Pa3HBIX CTAIUSAX MUTO3a. BHOJIOTUYECKHN CMBICT MATO3A.

[Iporpammupyemast rudesnb KIETKH — allomTOo3.

@dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe U mojioBoe. Buibl 6ecronoro
Pa3MHOXKEHHUS: JICJICHUE HAJBOE, IMOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOKEHHE. VICKyCCTBEHHOE KIIOHWPOBAHHE
OPraHu3MOB, €r0 3HAYECHUE JIJI CEIEKIIUU.

[TonoBoe pa3mMHOXKEHUE, €r0 OTIIMYUS OT OECIOJIOTO.

Meiio3. Cragun meiiosa. IIporecchl, NpOUCXOASIIME HA CTagusiX Meio3a.
[ToBenenne xpomocom B wMenose. Kpoccunrosep. buonorndeckuii CMbICT H
3HaUYEeHUE MEeNo3a.

["ameTorenes — mpoiiecc 00pa30BaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [To10BBIE
JKEJIe3bl: CEMCHHUKH U SMYHUKH. OOpa30BaHNE U PA3BUTHE MOJOBBIX KJIETOK — TAMET
(cmepmaro3ou/i, SIMIEKJIeTKa) — CliepMaToreHes3 U oBoreHes. OCOOEHHOCTH CTPOCHHUS
SUIEKJIETOK U ciepMaTo30u10B. OmionoTBopenue. IlapreHorenes.

NunuBunyanbHOe  pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Drtanbl SMOPUOHAIBHOTO PA3BUTHSA Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, ractpyisinus, opraHoreHe3. IloctaMmOpuonanbHOe pa3Butue. TwHITb



MOCTAMOPHOHATLHOTO Pa3BUTHS: TPSAMOE, HEmpsMoe (JIMuuHO4YHOE). Brusawme
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHE3 IBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHH, CTaJNHN PA3BUTHSL.

JleMmoHCcTpaMu:

Tabmuubr u cxembl: «®DoOpMBI pPa3sMHOKEHHS OPTraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE Y 1BETKOBBIX pPAacCTEHU», «BereraTuBHOE pa3MHOKECHHE
pactenuity, «J/lenmenne wierku Oaktepuity, «CTpoeHHUE TOJOBBIX KIETOKY,
«Crpoenune xpoMocombl», «Kierounbiii muknm», «Pemmukamus JTHK», «Mwuto3y,
«Memnos», «lIpsmoe n HenpsaAmoe pa3zBuTHeE», «['amMeToreHe3 y MIEKONUTAOIINX U
yenoBeka», « OCHOBHBIE CTaJIU OHTOTEHE3a».

O6opynoBaHue:  MHKPOCKOIL, MuUKporpenaparbl «CriepMaTo30ubl
MJIEKOITUTAIOIIETO», « IHIIEeKIeTKa MIIEKOTUTaoero», « Kapuoknnes B KieTkax
KOpEIIIKA JIyKa», MAarHUTHAsI MOJIEIIb-allIUINKaus «JleIeHue KIeTKn», MoJIeb
JIHK, Mmonenb MeTadazHoil XpOMOCOMBI.

JlaGopaTropHble ¥ IPaKTH4YeCKUE PA0OThI:

Jlaboparopnast pabora Ne 3. «HabGmronenue MuTO3a B KJIETKaX KOHYHKA
KOPENUIKA JIyKa Ha TOTOBBIX MUKpOIIpEnaparax».

JlaGoparopnass pabora Ne 4. «/3ydyeHue cCTpoeHHs] TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HaciieAcTBEeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3anaun renetuku. Mictopus pazButus reHetuku. Poib muronorun
U HMOpPUOJIOTMM B CTAHOBJICHUHM TEHETUKH. BKIajg pocCHIiCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHUE TEHETUKU. MeTonbl TeHEeTUKU (TUOPUIO0IOTUYECKUN,
UUATOTC€HETUYECKUIM, MOJEKYJISIpHO-TeHeTUUeCcKnii). (OCHOBHBIE T'€HETUYECKHUE
noHATHsA. [ eHeTHYeCcKass CUMBOJIMKA, UCIIOJb3yeMasl B CXeMaxX CKpPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBIIEHHbIE [. MeHenem.
MonorubpugHoe CKpemmBaHue. 3aKOH eIUHO-00pa3us THOPHUIO0B IIEPBOTO
nokosieHus. [IpaBuno 1OMUHUPOBAHMS. 3aKOH PaCUICIUICHUSI TPU3HAKOB. [ nmores3a
YUCTOTHI raMeT. [1o1HOE M HenmoTHOe TOMUHUPOBAHHUE.

JuruOpuHoe cKpenuBaHnue. 3aKOH HE3aBUCUMOTO HACTIEI0BAHUS IPU3HAKOB.
[{uToreHeTHYECKHUE OCHOBBI JAUTHOPUIHOTO CKpEIIMBaHUs. AHaIU3UPYIOIIEe
CKpemuBanue. Vcronp30BaHne aHATU3UPYIOLIETO CKPENIMBAHUS JIsl ONIPEICIICHUS
reHOTHIa OCOOH.

CuernyieHHOE HacienoBaHue nmpu3HakoB. Pabora T. MopraHna 1o crenjieHHoMy
HACJIEIOBAaHUIO TeHOB. Hapylenue cuenieHus reHoB B Pe3yJbTaTe KpOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTHU. | eHETUYECKUE KapThl.



['eneruka nona. XpoMOCOMHOE OIpPEAEICHUE MOoja. AyTOCOMBI M IOJOBBIC
XpOMOCOMBI. [OoMoramMeTHele M TIeTeporaMeTHbie oOpraHu3Mbl. HacienoBanue
MPU3HAKOB, CUEIUICHHBIX C MOJIOM.

N3meHunBOCTh. BHabl HI3MEHYMBOCTH: HEHACIEACTBCHHAS U HACJICICTBECHHAS.
Pons  cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(DUKAITMOHHOW M3MEHUYNBOCTH. BapuarmoHHBIN psT M BapuaIllMOHHAS KPUBAs.
Hopma peakuuu npusHaka. KonnuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU M HX
HopMa peakuuu. CBoHcTBa MOTU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBeHHas, WM TE€HOTUMHYECKas, HU3MEHYMBOCTh. KomOMHaTHBHAs
W3MEHUYMBOCTh. Meilo3 © TOoJOBOM Tmpolecc — OCHOBAa KOMOWHAaTUBHOMN
M3MEHYMBOCTU. MyTarmoHHas n3MeHUMBOCTh. Kiaccudukanusi MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluii. MyTareHHbIe (PaKkTOpBHI.
3aKOH FOMOJIOTHYECKHUX PSAZIOB B HacleACcTBEeHHOW n3MeHunBocty H. M. BaBumnosa.

BuesnepHast HaCclI€ACTBEHHOCTh U M3MEHUYUBOCTD.

I'enetuka yenoBeka. Kapuorumn uyenoBeka. OCHOBHBIE METO/Abl TEHETHKU
YeJIOBEKa: TeHEATOTHUCCKHH, OIM3HEIIOBRIN, [TUTOTCHETHUCCKUM, OMOXUMHYCCKUI,
MOJICKYJISIPHO-T€HETUYE CKU . CoBpeMeHHOE OIPEIICIICHUE TE€HOTHUIIA!
MMOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-ananu3a. HacimencTBeHHbIe 3a001€BaHUs YSIOBEKA: TeHHBIC 00JI€3HU, 00JIe3HU
C  HACJEJACTBEHHOM  MPEAPaCMOOKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comarnueckue U TeHeparuBHbie MyTanuu. CTBOJOBbIE KIETKU. [IpUHITUIIBI
3I0POBOTO 00pa3a >KU3HU, TUATHOCTHKU, TPO(PUIAKTUKN U JICYCHUS TeHETHYECKUX
Oone3Held. MenuKO-reHeTUYeCKOe KOHCYIBTHUPOBAHUE. 3HAYEHHE MEIUIMHCKOM
TCHETUKH B IIPEAOTBPAILICHUH | JICUCHUH TEHETUYSCKUX 3a00JICBaHUM YeI0BeKa.

JdeMmoHcTpanuu:

[Toptpetsl: I. Mennens, T. Mopran, I. ne ®pus, C. C. UerBepukon, H. B.
Tumodees-Pecosckuii, H. . BaBuios.

Tabmuupl U cxembl: « MOHOTHOPHIHOE CKPEIIUBAHUE M €T0 IIUTOTCHETHYECKAsI
OCHOBa», «3aKOH pAaCHICIJICHUS U €T0 IIMTOr€HETUYECKasi OCHOBA», «3aKOH YMCTOTHI
rameT», «luruopugHoe ckpenmBanuey, «l{uTonorndeckue 0CHOBBI JUTHOPHIHOTO
CKpeluBanusDy, «Menosy, «B3auMoaencTBue ajieabHbIX TEHOBY, «l €eHeTUYeCcKne
KapThl PAcCTCHUM, )KMBOTHBIX M YeJoBeKay», «l eHeTHka 1monay, «3aKOHOMEPHOCTH
HACJICIOBaHUs, CIEIJICHHOTO C TOoJaoM», «KapuoTumbl 4enoBeka W >KUBOTHBIX),
«Bunpl m3MeHunBOCTHY, «MoauduKkarmoHHas HW3MEHYMBOCTHY, «HaciemoBanme
pesycdakropay, « eHeTuka rpymni KpoBu», « MyTallmoHHAsI H3MEHYHUBOCTHY.

ObopynoBanue: Moenu-anInKau « MOHOTHOPUTHOE CKpPEIIMBAHUEY,



«Hemonnoe nomuHupoBanue», «Jdurubpumnoe ckpeumBanue», «llepekpéct
XPOMOCOM», MUKPOCKOI U MUKpompemnapart «po3odunay (Hopma, MyTauu GopMbI
KPBUIbEB M OKPACKU Tella), repoapuid «I 0pox MmoceBHOM».

JlabopaTopHble M IpakTHYeCKUe padoThI:

Jlaboparopnas pabora Ne 5. «W3yyeHue pe3ynbTaroB MOHOTMOPHUIHOTO U
JUTUOPUTHOTO CKPEIIMBAHUA Y IPO30(UIIBI HAa TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnas pabora Ne 6. «3yuenne MoaudUKaIMOHHON W3MEHUYUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOTO PsA/Ia U BAPUALTMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AHanu3z MyTanui y apo30(puibl Ha TOTOBBIX
MHKpOIIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE U aHaIU3 POJIOCIOBHBIX
YEII0BEKAY.

Tema 7. Cenexkuusi opranusMoB. OCHOBBI OMOTEXHOJIOTMH.

