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MOACHHUTEJIBHAA 3AITUCKA

[Tpu paspaboTke mnporpaMMmbl M0 OHOJOTUHM TEOPETUYECKYIO OCHOBY JIIs
ompeencHUsT TOAX0M0B K (OPMUPOBAHUIO COJEPKAHUSA YYEOHOro IpeaMera
«buonorus» cocTaBWIM: KOHUeNTyainbHble Tmonoxenuss OI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH  IICJICH, COAEp:KaHUs, pE3yJbTaTOB OOy4YyeHUA W
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX HENsIX U
MPUHIIMIIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHHME CHCTEMbI CpEIHEro
obmero obOpazoBanusi B Poccuiickoit ®enepanuu, a TakKe TMOJOKCHHSI O
crienupuke OUOJIOTHH, €€ 3HAYEHUH B MMO3HAHUM KUBOUW MPUPOJIBI U 00ECIIEUEHUH
CYILIECTBOBAHUS YeJIOBEYECKOro obmiecTBa. COriacHO Ha3BaHHBIM MOJIOKCHUSIM,
omnpesieNeHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu ma€T mNpeACTaBICHUE O I1endx, 00 oOmei
cTpaTerud OOyudeHHs, BOCHHUTaHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEJICTBAMHM
yuebHoro mpenMera «buonorus», onpenenser o0s3aTeNbHOE MPEAMETHOE
colepXKaHue, €ro CTPYKTYpy, pacmpeneiicHue Io pasaesaM U Temaw,
PEKOMEH/IYEMYIO MOCIIEI0BATEIbHOCTh U3yUeHHUsl Y4eOHOTO MaTepuasa ¢ yu&ToM
MEXKIPEAMETHBIX M BHYTPUIIPSIAMETHBIX CBS3CH, JIOTMKM 00pa3oBaTEILHOTO
polLecca, BO3pacTHbIX 0coOOeHHOCTEN 00yUYarouXCsl.

B nporpaMmvMe mo OuolorMM TaKXKE YYUTHIBAIOTCA TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEIMETHBIM pe3ylbTaTam
o0ydyeHuss B  (OPMHPOBAHMM OCHOBHBIX BHJIOB yueOHO-TIO3HABATEILHOM
NeATEeIbHOCTH/YUeOHBIX JEHCTBUI OO0YYaIOIIUXCS IO OCBOCHUIO COJCPIKAHUS
OMOJIOTMYECKOTO 00pa3oBaHMUsI.

B nporpamme no 6uonoruu (10—11 xnaccel, 6a30BbIil YPOBEHB) pealn30BaH
MPUHIIMI TIPEEMCTBEHHOCTH B HM3y4YeHUU OHOJIOTMM, Onarojaps 4emMy B HeW
MPOCMATPUBACTCSA HAMpPABICHHOCTh HA pa3BUTHC 3HAHMI, CBS3aHHBIX C
GopMUpOBaHHEM  €CTECTBEHHO-HAy4YHOTO  MHUPOBO33pPEHHS, [IEHHOCTHBIX
OpUEHTAIIMI JTMYHOCTHU, IKOJOTHUYECKOTO MBIIIUICHHUS, IPEICTABICHUH O 310POBOM
oOpase KU3HU U OCPEKHBIM OTHOUICHHUEM K OKPYXKAlOIICH NpUPOIHOU cpeje.
[ToaToMy Hapsay ¢ M3ydeHHEeM OOLIEOMOJIOTMYECKMX TEOPHH, a TaKkKe 3HaHHWM o
CTPOCHHUH HUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOILIECCOB B MpOrpaMmMme Mo OHOJIOTMH YyJIeI€HO BHUMAaHHE HCIOIh30BAHUIO
MOJTyYCHHBIX 3HAHUM B MOBCEAHECBHOMN JKU3HU U1 PCIICHUS MPUKIAIHBIX 331a4, B
TOM 4YHCle: NPO(UIAKTUKH HACIEJACTBEHHBIX 3a00J€BaHUI YEIOBEKA, MEIUKO-
IeHETHYECKOro KOHCYJIbTHPOBaHHUS, 000CHOBaHUS IKOJIOTHUYECKH
1[EJIECO00Pa3HOro TMOBEICHUA B OKPYXKAIONICH MPUPOTHON cpene, aHauu3a
BJIUSTHUSL XO3SUCTBEHHOW JIEATEIHLHOCTH YeJIOBEKa Ha COCTOSHHE IPHPOJHBIX H
UCKYCCTBCHHBIX DKOCUCTEM. Y CHJICHUEC BHUMAHUA K MPUKJIATHON HAMPaBICHHOCTH
yueOHoro npeaMera «bHOIOTHS) TPOJAUKTOBAHO HEOOXOAUMOCTBIO OOECIeUeHuUsl



YCIOBUM JIJIsI PEIlIeHHs] OJHOM M3 aKTyaJbHBIX 3a7a4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpazoBaHus, KoTopas mpenanonaraet (GopmupoBaHue y  00ydarouuxcs
CIIOCOOHOCTH  a/IaliTUPOBATBCA K HW3MEHEHHSIM JUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT0 MHUpA.

buonoruss Ha ypoBHE cpeaHero oOmero oOpa3oBaHHs 3aHMMAET BaXXHOE
mecto. OHa oOecrneuuBaeT (GOpMUpPOBAHUE Y OOYHAIOIIMXCS MPEICTABICHUN O
HAay4YHOH KapTUHE MHpA, pACIIUpSeT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYMUTENIBHBIX MPHU3HAKAX — YPOBHEBOM OpraHu3alMd W 3BOJIIOLMH, CO3HAET
yCIOBUA  IUIS:  TO3HAHWS ~ 3aKOHOB  JKUBOM  mpUpoAbl, (HOopMUpOBaHMS
(PyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOro M Oe3omacHoro ooOpasza
U3HH, KOJOTMYECKOIO0 MBIIUIEHHUS, IEHHOCTHOTO OTHOLIEHHUS K KMBOM MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3HaueHne OMOIOTUS UMEET TAKKE JUIS PEIICHUS BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3adad  cpenHero  oOmero  oOpa3oBaHUA,  COLIMATIM3AINH
oOyuatomuxcs. M3yuenne 6uonorun odecrieunBaer ycioBusl sl (popMHUpOBaHMS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(MOPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPhI, CIOCOOCTBYET MHTErpaliii OWOJIOTUYECKUX 3HAHWUH C
MPEICTABICHUAMH U3 IPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3zaHHbIE MOJIOKEHHS O MpEJAHA3HAYEHUH Y4uyeOHOro npeaMera
«buonorus» CcOCTaBUIM OCHOBY JJIi OMNpPENCICHUSA IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJAEpXkKaHUfA, IMPEACTABICHHOTO B IIpOorpaMMe IO
OMOJIOTHH.

Otb6op comepskanusa ydebHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYUIECTBIIEH C MO3UUUH KyJIbTYpOCOOOpa3HOIrO MOJX0Ja, B COOTBETCTBHH C
KOTOPBIM OO0YyYarIuecss OOJKHbI OCBOUTH 3HAHUS M YMCHHUSA, 3HAYUMBIC IS
dopmupoBaHus 0OO0IIEH KyJIbTYphI, OINpEACISIIONIME aJIEKBAaTHOE TOBEJICHUE
4EIIOBEKA B OKPYXKAIOIICH MPUPOIHOM cpene, BOCTpeOOBAHHBIC B MOBCEIHEBHOMU
KU3HU U TIPAKTUYCCKOH aesaTenbHOCTH. Oco00e MECTO B DTOM CHCTEME 3HAHHM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CITY:KaT OCHOBOU 11st (hOpMUPOBAHUS
NIPEICTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAYYHOH KapTHHE MHpa U
IEHHOCTHBIX ~ OPHEHTALMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3alllH
OMOJIOTUYECKOTO 00pa30BaHMS.

CrpyKkTypupoBaHUE CoOjiepaHus Y4eOHOro marepuaja B MpPOrpaMMe 10
OMOJIOTMM OCYHIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTJIMYUTEIBHBIX 0COOCHHOCTAX >KUBOU MPUPOIBI, O €& YPOBHEBOI OpraHu3aliui u
3BOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICTIEHBI CIIEIYIOLIUE CoAepKaTenbHble TMHUM: «buonorus kak Hayka. MeToasl
Hay4yHOro no3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHusMm Kak



Ouosoruueckas cucreMa», «CucreMa M MHOTO0Opasve OpPraHUYECKOTO MHPay,
«IBOIOLMSA XKUBOM IPUPOABD, « IKOCUCTEMBI U IIPUCYILIHE UM 3aKOHOMEPHOCTH.

Hens u3ydyenuss yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJICHUEC  OOY4YalOUIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBHOM
OpraHu3allMM >KMBBIX CHCTEM pa3HOTO paHra H NOPHOOPETEeHHE YMEHHH
WCIIOJIb30BaTh OTH 3HAHMS MJI1 TPAMOTHBIX JEUCTBHM B OTHOLICHUH OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX JKU3HEHHBIX MPOOIEM.

JocTu:keHue 1enu u3ydeHus yueOHoro mnpeamera «buomnorus» Ha 6a30BOM
YpOBHE 00€CIeUrnBacTCs PEUICHUEM CIICIYIOMUX 3a0a4:

OCBOEHHME OO0YYalIIMMHUCS CHCTEMbI 3HAHUH O OHUOJIOTHYECKHUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUNOTE3aX, MpaBujax, CIyKaluux OCHOBOU
Juist (popMHpOBaHMS IPEJICTABIEHUH O €CTECTBEHHO-HAy4yHOH KapTUHE MHpa, O
METO/aX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPAa3uu U OCOOCHHOCTSIX YKUBBIX
CHUCTEM PA3HOTO YPOBHSI OPraHU3allUU, BBIAAIOUIMXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEJOBAHUSIX B OUOJIOTHH,

dbopMupoBaHUe Yy O0Y4YalOIIUXCA IMO3HABATENBHBIX, WHTEIUICKTYaJbHBIX W
TBOPYECKUX CMOCOOHOCTEH B MpOIECCE aHaIM3a JAHHBIX O IYTSAX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IVISI0B, WICH M MOAXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OPraHHU3aIUH;

CTAaHOBJIICHHE Yy OOydYammmxcs oO0med KyabTypbl, (GYHKIHOHAILHON
IrPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OLICHUBATDH SBJICHUA OKPYXKAIOIIIETO
MHpa SKMBOW MNPUPOJBI HA OCHOBAHMHM 3HAHUN U ONbITa, TOJYYEHHBIX MPH
H3YYCHUH OUOJIOTHH;

dopmupoBaHHe Yy OO0ydarOIIMXCs YMEHWH WUIIOCTPUPOBATh 3HAUEHHE
OMOJIOTUYECKUX 3HAHMA B MPAKTUYECKOW JCATEIBHOCTH YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHH U arpoOUOTEXHOJIOTHI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TMO3HAHHUS YEJIOBEKOM >KUBOMU
MIPUPOJIBI, HCOOXOAUMOCTU OCPEKHOTO OTHOIICHHUS K HEH, COOJIIOACHUSA I THYECKUX
HOPM TIPU NPOBEICHUH OHOJIOTHYECKUX UCCICIOBAHMUIA;

OCO3HAHHME IICHHOCTU OWOJIOTMYECKUX 3HAHWUW i1 TOBBIIICHUS YPOBHS
IKOJIOTHYECKOH KYJIBTYPBI, I QOPMUPOBAHKUS HAYYHOTO MHUPOBO33PEHHUS;

MIPUMEHEHUE MTPHOOPETEHHBIX 3HAHUM U YMEHUI B MOBCETHEBHOW JKU3HU J1JI4
OLIEHKH MOCJEACTBUM CBOEH JIEATEIILHOCTH 110 OTHOUICHUIO K OKPYKaKIIEH cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHUE U COONIOACHHE Mep MNPOMUIAKTUKH
3a00s1eBaHUI.

