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INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma 1mo 6GuM0JIOTHsS Ha YPOBEHb CPeHETO 001Iero oopazoBanus s odyqaronuxcs 10-ro
kinacca MBOY «bpsuckas COLL» pa3zpaboTaHa B COOTBETCTBUH C TPEOOBAHUSMU:

e  @epepanpHoTro 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Denepamum;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O6 yTBepkaeHUn (enepalbHOTO roCcyAapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa  cpeaHero  olmiero  oOpa3oBaHus»  (C W3MEHEHUSMH,
BHECEHHBIMHU ITpHKa3zoM Munnpocsemenus ot 12.08.2022 Ne 732);

e mpukaza MunmnpocserieHus ot 18.05.2023 Ne 371 «O06 yrBepxkaennn deaepaibHON 00pa3oBaTEILHOM
MPOrPaMMBI CPETHETO 00IIEro 00pa3oBaHUS;

e mpukaza MwunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu I[lopsika opraHuzanuu u
OCYIIECTBICHHUS 00pa30BaTEIbHON JIEATENFHOCTH IO OCHOBHBIM 0011€00pa30BaTeIbHBIM IIPOrpaMMam
— oOpa3oBaTeiabHBIM IpOrpaMMaM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIET0 M CpeaHEero oOIIero
o0pa3oBaHUs;

e CII 2.4.3648-20 «CaHUTapHO-3IUJIECMHUOJIIOTHUYECKUE TPEOOBAHUSI K OpraHU3aIUsSM BOCHHUTAHUS H
00y4eHHs, OTAbIXa U O3I0OPOBIICHHS JI€TeH U MOJOACKH», YTBEPKICHHBIX TOCTAHOBICHUEM TJIaBHOTO
canutapHoro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «'uruennyeckrie HOPMATUBBI M TPeOOBaHUS K OOECHEUECHHIO OE30MaCHOCTH U
(wm) Ge3BpeTHOCTH I 4YejoBeKa (haKTOPOB CpPelbl OOMTAHUS», YTBEPKICHHBIX TOCTAHOBICHUEM
IJIaBHOTO caHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e KOHIICMIIMM TpenojaBanus Ouonormn B Poccuiickoit deneparuu, yTBEp)KICHHOU pacHoOpsHKEHUEM
IIpaBurensctBa o1 09.04.2016 Ne 637-p;

e yueOHOTO IUIaHA CpeaHEro oO0mero ooOpa3oBaHUs, YTBEepkACHHOro mnpukazoMm MBOY «bpsHckas
COLI» ot 31.08.2023 Ne 175 «O0 yTBEepkKIeHHH OCHOBHOM 00pa3zoBaTeIbHOIN MPOrpaMMBbl CPETHETO
o01ero oOpa3oBaHUs»;

e (enepanbHOii paboueii mporpamMmsl 1o yueOHOMY npeamety «bruomorusi.

[Tpu pa3paboTke MporpaMMBbl IO OHOJIOTUN TEOPETHUECKYIO OCHOBY JUISI OTIPE/ICITICHUS TIOJXO/I0B K
dopmupoBaHUIO coiepkaHus ydeOHoro mpeamera «buonorus» COCTaBMIIM:  KOHIENTYyalbHbIE
nonoxkeHuss @I'OC COO o B3aMMOOOYCIOBICHHOCTH L€, COIEp)KaHUs, Pe3yJlbTaTOB OOy4YEHUS U
TpeOOBaHUI K YPOBHIO IOATOTOBKH BBIMTYCKHUKOB, TOJOXKEHUS 00 OOMMX MENsIX M NPUHINIAX,
XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelHero olmiero oOpaszoBanus B Poccuiickoit
Denepanyn, a TakkKe MOJ0XKEeHUs O crenupuke ONoJoruy, e€ 3HaYeHNN B TIO3HAHUU KUBOW MPHUPOJIBI U
o0ecTieYeHnr CyIIeCTBOBaHMS delloBeueckoro ooOmiectBa. CoriiacHO Ha3BaHHBIM — TOJIOXKCHUSIM,
OTIpeieIeHbl OCHOBHBIE (PYHKIIUH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Mporpamma mo Ouwonormm naér TpeACTaBICHHE O WeNIX, 00 oOmeid crpaTteruu OOydeHWs,
BOCIIUTAHUS M DPAa3BUTHS OOydYalOUMXCs cpencTBamu ydeOHoro mpeamera «buomnorusy», ompenenser
00s13aTeNIbHOE TIPEJMETHOE COJICPIKaHUE, €ro CTPYKTYpPY, paclpelesieHue M0 paslenaM W TeMaw,
PEKOMEH/IyeMYIO TOCIIe0BATEIFHOCTh M3YYEHUs] Y4eOHOTO MaTepuaja ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPHITPEIMETHBIX CBsI3eH, JIOTHKH 00pa3oBaTeNLHOTO nporecca, BO3PACTHBIX
0cobeHHOCTeH 00yUaromuxcs.