Cenekups KaKk HayKa M MPOLECC. 3aAPOKICHUE CEJECKIUU U JTOMECTUKALIHSL.
VYyenue H. 1. BaBunoBa o neHTpax IpoOUCXOXKAECHUS U MHOTOOOPa3usl KylIbTypHBIX
pacteHnii. LIeHTphl MPONCXOKACHUS JOMAIIHUX )KUBOTHBIX. COPT, MOpOAa, IITaMM.

CoBpeMeHHbIE METOABI ceneKIni. MaccoBbIi U MHAUBUAYAIbHbIN OTOOPHI B
CEJICKLMM pacTeHuid M KUBOTHBIX. OIlEHKAa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — WHOpuauHr. Ywucras nuHus. CKpelnuBaHUE YHUCTHIX JIMHUMH.
['ereposuc, wim rubpuanas cuia. HepoacTBeHHOe ckpermBaHue — ayTOPHIMHL
Otnanénnas rubpuausanus u e€ ycnexu. FMIcKkyCcCTBEHHBIN MyTareHe3 U Moy4eHue
ITOJIMIUIONIOB. JIOCTMIKEHHUS CENIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHNU3MOB.

buorexHonorus Kak OTpacib IMPOU3BOACTBA. [€HHas WH)KEHEpUs. OTarbl
co3nanus pexomOuHaHTHOM JIHK u TpaHcrensneix opranuzmoB. Kierounas
nHxeHepus. Knerounsle KylbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiloHnpoBaHHE  BBICOKONIPOAYKTHBHBIX  CEIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Dkojyoruueckue u aTuueckue npoodiaemsl. MO — reneTnyecku MOAU(PUIIMPOBAHHBIE
OpTaHU3MBI.

JleMoHCTpanuu:

[Toprpersl: H. M. BaBunos, 1. B. Muuypus, I. /1. Kapnieuenko, M. @. NBaHoB.

Tabmuiplt 1 cxembl: kapra «LleHTpbl TPOUCXOXKIEHHWS M MHOTO0Opa3us
KYJBTYPHBIX pacTeHuil», «Ilopoapl JOMAIIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanéunas rudpuauzanus», «Padotsl akagemuka M. @. MBanosay,
«Ilonmumnongus», «OOBeKTHl OuoTexHONornum», «Kietounsle KyabTypbl H
KJIOHHUPOBaHUE», « KOHCTpyHpOBaHHE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSKHU TUIOI0OB U KOPHETIONOB IUKUX (DOPM U KYIBTYPHBIX
COPTOB pacTeHui, repoapuii «CeabCKOX03UCTBEHHBIE PACTEHUS.

JlaGoparopHble ¥ NPaKTH4YeCKHUE PA0OThI:



Okckypeuss «OCHOBHBIE METOABI W JOCTHXKEHMSI CEJIEKIUU PACTEeHUH H
YKABOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENBHBIA ~ YYaCTOK, B TEINIMYHOE  XO3SMCTBO, J1abDOpATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA).

11 KUIACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTH .

[IpeanochuUlKu BO3HHMKHOBEHHUSI HBOJIIOIIMOHHONW TEOPUU. BOJIOLUOHHAS
Teopuss U €€ MecTo B OMOJIOTMH. BIUsHHE 3BOJIIOIMOHHON TEOPHH Ha Pa3BUTHE
OMOJIOTHH U IPYTUX HAYK.

CBunerenbcTBa HBOMIONMH. IlajJeOHTOIOTMUECKHE: MOCIIENOBATEILHOCTD
MOSBJICHUS BHUJOB B IMAJCOHTOJIOTUYECKOW JICTONMMCH, TEPEXOAHbIE (HOPMBL.
buoreorpadguyeckue: cxonacTBo v paznuure ¢payH u Gpiop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJCTBA W pPa3iauuus SMOPHOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, aHAJIOTHUYHbIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUYECKUE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0ONIMYECKUX IMyTel Yy BCEX
OpTaHU3MOB.

OpomonimonHass Teopusi Y. JlapBuHa. IIpeanochuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBUKyIME CHUJIbI SBOJIONMM BUIOB 10 JlapBuHY (M30BITOUYHOE
Pa3MHOKEHHUE TPU OTrPAaHUUYEHHOCTH PECYpPCOB, HEOMpeAeNEHHAass M3MEHYHBOCTb,
O0opb0a 3a CylleCTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunretuyeckas teopus 3BotoIuU (CTI) u €€ 0CHOBHBIE TTOJIOKEHUS.

MuxkponsBosntonus. [lomynauus kak equHUIa BUAa U 3BOJIIOLUH.

JBrkymume cuiibl ((akTopbl) 3BOJIOIMUM BUIOB B Ipupone. MyTallMOHHbBIN
MpoI1IeCC U KOMOMHATHBHAS U3MEHUYUBOCTD. [ [OMyNAIIMOHHbIE BOIHBI U Ipei( reHoB.
N3onsamua u Mmurpanus.

EctecTtBennpiii oTOOp — HampaBiusoommii ¢akrop d3Boionud. Dopmbl
€CTECTBEHHOI0 0TOOpA.

[IpucnocoOneHHOCTh OPraHUu3MOB Kak pe3yiabTrar 3Bomonuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApOMOP(O3bI U UUO-ATATITAIIHH.

Bun wu BumoobOpazoBanme. Kpurepuum Buma. OcHOBHbIE  (HOPMBI
BHUJ1000pa3oBaHusl: TeorpaduuecKoe, SKOJIOTHYECKoe.

MaxkpoosBomoriusi.  @opmbl  3BoONMU:  (DUIIETHYECKAs, JIUBEPTrEeHTHA,
KOHBEpreHTHas1, napaienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxaeHre OT HecneuuaIu3upoBaHHBIX MpeakoB. [Iporpeccupyromias
crienuaIn3anus. AnanTuBHas padaiusl.



JleMoHCTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3emiiey, «3apOabIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeomnrtepukc», «DopMmbl  OOppOBI  3a
cyliecTBoBaHUE», «EcTecTBeHHBI 0TOOp», «MHOroo0pasue COpTOB PacTCHUI»,
«MHoroobpazue  mopox ~ KUBOTHBIX»,  «llomymsauuu»,  «MyTtarmonHas
W3MEHUYMUBOCTEY, «Apomopdosby, «Mamoamantamuny, «OOmas aereHepars,
«/IBmkymue cunel sBomouun», «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsunay», «bopbba 3a cyuiectBoBaHue», «IIprucrnocoONIeHHOCTh OpraHU3MOBY,
«l'eorpaduueckoe BUI000pa30BaHNE», « IKOJIOTUUECKOE BUAOOOPA30BAHKEY.

OO6opy/noBaHue: KOJJICKIIMS HACEKOMBIX C PAa3IMUYHBIMU THUIIAMU OKpPACKH,
Ha0Op TUIONOB U CeMsiH, KoyuleKius «[IpuMepsl 3alMTHBIX TPUCTOCOOJIICHUN Y
KUBOTHBIX», MOZAeNb «OCHOBHBIE HANpPAaBICHUS 3BOJIOLUN», O0bEMHAS MOIEIH
«CTpO€HHE roJI0BHOTO MO3ra IO3BOHOYHBIX Y.

buoreorpaguueckas kapra wwupa, KowieKus «POpMbl COXPaHHOCTH
HCKOIMAEMbIX JKUBOTHBIX M pacTeHUW», Mojenb ammiukausa «llepekpéct
XpOMOCOMY», BIIaXHBbIE Tpernaparsl «Pa3Butrue HacekoMoro», « Pa3BuTue JArymKkmy,
MuKkponpenapar «pozoduna» (Hopma, myTauuu GOpMbI KPbLIILEB U OKPACKH TENA).

JlaGoparopHble ¥ NIPaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(DOIOTUUECKOMY
KPUTEPUIO».

Jlaboparopnas padora Ne 2. «Onucanve mpucrnocoOJI€HHOCTA OpraHu3Ma U e€
OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apOXKACHUU KU3HU. HaydHble TUNOTE3bI
BO3HMKHOBEHUSl >KM3HM Ha 3emje: aOuoreHe3 M MaHCHepMHUA. XUMHUYECKas
ABOJIOLMSA. AOMOTEHHBI CHHTE3 OpPraHMYECKHX BEIIECTB W3 HEOPraHHMYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOUN 3BomMtonMu. HavanbHblie 3Tanbl
ounonorudeckoit »Bomonuu. ['mnoreza PHK-mupa. ®opmupoBanne mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M HUX 3BOJIOLHMS.
@opMHPOBAHNE OCHOBHBIX I'PYMI )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o spaMm u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. Ilanmeo3olickas 2pa u €€ TNepuoabl: KeMOPUNCKUH,
OPJIOBUKCKHW, CULITYPUMCKUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so301ickast 3pa U €€ NMepUoAbl: TPUACOBBIMN, IOPCKUI, MEJTOBOM.

KaitHo3oiickass 3pa u €€ mnepuoabl: NaJCOr€HOBBIA, HEOTCHOBBIM,
aHTPOTIOTE€HOBBIN.



XapakTepucTUKa KiIuMara U reoJornyeckux mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMM PACTUTENIBHOIO M KMBOTHOrO MHpa. Apomopdo3bl y pacTeHuid u
XKUBOTHBIX. [losIBIIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOro Mupa Kak OTpakeHHe 3BOoIMOUMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIIOIMS YeNOBEKAa. AHTPONOJIOTUS KaK Hayka. Pa3BuTHE MPEACTABICHUN O
IIPOUCXOXKICHUH 4YelnoBeka. Meronpl H3ydeHus aHTpornoreHe3a. CxoacTBa H
pa3IM4Ks 4eJI0OBEKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHNE YETOBEKA.

JBrkymue cuibl (hakTopbl) anTponioreHesa. HaciaencrseHHas '3MEHYMBOCTh
U ecTecTBEeHHBIM 0TOOp. OOIIeCTBEHHBIH 00pa3 KU3HH, M3TOTOBJICHUE OPYIHil
TpyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIFOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, HenmoBek
ymeneli, Yenoek npamoxomsumd, YenoBek HeaHmepranbckui, UYenosek
pasymHbIii. HaXoikum uHCKOmmaeMbIX OCTaTKOB, BpeMsi CyIIECTBOBaHHS, OO0JIacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsL.