B cucreme cpennero obuiero oOpaszoBanusi «buosiorusi», uzydaemas Ha
0a30BOM YPOBHE, SBISCTCS 00A3aTECIbHBIM YYCOHBIM MPEAMETOM, BXOMSIIUM B
cocTaB IpeaMeTHOHN o0nacTH « EcTecTBEHHO-HAYUYHBIE MPEIMETHD.



JInst uzyuenust OMoJioruu Ha 6a30BOM YPOBHE cpeiHero odIiero oopa3oBaHusi
otBonutrcsa 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hemenmo), B 11 knacce — 34
yaca (1 yac B Heneno).



COILEPKAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYCCKUMH U
JIPYTUMHU €CTECTBEHHBIMHU HayKamu, (puiiocoduei, 3TUKOM, 3CTETUKOH M MTPaBOM.
Ponb Ouonoruum B (OPMHUPOBAHMM COBPEMEHHON HayyHOM KapTHHBI MUpa.
Cucrema OMOIOTHYECKUX HAYK.

MeTo1bl O3HAHUS KUBOW TPUPOABI (HAOTIO/ICHHE, IKCIIEPUMEHT, OTTHCAHHE,
U3MEpeHue, Kiaaccupukanus, MOJCIUPOBAHUE, CTAaTUCTUYECKas o00paboTka
JIAHHBIX ).

JemoHcTpamum:

IToptpersi: Y. Hapeun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabnuirel v cxeMbl: «MeTO/Ibl MO3HAHUS JKUBOM PUPOIBD.

JlaGoparopHblie U IpaKTHYECKHE PAdOThI:

IIpakTuueckast pabora Ne 1. «Mcnonb3oBaHuE pPa3UYHBIX METOJIOB IpHU
H3YYCHUH OMOJOTHYECKUX O0OBEKTOBY.

Tema 2. 7KuBble cHCTEMBbI U X OPraHU3al U,

JKuBble cucTeMbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otnudue
’KUBBIX CUCTEM OT HEOPTAHMUYECKOU TPUPOJIBI.

CaoiicTBa OMoOcKcTEM M MX pazHooOpasue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOH, 3KOCHUCTEMHBIN (OMOTr€01IeHOTHYECKHUIT), OMOChepHBIi.

JdeMoucTpanum:

Tabnuiel 1 cxeMbl: «OCHOBHBIE MTPU3HAKU KU3HU», «YPOBHU OpraHU3allMU
YKUBOM IIPUPOIBI».

ObopynoBanue: Mojenb Mosiekynsl JTHK.

Tema 3. XuMHUYeCKHI COCTAaB M CTPOEHHE KJICTKH.

XUMHYECKUH COCTaB KIETKU. XHMHUYECKHE HJIEMEHTBI: MaKpOIJIEMEHTHI,
MHKpPO3JIeMeHThL. Bo/la 1 MUHEpaibHbIE BEIIECTRA.

OyHKIMM BOABI U MHHEpPAIbHBIX BellecTB B kieTtke. [lopnep:kanue
0CMOTHYECKOro DaJiaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMUHOKUCIOTHI — MOHOMEPBI OCJIKOB.
He3ameHumblie 1 3aMEHUMBbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€lIKOBOM MoNekyibl (LepBUYHAsl, BTOPUYHAsl, TPETUYHAS H
4yeTBEPTUYHAsI CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonorudeckue
(GyHKIUU OENIKOB.



depMeHTHl — Ouollorudeckue Katainuzatopel. CtpoeHue (depmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas crneuuduyHocts. Kodepmentsl. Buramussbl.
OTnuunsi PepMEHTOB OT HEOPraHUYECKUX KaTaJIM3aTOPOB.

VYrneBoael:  MoOHOcaxapuabl  (Tioko3a, puboza W Ae30Kcupudo3a),
qucaxapuiel  (caxaposa, JakTo3a) M MoJMcaxapuibel  (Kpaxmai, TJIHUKOTeEH,
Le/UT003a). buonorudyeckue GpyHKIUU YIIICBOIOB.

Jlunuael:  Tpurmuuepunabl, Gochomunuab, crepounbl. [mapodubHO-
ruipodoOHbIe  cBoMcTBa. buonormdeckue (QyHKuuM JUnuaoB. CpaBHEHHE
YIAEBOA0OB, OCIKOB U JIMITUIOB KAK UICTOYHUKOB DHEPIHH.

Hykneunossie kucinorsl: JHK wu PHK. Hykneorunsr — MoHOMEpBI
HyKIenHOBBIX KUCIOT. Ctpoenue u dynkuuu JJHK. Crpoenue u dynkuuu PHK.
Bugst PHK. AT®: ctpoenue u pyHKIIHH.

Huronorus — nayka o kierke. Knerounas teopust — npumep B3auMOICHCTBUSA
uaei 1 (akToB B HAYYHOM MO3HAHUU. METOIbl U3YYCHHS KICTKU.

Knerka kak menoctHass »xuBas cuctema. OOmMe MNpU3HAKKH KIETOK:
3aMKHyTas HapyxHas memOpana, mouyekyasl JIHK kak reHeruueckuii ammapar,
CUCTeMa CHHTe3a Oerka.

Tunel KJIETOK: »yKapHOTHYECKas M mpokapuoTudeckad. (OcobOeHHOCTH
CTPOEHUSI TPOKAPUOTHUYECKOU KieTku. KierouHas crenka Oakrepuil. CTpoeHue
AYKApUOTHYECKOM KIETKU. (OCHOBHBIE OTJIMYUS PACTUTEIbHOM, >XUBOTHOU U
rpUOHON KIETKU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KIIETOYHAsl CTEHKA, INIMKOKAJIUKC, MX
¢yukuu. [1nazmatuyeckas memOpana, e€ cBoiictBa U pynkuuu. lluromnazma u eé
opranoujibl. OnHomemOpanHbie opraHoujibl kietku: JIIC, anmapat T'onbaxw,
nu30coMbl. [lonyaBTOHOMHBIE OpraHOMAbl KJIETKH: MHUTOXOHJPHUH, TIUIACTUJIBL.
IIpoucxoxkaeHHe MUTOXOHJpUM H TuIacTH]. Buael mmactua. HememOpaHHBIE
OpraHOWJIbl KJETKU: PUOOCOMBI, KIETOYHBIH IIEHTP, LIEHTPUOJH, PECHUYKH,
KIYTUKU. OYHKIIMHA OPraHOMI0B KJIeTKU. BritoueHus.

Anpo — perynaropHbsiii HeHTp kiaeTku. CTpoeHue sapa: saepHas 00oJouka,
KapHoIlUia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCopT BEUIECTB B KIIETKE.

JemoHcTpamum:

IToprpetsr: A. Jlesenryk, P. I'yk, T. [lIsann, M. IIneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XHMHYECKUX JJIEMEHTOB B HEXHUBOHU
npupojie», «PacrpeaeneHue XUuMUYECKUX 3JIEMEHTOB B dKUBOH MPUPOJIEN.

Tabmuuer u cxemsl: «llepuoauueckas TabnMIla XUMHYECKUX DJIECMEHTOBY,
«CTtpoeHue MOJIEKYIIbl BOJIb», «brocuHTe3 Oenka», «CTpoeHrne MOJIEKYJIbI OeKkay,
«Ctpoenue depmentay, «Hykneunonsie kucnotsl. [JHK», «CtpoeHue Mosekysibl



ATD», «CtpoeHne 3ykapuOTHYECKON KIETKH», «CTPOEHHUE KUBOTHOM KIIETKHY,
«CtpoeHue pacTUTENILHON KIETKH», «CTpoeHHE IPOKAPUOTHYECKON KIIETKWY,
«CTpoeHue sijipa KIETKH», « YTIEBOABIY, «JIUHIABD.

OOopynoBaHue: CBETOBOM MHMKPOCKOM, OOOpPYJOBaHUE JIi NPOBEICHUA
HaOII0/IeHU, M3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBLHBIX KJIECTOK.

JlaGoparopHblie U IpaKTHYECKHE PAdOThI:

JlaGoparopHass pabora Ne 1. «M3ydyeHue KaTaIUTHYECKOW aKTUBHOCTHU
(bepMEeHTOB (Ha MPUMEPE aMUIIa3bl WU KaTajaasbl)».

JlaGoparopHast pabGora Ne 2. «M3yueHue CTpPOEHHS KIETOK pPaCTEHHI,
KUBOTHBIX M OaKTEpUil MOJ MHKPOCKOMOM Ha IOTOBBIX MHKpOIpEenaparax U ux
OTTHCAHUEY.

Tema 4. ZKuzHeneATe JbHOCTH KJIETKH.

OOmeH BeniecTB, WIK METa0OIU3M. ACCUMWIAIMS (TJIACTUYECKUM 00MEH) U
JUCCUMUJISIIIUSL  (SHEPreTHUeCKUii 0OMEH) — JIB€ CTOPOHBI €JIMHOIO TIpolecca
Merabonus3ma. Pojb 3aKOHOB COXpaHCHHUS BEIIECCTB W DHEPTrUU B MOHUMAHHUU
MeTtabonu3ma.

Tunel oOMeHa BeliecTB: aBTOTPOGhHEBIN U reTepoTpodHbIi. Posb GepMeHTOB
B OOMEHE BEIIECTB U IPEBPAICHHU YHEPTUH B KIIETKE.

dortocunte3. CmeroBas W TeMHOBasg (a3el doTtocunTe3a. Peakuuu
doTocunTesa. IpdekTuBHOCTL oTOCUHTE3a. 3HAYCHHE (HOTOCHHTE3a IS JKM3HU
Ha 3emiie. Bousinue ycnoBuid cpejbl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTCHUH.