B mporpamme mo OMOJOTHH TaK)Ke YYUTHIBAIOTCS TPEOOBaHMS K IIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M MPEAMETHBIM pe3yibTaTtaM o0y4deHHs B (POPMHPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHON  JIeATETbHOCTH/YIEOHBIX  JIEHCTBHI  OOYYAIOMIMXCS TI0 OCBOCHHIO  COACPIKaHUS
OMOJIOTYECKOr0 00pa30BaHMUA.

B nporpamme mno Ouonoruu (10-11 kiaccel, 0a30Bblii ypOBEHb) pealU30BaH MPUHIUI
NPEEMCTBEHHOCTH B U3yUEHHH OMOJIOTHH, Oiaronapst 4eMy B HEl NMPOCMaTPUBACTCS HANPABICHHOCTh HA



pa3BUTHE 3HAHMIA, CBSI3aHHBIX C ()OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, HKOJIOTMYECKOTO MBILIUICHUS, MPEACTAaBICHUI O 340pOBOM 00pase XU3HU U
Oepe)KHBIM OTHOIIEHHEM K OKpyKaromeld mnpupoanoil cpexe. Iloatomy Hapsny ¢ H3ydeHHEM
0011e01OIOrMYECKUX TEOPHii, a TaK)Ke 3HAHUN O CTPOEHUH >KMBBIX CHCTEM PAa3HOTO paHTa U CYIIHOCTH
OCHOBHBIX MPOTEKAIONIMX B HHUX TPOIECCOB B IMpOrpaMMe IO OHOJIOTUU YAENEHO BHUMAaHHE
WCITOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOM XU3HU JUIsl pELICHUs MPUKIIAIHBIX 33/1a4, B TOM
guclie:  NpOQWIAKTUKKA  HACIEACTBEHHBIX  3a0ONIEBaHUN  YENOBEKa,  MEIUKO-TeHETUYECKOTO
KOHCYJbTUPOBaHUS, OOOCHOBAHMS JKOJOTUYECKH L€JIecOo00pa3HOro TMOBENEHUS B OKpYKaromen
MPUPOJTHON cpesie, aHallu3a BIUSHUS XO31UCTBEHHOM JESITEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MTPUPOTHBIX
U UCKYCCTBEHHBIX 9KOCUCTEM. Y CHUJICHHE BHUMAHMSI K PUKIIAJHOW HAIMIPaBIEHHOCTH Y4eOHOTO MpeameTra
«buonorus» TPOJUKTOBAHO HEOOXOIUMOCTBIO OOECHEeUeHUs YCIOBHMA Ui pEUICHHs OJHON U3
aKTyaJIbHBIX 3aJ]a4 IIKOJbHOTO OMOJIOTHYECKOro 00pa3oBaHUs, KOTOpas mpeanoyiaraet GopMUpPOBAHHUE Y
O0ydJamuUXCcsl  CIOCOOHOCTH  amalTHPOBAaThCS K  W3MEHEHHUSM JMHAMUYHO  Pa3BHBAIOMICTOCS
COBPEMEHHOTO MUpa.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHHs 3aHMMaeT BaxkHoe Mecto. OHa
obecrieunBaeT (HOpMUPOBAHKE y O0YJAIONTUXCS MMPECTABICHUN O HAYYHOW KapTHHE MHUPA, PACIIUPSET U
0000mIaeT 3HaHHUA O JKUBOW HpUpOAE, €€ OTIMYMUTENbHBIX NMPU3HAKAX — YPOBHEBOM OpraHU3allMd U
SBOJIIOIMM, CO3MAET  YCJIOBMS  JJIs: T[O3HAHUS 3aKOHOB KMBOM  MpUPOAbL,  (HOPMUPOBAHUS
(YHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3JOPOBOTO M 0€30MacHOr0 00pasa JKU3HH, SKOJOTHYECKOTO
MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K JKUBOU MIPUPOJIE U YETTOBEKY.