YenoBeueckue packl. OcCHOBHbIE  OOJIBIIME  pachl:  €BPONEOUHAS
(eBpa3uiickasi),  HErpo-aBCTpaJiouAHas  (dPKBaTOpHUalibHas),  MOHTOJIOMIHAS
(a3umarcko-amepukaHckas).  YepTel ~ NPUCHOCOOIEHHOCTH  MpEeACTaBUTENEH
YeJIOBEYECKHX PAC K YCIOBUSM CYyIIECTBOBaHUS. EIMHCTBO YEJIOBEYECKHX PaC.
Kputuka pacusma.

JlemoHcTpanuu:

[Toptpersr: @. Penn, JI. Ilactep, A. . Onapun, C. Muuep, I. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3uukHoBenue CoOJIHEUHOW CHCTEMbI», «Pa3ButHe
opraHudeckoro mupa», «PacturenbHas kietka», «KuUBOTHas  KIETKay,
«IIpokapunornueckas kieTka», «CoOBpeMEHHas CHCTEMa OpPraHWYECKOTO MHpay,
«CpaBHEHHE aHAaTOMUYECKUX YEpPT CTPOEHUS YEJIOBEKA U YeJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX  HAXOAOK  IPEJIKOB
COBPEMEHHOIO 4YeJIOBeKay», «JlpeBHenmme moam», «peBrue momm», «llepsbie
COBPEMEHHBIE JTIOIN», «UeIoBeueCKne pacoly.

Oo6opynoBanue: MYJISKH «IIpoucxoxaeHue  4eIOBEKa» (6rocThI
aBCTpaJONUTEKA, MUTEKAHTPONa, HEaHIepTalblla, KPOMaHbOHIA), CJIEHKUA WIH
U300pakeHUs KaMEHHBIX OpYIMHA MEepPBOOBITHOTO 4YelOBEeKa (KaMHHM-YOMIEPHI,
pyOusa, ckpebOiia), TeOXpOHOJOTHYECKass Tabnuia, KoiuieKius «Dopmbl
COXPAHHOCTH HUCKONAEMBIX KUBOTHBIX U PACTCHUI».

JlaGopaTropHble U NpaKTHYEeCKHE PA0OTHI:

[Ipaktuueckast padora Ne 1. «M3yueHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJIEKITUSX).



OKckypcusi  «OBOJIIOIMSA ~ OpraHM4yeckoro  mMupa Ha  3emiue» (B
€CTECTBEHHOHAYYHBIN UJT KPAaeBEAUYECKUN My3ei).

Tema 3. OpranusmMsbl 1 OKpY KaroLIasi cpena.

OKOJIOTHS KaK HayKa. 3aJlaud U pasfenbl SKOJOTUH. MeToabl 3KOJIOTHYECKUX
UCCIIEAOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOMTaHHS OpPraHU3MOB: BOJAHAsA, HA3€MHO-BO3JYyIlHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonoruveckue pakropsl. Knaccudukarus sxonornieckux GakTopos:
abuoTnueckue, OUMOTUYECKHE U aHTpONOreHHble. JlefcTBHE 3KOJIOTHYECKUX
(akTOpOB HA OPTraHU3MBI.

Abuorudeckne (pakTophl: CBET, TEMIEPATYpa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucniocoOnenust  opraHu3MoB K  JA€MCTBUIO  aOMOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue gpakropbl. Buapl OMOTHYECKUX B3aUMOJEHCTBUIA: KOHKYPEHIMS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmsel. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCaIN3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTpaIH3M.
3HaueHue OWMOTHMYECKHMX B3aMMOJACUCTBUI [JIsl CYIIECTBOBAaHUS OpPraHU3MOB B
IPUPOJHBIX COOOLIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKU nomynsauud. (OCHOBHBIE —IOKa3aTenu
MNOMYJSIIUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuKa 4uCcI€HHOCTH NOMYJSILHUN U €€ PeryIsaLus.

JlemoHcTpanuu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. I'ekkerns.

Tabmuubl u cxemsl: kapta «[Ipuponusie 30Hb1 3emin», «Cpeabl oOUTaHUSA
opranu3moBy», «®doronepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTU MOMYJIALUN UHPY30pUU-TyPenbkn», «[Iumessie nenm».

JlaGopaTopHble U NpaKTHYEeCKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «Mopdonornyeckue 0COOEHHOCTH PacTEHUM U3
Pa3HBIX MECT OOUTAHUSD).

JlaGoparopnast pabota Ne 4. «BnusitHue cBeTa Ha POCT W Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padorta Ne 2. «Iloacu€r MIOTHOCTH MOMYJISIUN Pa3HbIX BUJIOB
PaCTEHHID.

Tema 4. Cool0miecTBa M 3K0JOTHYECKHE CUCTEMBI.

Coo0miecTBo opranu3mMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
IpOCTpaHCTBEHHasA, Tpoduyeckas (muiuesasi). Bunbl-nomuHantel. Cpsi3u B
OMOLIEHO3E.



Okonornueckue cucrtembl (3KocucteMsbl). IloHsTe 00 »3KocucTeME H
ouoreorieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BElIECTB M MOTOK SHEPTUU B 3KOCUCTEME.
Tpoduueckue (muiieBbie) ypoBHHU 3KocucTeMbl. [umeBsie nenu u cetu. OCHOBHbBIE
MOKa3aTeau JKOCHCTEMbl: Omomacca, MPOMYKIHS. DKOJOTUYECKHE MHUPAMMIIbI:
NPOAYKILMK, YUCICHHOCTH, Ouomacchl. CBOMCTBA HSKOCHCTEM: YCTONYHMBOCTD,
camoperyisiius, pazsutue. Cykieccusi.

[IpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHUCTEMa XBOWHOTIO
VI [IAPOKOIMCTBEHHOTO JIECa.

AHTpOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YpOOIKOCHUCTEMBL.
buonornueckoe n x031UCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpaszue kak (akTop yCTOWUMBOCTH »dkocucTeM. CoxpaHeHHE
OMOJIOrHYEeCcKOro pa3zHooOpa3ust Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdeprl. XKupoe BemectBo u ero ¢yHknuu. OcobeHHOCTH Ouocdepnl Kak
r1o0anbHOM dKOcUCTeMBI. [luHaMUYeckoe paBHOBecHMe M OOpaTHasi CBSI3b B
ouocoepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUUYECKUE IHUKIIBI 3JIEMEHTOB (yIIiepona,
a3zora). 30HAJIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYLIH.

YenoseuecTBO B Onochepe 3emiau. AHTpPONOTreHHbIE U3MEHEHUST B Ouocdepe.
[moGanbHbBIE PKOJIOTMYECKHIE TIPOOIEMBI.

CocyiecTBoBaHM€e MPUPOJIBI U yesnoBeuecTBa. CoxpaHeHne OnopazHooOpa3us
KaK OCHOBa YyCTOWYMBOCTM Ouocdepbl. OCHOBa palMOHAIBLHOIO YIPABICHUS
MPUPOIHBIMU PECYpCaMU U UX UCIOJIb30BaHHE. J[oCTHXKEHUST OMOJIOTUY U OXpaHa
TIPUPOJIBI.

JlemoHcTpanuu:

[Toptpetsi: A. [Ix. Terncnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuupl u cxeMmbl: «llumieBsie nenu», «buoOLEHO3: COCTaB U CTPYKTypay,
«IIpupomubie coolmiectBay, «llemum mnuTaHuUsI», «IKONIOTHYECKAs MHUPAMHIIAY,
«buocdepa u genoBek», «IKOCUCTEMA HMTUPOKOJIMCTBEHHOTO JIECay, « IKOCHCTEMA
XBOMHOTO  Jeca», «buoneHo3 Bomoémayn, «ArpoueHos», «lIpumepHbie
AHTPOIIOTEHHBIEC BO3ACHUCTBYA HA PUPOAY», « BakHENIIME UCTOUHUKY 3arpS3HEHUS
BO3/lyXa M TPYHTOBBIX Bom», «IlouBa — BaxkHelInash cocTapisiomas ouocdepsn,
«®Daktoper  nmerpamanuu  mouB»,  «llapHukoBeIi  3ddekry,  «DakTOpshI
pagMoaKTUBHOTO 3arpsisHeHusi Ouocdepr», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3HH B Ouochepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6rocdepe», «KpyroBopor azora B mpUpoie».



ObopynoBanue: Mopaenb-anmukanus «TunuyHele OMOLIEHO3bI», TrepOapuit
«PacTtutenbHble cOO0IIECTBaY, KoJUeKnu «buorenosy», « Bpenurenu BaxHeUIInX
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYp», FepOapuH U KOJJIEKIIUHA PACTEHUNA U KUBOTHBIX,
IIPUHAJIEKAIIUE K PA3HBIM KOJOTHYECKHAM IpynnaM OfHOro Buaa, KpacHas kaura
Poccuiickoit Deaeparuu, n300pakeHus OXpaHIEMbIX BUOB PACTCHHUH U )KUBOTHBIX.



[NIAHUPYEMBIE  PE3VIIBTATBI OCBOEHHA  ITPOTPAMMBI 110
BMOJIOI'M1 HA BA3OBOM YPOBHE CPEJAHEI'O OBLIEI'O
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycranaBiuBaroTCs TpeOOBaHUA K pe3yiabTaram
OCBOEHUS 00YUaIOIUMHUCS MPOTPAMM CPEIHETO 00IIEeTr0 00pa30BaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIHMYHOCTHBIX PE3yJIBTATOB OCBOCHHS mpeamera «buomorus»
BBIJICJICHBI CIICYIONINE COCTABIISAIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCUHCKOM
TPaXJAHCKOW UJIECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOIpPENESICHUI0, HaJMYMe MOTHUBAlMM K  OOyYeHHIO  OHOJIOTHH,
I[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEH M HCTOPUYECKMX TPAJAMIIMN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JESTEIIbHOCTH [IEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAaMH, MPUCYIIAMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJUYUE OKOJOTMYECKOTO  IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMera «buonoruspy HOCTUraroTCs B
€IMHCTBE YYEOHOM U BOCHUTATEIBHOM JESATEIBHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMU  POCCUMCKMMHM  COLIMOKYJIBTYPHBIMH, HUCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpaBUJIaMU U
HOPMaMHU MOBEJICHUS U CIIOCOOCTBYIOT ITPOIIECCaM CaMOITO3HAHUS, CAMOBOCITUTAHUS
M CaMOpa3BUTHA, PA3BUTHS BHYTPEHHEW IMO3UIMUA JIMYHOCTH, NATPUOTU3MA,
YBOXECHUSA K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJCHHUIO,
B3aMMHOTO YB)KEHHUs, OEPEKHOTO OTHOIIEHUS K KyJIbTYPHOMY HACICAUIO U
TpaJuIMIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoit denepauuu, Opupoae U
OKpY>KaroIlleH cpeae.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHS yUeOHOTO npeaMeTa « buonorusy J0mKHbBI
OTpakaTb TOTOBHOCTh W CIHOCOOHOCTh OOYYaloIIUXCS PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMW, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOINECTBA, pACIIUPESHHE >XU3HECHHOTO
ONBITA W OMbITA JICITEILHOCTH B MPOIECCE peaau3alii OCHOBHBIX HaIpaBJICHUI
BOCITMUTATEJIbHOMU JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:



1) rpaxmaaHckoro BOCHHMTAHHS: CHOPMHUPOBAHHOCTh TPAXKTAHCKOW TMO3UIIAN

00yy4aroIerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUNUCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX MIPaB U O0S3aHHOCTEN, YBAKECHHE
3aKOHA M MPABOIMOPSIKA; TOTOBHOCTh K COBMECTHOW TBOPYECKOM AEATEIbHOCTH IPU
CO3MaHWM Y4YEOHBIX TMPOEKTOB, PEIICHUH Yy4YeOHBIX M IO3HABATEIBHBIX 3a/ad,
BBINIOJIHEHUM ~ OMOJIOTMYECKUX  JKCIEPUMEHTOB;, CIIOCOOHOCTh  ONPENEIATh
COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHUIO K
SABJICHUSIM COBPEMEHHOW JKM3HU M OOBSICHSTH €€; YMEHHE YUHUTHIBATh B CBOMX
JEUCTBUSIX HEOOXOTUMOCTh KOHCTPYKTUBHOTO B3aWMOJECUCTBUS JIIOJEH C pa3HbIMU
yOCXKIICHUSIMU, KYJAbTYPHBIMU IIEHHOCTSAMH U  COIIMAJIBHBIM  TMOJIOKEHHUEM;
TOTOBHOCTh K COTPYIHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUS YUYCOHBIX,
MO3HABATEILHBIX W MCCJIEAOBATEIIbCKUX 3aJlady, YBAXXUTEJIBHOIO OTHOIICHUS K
MHEHHUIO ONIMOHEHTOB MPH OOCYKIEHUH CIOPHBIX BOIMPOCOB OHOJIOTUYECKOTO
COJIEpPKaHUS; TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NATPHOTUYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKOM TPAXKTAHCKON UJIEHTUYHOCTH, MAaTPUOTU3MA,
YBaKEHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHol, ropaoctu
3a CBOM Kpaul, cBOK PoauHY, CBOM S3BIK M KYJIbTYPY, IPOIUIOE M HACTOSLIEE
MHOTOHAIIMOHAIBHOTO Hapoja Poccuu; IIEHHOCTHOE OTHOIICHUE K MPUPOAHOMY
HACIIEUIO U MAMSTHUKAM MIPUPOJIbI,

JOCTWKEHUsIM Poccun B Hayke, HUCKYCCTBE, CIOpPTE, TEXHOJOTHSIX, TPYAIE;
CIIOCOOHOCTBH OIIEHUBATh BKJaJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OHOJI0THY, TOHUMAHUS 3HAUCHUS OMOJIOTUY B TIO3HAHWHY 3aKOHOB MPUPO/IBI, B dKU3HH
YyeJoBeKa M COBPEMEHHOTo OOIlecTBa; UJelHas YyOeXIEHHOCTh, TOTOBHOCTh K
CIIy>KeHUI0 U 3ammuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CYyIbOy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HAHUE NYXOBHBIX IEHHOCTEN POCCUKCKOTO HAPOA;
c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEICHUS,
CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHMS,

OPUEHTUPYACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH; OCO3HAHHUE
JMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy/IyIlIer0; OTBETCTBEHHOE OTHOIIICHUE
K CBOMM DpOIUTENISIM, CO3JaHUIO CEMbUM Ha OCHOBE OCO3HAHHOIO NIPUHATHUA
LICHHOCTEW CEMENHOM KU3HU B COOTBETCTBUM C TPAAULIMAIMU HapoaoB Poccuu;
4) 3CTETHYECKOI0 BOCIIUTAHUA:
ACTETUYECKOE OTHOLICHHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHUI;
MOHMMAHKE SMOIIMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOBI U €€ [ICHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BU/IAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;
5) (pusnyeckoro BocnuraHus, GOPMUPOBAHUS KYJIbTYPbI
310POBbSI M SMOLMOHAJIBHOIO 0JIATOIIOJIY 1S

MOHMMaHUE U peau3alys 3710pOBOT0 U 0€30MmacHOro 00pasa )KU3HU (30pOBOE
MUTaHKe, COONIIOJICHUE TUTUEHUYECKUX MPABUI M HOPM, COTAaHCUPOBAHHBIN PEXUM
3aHATHUM W OTAbIXa, peryispHas ¢u3nueckas aKTUBHOCTH), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3HUYECKOMY U
MICUXWYECKOMY 3[I0pPOBbIO; MOHMMAaHUE LEHHOCTH MpPaBUJI WHAWBUIYAJIbHOTO U
KOJIJIEKTUBHOTO
0€30MacHOro MOBEACHUSI B CUTYAIUAX, YIPOKAIOIMIMX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUE MOCJIECTBUN U HEMIPUSATHUSL BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHus); 6)

TPYA0BOT0 BOCIIMTAHUS:

TOTOBHOCTh K TpYdy, OCO3HAaHHWE IIEHHOCTH MAaCTE€pPCTBA, TPYAOIO0uE;
TOTOBHOCTh K QKTHUBHOM JIESITEJIBHOCTH TEXHOJIOTUYECKOW U  COLMAIbHOM
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHHUPOBATH M CAMOCTOATEIHHO
BBITIOJIHATh ~ TaKylo  JCSATEIBHOCTh;, HHTEPEC K  pa3iIuuHbiM  cdepam
Npo(PEeCCHOHANBHON JI€ITEIbHOCTH, YMEHUE COBEpUIaThb OCO3HAHHBIM BBIOOD
Oynymield mpodeccuu W pealn30BbIBATh COOCTBEHHBIC >KU3HEHHBIC IUJIAHBI,
TOTOBHOCTbh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA
MPOTSIKEHUU BCEH KU3ZHU;

7) 3K0OJIOTU4€eCKOTO0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIECO00Pa3HOE OTHOIIEHUE K MPUPOJE KAK UCTOUYHUKY
YKU3HHU Ha 3eMiie, OCHOBE €€ CyLIECTBOBAHUS; MMOBBIIIIEHUE YPOBHS SKOJIOTHMUECKON
KyJbTYPBI: TPHOOPETEHHE OMbITa TUIAHUPOBAHUS TOCTYNKOB U OIEHKH WX
BO3MOXXHBIX MOCJEACTBUI JUIsl OKPYXaloleld Cpebl; OCO3HAHUE MIIOOAIBHOTO
XapakTepa SKOJIOTUUECKUX MPOOIEM U My Ten ux
pEIIeHHs; CIIOCOOHOCTh HMCTOIB30BaTh MPUOOpPETaeMble TIPU U3YyUYEHUU OHOJIOTHUHU
3HAHUS W YMEHMsS TIpU PEIICHUH TMpoOJieM, CBA3aHHBIX C PpaIlMOHATbHBIM
MPUPOIOTIONIb30BaHUEM  (COOMIOZICHUE  MPaBWJI  TOBEACHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE paBHOBECHUS B JKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHCTEM, OHochepsl);

AKTUBHOE HEINPUATUE NECUCTBUM, NPUHOCSIINX BPEI OKPYKAIOIIEH TPUPOITHOM
cpelie, yMEHUE MPOrHO3UPOBATH HEONIArOMPUSTHBIE SKOJIOTHUUYECKUE MOCIEICTBUS
NpeANpUHUMAEMbIX JEUCTBUH U MOpeNOTBpallaTh HX; HAJIWYHE Pa3BUTOTO



DKOJIOTUYECKOTO MBIILICHUS, SKOJIOTHYECKOM KYJIBTYpPbI, OIbITA ACATEIbHOCTU
DKOJIOTMYECKON  HAIPaBICHHOCTH, YMEHHUSI  pPYKOBOJACTBOBATHCSI MMH B
MM03HABATEJIbHOM, KOMMYHHMKATHBHOM W COLHMAJIbHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU JIESITEIbHOCTH SKOJIOTHYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH M OOIIECTBEHHOM NMPAKTHUKHA, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJUKYJIBTYPHOM MUDE;
COBEPIIEHCTBOBAHUE SI3IKOBOM M YMTATEIBCKOM KYJIBTYpbI KaK CPEICTBA
B3aUMOJICHCTBUSI MEXKAYy JIOAbBMHU W TO3HAHMS MUpA; MOHUMaHUE creuuduku
OMOJIOTMM KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUM PAMOHATBHOTO
HAyYHOTO MBIIUICHHS, CO3/IaHUM IIEJIOCTHOTO TMPEJCTABICHUS 00 OKpYKaroIIeM
MHUpE KaK O €IUHCTBE MPUPOJIbI, YeJIOBEKAa M OOIEeCTBa, B MO3HAHUHU MPHUPOIHBIX
3aKOHOMEPHOCTEM W pEIIeHHH MPOOJeM COXpPaHEHHS MPUPOIHOIO PABHOBECHS;
yOeXKIEHHOCT, B 3HAYMMOCTH OWOJIOTMHM JIJIi COBPEMEHHOW IMBHJIM3AIUU:
oOecrieueHusi HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX pemiaTb  PEeCypcHble  MpPoOJeMbl  Pa3BUTHS
YeJI0BEUYECTBA, MOUCKA MYyTEU BBIXO/A U3 MIO0AJTBHBIX AKOJIOTMYECKUX MPOoOiIeM U
ofOecrieyeHusT  Tepexofga K  YCTOMYMBOMY  pPa3BUTHIO,  PAIlMOHAIBLHOMY
WCIIOIB30BAHUIO TIPUPOAHBIX PECYpcOB U (OPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HH, 3aMHTEPECOBAHHOCTh B TOJYYCHHH OHOJIOTMUECKUX 3HAHUN B IEIAX
MOBBIIIEHUS OOLIEHN KYJIBTYPbI, €CTECTBEHHO-HAYyYHOUN IPaMOTHOCTH, KaK COCTaBHOM
yacT (YHKIMOHAJIBHOW TpaMOTHOCTH oOydaroumxcsa, QopmupyeMoil mpu
W3y4eHUU OMOJIOTUU; TOHUMAaHUE CYIIHOCTH METOAOB MO3HAHMUSI, UCTIONB3YEMbIX B
€CTECTBCHHBIX HayKaX, CIOCOOHOCTH HCIIOIB30BaTh IMOJy4aeMbl€ 3HAHUS JUIS
aHanu3a U OOBSICHEHUS SIBIICHUM OKPY>KAlOLIEro MHUpa U MPOUCXOASIIUX B HEM
W3MEHEHUM, yMEHUE JefaTh OOOCHOBaHHBIE 3aKIIOYCHHUSI HA OCHOBE HAyYHBIX
(GakTOB M HMMEIONMUXCS JIAHHBIX C TEIbI0 TIOMYYECHHS JIOCTOBEPHBIX BBIBOJIOB;
CITIOCOOHOCTh CaMOCTOSTENIBHO UCTIOIB30BaTh OMOJIOTUUECKUE 3HAHUS TSI
peleHusi NpoodsieM B peaibHBIX KU3HEHHBIX CHUTYaIUSX; OCO3HAHHUE IEHHOCTH

HAy4YHOU JAEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIISITh
MPOEKTHYIO U UCCIIEIOBATENIbCKYIO AEATEIIbHOCTh UHAMBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTbh U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO,
K aKTUBHOMY IOJTYYE€HUIO HOBBIX 3HAHUM 11O OMOJIOTUU B COOTBETCTBUU C
KU3HCHHBIMU MTOTPEOHOCTSIMU.