XeMmocHuHTe3. XEeMOCHHTE3UpYoIue OakTepuu. 3HaUeHHEe XEeMOCHUHTEe3a s
YKU3HU HA 3eMIIe.

DHepreTHueckud oOMeH B KieTke. PaciiensieHne BeliecTB, BBIJEICHHE W
AKKyMYJUPOBaHHE DHEPrud B KJIETKE. OTambl HSHEPTETUYCCKOrO0 OOMEHa.
I'mukonus. bpoxenue u ero Buael. KuciopoaHoe OKUCIEHHE, WM KIETOYHOE
JbIXaHHE. OKuCIUTENBHOE dochopumupoBanue. Db dexTUBHOCTD
YHEPIeTUYCCKOro 0OMEHa.

Peakiuu maTpuuHoro cuHrte3a. IlenHerumdeckas uHdopmaums u JIHK.
Peanuzanus reHerudeckoil mHdopmanuu B KieTke. ['eHETHYECKUH KOA U €ro
cBoiictBa. Tpanckpunuus — matpuusblii cuate3 PHK. Tpancnsiuus — Ouocunrtes
Oenka. Dtanbl TpaHchwsauud. KoaupoBanue amMuHOKUCHIOT. Ponb pubocom B
OnocuHTe3e Oenka.

Heknetounsle ¢hopmel xu3HU — BUpPYChL. Mctopust otkpeiTust Bupycos (. 1.
WBanoBckuii). OcOOCHHOCTH CTPOCHHUA M SKM3HCHHOTO IIMKJIA BHPYCOB.
bakrepuodarn. bone3Hu pacTeHHii, KMBOTHBIX M UYEJIOBEKa, BBbI3BIBAEMBIE
Bupycamu. Bupyc ummynoaedunura yenoreka (BUY) — BozOyaurens CITM/]a.



OOpaTHass ~ TpaHCKpWIMs, peBepraza W  uWHTerpasa. lIpoduiakTuka
pacnpocTpaHeHHUS! BUPYCHBIX 3a00JICBaHUIA.

JdeMoucTpanum:

[Toptpetsr: H. K. Konbuos, /. M. UBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tumel nUTanus», «Metadonuszm», «MHUTOXOHIPHUS,
«HepreTudeckuil o0men», «Ximopomnacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenue u GhyHKIMOHHUPOBaHHE reHay, «CuHTe3 Oenkay, «'eHeTHYSCKUI Koy,
«Bupycei», «bakrepuodaru», «CtpoeHue u >xku3HeHHbIA UK Bupyca CIIN/da,
Oaktepuodara», «Pernukarmsa JTHK».

OGopynoBanue: Moaenu-anmiukammu «¥Yasoenue JIHK u tpanckpunius,
«buocunTes 6enka», «CTpoeHUe KIETKH», Mojelb cTpyKTyphl JTHK.

Tema 5. Pa3MHOKeHHe U HHAUBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krnero4Hsli UK, WK KU3HEHHBIM LMKI KiIeTku. MuTepdaza u mutos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Pemnmukamus — peakius MaTpUYHOTO
cunre3a JIHK. Ctpoenmne xpomocoMm. XpOMOCOMHBIN HabOp — KapUOTHIL
JlunnounHeli W TratvlOMIHBIA  XpOMOCOMHBIE — HAaOOpbl.  XpomaTHbL.
[Mutonoruueckue OCHOBBI PAa3MHOXKEHHUS W  HMHAUBUIYAIBHOTO  Pa3BUTHUS
OPTraHU3MOB.

Henenue kietkn — Muto3. Craguu muto3a. [Iporecchl, npoucxoasuge Ha
pa3HbIX CTaAUIX MHUTO3a. bHOTOrH4ecKuii CMBICII MHUTO34.

[Tporpammupyemasi rudenb KISTKU — arnonTo3.

@OopMbI Pa3MHOKEHHsI OPraHM3MOB: Oecroioe U NoJioBoe. Buasl Oecnosnoro
Pa3sMHOXKECHUS: [I€JICHUE HAJABOE, IOYKOBAaHHUE OJHO- KM MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHHUE, BEreTaTUBHOE pa3MHOkKeHHe. VICKyCcCTBEHHOE KIIOHMPOBAaHHE
OPIraHU3MOB, €r0 3HAYEHUE [1JIs CEICKIIUU.

[TonoBoe pa3MHOKEHHE, €0 OTIIMYKS OT OECII0JI0rO.

Meito3. Craguu meinosa. [Ipoueccel, nmpoucxoasuue Ha CTaausaX MeEHO3a.
[loBenenue xpomocoM B Menose. Kpoccunrosep. bHOTOrM4eckuil CMbICH U
3HAYEHHUE MEHO3a.

['ameTorenes — mpomecc 00pa3oBaHUS TMOJOBBIX KIETOK Y >KHUBOTHBIX.
[TonoBble xemne3bl: CEMEHHMKH M ssMuHUKWA. OOpa3oBaHHMe M Pa3BUTHUE MOJIOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOICHES3.
Oco0eHHOCTH CTpPOEHHS SIMIEKIETOK W crepmMaTo30uaoB. OIUIOI0TBOPEHHE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Irtanbsl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpynsnus, opraHoreHes. [loctamOpuonanbHoe pa3BuTHe. TUIIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHSL: MPSAMOE, HeNnpsAMoe (JIMYMHOuYHOE). BimsHue



Cpe/ibl Ha Pa3BUTHE OPraHHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pazsutue pacteHuil. OHTOreHE3 UBETKOBOI'O PACTEHMS: CTPOCHUE
CEMEHH, CTaJUH Pa3BUTHSL.

JdeMoucTpanum:

Tabmuuer u cxembl: «®OpMbI pa3MHOKEHHUS OpPraHu3MoB», «JlBoiiHOE
OIUIONOTBOPEHUE Vy LBETKOBBIX pacTeHUi», «BeretatTuBHOe pa3MHOKEHHE
pactenuit», «Jlenenue kinerku Oakrepuit»y, «CTpoeHHE MOJOBBIX KIETOK»,
«Ctpoenune xpomocoMb», «Kietounbid nukim», «Pemmukanus JHK», «Mwutos»,
«Meitoz», «lIpsimoe u HenpsMoe pa3zBuTHe», «l aMeToreHe3 y MJIEKONUTAKIIUX U
4esi0BeKa», «OCHOBHbBIE CTaJUH OHTOTCHE3A».

ObopynioBanue: MHUKPOCKOII, MHUKpOIIpEnaparsl «CriepMaTo30u/1bl
MJICKOIIUTAIOLLETOY», «fHleKneTka mMiaekonuTamomero», «Kapuokunes B KIeTKax
KOpEIIKa JyKa», MarHuTHas MoOJeib-alniuiukanusa «/lenenue kieTkuw», MOIENb
JIHK, moniens metada3zHoi XpoMOCOMBI.

JlaGoparopHblie u IpaKTHYeCKHe PAdOThI:

JlaGopatopHast padora Ne 3. «HaOmtogeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOMpPEnaparax».

JlaGopatopHast paGota Ne 4. «M3yuyeHue CTpOeHHs TMOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIpEnapaTax.

Tema 6. HacJieACTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3aauu reHeTukd. Mctopus pa3BuTHs TeHETUKU. POJIb IIUTOJIOTHU
U HMOpPUOJIOTHU B CTAHOBJICHMM TEHETHUKU. Bkian poccuiickux M 3apyOeiKHbBIX
YU4€HBIX B pa3BUTHE TEHETUKH. MeToabsl TeHEeTUKH (THOPUI0IOTHYECKHH,
[UTOTCHETUYCCKUMA, MOJCKYJIAPHO-TCHETUYECKHi1). (OCHOBHBIE T'€HETHUYCCKHE
NOHATHSL. [ 'eHeTHYecKkas CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKpEIMBaHUH.

3aKOHOMEPHOCTH HACJIEIOBAHUA NMPU3HAKOB, YCTaHOBJICHHbIE I'. Mennenem.
MoHorubpuaHoe CKpeluBaHue. 3akoH €IMHO-00pa3us THOPUIIOB IIEPBOIO
nokosieHusA. IlpaBuno pgomMuHupoBaHMs. 3aKOH pacCUICIUICHHUS IIPU3HAKOB.
I'unoresa yuctotsl raMet. [lonHOE ¥ HENOIHOE JOMHUHUPOBAHUE.

JluruOpuHOEe  CKpelIMBaHHE. 3aKOH  HE3aBUCHMOIO  HAcCJeJ0BaHUs
npu3zHakoB.  lluroreHeruueckue - OCHOBBI ~ JUTHMOPUIHOTO  CKPEIIUBAHMSL.
AHanmzupyroniee ckpeupanue. Menons3oBanue aHaIM3UPYIOIIEro CKpeIUBaHUs
IUIS1 OTIPEJICIICHUSI TEHOTHUIA OCOOH.

CuemnieHHoe HaciegoBaHue mnpuszHakoB. Pabora T. Moprana mno
CLIETJICHHOMY HacCIleJIOBaHUIO TeHOB. HapyllleHue clernieHust reHOB B pe3yJibTare
KPOCCUHIOBEpA.

XpoMocoMHasi TEOPHs HACIIECTBEHHOCTH. | eHeTUUeCKHe KapThl.



I'enernka mosia. XpoOMOCOMHOE OIpEJAEIIEHHE I0J1a. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBL. ['omorameTrHble W reTeporameTrHble opranu3mbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

H3menunBocTh. Buabl H3MEHYHMBOCTH: HEHACIEACTBEHHA U HACIEICTBCHHAS.
Pone  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapakTEepUCTHUKA
MOIU(DUKALIMOHHONW U3MEHUYMBOCTH. BapualimoHHelil psag v BapualldOHHAS KpUBasl.
Hopma peakuun npusnaka. KonnuecTBeHHblIE M KAa4ECTBEHHbIC NMPU3HAKU U HX
HopMa peakiiuu. CBolicTBa MOAU(UKAITMOHHON H3MEHUYHUBOCTH.

HacneacrtBenHnasi, wid reHOTHNHYECKasd, W3MEHUYUBOCThb. KoMOuHaTuBHAasA
W3MEHYHUBOCTh. Melo3 W TMOJOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
M3MEHUYUBOCTU. MyTarimoHHas u3MEeH4YUBOCTh. Kiaccudukanus MyTanuii: reHHEIE,
XPOMOCOMHBIE, TeHOMHbIe. HacToTa ¥ MpUYUHBI MyTaluid. MyTarenHsie (hakTopsbl.
3aKOH rOMOJIOTUYECKHUX PAJIOB B HAclIeACTBEHHOM n3MeHuuBoCcTH H. WM. BaBuioga.