Bonpiioe 3HaueHne OWMONOTHSI MMEET TAaKXKe JUIsl PEIICHUS BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3alady  cpeAHero oOmero o0pa3oBaHMs, CONHANM3AIMM  OoOydaromuxcsa. V3ydeHue Owuosoruu
obOecrieunBaeT  ycnmoBUS Uil (OpMHpPOBAHUS ~ MHTEJUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX |
MH(GOPMALIMOHHBIX HAaBBIKOB, 3CTETHYECKOW KYyJbTYpbI, CIIOCOOCTBYET HWHTErpanuu OUOJIIOTHYECKUX
3HAHWN C TIPEJICTABICHUSIMH U3 IPYTUX YU4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XMMHUHU U Teorpaduu.
HazBaHHble NOJIOKEHHUSI O MpeIHa3HaYeHUH y4yeOHOro mnpeamera «bHOJIOTHs» COCTaBHIM OCHOBY JUIS
ompeseNieHus] TMOAXOA0B K OTOOpY W CTPYKTYPHPOBAHHIO €r0 COJCp)KaHUS, IMPEICTABICHHOTO B
nporpamMme 1o OUOJIOTHH.

Otb6op comepxanusi ydeObHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UINI KYJIbTypOCOOOpPA3HOTO MOJX0/a, B COOTBETCTBHH C KOTOPHIM OOy4aroUIiecs JT0JKHBI OCBOUTD
3HAHUS W YMEHUS, 3Ha4uMble s (opMupoBaHUS OOMIEH KyIbTYphI, OMPEICISAIONINE aJCKBATHOE
MOBEJICHUE YEJIOBEKAa B OKPY)KAIOIIEH MPUPOTHON cpene, BOCTPeOOBAHHBIC B TOBCEAHEBHOM KM3HU U
MPaKTUIECKOU nesTenbHOCTH. Oco00e MeCTo B ATOW CHCTEME 3HAHUN 3aHUMAIOT AJIEMEHTHI COJICpIKAHUS,
KOTOPBIE CIIYXaT OCHOBOHW i (pOpMUpOBAHUS MPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHE MHUPa U IICHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOMINX I'YMaHU3AIMHA OUOJIOTHYECKOTO
o0Opa3zoBaHwus.

CrpykTypHupoBaHHE COACp)KaHKS Yy4eOHOTO MaTepuaia B MporpaMme Mo OMOJIOTHH OCYIIECTBICHO
C y4€TOM MPHUOPUTETHOIO 3HAUYEHHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSX KUBOU HMPUPOJIBI, O €€
YPOBHEBOH OpraHW3alliil W SBOJIONUH. B COOTBETCTBMM C ATHM B CTPYKTYpe Y4eOHOro mpeamera
«buonorus» BeIIEIEHBI CIEAYIONINE COAEPKATENbHbBIC TUHUU: «bronorus kak Hayka. MeToibl Hay4HOT O
no3HaHus», «KineTka kak Owuonormueckas cucrema», «OpraHm3sM Kak OHOJIOTHYECKas CHCTEMay,
«Cucrema u MHOTrooOpaswe OpPraHMYECKOro MHpay», «IBOJIONUHS JKUBOU MPHUPOILD), «IKOCUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp wusyuenus yuebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIaJIEHUE
00yYJaOIIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIiK KUBBIX CHUCTEM Pa3HOTO paHTa
U IpUoOpeTeHre YMEHHUI HCIOIb30BaTh 3T 3HAHUS JJI1 TPAMOTHBIX JEHCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOIBI U PEHICHHSI PA3TUYHBIX KU3HEHHBIX TPOOIEM.