METAHNPEIMETHBIE PE3VYJIBTATBI



MeranpenMeTHbie pe3ynbTaThl OCBOCHMs yueOHOro mpenmera «buomorusn
BKJIIOYAIOT: 3HauuMble i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOyYaroIMXCs
MEXIUCIUIUTMHAPHBIE (MEXIPEAMETHbIE) OOIIeHAaYYHbIE MOHITHS, OTPaXKaIoIIue
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa M CHeHU(PUKY METOAOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, SHEPrus, SBJICHUE, MPOLECC,
CUCTEMA, HAay4yHbIM (DAKT, MPUHUMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UCCIIEZIOBAHNE, HAOMIOAEHNE, U3MEPEHNE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbIE
yueOHble JAeicTBHs (MMO3HABaTeNbHbIE, KOMMYHHUKAaTHBHbBIC, pETYIATHUBHEIC),
obecneunBaronue GopMupoBaHue (QyHKIMOHAILHOW IPAMOTHOCTU U COLMAJIBHOM
KOMIIETEHIIMK ~ OOYy4YaloIIUXCsS, CIOCOOHOCTh  OOYyYaroIIUXCS  HCIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEIBHOM U COLMATIBLHOM MPAKTHKE.

MertanpeaMeTHbIE PE3yabTaTbl OCBOECHHSI IMPOTrpaMMBbl CPEAHEro OOIIEero
0o0pa30BaHUs JOJKHBI OTPaXKaTh:

OBiageHne yHMBEPCAJbHBIMH Y4eOHBIMH MT03HABATEIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBble JJOTHYeCKHeE IeHCTBUS:

CaMOCTOATENIbHO  (OPMYJAUPOBATh W AKTyaJIU3UpOBaTh  IpoOIIEMy,
paccMarpuBarh €€ BCECTOPOHHE; MCIOJIb30BATh IPU OCBOCHHM 3HAHUM MPUEMBI
JIOTUYECKOTO MBIIIJIEHUsT (aHanu3a, CHUHTE3a, CpaBHEHUS, KiacCU(PUKaluu,
000OLIeHMsI), PACKPbIBATh CMBICI OHOJOTHYECKUX TMOHATHH (BBLACNATH UX
XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATUAMH ); ONIPENEIATH
LM JIeATEeIbHOCTH, 33]1aBasi NapaMeTpbl U KPUTEPUH HX
JOCTHXKEHMSI, COOTHOCUTD PE3YJIbTATHl AEATEIBHOCTH C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHTHS 17151 0OBACHEHUS (DAKTOB U SIBICHUM
YKUBOU MPUPOABL; CTPOUTD JIOTHUECKUE PACCYKIAEHUS (MHIYKTUBHBIE, 1€TyKTUBHbIE,
[0 aHAJIOTUH), BBISABISATH 3aKOHOMEPHOCTU M IMPOTHBOPEUHUSI B paccMaTpUBAEMbIX
SBJICHUSX, (POPMYITUPOBATH BHIBO/BI U 3aKIIFOUEHUS; IPUMEHATHh CXEMHO-MOJIEIbHbIE
CpelCcTBa JUIsl MPEICTABICHUS CYIIECTBEHHBIX CBSA3€H M OTHOIICHHH B M3y4aeMbIX
Oounonornyeckux o0BEKTaX, a TaKKe MPOTUBOPEUUN PA3HOTO POJA, BBISIBICHHBIX B
pa3IMyYHBIX HH(OPMAIMOHHBIX HWCTOYHUKAX; pa3padarbiBaTh IUIAH pEIICHUS
npoOJIeMBbl ¢ YUETOM aHaJIM3a UMEIOIUXCS
MaTEpUAIBHBIX M  HEMAaTepHUANIbHBIX PECYpPCOB; BHOCHUTHh KOPPEKTHBBI B

JesATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEsM, OLIEHMBAThb PHUCKH IMOCIEACTBUN JEATEIBHOCTH; KOOPAUHUPOBATH U

BBIMOJIHITH pabOTy B YCIOBHSIX PEAbHOTO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICICTBUS; pa3BUBATh KPEAaTUBHOE

MBIILUIEHUE ITPU PELIEHNUH )KU3HEHHBIX POOJIEM.



2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHUSA:

BJIQJICTh HABbIKAMHU y4€OHO-UCCIIEIOBATEIBCKON U MPOECKTHOU NIeSITEIbHOCTH,
HaBBIKAMHM  pa3penieHus MpoOiieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITEIIbBHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHECHHUIO
Pa3IMYHBIX METOAOB MMO3HAHMUS; UCTIOIB30BaTh PA3IMYHBIC BUJIBI E€ATEILHOCTH 110
MOJTYYCHHUIO HOBOTO 3HAHMUSI, €0 MHTEPIIPETAIINHU, TIPEOOPA30BAHIIO M IPUMEHECHHUIO
B Y4YEOHBIX CUTyallMsIX, B TOM YHCJIE MPHU CO3JaHUM y4E€OHBIX M COILMAJIbHBIX
MPOEKTOB; (OPMHPOBATH HAYYHBIM THI  MBINUICHWS, BIAACTh HAYYHOU
TEPMHUHOJIOTUEH,

KJIFOYEBBIMU TIOHATUSAMH W METOJAMH; CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE

3a/1a4u B 00pa3oBaTeIbHOM

JEATEIIbBHOCTH U )KU3HEHHBIX CUTYaLIMIX; BBISIBIIATh TPUUMHHO-CJICICTBEHHBIE CBSI3U
Y aKTyaJIM3UPOBATh 33]1a4y, BbIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOUTh apTyMEHTBI
JUIsL 10Ka3aTelbCTBa CBOMX YTBEPXKIACHUM, 3aJlaBaTh MapaMeTpbl U KPUTEPUU
pELIEHUS; aHAIU3UPOBATh IOJIYYECHHBIE B XOJI€ PEIICHUS 3aJaud PE3yJIbTarThl,
KPUTHUYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX; 1aBaTh OIICHKY HOBBIM CHUTYallUSIM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;
OCYLIECTBIISATH LIEJICHANPABICHHBIN TOUCK IIEPEHOCA CPEACTB U CIIOCOOOB

JNEeUCTBUS B Npo(ecCHOHANIbBHYIO Cpelay; YMEeThb TIEPEHOCUTh 3HAHUSA B

MO3HABATEIBHYIO U MPAKTUYECKYIO 001aCcTH
KU3HEACATEIbHOCTH, YMETh HWHTETPUPOBATh 3HAHUA M3 Pa3HBIX MPEIMETHBIX

oOnacTeli; BBIIBUTATh HOBBIC WJICH, TpeajiaraTh OpPUTHMHAIbHBIE MOAXONbI U

peleHus,

CTaBUTD MPOOJIEMBI U 33]1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pab6ora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMALMK (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-TIONMYJSPHOM JUTEpaType, OHOJOTUYECKHX CJIOBApAX W
CIIpaBOUYHMKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHbIX, B WHTepHeTe), aHaIu3upOBaTh
WH(OPMAIINIO PA3TMYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTHIECKH OICHUBATh
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD; (DOPMYIUPOBATH 3alIPOCHI U IPUMEHSITh
pasnuYHBIC METOABI TPH TOUCKE M OTOOpe Ouosornmueckod wuHOpPMAIIUH,
HEOOXOIMMOM s BBITIOJIHEHUS YU€OHBIX 3a]1a4;

npuoOpeTaTh OMNBIT HCTOJIB30BaHHUS HMH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIb30BAaHUS PA3ITUYHBIX
MOWCKOBBIX ~ CHCTEM; CaMOCTOSITEIbHO  BBIOMpATh ONTUMAIbHYI  (opMy
NpeCTaBIeHUs Ouonoruueckoil mHpopmanuu (cxeMmbl, rpaduku, IUarpammebl,
TaOJIUIIBI, PUCYHKH U APYTOE€);



UCIIOJIb30BaTh HAy4HbIA S3bIK B KaueCTBE CpEACTBA MNpu pabdoTre ¢
Ouonornyecko UHPOpMAIMEN: MPUMEHITh XUMHUYECKHE, (PU3NYECKUE U
MaTeMaTU4eCKUE 3HAaKW M CHUMBOJBI, (POpMyInbl, abOpeBUATypy, HOMEHKIATYPY,
UCIOJIB30BaTb M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPENCTBA
HaIJISTHOCTH;

BJIA/ICTh HaBbIKAMHM pAcloO3HAaBaHUA U 3aIUTHI
uHpopMaIu, HHOPMAITMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiageHne yHMBepCaJIbHbIMM KOMMYHUKATHBHBIMHU JeHCTBUAMMU:

1) o0LleHne: OCYIIECTBISATh KOMMYHHUKAIlMM BO BceX cdepax >KU3HH,
aKTUBHO Y4aCTBOBAaTh B IUAJIOre UM IUCKYCCHH 110 CYLIECTBY O0CYKAaeMOMN TEMbI
(yMeHue 3aaBaTh BOIPOCHI, BHICKa3bIBaTh CYXJACHHUS OTHOCUTEIBHO BBINOIHEHUS
IIpeaIaracMon 3aadu, yYUThIBaTh HHTEPECHI U COIIACOBAHHOCTD MO3ULUN IPYTUX
YYaCTHHKOB JMajora WJIA JUCKYCCHH); paclio3HaBaTh HEBEpOalbHBIE CPEICTBA
OOIIeHNs], TOHUMaTh 3HAYEHHE COLIMATIbHBIX 3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS
KOH(JIUKTHBIX CUTYallUid, YMETh CMsr4arb KOH(JIMKTBI U BECTU IEPETOBOPHI;
BJIAJ€Th Pa3IMYHBIMM crHocobamMu OOIIEHMsT M B3aMMOJAEWUCTBUSA, IOHUMATh
HaMepEeHUs IPYTUX JIOEH, IPOSBIATh YBAKUTEIbHOE OTHOLLIEHUE K COOECETHUKY U
B KOppEKTHOM (opMme (HOpMYyIUpOBaTh CBOU BO3PAXKEHUS; Pa3BEPHYTO U JIOTMYHO
u3JlaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM
S3BIKOBBIX CPECTB.