Buesanepnas HacneaCTBEHHOCTbh U M3MEHYUBOCTD.

I'eneruka uyenoseka. Kapuorun uyenoBeka. OCHOBHbIE METOJBI I'€HETHKH
YyeJI0BEKA: IeHECaJOrHYCCKHi, OJTM3HEIIOBBIN, IIMTOICHETUYCCKHM, OMOXMMHUYECCKHUH,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOe Olpe/IelIeHHe rE€HOTHIIA:
[IOJJHOTEHOMHOE CE€KBEHHUPOBAaHHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOILIBIO
[MI[P-ananu3a. HacnenacTBeHHble 3a0o0JieBaHUsI YeJIOBEKA: TeHHbIE OONE3HH,
0OJIC3HH C HACJECACTBEHHOM MpPEIpacnoioKEHHOCThIO, XPOMOCOMHBIE O00JIC3HHU.
Comaruueckue U reHepatuBHble MyTauud. CTBOJOBbIC KIETKH. [lpuHIUIIBL
3/10POBOTO 00pa3a KM3HU, IMATHOCTUKH, MPOPUIAKTHKA U JICUSHUS] T€HETUUECKUX
Oose3He. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBAHHME. 3HAYCHUE MEIUIMHCKOM
IE€HETUKU B TIPEJIOTBPAIICHUH U JICYEHUU TeHETUYECKHUX 3a00/IeBaHUI YeIOBEKA.

JemoHcTpamum:

IToptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodeer-Pecosckuii, H. U. BaBunos.

Tabmuuer u  cxembl:  «MoOHOrMOpUIHOE ~ CKpPEHIMBAHUE W €rO
LUTOICHETUYECKAss OCHOBa», «3aKOH pACLICIUICHHS M €ro UUTOICHETHUYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  cKpeluBaHUEY,
«l{uTONIOTHYECKHE  OCHOBBI  JUTHOPHHOIO CKPEILIUBAHUSD, «Meiio3y,
«B3aumopenicTBue  aUleNbHBIX T'€HOB», «l'eHeTHYecKue KapTbl pacTCHUH,
KMBOTHBIX W 4eJoBeka»n, «l'eHeTHka mnona», «3aKOHOMEPHOCTH HaCJIEJOBAHUS,
CLUEIUICHHOr0 ¢ mojom», «KapuoTumbl 4delnoBEKa W KUBOTHBIX», «BuIbI
U3MEHYHUBOCTHY», «MoaudukanuonHas HW3MEHYHUBOCTh», «HacnemoBanue pesyc-
¢dakTopa», «I'eHeTHKa IpyIn KpoBu», «MyTallMOHHAsI K3BMEHUHUBOCTHY.

OOopynoBanue: Mojaenu-anmIuKkanuu «MOHOTUOPHUAHOE CKpEIIMBAHUEY,
«HenonHoe jpoMuHMpoBaHUEe», «JurubpuaHoe ckpemuBanue», «llepekpéct



XpPOMOCOM», MHKPOCKON W MuKponpenapaT «Jlpozoduna» (Hopma, MyTanuu
(bopMBI KPBUTEEB U OKPAcKH Teja), repbapuii «I opox moceBHOM.

JlaGoparopHblie U IpaKTHYECKHE PAdOThI:

JlaGopaTtopnas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIIHOTO H
JUTHOPUHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas padora Ne 6. «M3ydeHue MoauuKaIMOHHON M3MEHYHMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO psiia U BApUALIUOHHOU KPHUBOMY.

JlaGopatopHast pabota Ne 7. «AHanu3 mMyTaiuii y Apo30(HIbl Ha TOTOBBIX
MHKpOnpenaparax».

ITpaktuueckast pabora Ne 2. «CocraBlieHME W aHalU3 POJOCIOBHBIX
4EIIOBEKAY.

Tema 7. Cesnrekuus opranusmMoB. OCHOBbI OMOTEXHOJIOT M H.

Cenexuug Kak HayKa U MPOLECC. 3apOXKIACHUE CENEKIUU U JOMECTUKAIHUA.
VYyenue H. WM. BaBunoBa o0 [eHTpax MNOPOUCXOXKICHUS W MHOTro0o0pasus
KyJIbTYPHBIX pacTeHuid. LIeHTpbl MPOHUCXOKIEHUS JIOMAIIHUX KUBOTHBIX. COpT,
Mopo/ia, ITaMM.

CoBpeMeHHbIe METO/Ibl CeNeKIUA. MaccoBblii U MHAMBUIYAIbHBIH OTOOPHI B
CEJICKIIMU pacTeHUM M KUBOTHBIX. OIleHKa »KcTepbepa. banM3kopoacTBEHHOE
ckpemuBanue — WHOpuAuHT. Yucrass nmuausi. CKpelIMBaHHUE YHUCTBIX JIMHHUH.
['eteposuc, wiu rubpunnas cuna. HepolcTBeHHOE CKpelMBaHUE — ayTOPHUIAMHT.
Otrpanéunas rubpuamsanus u  e€ ycrnexu. VCKycCTBEHHBId MyTareHes W
MOTyYEeHHE TOJUIUIOWJ0B. JlOCTHXKEHUS CENEeKIMH pACTEeHUH, S>KUBOTHBIX H
MHUKPOOPTaHNU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HHKEHEpHUs. ITallbl
coznanusi pexomOuHanTHoM JIHK wu Ttpancrenneix opranumzmoB. Kierounas
nHkeHepus. KiietouHble KyJnbTypbl. MUKPOKIOHAILHOE PA3MHOXKEHHE PACTEHUH.
KiioHupoBaHHME BBICOKONMPOIYKTHUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB.

OKojoruyeckue M dTHYeckue  npobimembl. MO —  reHeTuyecku
MOAU(UIIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

IToprpersr: H. WU. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuiel U cxembl: KapTa «LleHTpBI MPOUCXOXKJIEHUSI U MHOT000pasus
KYJBTYPHBIX pacTeHui», «[lopoapl 1oMamHux xKUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuit», «Otnanénnas rudpuausanus», «Padotsl akagemuka M. @. BanoBay,
«ITonmumnouausi», «OO0beKTH OUOTEXHONOTUW», «KileTouHble KyIbTYphl H
KJIOHUpOBaHue», « KoHcTpynpoBanue u nnepeHoc reHoB, XpOMOCOMY.

OGopynoBaHHe: MYJISKH TUIOJIOB U KOPHEIIOA0B AUKUX (DOPM U KYIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX035IHCTBEHHBIC PACTCHUS.



JlaGopaTopHble H MpaKkTHYeCKHe PadOThI:

JKkckypeusas «OCHOBHbIE METOAbI U JOCTMIKCHHMS CEJIEKUMU PAacTeHUM u
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHUIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATENIbHBIN ~ y4aCcTOK, B TEIUIMYHOEC XO34MCTBO, J1aOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».



INDTAHUPYEMBIE  PE3VJIBTATbBI OCBOEHHUSA ITIPOTPAMMLBI 11O
BUOJIOTMKM HA  BA30BOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA30OBAHUSI

Cornmacio ®I'OC COO, ycraHaBiMBalTCs TpeOOBaHHUS K pe3yibTaTaM
OCBOCHUS  OOYyYalIIMUMHCA IIporpaMM CcpeaHero  oOmero  o0pa3oBaHUS:
JTUYHOCTHBIM, METAMPEIMETHBIM H MPEIMETHBIM.

JIMYHOCTHBIE PE3YJ/IbTATbI

B cTpykType NIMYHOCTHBIX PE3YJIbTATOB OCBOEHUA IMpeamera «buomorus»
BBIJICJICHBI CIIEIYIOIIHE COCTABJISIIOIIME: OCO3HAHHE 00YyUYarOIIMMHUCS POCCHMCKOM
Ipa’kIaHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOINpE/ACNIEHUI0, HaJuuMe MOTHMBaUMM K  oOydyeHuro  OMOJIOTrHuH,
L[CJICHANIPABIICHHOE PAa3BUTHEC BHYTPEHHUX YOCKICHUI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[ICHHOCTEH M HCTOPUYCCKUX TPAAUIUN pa3BUTUA OHOJIOTHYECKOTO
3HAHUsI, TOTOBHOCTh M CMOCOOHOCTH 00YYalomuxcs pyKOBOJCTBOBATHCS B CBOCH
NEATENbHOCTH 1IEHHOCTHO-CMBICJIOBHIMU YCTAHOBKAMHU, HOPUCYIIUMH CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIMYKUE 3SKOJIOTMUYECKOrO TPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTD KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUS IpeaMeTa «buosiorus» J0CTUraroTcs B
CIMHCTBE Y4YeOHOW M BOCMUTATEIBHOM MJCATEIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUMCKUMU COLUOKYJIBbTYPHBIMU, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMH U HOPMaMH
MOBEJCHUS U CIOCOOCTBYIOT TpoOIEccaM CaMOIO3HAHUA, CAMOBOCIUTAHUA H
CaMOpAa3BUTHUs, PAa3BUTHUSL BHYTPEHHEH TIO3UMLMM JIMYHOCTH, [ATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPaBOIMOPSAKY, YEIOBEKY TPYyJa M CTApPUIEMY MOKOJIEHUIO,
B3aUMHOT0 YBa)K€HUs, OEPEKHOT0 OTHOUIIEHUS K KYJIbTYPHOMY HACJIEIHIO H
TpaAuLMSAM MHOTOHAIIMOHAIBLHOTO Hapona Poccuiickoit denepanuu, nNpupoac u
OKPY>KaIOIIEH Cpele.