Joctwxkenue 1end u3ydeHust ydeOHoro mnpeamera «buomorusi» Ha 06a30BOM  ypOBHE
o0ecreynBaeTcsl pelIeHuEM CIeIYIOIUX 3a/1a4:

OCBOEHHE OO0YYalOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOpHUSAX, YUYEHHUSX, 3aKOHax,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBUiIaX, CIYKAIIMX OCHOBOW A (pOpMHpOBaHUS MPEACTABICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHUpPa, O METOJaX HAay4YHOIrO IO3HaHHUS, CTPOCHUH, MHOrooOpazuu u



0COOEHHOCTSIX JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHM3alllH, BBITAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

¢dopmupoBaHue y OOYy4alOIIMXCS TO3HABATENbHBIX, WHTEIUICKTYaJlbHBIX M  TBOPYECKUX
CIOCOOHOCTEH B MpoIlecce aHalM3a JaHHBIX O MyTSIX Pa3BUTUS B OMOJIOTUU HAYYHBIX B3IJISIOB, UJEH U
MOJIXO0/I0B K M3yYECHHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJICHHE Yy oOyd4aroummxcs oOmiel KyiabTypbl, (YHKIHMOHAJIbHOW TPaAaMOTHOCTH, pPa3BUTHE
YMEHUH OOBSCHATH M OLICHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA )KUBOM MPUPO/IbI HA OCHOBAHWU 3HAHHUH U
OTIbITA, MOJYYEHHBIX MTPH U3yYEHUH OHUOJIOTHH;

¢dbopmupoBaHue y 00yJaromuxcs YMEHUH WUTIOCTPUPOBATh 3HAUEHUE OMOJIOTMYECKUX 3HAHHH B
MPAKTUYECKON JESITEbHOCTH 4YEJIOBEKa, pPAa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTHH H
arpoOUOTEXHOJIOTUIA;

BOCIHUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHHUS 4YEJIOBEKOM JKMBOH MPHUPOIbI,
HEOOXOMMOCTH OEpeXHOTO OTHOIICHUS K HEH, COONIONCHHMS ATUYECKHMX HOPM IpU IPOBEICHUU
OHMOJIOTHYECKHUX UCCIIEIOBAHMIA;

OCO3HaHME IICHHOCTH OMOJIOTMYECKMX 3HAHUWA /IS TIOBBIIICHHUS YPOBHS HSKOJIOTUYECKOM
KYJIBTYPBI, ISl (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHMM M YMEHMH B TIOBCEIHEBHOW KM3HHM JUIsI OLICHKH
MOCJICJICTBHI CBOCH ACATEIHHOCTH MO OTHOIICHHWIO K OKPYXKalollel cpejie, COOCTBEHHOMY 370pPOBBIO,
000CHOBaHME U COOIOACHNE Mep NMPO(PUITAKTUKH 3a00JICBaHUH.

B cucreme cpemnero oOmiero oOpaszoBanus «buonorusi», m3ydaemas Ha 0a30BOM YPOBHE,
SABISICTCST  O0SI3aTENbHBIM ~ yYEOHBIM IPEIMETOM, BXOISIIMM B COCTAaB MPEIMETHON obiacTtu
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHI.

Jns u3ydeHust 6uosorun Ha 0a30BOM YPOBHE CpelHEro odmiero o0pa3oBaHUS OTBOIUTCA 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemio), B 11 kitacce — 34 gaca (1 gac B Henemio).

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorust kxak Hayka. CBs3p OWONOTHH C OOIIECTBEHHBIMU, TEXHUYCCKUMHU U JAPYTUMHU
€CTECTBEHHBIMU HayKaMmH, pritocopueid, STUKON, ICTETUKON 1 TIpaBoM. Poss Guosioruu B popMHUpOBaHUH
COBPEMEHHOM Hay4yHOH KapTUHBI Mupa. CrucremMa GHOJOTHYECKUX HaYK.

MeToapl TO3HAHMS KUBOM NOpuUponbl (HAOIIOAEHHE, SKCHEPUMEHT, ONHMCAHHEe, W3MEpEHue,
KJaccu(uKanus, MOJICTMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumu:

Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuibl 1 cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1.  «lVcmomp3oBaHWe  pa3IUYHBIX  METOJIOB  TMPU  W3YYCHUH
OMONOTUYECKIX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbI M UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTauuue KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOIbI.

CpoiicTBa OMocucTeM W UX pazHoOoOpasue. YPOBHU OpraHU3alMH OMOCHUCTEM: MOJICKYISPHBIH,

KJICTOYHBIN, TKAHEBBIH, OpTraHU3MEHHBIMN, MOMYISIIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(OmoreoreHOTHYECKUIT), OOCHEPHBIH.
JdemoHcTpaumu:

Tabnuiel u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OpTaHU3ALUH KUBOU MIPUPOIIBDY.
ObopynoBanue: moaens Mosekybl JJTHK.