2) COBMECTHAs1l  JeAATeJILHOCTb: [OHMMAarb W  HCHOJIb30BATh
MpPEUMYIeCTBA KOMAaHIHOW ¥ HWHIWBHUAyAIbHOW pabOTBl TPH  PEIICHUU
Ouvojoruyecko  mpoOsieMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTh  MPUMEHEHUS
IpynmnoBeIX (GopM B3aMMONECUCTBHUSI MPHU pEIICHUU y4eOHOW 3amayu; BHIOUPAThH
TEMaTUKy ¥ METOIBI COBMECTHBIX JEHCTBUN C yIETOM OOIIHMX
WHTEPECOB ¥ BO3MOXKHOCTEH Ka)KJ0TO YJIeHA KOJUICKTHBA,

NpUHUMATh IeIM  COBMECTHOM  JCSATENbHOCTH, OpPraHu30BBIBATH U
KOOPAMHUPOBATH JIEMCTBUS MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacnpenensTh PO C y4E€TOM MHEHUN YYaCTHHUKOB, OOCYXIAaTh pe3yJabTaThl
COBMECTHOM pabOThI; OIIEHUBATh KAaYECTBO CBOETO BKJIAJa U KaXKIOTO YYACTHHKA
KOMaH]IbI B
oOmuit pe3yapTar Mo pa3pabOTaHHBIM KPUTEPHSIM; MpEAsiaraTh HOBBIE MPOEKTHI,

OIICHUBATh UJICU C TIO3UIIUY HOBU3HBI,

OPUTHHAIBHOCTH, TPAKTHYECKOH 3HAYMMOCTH; OCYIIECTBISATH ITO3UTHBHOC

CTPATETHYECKOE MOBEJACHUE B PA3THUYHBIX
CUTYaIUsX, IPOSBIISTH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUITUATUBHBIM.

OgyaieHNe YHUBEPCAJbHBIMH PeryJISTHBHBIMHU JeHCTBUAMM:



1) caMoopranu3anms: UCIOJIb30BaTh ONOTOTUYECKNE 3HAHUS JIJIS1 BBISBICHUS
npobJeM 1 ux
pelieHusT B OJKM3HEHHBIX U Y4YEeOHBIX CHUTyalusX; BbIOMpaTb HAa OCHOBE
OMOJIOTMYECKUX 3HAHUH II€JIEBbIC M CMBICIIOBBIC YCTAHOBKH B CBOUX JEUCTBUSAX H
MOCTYINKaxX MO OTHOILIEHUIO K YKUBOW MPUPOJE, CBOEMY 370POBBIO U 30POBBIO
OKPY’KaIOIUX; CAMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO JESTEIBHOCTD,
BBISIBJISITH  MIPOOJIEMBI, CTaBUTh U (OPMYIHPOBaTb COOCTBEHHBIC 3aJayd B
o0pa3oBaTeIbHON JIEATEIBHOCTH M JKU3HEHHBIX CHUTYallUsX; CaMOCTOATEIHHO
COCTAaBIIAITH TUIaH PELICHUsS POOIEMBI C YUETOM
UMEIOIINXCS PECYypPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W TPEANOYTCHU, TaBaTh
OLIEHKY HOBBIM CUTYallUsIM; PAaCLIUPATh PaMKH Y4EOHOTO MpeIMeTa Ha OCHOBE
JMYHBIX TPEAMOYTEHUN; IeNaTh 0CO3HAHHBIA BBIOOp, apryMEHTHPOBATh €TO0,
OpaTb OTBETCTBEHHOCTh
3a pellleHue; OLICHUBATh IPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBJICHUIO IIUPOKOM SPYIUIIMH B Pa3HBIX O0O0NAcTSIX 3HAHWUH, TMOCTOSHHO
NOBBILIATh CBOM 0Opa30BaTENIbHBIM M KyJIBTYPHBIM YpPOBEHb. 2) CAMOKOHTPOJIb:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTH KOPPEKTHUBBI B EATEIHHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB 1EJsIM; BIIaJCTh HABBIKAMU TTO3HABATEIBHOM
peduieKcun Kak OCO3HAHUS COBEPILAEMBbIX JEHCTBUI M MBICTUTEIbHBIX MTPOLIECCOB,
UX PE3yJbTaTOB M OCHOBAHMM, WCIOJIB30BATh MPHUEMBI PEPIECKCUU IS OICHKH
CUTYyalllH, BbIOOpa BEPHOIO PEIICHHUS; YMETh OLIEHUBAaTh PUCKU M CBOEBPEMEHHO
MPUHUMATH PEIICHHS 110 X
CHIDKEHUIO;
MPUHUMATh MOTUBBI U APTYMEHTHI IPYTHX TPU aHATIHU3E Pe3yabTaToB
NeSITENIbHOCTH;

3) npuHsiTHe cedsi M APYTrUX: MPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U
JIOCTOMHCTBA; MPUHUMATh MOTHBBI M apryMEHThl JPYyTMX MpPH aHaJM3e
pE3YJIBTaTOB

JeSATeTLHOCTH; TPU3HABATh CBOE TIPABO U MPABO JIPYTUX HA OMINOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUHU JIPYTOTO YEIOBEKA.

HNPEAMETHBIE PE3VYJ/IBTATBI

[IpenmetHble pe3ynbTarbl ocBoeHust nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduueckue ajas yueOHoro npeamera «buomorusy»
Hay4HbIE 3HAHUS, YMEHUS U CIIOCOObI IEUCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIHHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUI B pa3iIMUYHbIX Y4YEOHBIX CHUTyallUsX, a TAKKE B peajbHbIX



KU3HCHHBIX CUTYyaIlUsX, CBA3aHHBIX C Owmoiyorueil. B mporpamme mpenMeTHbIe
pe3yJIbTaThl MPEICTABICHBI MO roaM 00ydYeHUsl.

[IpenmeTHbIe pe3yabTaTbl OCBOEHUSA yueOHOro npeamera «buonorus» ¢ 10
KJaacce TOJKHBI OTPAKaTh:

c(hOpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHH B CUCTEME HAYTHOTO

3HaHUs €CTECTBEHHBIX HayK, B ((OPMHUPOBAHNU COBPEMEHHON €CTeCTBEHHOHAYYHOM
KapTUHBI MUpPa U HAyYHOTO MUPOBO33PEHMUSI, O BKJIa/I€ POCCUMCKUX U 3apYyOCKHbBIX
y4EHBIX-OHOJIOTOB B Pa3BUTHE OMOIOTHH, (PYyHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKa
JUTSL pelIeHUs! )KU3HEHHBIX 3a/1a4; YMEHHE PACKPBIBATh COIEpKaHUE OMOIOTrHYEeCKUX
TEPMUHOB U MOHSATUMN: KU3Hb, KJIETKa, OPraHu3M, MeTadonn3M (0OMEH BEUIECTB U
IpEeBpalICHUE HEPIUH), roMeocTa3 (camMoperyisuus), YpoBHEBas OpraHHU3allusl
JKUBBIX CHCTEM, CAaMOBOCHPOM3BENECHHE (PENpOAYKIIUS), HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT W pPa3BUTUE; YMEHUE U3Jaratb OMOJIOTMYECKHE TEOpUHU
(K1eTo4Hasi, XpOMOCOMHAas, MyTallMOHHAs, LEHTpaJbHas JOrMa MOJEKYJISIPHOU
ouosnorun), 3akoubl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o
LEHTpax MHOTroo0pa3us U NPOUCX0XKIEHUs KyabTypHbIX pacTeHui H. 1. BaBunosa),
ONpPEAENATh TPAHULIBI UX NMPUMEHUMOCTH K JKMBBIM CHCTEMAaM; YMEHHUE BIIAJETh
METOJAMHU HAy4yHOTO MO3HAHUS B OHMOJOrMM: HAONIOAEHHE M ONUCAHUE >KHUBBIX
CUCTEM, MPOLECCOB MW SBJICHUI, OpraHu3anusi U MPOBEAEHUE OHMOJIOTHYECKOrO
DKCIIEPUMEHTA, BBIIBW)KEHHE TMIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXY
UCCIENYEMbIMU  BEIMYMHAMHU,  OOBACHEHHME  TIOJYYEHHBIX  PE3YyJbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX OHATHI, TEOPUIA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA
OCHOBAHHHM MOITYYEHHBIX PE3YIbTATOB; YMEHHUE BBIIEIATH CYIIECTBEHHbIE TPU3HAKU
BHUPYCOB, KJIETOK IPOKAPHUOT U 3YKAPHOT, OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH IMPOLIECCOB: 0OMEHA BEIECTB U MPEBPALICHUS] SHEPTUU
B KJIETKE, (POTOCUHTE3a, INIACTUYECKOTO U IHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, M€103a, OIJIONOTBOPEHUS, PA3MHOXKEHHUSA,  HHAMBUAYAJIHHOTO
pa3BUTHS  OpraHuM3Ma
(oHTOTreHe3); yMEHHE TIPUMEHSTD MOJTyUYE€HHBIE 3HAHUS IS OOBSICHEHUS
OMOJOTUYECKHUX MTPOLIECCOB U SBJICHUM, ISl IPUHATHS PAKTUYECKUX PEIICHUN B
MOBCETHEBHOM JKM3HHU C 1IeJIbI0 0OecredeH s 0€30MacCHOCTH CBOETO 310POBbS U
3I0POBbSI OKPY>KAIOIIMX JHO/IeH, COOTIONEHUSI HOPM TPaMOTHOTO TIOBE/ICHHUSI B
OKpY’Karolllel MpUpOoAHOH cpesie, MOHUMaHUe HEOOXOAUMOCTH UCTIOIb30BAHMS
JTIOCTUKEHU COBPEMEHHOM ouoJioruu # OMOTEXHOJIOTHHU  JJIs
PalMOHAIBHOTO MTPUPOAOITIOJIB30BAHMS; YMEHUE PELIATh JIEMEHTAPHBIE
TeHeTHUUYECKHUE 33]1a4id Ha MOHO- U JUTHOPUAHOE CKPEIIMBAHNE, CLETIIIEHHOE
HACJIEOBAHNE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAaHUS AJIs