JIndHOCTHBIE pe3yabTaThl OCBOCHUSA YdeOHoro mnpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYAIOIIUXCS PYKOBOICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIMENH JTUYHOCTH, CHCTEMOH II€HHOCTHBIX
OpUCHTALIMM, TO3UTHBHBIX BHYTPCHHUX  YOGKICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHHUCKOTO OOIIECTBA, pPaCIIUPEHUE KU3HEHHOTO
ONBITa U OMbITA NEATEIBHOCTA B IPOLIECCE pealu3allid OCHOBHBIX HAIMPAaBICHUI
BOCHHTEITCH]:HOFI JACATCIIBHOCTH, B TOM HHCJIC B HaCTH:

1) rpamaIaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH T'PAKIAHCKON MO3UIIUK 00YYAIOIIErocs Kak akTUBHOTO U

OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIECTRA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TIpaB MU OOSI3aHHOCTEH, YyBa)XKeHUE
3aKOHA U MPaBONOPAJIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEIBHOCTH IIPU CO3JAHUHU
y4eOHBIX MPOCKTOB, PCHICHUH YYCOHBIX M TO3HABATEIbHBIX 337a4, BBHITOJIHCHHU
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEATh COOCTBEHHYIO MO3HIMI0 10 OTHOIICHHIO K
SBJICHUSIM COBPEMCHHOM KHU3HU U O0BACHATH €¢;

YMEHUE YUYUTHIBATH B CBOMX JIEUCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHS JIIOJICH C pa3HBIMH YOCKICHUIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COIMAIIBHBIM ITOJTOKCHHUCM,

TOTOBHOCTh K COTPYAHHYECTBY B MPOLIECCE COBMECTHOIO BBHIMOIHEHUSA
y‘-le6Hle, MNO3HaBATCJIbHBIX W  HCCICOOBATCIBCKHX 3aJada4d, YBaXXHUTCIBHOI'O
OTHOIICHUS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYKICHUM CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOMW M BOJIOHTEPCKOM JI€SITEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCHICKOM IPaxKJIaHCKOMN UICHTHYHOCTH,
NaTpuoTU3Ma, YBAXKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTHU NEpen
Ponunoit, ropaoctu 3a cBOW Kpail, cBow PojauHy, CBOM $3bIK U KYILTYpY,
MPOIIJIOE ¥ HACTOSAIIEE MHOTOHAIIMOHANBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHUE K MPUPOJIHOMY HACIEAUIO U MaMATHUKAM IPUPOIBI,
JOCTHKEHHMSIM PoccuM B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIOCOOHOCTh OLICHHUBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBJICHHE U
Pa3BHUTHUC 6I/IOHOFI/IH, NOHUMaHWA 3HaA4YCHUSA 6HOHOFI/II/I B TIO3HAHHUHU 3aKOHOB
MPUPO/IbI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaeiHas yoexJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3amure OTedecTsa,
OTBETCTBEHHOCTbD 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JYXOBHBIX IEHHOCTEH POCCUUCKOr0 HAPOIA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBE/ICHHUS;

CrIOCOOHOCTh OIIEHWBATh CHUTYAlMI0 M MPUHUMATh OCO3HAHHBIE pPEIICHHUS,
OPUEHTUPYACH HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJla B IOCTPOEHHUE YCTOMUMBOTO Oy1ylIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTENAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOIO MPUHATHUS LEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaauUsaMu HapoaoB Poccuuy;

4) 3¢TeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIKOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;



NOHUMaHHUE 3MOLIMOHAIBHOTO BO3ACHCTBUS )KUBOH NMPUPOJIBI M €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KCHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHHE
MIPOSIBIISITH KAYECTBA TBOPUYECKON JTHUHOCTH;

5) ¢usznyeckoro BocnUTaHHs, (GOPMHPOBAHHUS KYJIbLTYPHI 310POBbsi H
IMOIHUOHAILHOI0 0JIATONOTYYHS:

NOHUMAHWE W peanu3anus 370pOBOro W 0Oe3omacHOro oOpasza KU3HU
(3mopoBOo€  mMUTaHWE, COOJIOJCHHWE TUTHCHUYECKUX TPaBWI W HOPM,
cOaJlaHCUPOBAHHBIN pPEXUM 3aHATHH W OTJbIXa, peryisipHas Quznueckas
AKTHUBHOCTb), OEpEKHOr0, OTBETCTBECHHOIO M KOMIIETCHTHOTO OTHOILICHUSA K
cOOCTBEHHOMY (PU3HUECKOMY U TICUXHUECKOMY 3JI0POBbIO;

NOHUMAHWE IICHHOCTU TMPaBUJI HWHIUBUIAYAJIBHOTO U  KOJUICKTUBHOIO
0e301acHOro MOBEJICHHSI B CUTYAIUSIX, YTPOKAIOIIUX 3/I0POBBIO U KU3HHU JTHOJICH;

OCO3HAHME TOCIACACTBUI M HEMPUATHS BPEIHBIX MPUBBIYCK (YMOTpeOseHus
AJIKOT 0151, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYI0I00UE;

FOTOBHOCTH K aKTHMBHOM JIEATEILHOCTH TEXHOJOTHYECKOM M COIMaJIbHOM
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATH TAKYIO JIEATEIIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoecCHOHATLHON AEITENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud ©  PearU30BHIBATDH
COOCTBEHHBIE KU3HEHHBIS TIJIAHBI;

TOTOBHOCTh W CHOCOOHOCTh K 0Opa3oBaHMIO M C€aMOOOpa30BaHUIO Ha
MIPOTSKEHUU BCEM KU3HU,

7) 3K0JIOrHYeCKOr0 BOCIIUTAHUSA:

JKOJIOTHYECKH 1EIECO00pa3HOe OTHOILIEHHWE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIICCTBOBAHUS;

MOBBILICHUE YPOBHS DKOJOTMYECKOW KYJIbTYphl: MNPUOOPETCHUE OIbITA
IUTAHUPOBAHUS TOCTYNMKOB M OLEHKHM MX BO3MOXHBIX TOCIEICTBUNA i
OKPY>KaIOIIEH CPEebl;

OCO3HaHHME TII00ATBHOTO XapakTepa 3KOJOTMYECKHX NpoliieM M myTedl Hx
pEIICHMUS;

CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpPETAEMbIE NPH HU3YYEHHH OHOJIOrUd
3HAHUSI W YMCHHUSA TIPU PCEIICHUM TpoOJieM, CBSI3aHHBIX C PallMOHATbHBIM
MPUPOJONOIb30BaHUEM  (COONMIOACHHE  MNpPAaBWI  TMOBEACHUS B IMPHUPOJE,
HaIpPaBJIEHHBIX HA COXpPAaHEHUE pPABHOBECHS B IKOCUCTEMaxX, OXpaHy BHJIOB,
IKOCUCTEM, Ouochepbl);



AKTUBHOE  HENPUSITHE JIEMCTBUM, NPUHOCAIIMX BpeJ]  OKpYyKarolleH
MPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArOMpUSATHBIC YKOJIOTHMYECKHE
MOCJIE/ICTBUS MPEITPUHUMAEMBIX JIEUCTBUN U MPEOTBPAIIATh UX;

HaJIMYUE PAa3BUTOTO PKOJOTMUYECKOTO MBIIUICHUS, YKOJIOTHIECKON KYIbTYpHI,
ONbITa JesATeNIbHOCTH IKOJIOTHYECKON HaIlPaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI MMU B IO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COLUAIBHOMH
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JEATEIbHOCTH SKOJIOTHUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBCHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIBTYP, CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJILTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpeAcTBa
B3aUMOJICHCTBUS MEKIY JIIOJbMHU U MMO3HAHUS MUPA;

NOHUMaHWe crnenuduKkn OHONOTMM KakK HayKH, OCO3HaHHs €€ poJih B
(opMHUpPOBAaHUK PAlMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3MaHUHM LEIOCTHOTO
Ipe/CTaBlIeHHs] 00 OKpYKaroleEM MHpE Kak O €JIMHCTBE MPHUPObl, YEIOBEKA U
oO1recTBa, B TMO3HAHMM MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXPAHEHMS IIPUPOJIHOIO PABHOBECHS;

yOKIEHHOCTh B 3HAYUMOCTH OUOJOTMU [JI1 COBPEMEHHOW IMBUIM3ALIUU:
obecrieueHUS HOBOTO YPOBHS pPa3BUTHUA MEIUIMHBI, CO3JaHHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTMH, CIOCOOHBIX  pellaTh PECypCHbIE  MPOOJIEMBI  pa3BUTHS
4eJIOBEYECTBA, MOUCKA IMyTEH BHIXOJA M3 TJIOOATBHBIX SKOJOTHYECKUX MPOOJieM U
obecrieyeHuss  Tepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TMPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHOJIOTMYECKUX 3HAHUH B IEJIX
MOBBINICHUS OOIICH KyNbTYphl, €CTECTBEHHO-HAy4YHOW TI'PaAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHON rPaMOTHOCTH OOydarmuxcsa, hopMHpyeMOi
MIPU U3YYCHUU OUOJIOTHH;

MOHUMAHUE CYI[HOCTH METOJIOB TMO3HAHHS, UCIOIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IMOJTY4YaeMbIe 3HAHMS JUIs aHajau3a W
OOBSICHEHHUS SIBJICHUH OKPYXKAIOIIET0 MUpa U MPOUCXO/SIIUX B HEM HU3MEHEHHH,
yMEHHE JefaTh OOOCHOBAaHHBIC 3aKJIOYEHUS HAa OCHOBE HAy4YHBIX (AKTOB H
MMEIOLIMXCS JaHHBIX C LIENIbI0 MOIYYEHHUS TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIb30BATh OWOJIOTMYECKUE 3HAHMS JIJIs
penieHus npodJieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHWE LEHHOCTH HAYYHON JIESATENBHOCTH, NOTOBHOCTH OCYILECTBIISThH
MPOEKTHYIO U UCCIEA0BATENbCKYIO NEITEIbHOCTh HUHANBUIYAJIbHO U B FPYIIIIE;



FOTOBHOCTH M CIIOCOOHOCTH K  HENPEpPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHHIO0, K AKTHUBHOMY IOJYYCHHIO HOBBIX 3HAHMHW MO OHOJOTHU B
COOTBETCTBHH C }KU3HCHHBIMH HOTpe6HOCTﬂMI/I.