Tema 3. XuMHYeCKHil COCTaB U CTPOCHNE KJIETKH.

XHUMHYECKUHN COCTAB KJIETKH. XMUMHYECKUE DIEMEHTBI: MAKpO3JIEMEHThI, MUKPO3JeMeHThI. Bona
U MHUHCPAJIbHBIC BCIICCTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BEIIeCTB B KieTke. [loanep:kanue ocMoTnyeckoro 6anaxca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMepHI OenkoB. Hezamenumbie u
3aMEHUMBIC aMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOW MOJECKYIIbI
(mepBuYHasi, BTOpPUYHAs, TPETUYHAs M UETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonornueckne pyHKIMN OEIKOB.

@depmeHTHl — Ouonormueckue KaTtanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IEHTP,
cyoctpatHas cnenuduanocts. Kodepmentsl. Butamuabl. OTnuuns (GepMEHTOB OT HEOPTraHUYECKHX
KaTaJan3aTOPOB.

VYrineBonpl: MoHOcaxapuibl (TJIFOKO3a, pubo3a W J1e30Kcupubdo3a), Aucaxapuasl (caxaposa,
JaKTO3a) U MoJIMcaxapuabl (Kpaxmal, TIUKOTeH, eJT003a). buonorndeckne GyHKIUU YIieBOIOB.

Jlunuaer: Tpurnunepunsl, Gocdomunuasl, crepounsl. [ 'mapodribHO-THAPOGHOOHBIE CBONCTBA.
buonornueckue ¢ynxmun nunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JIMIKIOB KaK HCTOYHHUKOB
SHEPTUHU.

Hyxneunoseie kucnotsl: JJHK um PHK. Hyxneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT.
Crpoenne u pyakuuu JJHK. Ctpoenne u pynknuu PHK. Bugst PHK. AT®: ctpoenue u hpyHKImm.

[Mutonorus — Hayka o kieTke. Kietounas teopust — npumep B3auMOACHCTBHS HIei U (pakToB B
HayYHOM IMMO3HAHUU. MeTO/Ibl U3y4eHUs KIETKH.

Knerka kak menoctHas xuBas cucrema. OOmue MNpHU3HAKM KIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosekyibl JJHK xak renernueckuii anmapar, cucteMa cuHTe3a Oenka.

Tumbl  KJETOK:  dyKapuOTHMYecKas M NpokapuoTuueckas. OCOOCHHOCTH  CTPOCHHS
MpoKapuoTUYeCKOW KieTku. Kierounass crteHka Oaktepuil. CTpOEHHE SYKAPUOTHYECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKa, TJUKOKAJIMKC, HX (QYHKIUH.
[Tna3marnueckas memOpana, e€ cBoiicTBa U ¢pyHkimH. LuTomnasma u e€ opranonssl. OgHOMEeMOpaHHBIE
opranounabl kinetku: OIIC, ammapat ['onabaxu, au3ocoMbl. [loayaBTOHOMHBIE OPTraHOWABI KJIETKH:
MUTOXOH/IpHH, TutacTuabl. [Ipoucxokaenne MUTOXOHApHHA U Tutactua. Buasl miactun. HememOpanubie
OpraHoubl KJIETKH: PUOOCOMBI, KJIETOUHBIM UEHTpP, LEHTPUOIU, PECHUYKH, KTYTUKH. DYHKIHMU
OpraHOUJ0B KJIETKU. BrirtoueHus.

Anpo — perynsTopHplid meHTp kKieTku. CTpoeHHe sapa: sjaepHas 000J0YKa, KapuoIlllazMa,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BELIECTB B KIIETKE.

JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.I'yk, T. IIIBanu, M. lllneitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk,
M. Yunkusc, P. ®pankmun, K. M. bap.

Juarpammbl: «Pacnpenenenne XMMHUYECKHUX 3JE€MEHTOB B HEXHUBOI mpupoae», «Pacnpenenenue
XUMHUUYECKHX JJIEMEHTOB B JKUBOM IPUPOIEN.