MpEACKa3aHus HACIEAOBAaHKS ITPU3HAKOB Y OPraHU3MOB; YMEHUE BBITIOJIHATh
1abopaTropHble U IPAKTUYECKUE paboThl, COOMIOAATH
npaBuia Hpu padore ¢ y4eOHBIM U JTAOOpPATOPHBIM OOOpPYIOBaHUEM; YMEHUE
KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHGPOPMAIIUIO OHOIOTHYECKOTO
COJIEpPKAaHUs, BKIIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB
(cpencTBa mMaccoBoi MHGOPMANUK, HAYYHO-TTOMYJISIPHBIE MaTepPUaibl), STUUECKHUEC
aCIEeKThl COBPEMEHHBIX HMCCIIEIOBAaHUN B OMOJIOTMH, MEAMIIMHE, OUOTEXHOJIOTHH,
YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHs, 00001as
Onojorndeckyro  MHGOPMAIMIO W3  HECKOJbKMX  HCTOYHUKOB, TPaMOTHO
MCIIOJIb30BATh MOHSATUMHBIN anmapaTr OUOJIOTHH.
[IpenmeTHble pe3ynbTaThl OCBOCHUsI yueOHOro npeamera «buonorus» e 11
KJiacce TOMKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO

3HAHMS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUPa U HAyIHOTO MHUPOBO33PEHMS, O BKJIA/I€ POCCHMCKUX U 3apPYOCIKHBIX
y4EHBIX-OUOJIOTOB B pa3BUTHE OMOIOTUH, (PYHKIITMOHAIBHON IPaMOTHOCTH Y€JIOBEKA
JUTSL peIeHUs )KM3HCHHBIX 3a/1a4; YMEHHE PACKPBIBATh COACPKAHNE OMOIOTHICCKHIX
TEPMUHOB W TIOHATHH: BU, TOMYJSIIINSA, TCHO(POH I, SBOIONNS, ABMKYIINAE CHIIBI
((pakTOpbI) IBOIOIMH, MPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHUI000pa30BaHUE,
IKOJIOTUYECKHE (DAKTOPBI, DKOCHCTEMA, TPOAYIEHTHI, KOHCYMEHTHI, PEIyICHTHI,
IENMU TUTaHMSA, DKOJIOTHYecKas NHpaMuaa, OHOTeoleHo3, Omocdepa; ymeHue
u3naratb OWonormdyeckue Teopuu (dBomonmoHHas Teopus Y. [lapBuHa,
CUHTETHUYECKass TEOPHUsSl DBOJIONNU), 3aKOHBI U 3aKOHOMEPHOCTH (3apObIIIIEBOTO
cxoactea K. M. bapa, uepenoBanus IIaBHBIX HAPABICHUN U MyTEH 3BOIIOLUU A.
H. CesepiioBa, yuenus o 6uocdepe B. 1. BepHanckoro), onpeaensts rpaHullbl UX
MPUMEHUMOCTH K JKHBBIM CHCTEMaM; YMEHHE BIQJeTh METOJaMH Hay4IHOTO
MMO3HAHUS B OMOJIOTHH: HAOIOACHUE U

OMHMCAaHUE >KUBBIX CHCTEM, IMPOIIECCOB W SBJICHUM, OpTraHU3AlMs U TPOBEICHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIKEHUE THITIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIECIyeMbIMH BETUYMHAMH, OOBSICHEHHE TIONYyYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TTOHATHI, TCOPUHA U 3aKOHOB, YMEHHE JICJIaTh BBHIBOJIBI HA
OCHOBAHHH MOTYYEHHBIX PE3YIbTaTOB; YMEHHUE BBIICTSATH CYIIECTBEHHBIC TPU3HAKH
CTPOCHHSI OHMOJOTHYCCKMX OOBEKTOB: BHUIOB, TOMYJSALHWHA, MPOTYIICHTOB,
KOHCYMEHTOB, PENYIIEHTOB, OMOTEOIICHO30B 1 9KOCUCTEM, OCOOEHHOCTH MPOIIECCOB:
HACJICICTBEHHOW W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHUS,
MIPUCIIOCOOJICHHOCTH OPTaHM3MOB, JICMCTBUSA DKOJOTUYECKUX (PaKTOpoB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U TTOTOKA YHEPTUHU B IKOCHCTEMAX, aHTPOIMOTEHHBIX
W3MEHEHUM B OKOCHUCTEMax CBOEH MECTHOCTH, KpyroBOpoTa BEIIECTB U



OMOTeOXMMHUYECKUX IUKJIOB B Onocdepe; yMeHHe MPUMEHSTh MOTYyUYEHHBIC 3SHAHUS
Ui  OObSCHEHHS OWOJIOTMYECKUX TMPOIECCOB U  SBJICHUM, IJs1 TPUHITHUS
MPAKTUUYECKUX PEIICHHH B TIOBCEIHEBHOM KU3HM C IMEIbl0 OOECIEUCHHUS
0€30MacHOCTH CBOETO 30POBbS M 30POBbS OKPYKAIOIIUX JIFONEH, COOTIONCHUS
HOPM TPaMOTHOTO TOBEACHUS B OKpY)Karolled MNpUPOTHON cpene, MOHUMaHUE
HEOOXOIMUMOCTH HWCIIOIB30BAHUS JTOCTHKCHUN COBPEMEHHOW OWONIOTHU IS
pallMOHANIBHOTO  MPHUPOAOIONB30BAHUS;  YMEHHE  peliaTb  dJIEeMEHTapHbIC
OMOJIOTHYECKHE 3a/1a9H, COCTABIIATH CXEMBI

nepeHoca BEMIECTB U SHEPTHH B IKOCHCTEMaX (IIEMH MUTaHUA); YMEHHUE BBITOTHATh

1abopaTropHbie U IPAKTUUYECKUE paboThl, COOMIOAATH

npaBuia Tpu pabore ¢ y4eOHBIM U JTAOOpPATOPHBIM OOOpPYIOBaHHEM; YMEHUE
KPUTUYECKH OIICHUBaTh W HMHTEPIPETUPOBATh HHPOPMAIUIO OHOIOTHYECKOTO
COJIEpKaHUsI, BKJIIOYAIONIYIO TCEBIOHAYYHBIC 3HAHUSI U3 PA3UYHBIX MCTOYHHKOB
(cpenctBa  maccoBod  MH(OpMAMM,  HAYYHO-NOMYNSPHBIE  MaTepuabl),
paccMaTpuBarh  [NOOAJIbHBIE  HKOJOTHYECKHE  MPOOJIEMBbI  COBPEMEHHOCTH,
dbopMHUpOBaATh IO OTHOIICHUIO K HAM COOCTBEHHYIO TO3UIIAIO; YMEHUE CO37aBaTh
COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOIIEHHS, 0000I1as OHOJIOTUYECKYIO
nH(OPMAIMIO W3 HECKOJBKMX MCTOYHHUKOB, TPAMOTHO HMCTIOJIL30BaTh IMOHSATUHHBIN
arnmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (unpposbie)
Ne ni/m oOpa3oBareJibHbIE
MPOrpamMmbl KonTpoubnbie | IlpakTnyeckue
Bceero pecypcsl
padoTsl padoTsl
bubauoreka [IOK
1 bronorns kak HayKa 2 0.5 https://m.edsoo.ru/7f41¢292
bu6moreka IIOK
2 JKuBbI€ CUCTEMBI M X OpraHu3alus 1 https:/m.edsoo.ru/7f41¢292
5 bubmuorexa IIOK
3 XHUMHUYECKUNA COCTAB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 KusHeneATeNbHOCT KIETKA 6 https://m.edsoo.ru/7f41¢292
Pa3smHOXeHME U MHIMBUYyalIbHOE pa3BUTHE bubmuotexa LIOK
3 OpPraHu3MOB 3 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTh M1 KBMEHYUBOCTD bubmmorexa [IOK
6 OpPraHu3MOB 8 L5 https://m.edsoo.ru/7f41c292
Cenexuust opranu3mMoB. OCHOBBI bubmorexa [IOK
7 OMOTEXHOIOTUU 3 https://m.edsoo.ru/7f41¢292
bub6mmoreka IIOK
8 PesepeHOe Bpems 1 https://m.edso0o.ru/7f41¢292
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OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 0
11 KJIIACC
KosnvecTBo yacoB DJIeKTPOHHbBbIE
HanmeHnoBaHue pa3esioB U TeM (undponnie)
Ne i/ oOpa3oBareJibHbIE
NPOrpamMMbl Kontpoabusie | IlpakTuyeckue
Bcero pecypchl
padoTbI padoTbI
bubmoreka IIOK
OBOIIOLMOHHAS GHONIOTHS 9 1 https://m.edsoo.ru/7{41cc74
Bo3HuKHOBEHWE U pa3BUTHE KU3HU HA bubmuoteka [IOK
3emite 9 0.5 https://m.edsoo.ru/7f41cc74
bubmuorexa IIOK
OpraHu3MBbI 1 OKpY’Katolllas Cpena 3 1 https://m.edsoo.ru/7f41cc74
bubmuorexa IIOK
Coo061iecTBa ¥ YKOJIOTHISCKUE CUCTEMBI 9 https:/m.edsoo.ru/7f41cc74
bu6moreka [IOK
PesepsHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 2.5
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IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KosnvecTBo yacoB JJIeKTPOHHbIE
Ne I[aTa HH(PPOBLIe
Tema ypoka oOpa3oBareJibHbIE
n/n Konrponbubie | IIpakTHuyeckue | wu3ydeHUst
Bcero pecypchl
padoTsbI padoTsbI
bubmuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeToapl MO3HAHUS KUBOM HPUPOJIBI.
[IpakTrueckast pabora Ne 1
2 «Vcronp30BaHKe Pa3INYHBIX METOIOB 1 0.5 brbmiorexa LIOK
NPU M3ydeHHN GHOTOTHHEECKIX https://m.edso00.ru/863e¢6122
00BEKTOB»
buonornyeckue cucteMsl, MpoLEecChl U bubmuoteka [JOK
3 UX U3y4YEHHUE 1 https://m.edsoo.ru/863e6564
XuMHUYECKHM cocTaB KiIeTku. Boaa u bubnmnoreka [IOK
4 MHHEPAIBHBIE COJIA 1 https://m.edsoo.ru/863e674¢
bubnmnoreka [IOK
5 benku. CocTaB u cTpoeHue 0eIKoB 1

https://m.edsoo.ru/863e6b72
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®epMeHThl — OHOIOrMYECKHE
katanmu3aropsl. JlaboparopHas pabora
Ne 1 «M3y4yenue karaauTHuuecKou

6 05 bubaunoreka I[IOK
aKTHBHOCTH (pepMEHTOB (Ha mpuMepe ' https://m.eds00.ru/863e6b72
aMUJIa3bl WIKM KaTalla3bl)»

bubnmoreka [IOK

7 YrteBozpL. JInnu et https://m.edsoo.ru/863e¢6870

bubnmoreka [IOK

8 Hyknentosbie kucnorsr. ATO https://m.edsoo.ru/863e6d5¢
Hcropus u MmeToasl u3y4yeHus bu6muoreka [IOK

9 kieTku. Knerounas teopus https://m.edsoo.ru/863e6e88
KieTka xak menocTHas >kuBas

10 cHcTeMa
CrpoeHue 2yKapuOTHYECKON KIIETKH.