METANIPEIMETHBIE PE3YJ/IbTATbI

MeranpeMeTHbIE pe3yJIbTaThl OCBOEHUs y4yeOHOro mnpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIC 4 (OPMHUPOBAHUS MHPOBO33PECHUS 00y4aromIuXxcs
MEKIUCIIUTUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIlEHAYUYHbIE TIOHATHS, OTPaKaroII1e
[[EJIOCTHOCTh HAyYHOU KapTHMHBI MUpa W CrHenuduKy MeTO[0B TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPTHs, SBICHUE, MPOIIECC,
CUCTEeMa, HayuHbIM (PaKT, MPUHIIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HAOMIO/IeHHE,  U3MEPEHHE,  HDKCIEPUMEHT U JAPYTHX),
yYHUBEpCAJIIbHbIE y4yeOHble JIeHCTBUSI (MO3HABaTeNIbHbIE, KOMMYHHKATHBHBIE,
PETYISATUBHEIE), o0ecrneynBaroIme dbopmupoBaHue GbyHKIIMOHANTBHON
IPAaMOTHOCTH M COI[MAJIbHOM KOMIETEHIMH O0y4aroumxcsi, CrocoOHOCTb
oOyyaromxcs UCIIOJB30BaTh OCBOEHHbIE MEXIUCIUTUIMHAPHBIE,
MHUPOBO33PCHYECKUE 3HAHUSA U  yHUBEPCAJbHbIC Yy4eOHBbIC JICHCTBUS B
I103HABATEJILHON U COLMAILHOMN ITPaKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUSA MMPOTPAMMBI CPEIHEro O00IIero
00pa3zoBaHUs IOJKHBI OTPakKaTh:

OBnanenue YHHBEpPCAIbHBIMHI yueOHBIMH MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 0a3oBbIe JJOrnYecKne JeiCTBHS:

CaMOCTOATENILHO  (popMyNIHpOBaTH W aKTyalU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHUNA MPUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CpPaBHEHUs, KiacCH(pUKaIuu, 0000IIeHH s ), PACKPBIBATH CMBICII
OMOJIOTUYECKUX MOHATHH (BBLACIATh WX XapaKTEPHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU MTOHATUAMH);

OMpeJeNsiTh 1eNu JeATENbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU HX
NOCTHKCHHSI, COOTHOCUTD PE3YJIbTAThI ACATCIBHOCTH € IOCTABICHHBIMU LEIISIMU;

UCIIOJIb30BaTh OUOJIOTUYECKUE TIOHATHS JJIsi OOBSICHEHHUS (DAKTOB U SIBJICHUMH
YKUBOM IIPUPO/IbL;

CTPOUTH JIOTHUECKHE pACCYXJAeHHs (UHIYKTUBHBIE, JEAYKTHBHBIE, TIO
AQHAJIOTUU), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBO/IBI M 3aKITHOUEHUSI;

NPUMEHSTh  CXEMHO-MOJIEIbHbBIE cCpeacTBa Ui TNPeJCTaBICHUS
CYILIECTBCHHBIX CBS3CH M OTHOLICHUH B M3Yy4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMH  Pa3HOTO  POJIa,  BBIABICHHBIX B Pa3jUYHbIX
MH(}OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIAH PEIIEHUS MPOOJIEeMBbI C YU4&TOM aHallM3a MMEHOIIUXCS
MaTepHalbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIITATOB
[EJISIM, OLICHUBATh PUCKH MOCICACTBUN ICATECIBHOCTH;

KOOPJIMHUPOBaTh UM  BBIMOJHATH pabOTy B  YCIOBUAX  PealbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMO/IEHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIUJICHUE MPU PEIICHUU KU3HCHHBIX TPOOJIEM.

2) Da3oBbIe HCCIE€I0BATE/IbCKHE 1eliCTBUA:

BJIQJICTh HABBIKAMU Y4EOHO-HUCCIIEI0BATEILCKON U MPOCKTHON NEATCIbHOCTH,
HaBBIKAMM  pa3pelieHus: MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY MOUCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO
pa3IUYHBIX METOJIOB MO3HAHUS;

UCIIONB30BaTh pPa3iiMuHble BHJBI JACSATEIBHOCTH 110 TOMYYEHUIO HOBOTO
3HAHWS, €ro HHTEPHpPETaluH, MpPeoOpa3OoBaHUI0 U TMPUMEHCHHUIO B Y4EOHBIX
CUTYAIIUSIX, B TOM YHCIIE TIPH CO3JIaHUU YI€OHBIX U COIUAIBHBIX TIPOEKTOB;

(GhopMHpPOBAaTh HAYYHBIA TUI MBIIUICHUS, BIAICTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MOHSATUSMU U METO/IAMH;

cTaBUTh H (OpMyIUPOBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOU
NEATEIBHOCTH U KU3HCHHBIX CUTYaIUAX;

BBIABIATE [PUYMHHO-CIECACTBEHHBIE CBSI3M M aKTyalW3HpOBaThb 3ajaudy,
BBIJIBUTATh TUNOTE3y €€ pelIeHUs, HAXOAUTh aAPryMEHTHI IS JTOKa3aTelbCTBA
CBOUX YTBEPXKCHHH, 32/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJC pCEIICHUA 3aJa4yd  pPe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBINA OTIBIT;

OCYUICCTBJIATh LICJICHANPABICHHBIA MOUCK MEpEeHOca CPEeACTB U CIocoO0B
NEeHCTBUA B MPOGECCHOHABHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUSI B TO3HABATENIBHYID W TIPAKTUUYECKYI 00JiacTu
KU3ZHEICATCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WICH, MpEIIaraTb OPUTHHAIBHBIC MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINUE aTbTCPHATUBHBIC PEIICHMUS.

3) pa6ora ¢ undgopmanmei:

OpPUEHTUPOBATHCH B PA3IMUHBIX UCTOUYHUKAX HHGOpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSPHOW JHMTEparype, OHOJNIOTMUECKUX CIIOBApsSIX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX Oa3aX NaHHbIX, B VHTEepHETE), aHAIU3UPOBATH



uH(pOpMaIHIO Pa3IMUHBIX BUJIOB U (JOPM NIPEJICTABIICHUS, KPUTHUYECKH OIIEHUBATH
e€ TOCTOBEPHOCTh U HEMIPOTUBOPCYHBOCT;

(OopMYITHPOBATH 3aMPOCHl U MPUMEHSTh PA3JIMUHBIE METO/bI IPH TMOUCKE U
otbope OGuosiornueckoil nHMoOpMaIUu, HEOOXOAUMON IS BBITOJHEHUS Y4COHbBIX
3aJ1ay;

npuoOpeTaTh OMBIT HCMOJb30BaHUA HH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCMOJIb30BAHMS PA3TMUYHbBIX
ITOMCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAaJbHYI0  (GopMy  TpencTaBiICHUA
Ouosiornyeckoi UHpopMaIuu (CXxeMbl, rpaduKu, JuarpaMMsbl, TaOJIHUIBI, PUCYHKH
U Ipyroe);

UCIOJIb30BaTh HAay4YHBIA fA3BIK B KauyecTBE CpeJacTBa Ipu padore C
Ouosoruyeckoir  uHGOpPMAIMEH: TNPUMEHATh XUMHYECKHe, (U3MYecKue W
MaTeMaTUYECKUE 3HAKU W CHUMBOJBI, (HOpPMYJbl, adOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHUE  CpEJCTBA
HaTJIATHOCTH;

BIQJIETh  HABBIKAMM  paclO3HaBaHWUsT M 3alUThl  UHQPOPMALIHH,
nH(bOpMAITMOHHON OE30MaCHOCTU JTUYHOCTH.

OgyaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1eHCTBUAMM:

1) oOmenue:

OCYUIECTBJIATH KOMMYHHKAILIMU BO BeeX cdhepax KU3HH, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHUH MO CYUIECTBY OOCy’aaeMod TeMbl (YMEHHE 3ajaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIBHO BBIMOJHEHUS IpesiaraeMoi
3aJla4uM, YUYUTBIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3ULUN JIPYTHUX YYAaCTHHKOB
Uanora Wik JUCKYCCUH);

pacrno3HaBaTh HeBepOajbHbIE CpeJICTBA OOIIEHHS, TOHUMATh 3HAYEHHUE
COIMANIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBCHUSA KOH(JIMKTHBIX CUTYyallui,
YMETh CMATYaTh KOH(JIUKTBI U BECTU MEPETOBOPHI;

BIQJICTh PAa3MYHBIMU CIOCOOaMH OOIICHUS U B3aUMOJICHCTBHUA, MOHUMAThH
HaMEpEHUs IPYTUX JIOJCH, MPOSIBIATh YBAKUTEILHOEC OTHOLICHUE K COOCCETHUKY
U B KOppeKTHOU popme GopMyITUpPOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1eITeJIbHOCTD:

MOHUMAaTh M UCIOIb30BaTh MPEUMYIIECCTBA KOMAaHIHON W WHIUBHUIYaJbHOU
paboThI MpU pelieHuH OUOJIOTUYECKON TTPOOIEMbI, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOCHCTBUSA P PEIICHUU YUeOHON 3a1a4u;

BBIOMpATh TEMAaTHUKY M METOJbl COBMECTHBIX AEHUCTBHHI C y4€TOM 0OIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)XIOro 4cHa KOJICKTHBA;



OpUHUMATh  [I€JIM  COBMECTHOM  JIESITEIBHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JCUCTBUA 10 €€ OOCTHXKCHHUIO: COCTaBJIAThH IUIAH [ICHUCTBUU,
pacripenensiT poJid ¢ YYETOM MHEHHHM YYacTHHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI1 pabOThI;

OIIEHMBATh KAaueCTBO CBOEr0 BKJAJAa W KaXJON0 YYacTHHUKA KOMAaH[bl B
001t pe3ynbTar no pa3padoTaHHBIM KPUTECPUSIM;

opeajaraTb HOBBIE IIPOEKTHI, OLICHHBAaTh HJIEU C TMO3ULUH HOBU3HEI,
OPUTHHAJIBHOCTH, IMTPAKTHUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPAaTErHYECKOE MOBEACHHE B Pa3/IMYHBIX
CUTYalUsIX, IPOSIBIISITH TBOPUECTBO U BOOOpakeHUe, ObITh HHUIIUATUBHBIM.

OgBJ1ajieHHe YHUBEPCAIbHBIMH PeryJSTHBHBIMY J1eHCTBUSMM:

1) camoopranu3auus:

MCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUA JI BBIABICHHS MpoOJIEM M HX
pEIICHUS B )KM3HCHHBIX U YUCOHBIX CUTYaIIUIX;

BBIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHMM I1eJIeBble M CMBICIIOBBIE
YCTAaHOBKHM B CBOMX JCUCTBUSIX MU IIOCTYIIKAX IO OTHOLIEHHUIO K KUBOU IPHUPOIE,
CBOEMY 3/I0POBBLIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IIO3HABATEIBHYIO NEATEIbHOCTD, BBIABIIATH
poOJIeMBbl, CTaBUTh U (OpMYyITUpOBaTH COOCTBEHHBIE 3a7aul B 00pa30BaTeIbHOM
JNEATENbHOCTH U KU3HEHHBIX CUTYalLUsX;

CaMOCTOATENILHO COCTABJIATh IUIAH pELICHUS MPOOJeMbl € Y4ETOM
HMMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUYTEHHUI;

NaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacuIMpsTh PaMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHHUIA;

JeaTh OCO3HAHHBIA BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a PELIEHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKON ISPYIUIUH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBIIATH CBOM 00pa30BAaTENbHBIA U
KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPO.Ib:

NaBaTh OLIEHKY HOBBIM CUTYalHUsIM, BHOCHTb KOPPEKTHUBBI B JCSATEIIBHOCTD,
OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIETISIM;

BIQJICTh  HABBIKAMHU  TO3HABAaTCIbHOM  pediieKCMM  Kak  OCO3HAaHUA
COBEPILIAEMBIX JEUCTBHM M MBICIUTEIbHBIX IMPOLECCOB, HX PpPE3YyIbTaTOB U
OCHOBaHM, UCHOJIb30BaTh NMPUEMBI pe(IIeKCUU JUIsl OLEHKHM CHTYallud, BbIOOpa
BEPHOT'O PELLICHMUS;

yMETh OLICHWBATh PUCKH W CBOEBPEMEHHO IPHUHUMATh pPELICHUSA N0 HX
CHW)KECHHIO;



[IPUHUMATHL MOTUBBI M apPryMEHTbl JPYrUX [pPH aHalu3€ pe3yJbTaToOB
NEATENbHOCTH;

3) npuHsTHE ceds U APYIrUX:

NPUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKU U IOCTOMHCTBA;

[IPUHUMAThL MOTUBBI M apPryMeHTbl JPYrux I[pH aHalu3e pe3yJbTaToB
NEATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHOKH;

pPa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOrO YelIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

IIpenmeTtHble pe3ynbTarthl ocBoeHUss nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cnienupuyueckue s yueOHoro npenMera «buonorus
Hay4YHbIE 3HAHUSI, YMEHUS U CHOCOOBI JIEUCTBUH 110 OCBOGHHMIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHMM, BUIBI ICATCIBHOCTH MO IMOJYYCHHIO HOBOTO 3HAHUSA U
IIPUMEHEHHIO 3HAHHWI B Pa3IMUHBIX YyYEOHBIX CHUTyalUsiX, a TAKKe B pealbHbIX
KU3HEHHBIX CUTYallMsIX, CBS3aHHbIX C Ouoisiormel. B mporpamme npeaMeTHbie
PEe3yNbTAaThl MPEICTABICHBI IO roJIaM 00y4YeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOMHKHBI OTPAXKaTh:

c(hOPMHPOBAHHOCTh 3HAHWHA O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOTO
3HAHUSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAaHMU COBPEMEHHOH €CTECTBEHHO-
HAayYHOM KapTHUHBI MUPAa M HAYYHOIO MHUPOBO33PEHHMS, O BKIJIAJE POCCHUMCKUX U
3apyOeXKHBIX YYEHBIX-OHOJIOTOB B  pa3BUTHE OUONOrUU, (YHKIIMOHAIBHOU
IrPaMOTHOCTH YEJIOBEKA AJISI PEILICHUS KM3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJEpKaHHE OHOJIOTMYECKHMX TEPMHHOB W TOHSATHIA:
KU3Hb, KIETKA, OpraHu3M, MeTadonu3M (0OMEH BEIIECTB W IPEBpPAILICHHC
HEPrHM), TOMEOCTa3 (CaMOpEryJisius), YPOBHEBAsI OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHUE (PETIPOTYKIINA), HACICACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE Wu3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, ICHTpaJbHAsg JOrMa MOJICKYJsIpHOW Ouosnoruu), 3akonsl (I,
Mengnens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 1eHTpax MHOTO0Opazus U
MPOUCXOXKICHUA KyJIbTYpHBIX pacteHuii H. M. BaBunoBa), onpenensaTs rpaHuUIlb]
WX TPUMEHUMOCTH K YKUBBIM CHCTEMaM;

yMEHHE BJIAJICTh METOJAMH HAYYHOTO MO3HAHUSA B OUOJIOTHM: HAOMIOACHUE U
OMHUCAHHUE KUBBIX CHUCTEM, IPOIECCOB W SIBIIEHUM, OpraHu3alusi U IMPOBEJEHHE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBUIBHKEHHUE  TMIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HMCCICIYEMbIMH BEIUYUHAMU, OOBSCHEHUE MOJYYCHHBIX



pPEe3yJIbTATOB, UCHOJIb30BAHHBIX HAYYHBIX I[OHSITHUH, TEOPUH U 3aKOHOB, YMEHUE
JieaTh BBIBOJIBI HA OCHOBAHUU IMOJIYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICNISTh CYIIECTBEHHbIE NMPU3HAKU BHPYCOB, KIJIETOK IPOKAPHOT U
DYKapHoOT, OJHOKJIECTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOIIECCOB; OOMEHA BEIISCTB M NpPEBpallieHUs SHEPruud B KIETKe, (hOTOCHHTE3a,
IUTACTHYECKOTO W DJHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, Pa3MHOKCHHS, WHAMBUAYAIbHOTO PAa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

YMCHHUE MPUMEHSATH MOJTYYEHHBIC 3HAHUSA A9 OOBSCHCHUS OUONOTHYECKUX
MPOLIECCOB W SIBJICHWH, Il MPUHATHS MPAaKTHUYECKUX PEIIEHUH B MOBCEIHEBHOMU
KU3HU C LEIpl0 oOecredyeHus O€30MacHOCTH CBOETO 3J0POBbS M 3/I0POBbS
OKPYKaIOIIUX JIFOJIeH, COOJIFOJICHHSI HOPM I'PaMOTHOIO TIOBE/ICHUS B OKPYKarolen
MPUPOIHON cpesie, MOHUMAHUE HEOOXOIMMOCTH MCMOJIb30BAHUS JIOCTH)KCHHH
COBpPEMECHHOW  Ouomormu ¥ OHOTEXHOJOTHM A PalHUOHAIBHOTO
MIPUPOIOTNOIB30BAHNS;

YMEHHUE pelaTh dSJEMEHTApHbIE TCHETHMYECKHE 3adayd Ha MOHO- WU
JUTHOPUIHOE CKpellUBaHWe, CIEIUIEHHOE HacleI0BaHUe, COCTABIISITH CXEMbI
MOHOTHOPHUJIHOTO CKpPEIIMBAHUS IS MPEICKa3aHWUsd HACICIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMCHHUE BBITIONHATH JA0OPAaTOPHBIE W TMPAKTHYECKUE padOThI, COONIONATH
mpaBuia npu padoTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BaHUEM;

YMEHHE KPHTHYECKH OICHMBATh M HHTEPHPETUPOBATH HMH(DOPMAIIHIO
OMOJIOTUYECKOTO  COJICP)KAHMS, BKJIIOYAIONIYIO IICEBIIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHMKOB (Cpe/cTBa MAaccOBOM MH(OpPMAIMH, HAYUYHO-IIONYJISIPHbIE
Marepuanbl), STUYECKHE AaClEeKThl COBPEMCHHBIX HCCACHOBAHMI B OMOIOTHH,
MeIUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO37aBaTb COOCTBCHHBIC IHUCBMCHHBIC W YCTHBIE COOOIICHHS,
000011as Ouonoruueckyro UHGOPMALMIO U3 HECKOIBKUX HCTOYHUKOB, IPAMOTHO
MCII0JIb30BaTh MOHATHIHBIN anmnapaTr OUOIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamerta «buonorus» ¢ 11
Kjtacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE M POJIM OHMOJIOTHMH B CUCTEME HAYy4YHOTO
3HAHWSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOH KapTUHbBI MHpAa U HAYYHOTO MUPOBO33PEHHUSA, O BKJIAJAEC POCCUHUCKHX U
3apyOCKHBIX  yUEHBIX-OMOJIOTOB B  pa3BUTHE OuoNOruu, (YHKIMOHATBHOU
I'PaMOTHOCTH YeJIOBEKa ISl pEIIeHHU s U3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJCPKAHHEC OHOJIOTMYECKHX TEPMHHOB W TMOHATHIA:
BH/I, OMYJISILIUSI, TEHO(POH/I, IBOJFOIUS, JABHUKYIIHE CUIIBI ((PaKTOPBI) IBOIIOLHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PAKTOPHI,



KOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYUEHTbl, UEeNu MNUTaHus,
HKOJIOTHYECKas MUpaMKaa, OUoreoneHos3, ouocdepa;

yMEHUE WU3JaraTb OWOJIOTMYEeCKHe TEeOpuH (IBOJIOLMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKash TEOpPHUsS OHBOJIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apoawimieBoro cxojctea K. M. Bbapa, depenoBaHMs TIIaBHBIX HampaBJIeHHH U
nyTteii sBomorud A. H. CeepuoBa, yuenus o 6uochepe B. WM. Bepuanckoro),
OMpEENATh TPAHULIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOIaMH HAyYHOTO TTO3HAHUS B OMOJIOTHU: HAOII0IeHHUE U
OMHUCAHUE JKUBBIX CHUCTEM, IMPOLIECCOB U SBJICHHM, OpraHu3alus U MPOBEIACHHE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBUIBHKEHHUE  TMIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCICAYeMbIMU BEIUYMHAMU, OOBICHECHUEC TOJYyYCHHBIX
pPEe3yJIbTATOB, UCHOJIb30BAHHBIX HAYYHBIX I[OHSITHUH, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BBIBOJIBI HA OCHOBAHUU TMOJYUYCHHBIX PE3YIbTATOB;

YMCHHUE BBIICIATh CYIICCTBCHHBIC NPHU3HAKU CTPOCHUS OUOJOTHYECKUX
OOBEKTOB: BHJIOB, MNOMYJSLHUHA, MPOJYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOTEOIICHO30B M  DKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACICACTBEHHOMU
U3MEHUYHBOCTH, €CTECTBEHHOTO 0TOOpa, BUIA000pa30BaHUSsI, MPUCITOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTMYECKUX (PAKTOpPOB HAa OpraHU3MBI, IEpPEeHOCA
BEILIECTB W TOTOKA 3HEPTHMM B 3KOCHUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHWH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OMOTCOXHUMHYECKUX
LIUKJIOB B Onocdepe;

YMEHHE MPUMEHSITH MOJTYUYEHHBbIE 3HAHUS JUUII OOBSICHEHHUST OHOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUH, IJIs1 NMPUHATUA MPAKTHYECKUX PELICHUN B MOBCEOHEBHOM
KU3HU C 1eNblo oOecrieueHus O€30MaCHOCTH CBOEro 3JI0POBbSI M 3/I0POBbS
OKPYKaIOIIUX JIFOJICH, COOMIOICHUS HOPM IPaMOTHOTO MOBEICHUS B OKPYKAIOIICH
MPUPOJHOM cpeje, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHMS JIOCTHIKEHHH
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATIBHOTO MPUPO/I0OIb30BAHU;

yMEHHME peliaTh dJIeMEHTapHbIC OMOJIOTHYECKUE 3a0a4M, COCTABIATH CXEMbI
MEePEHOCA BEILIECTB U SHEPTUU B dKOCUCTEMaX (IICTIH MUTAHMS ),