Jlabopatopnas pabora Ne 2
«M3yueHue cTpoeHus KIETOK BuGmiorexa [OK

11 paCTeHHIEI’ ’KHBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e61f0
GaxTepHii 0/l MEKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenaparax u ux
OITMCAaHUEY

bub6moreka [IOK

12 OOMEeH BeleCcTB UM META00IN3M https:/m.edsoo.ru/863e766¢

bubanoreka [IOK

13 doTocuHTE3. XEMOCHHTE3

https://m.eds00.ru/863e7¢98
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bubaunoreka [IOK

14 Oneprernueckuii obmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKU. Jlenenue
kieTku. Muto3. JlaboparopHas
15 pabora Ne 3 «Habnronenue murosa B 05 Bubmuorexa LOK
KJIETKAX KOHUHMKA KOPEILIKa JIyKa Ha https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpOIIpEnaparax»
buocunres 6enka. Peakmms bubmuoreka [IOK
16 MaTpPUYHOIO0 CUHTE3a https://m.edsoo.1u/863e796e
bubmuoreka [IOK
17 Tpancauns — Onocunres Oeika https://m.edsoo.ru/863e796¢
Hexknerounsle popmbl KU3HU — bubnuotexa [IOK
18 BHPYCHI https://m.edso00.ru/863e¢7540
bu6muoreka [IOK
19 ®opMbI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bubmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJOBBIX
KJ1eToK. OII010TBOPEHHUE.
. Jlabopatopnas pabota Ne 4 05 Bubmiorexa [OK

«M3yueHune cTpoeHUs MOJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»

https://m.edsoo.ru/863e81b6
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NunuBuyansHOE pa3BUTHE

bubaunoreka [IOK

22 OpraHu3MOB https://m.edsoo.ru/863e¢8436
I'enernka — Hayka o bubmnoreka [IOK

23 HACJISICTBEHHOCTH U U3MEHUYNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HacJIeI0BaHUs

24 npu3HakoB. MOHOTMOPUIHOE bubmmorexa [IOK
CKpELLMBaHUE https://m.edsoo.ru/863e8878
JluruOpuHOE CKpeIMBaHuE. 3aKOH

25 HE3aBHCUMOI0 HACJIEJOBaHUS Bubmioreka [IOK
NPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HaAClIeI0BaHUE
npusHakoB. JlaboparopHas padota No
5 «M3ydeHue pe3ysbTaToB Bu6maorexa [IOK

26 MOHOTHOPHIHOTO U JTATHOPHTHOTO 0.5 https://m.eds00.ru/863e8c60
CKpeNIMBaHus y Apo30(UiIbl Ha
TOTOBBIX MUKpOIIpEnaparax
I'enernka moma. HacnenoBanue bubmoreka [IOK

27 MPU3HAKOB, CIETUIEHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencrsennas
M3MEHYNBOCTh. JlabopaTopHas

- pabota Ne 6. 3yuenue 05 BuGnnorexa LIOK

MO (PHUKALIMOHHON N3MEHUYNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psifa U
BApUALIMOHHON KPUBON»

https://m.edsoo.ru/863e8efe
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HacnencrBeHHnast "3BMEHUMBOCTb.

20 JIaboparopHas padota Ne 7. «AHanus . 0.5 Butimnorexa LIOK
MyTaLHi y Apo30¢uUiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIpenaparax»

bubmuoreka [IOK

30 T'eHeTnka venosexa ! https://m.edsoo.ru/863e8d78
PesepBHEIit ypok. O600IIeHHE TIO

31 teMe «HacnencrBennocts  u 1
W3MEHYUBOCTH OPTaHU3MOB)

bubmuoreka [IOK

32 Cenexuns kax Hayka H IIpoLece 1 hitps:/m.edsoo.ru/863¢9214
MeTonnl ¥ JOCTMKEHUS CEJICKITNHT bubmoreka [IOK

33 pacTEeHU U KUBOTHBIX 1 https://m.edsoo.ru/863e¢9214
buoTexHonorus kak oTpacib bubnuorexa [IOK

34 MPOU3BOJCTBA 1 https://m.eds00.ru/863¢9336

OBILIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 34 0 4
11 KUITACC
KounyecTBo yacos JJIeKTPOHHBIE
Ne Jara uugpospie
w/n Tema ypoka Beero Konrtpoabnsbie | IlpakTuueckue H3yueHus o0pa3oBarejibHbIE
padoThI padoThI pecypcesl
. bubmmoreka [IOK
1 OBOJTIONHS 1 METOIBI €€ H3YCHUS 1 https://m.edsoo.ru/863ea20e



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
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/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

WcTopus pa3BuTHS IpEACTaBICHUH 00

bubaunoreka [IOK

2 9BOJIIOIINHI https://m.eds00.ru/863e¢9570

bu6muoreka [IOK

3 MukposBomomnus https://m.edsoo.ru/863e9cle
[Homynsiuus Kak 31eMeHTapHas
€IMHUIIA BUJA U SBOJOLIUU.

4 Jla6opatopuas pabGora Ne 1 0.5 brbmmorexa LIOK
«Cpasmenmue BHIOB 1o https://m.eds00.ru/863¢99¢6
MOP(OTIOTHIECKOMY KPHUTEPHIO)

JIBroKyuue cuisl (37eMEHTapHbIe bubmuotexa LIOK
> (aKTOpBI) IBOITIOIHH https://m.edsoo.ru/863e9da4
5 bubmoreka [IOK

6 EctectBenHbIi 0TOOpP U €ro GopMBI https://m.eds0o.ru/863e9ed0

Pesynprars! 3Bontonuu:

MPUCTIOCOOTIEHHOCTh OPraHU3MOB U

BHUs1000pa3zoBanue. JlaboparopHas Bub6muorexa 1IOK
0.5

7 pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
PUCTIOCOOTIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepay
Hamnpasnenus u nytu bubmmoreka [JOK

8 MaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle

9 HeoGpatumocTs 3BoMIOIUN

10 Wcropus :xu3Hu Ha 3emile U METO/IbI

€€ U3y4eHHUs
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I'unoressr MPOUCXOKACHHUA )KU3HU HA

bubaunoreka [IOK

1 3emie https://m.edsoo.ru/863eaSa6
Pa3BuTHe )xu3HM Ha 3emIe 10 3paM U bubnmorexa [JOK

12 repuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl 3BOIIOLUN
PaCTUTENBHOTO U YKUBOTHOTO MHPA.

3 [TpaxkTrueckas padorta Ne 1 05 BuGmiorexa [OK
«3ydeHne UCKOIaeMbIX OCTATKOB : https://m.edsoo.ru/863easbe
pacTeHul U )KUBOTHBIX B
KOJUJIEKLIUSIX»
CoBpeMeHHas cuctema bubnmnoreka [JOK

14 OPraHU4eCKOro MUpa https://m.edsoo.ru/863ca48¢

bubmoreka [IOK

15 DBOJTIOLMS YeTIOBEKa (aHTPOIIOTCHES) https://m.edsoo.ru/863eac2c
JBuxyuie cuisl (hakTopsl) bubmuoteka [JOK

16 aHTpPOIIOTEHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaUH DBOJIOINHA

17 YyeJioBeKa
UYenosedeckue pacsl U NPUPOAHBIE bubmuoteka [JOK

18 aJlanTanny YeJI0BeKa https://m.edsoo.ru/863eaca2
PesepsHrlit ypok. O60011eHue mo

19 TeMe «BO3HMKHOBEHUE 1 Pa3BUTHE
JKU3HU Ha 3eMJIe»

20 OKOJNOTrHus KaK HayKa

21 Cpenbl 00UTaHUS U SKOJIOTHYECKUE bubaunoreka [IOK
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(axTopsI

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

Abuotnueckue GakTopshl.
JlabGopatopnas padota Ne 3.
«Mopdonoruueckue 0COOCHHOCTH

2 pacTeHuii U3 pa3HBIX MECT 05 bubnnorexa IIOK
oburanusy». JJaboparopnas pabora Ne https://m.edsoo.ru/863ebl0e
4. «Bnusinue cBeTa Ha pocCT U
pa3BUTHE YEPEHKOB KOJIEyCay
) bubmuoreka [IOK
3 Brotirieckie daxToper https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKH
nomynsauuu. [Ipakrnyeckas padora Ne
24 2 «[Tomcy€T MIOTHOCTH MOMYJISIIIHI 05
pa3HbIX BUJOB PACTCHHID»
CooO1iecTBa OpraHu3MoB — bubmuoteka [JOK
25 OuoIeH03 https://m.edsoo.ru/863eb46a
DKOJIOTHYECKUE CUCTEMBI bubnnoreka [IOK
26 (9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTEHN SKOCHCTEMBI.
27 DKOJIOrHYECKUE TUPAMHUJIBL. Bubmioreka [IOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykieccus
28 [IpuponHbIe SKOCUCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBbI
30 buocdepa — mmobanpHas bubmmoreka [IOK

IKOCHCTEMA 3eMIIU

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTHU CYIIECTBOBaHUS

bubaunoreka I[IOK

31 ouochepsl 1 https://m.edsoo.ru/863ebd16

32 YenoseuyecTBo B Onochepe 3emiun 1
CocyIecTBOBaHUE IPUPOJIBI U bubmnoreka [IOK

33 YeJI0BeYEeCTBa 1 https://m.edsoo.ru/863ebale
PesepBHelit ypok. O0001IeHIE TEMBI

34 «Co00111ecTBa U IKOJIOTHYECKHE 1
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 24 5

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLIECCA
OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYEHUKA

METOANYECKUE MATEPHUAJIBI I YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