YMCHHUE BBITIONHATh JA0OpPAaTOPHBIE U NPAKTHYECKHUE padOThl, COONIOAATH
IIpaBHJIa MPH padoTe ¢ yueOHBIM H JIAOOPATOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTUYCCKU OLICHUBAaTh U HHTEPIPETUPOBATH HHOOPMAIHUIO
OMOJIOTMYECKOTO  COJIEPKAHMS, BKJIFOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS W3
pa3IUYHBIX UCTOYHUKOB (CpPEeACTBAa MAacCOBOM MH(pOpMAIUU, HAYYHO-TIOMYISIPHBIC
Marepuanbl),  paccMaTpUBaTh  [VOOAJbHBIC  DKOJIOIMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHHME CO37aBaTb COOCTBCHHBIC IHMCBMEHHBIC W YCTHBIE COOOIICHHUS,
000011ast OMONOTHYECKYI0 UH(POPMAILIMIO M3 HECKOJbKMX MCTOYHUKOB, I'PAMOTHO
MCII0JIb30BaTh MOHATHIHBIN anmnapaTr OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHE
10 KUITACC

Ne i/

HaumenoBaHue pa3ieioB H TeEM
MporpaMMbl

bnonorns kak HayKa

JKuBnie cucTeMBI B UX OopraHu3anunsa

XHUMHUECKHH COCTaB U CTPOCHHC KJICTKH

KusHeeaTelIbHOCTh KIIETKHU

Pasmuoxkenne u HHIAUBHUAYAIIBHOE PA3BUTHE
OpraHnu3smMoB

HaCHB,E[CTBeHHOCTB H H3MCHYHBOCTB
OpraHMusmMoB

Cenexuus opranu3MoB. OCHOBBI
OHMOTEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB IT1O TTPOT'PAMME

DJIeKTPOHHbIE
(uudposbie)
KoauuectBo uacoB  odpazoBaTebHbIE
pecypcsl
K
Beero ouTpoiibHble IIpakTHYeckue
padoThbI padoThI
2 0.5
1
8 |
6 0,5
5 |
9 1 1.5
3
34 1 4

Bubmuoreka ITOK
https://m.edsoo.ru/7141¢292

Bubmuoreka ITOK
https://m.edsoo.ru/7f41¢292

bubmnorexa LHOK
https://m.edsoo.ru/7141¢292

Bubmuoreka ITOK
https://m.edsoo.ru/7f41¢292

bubmnorexa LHOK
https://m.edsoo.ru/7f41¢292

Bubmuoreka ITOK
https://m.edsoo.ru/7141¢292

Bubmuoreka ITOK
https://m.edsoo.ru/7f41¢292




INHOYPOYHOE IIVTIAHHPOBAHHE
10 KUITACC

Tema ypoka

bBuonorus B cucteme HaYK

MeTo/1bl TTI03HAHUS JKUBOH TPUPO/IBL.
[Tpaktrueckas padora Ne |
«Hcronbp30Banme pa3IMIHbIX
METO/IOB MPH U3YYEeHUU
OHOJIOrHYECKUX OOBEKTOBY

buonornueckue CHCTCMEI, ITPOUCCCEBL
H HX H3YUCHHC

XUMHYECKHH cocTas KiieTkd. Boja u
MUHEPAITBHBIE COIH

benku. CocTaB u cTpoeHue 0enKkoB

®epMeHTHI — OMOTOTHYECKHE
Karanm3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue
KaTaTUTHYECKOI aKTHBHOCTH
(hepMeHTOB (Ha MPUMEpPEe aMUJIa3k
WM KaTanasbl)»

YrieBoasl. JIUNHABI

KoanuyecTBo yacos

Bcero

Koutpoabsubie
padoTsl

IIpakTHYecKue
pabdoTbI

0.5

0.5

Jlarta
H3YYEeHHS

JJIeKTPOHHBIE
nupposbIe
oOpa3oBaTeJibHbIE

pecypchl

Bubnunoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Bubnunoreka [JOK
https://m.edsoo.ru/863e6122

bubmotexa [JOK
https://m.edsoo.ru/863e6564

Bubnunoreka [JOK
https://m.edsoo.ru/863e674e

bubmotexa [JOK
https://m.edsoo.ru/863e6b72

bubmotexa [JOK
https://m.edsoo.ru/863e6b72

Bubnunoreka [JOK
https://m.edsoo.ru/863e6870




10

11

12

13

14

15

16

17

18

Hykneunosbie kucnorsl. ATO

HCTOpI/IH H MCTOOBI H3YUCHHA
KkJIeTkH. KieTouHas TCOPHUA

Knerka kak LOEJIOCTHAas JKHuBas
CHCTCMA

CtpoeHue 2yKapuOTUYCCKOH KIIETKH.

JlaboparopHas pabota Ne 2
«M3yueHne cTpoeHUs KICTOK
pacTeHui, JKUBOTHBIX, TPHOOB U
OaxTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpENapaTax H uxX
OTIHCAHHE»

OO0OMeH BellecTB niu MeTabomu3M

dortocuHTe3. XeMOCHHTES

DHepreTudeckuii ooMeH

JKuznenHsril UKI KiIeTky. Jlenenne
KJIeTkH. Muto3. JlabopatopHas
pabora Ne 3 «Habnroenne mutosa B
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MHKpOIIpEIIapaTax
buocunres denka. Peaxims
MaTpUYHOTO CHHTE3a

Tpancmsius — 0HoCHHTE3 OeliKa

Heknerounsle (OpMBbI KHU3HH —

0,5

0.5

0.5

Bubnunoreka [JOK
https://m.edsoo.ru/863e6d5¢

bubmotexa [JOK
https://m.edsoo.ru/863e6e88

bubmotexa [JOK
https://m.edsoo.ru/863e610
https://m.edsoo.ru/863e716¢

Bubnunoreka [JOK
https://m.edsoo.ru/863e766¢

Bubnunoreka [JOK
https://m.edsoo0.ru/863e7¢98

bubmotexa [JOK
https://m.edsoo.ru/863e7aae

Bubnunoreka [JOK
https://m.edsoo.ru/863e7dc4

bubmotexa [JOK
https://m.edsoo.ru/863e796¢e

Bubnunoreka [JOK
https://m.edsoo.ru/863e796¢e

Bubnunoreka [JOK




19

20

21

22

23

24

25

26

Bupychl. KontponsHas padora Ne |
1o TeMe «XHMMHUYECKUI COCTaB U
CTPOEHHE KIIETKH
JKH3HENeATENbHOCTD KIETKH»

cDOI)MI:I PasMHOZKCHHUA OPraHu3MOB

Meiios

O0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OIUI0/IOTBOPEHHE.
Jlabopatophas padora Ne 4
«M3yueHne CTpOEHHUs NOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpPOIpenapaTax»

HH,HHBH,I[Y&IILHOC Pa3BHUTHC
OpraHu3MOB

['eneruka — Hayka o
HACIEJCTBEHHOCTH M H3MEHYMBOCTH

3aKOHOMepHOCTH HaCJICOOBaHHA
MIPpHU3HAKOB. MOHOFI/I6pI/I,E[HOC
CKpPCIIHMBAHHC

JlurubpuiHoe CKpeluBaHue. 3aKoH
HE3ABHCUMOI0 HACJIE0BAHHS
MPU3HAKOB

CuereHHOe HacleIOBaHHE
npu3HakoB. Jlabopartopnas pabora
Ne 5 «3yuyenune pe3ynbTaToB
MOHOTHOPUIHOTO U THTHOPHIHOTO

0.5

0.5

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

bubmmoreka LJOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmmoreka LJOK
https://m.edsoo.ru/863e714a

bubmmorexa [JOK
https://m.edsoo.ru/863e81b6

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

bubmmorexa [JOK
https://m.edsoo0.ru/863e8612

bubmmoreka LJOK
https://m.edsoo.ru/863e8878

bubmmorexa [JOK
https://m.edsoo.ru/863e89%a4

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




27

28

29

30

31

32

33

34

CKpEIUBAaHUA Y IPO30(UIIbI HA
rOTOBBIX MUKPOIIPENapaTax»

I'enetura nona. Hacnenosanue
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM

H3menunBocTs. HenacnejacreenHas
n3MeHuuBoCThb. JlaboparopHas
pabota Ne 6. MU3yuenue
MO/IM(PHUKAIMOHHOM U3MEHYHBOCTH,
NOCTPOEHHUE BAPHALIMOHHOTO PA/IA U
BapHAIMOHHOW KPHBOH»

HacnencTBeHHass U3MEHYHBOCTb.
JlaboparopHas padota Ne 7. «Ananus
MYTaIHi y 1po30Q)HiIsl Ha TOTOBBIX
MHUKPOIIpenapaTax»

[eHeTHKa YellOBEKa
HroroBas xoHTponsHas padbota Ne 2
Cenexius KaKk HayKa W MpoIece

MeToAbl H JOCTHIKEHUS CETEKIIUU
PAcTEHHI W HKUBOTHBIX

bBuoTtexHonorus kax OoTpaciib
IIpOU3BOACTBA

OBHIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

1,5

0.5

0.5

Bubnunoreka [JOK
https://m.edsoo.ru/863e8c60

Bubnunoreka [JOK
https://m.edsoo.ru/863e8efe

bubmotexa [JOK
https://m.edsoo.ru/863e8efe

Bubnunoreka [JOK
https://m.edsoo.ru/863e8d78

Bubnunoreka [JOK
https://m.edsoo.ru/863e9214

bubmotexa [JOK
https://m.edsoo.ru/863e9214

Bubnunoreka [JOK
https://m.edsoo.ru/863e9336




YYEBHO-METOAUYECKOE OBECITEYEHHE
OBPA3OBATEJBHOT'O ITPOIIECCA
Bbuonorus, 10 knace/ Kamenckuit A.A., Kacnepckas E.K., Cupornazos B.1.,

AxnmonepHoe obmiectBo «M3narensctBo «IIpocBemienue»

OBA3ATEJIbBHBIE YUEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA
buonorus, 10 knace/ Kamenckuii A.A., Kacnepckas E.K., CuBornasos B.U.,

AxmmonepHoe obmectBo «M3marensctBo «lIpocBemenue»

METOAUYECKHE MATEPHAJIBI IJIS YYUTEJIA

Mertonuueckoe mnocodue. IlperomaBaHue €CTECTBEHHO-HAYYHBIX MPEIMETOB B
yCIOBHSIX OOHOBIEHHS cojiepKaHMs o01ero oopazosanust. 5-9 knaccst (2021 r.)
Meroauueckue pekoMeHjanuu. DOOpMUPOBAHHE 3MOIMOHATBHOTO MHTEIIEKTa
obOyyaromuxcs B o0Opa3zoBaTeabHOM cpene. 5-9 knaccenl (2022 r.)

Metroauueckue pekoMeH1aluu 110 (POPMHUPOBAHUIO (PYHKIIMOHAILHON
I'PaMOTHOCTH OOydJaromuxcs. 5-9 knaccel (2022 1.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

https://urok.lc.ru/

https://foxford.ru/

https://eloballab.org/ru/#.Yvagw2HZByUk

https://ypok.pd/

https://nonews.co/directory/lists/other/russia-historical-documents

https://stepik.org

https://arzamas.academy/