Tabnuisl u cxembl: «llepuonnyeckass Tabauna XUMUYECKUX 3JIEMEHTOB», «CTPOCHHE MOJIEKYJIbI
BOJbI», «buocuHTe3 Oenkay, «CTpoeHune Monekynbl Oenka», «Ctpoenue depmenta», «HykienHoBbie
kuciotel. [JTHK», «Ctpoenue mosekynbl ATD», «CTpoeHne syKapuoTHUUECKOW KIEeTKn», «CTpoeHue
JKUBOTHOU KJIeTKW», «CTpoeHue pacTUTENbHOW KIETKH», «CTpoeHHe NpOKApHUOTHYECKOW KIIETKHY,
«CtpoeHue sapa KIETKN», «YTIeBOAbIY, «JIunuabn.

OOGopy10BaHKE: CBETOBOM  MHKPOCKOI, 00OpyJOBaHME A IIPOBEIEHUS  HaOINIOAEHUH,
U3MEpEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHUATIbHBIX KIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGoparopnast padora Ne 1. «/3yueHne KaTaJIuTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha mMpuUMepe
aMuUJIa3bl WIK KaTanas3bl)y.




JlaGopatopnas pabota Ne 2. «/3yueHue CTpOCHHUS KJIETOK PACTCHHM, )KUBOTHBIX U OaKTepuil Mo
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIpENaparax U UX OINHCAHUE.

Tema 4. /KusHeaesiTeIbHOCTh KJICTKH.

OOmeH BemiecTB, WKW MeTaOomM3M. ACCUMWIAIUA (TUTACTUYECKHH OOMEH) W JIUCCUMIISIIHS
(sHepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Mpolecca MeTaboau3Ma. Pojib 3aKOHOB COXpaHEHUs
BEIECTB U SHEPTUU B IOHUMAHUU MeTa0o0IM3Ma.

Tumner oOMena BemecTB: aBTOTPo(HBIN U reTepoTpodHblid. Posb pepmenToB B 00MEHE BEIIECTB U
IIPEBPAILICHUH SHEPTUU B KIIETKE.

®otocunrte3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakimu Gorocunresa. IPPEeKTUBHOCT
dboTocuHTe3a. 3HaUeHUEe (PoTOCHHTE3a IS KU3HM Ha 3emiie. Biusitaue ycinoBuil cpeasl Ha POTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €70 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepun. 3HAUCHHE XEeMOCHHTEe3a JIJIs KU3HH Ha 3eMIIe.

DOHepreTuyeckuii OOMEH B KieTKe. PaciueruieHue BEIIeCTB, BBIZCICHHE M aKKyMYJIHPOBaHHUE
SHEPIruM B KJIETKE. DTambl dHEepreTuueckoro oomena. I 'mukonus. bpoxkenue u ero Buabl. KuciopogHnoe
OKHCIICHHe, WM KJIeTouHoe abixanue. OxucnutensHoe ¢ochopunupoBanne. IP(HEeKTHBHOCT
SHEPreTHYECKOro OOMeHa.

Peakiuu matpuunoro cuntesa. I'enernyeckast undopmarus u JJTHK. Peanuszanms renerndeckoit
nHopManuu B KieTke. [ eHeTHUeCKuid KO U ero cBoMCcTBa. TpaHCKpumius — MaTpuuHbliii cuaTe3 PHK.
Tpancnsamus — OuocuHTe3 Oenka. Drtambl Tpancmauuu. KomupoBanue amMuHOKUCIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — Bupycbl. Mcropusi otkpeitus Bupycos (/. U. ViBaHOBCKMIA).
Oco0eHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIa BUPYcoB. bakTeprodaru. bone3nun pactenuii, >)kUBOTHBIX U
YeNoBeKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmynonedunura yenoseka (BMY) — Bo3dyaurtens CIINa.
OOpaTHasi TpaHCKpUIIMUS, peBepTaza W HHTerpasza. l[IpoduiakThka pacnpoCTpaHEHUsS BHPYCHBIX
3a00JIeBaHU.

JdemoHcTpaumu:

Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuubl u cxewmbl: «Tunbel muTanus», «Metabomu3zmy», «MHUTOXOHIPHUSI», «DHEPTETUUECKHUI
obmeny, «Xmoportact», «Porocuntesy, «Ctpoerne JJHK», «Ctpoenne n QpyHKIMOHUPOBAHHE TEHAY,
«Cunre3 Oenkay, «['enetnueckuii koa», «Bupyce», «bakrepunodarny, «CtpoeHne u >KM3HEHHBIN UK
Bupyca CIIMa, 6akrepuodaray, «Permmukarmms JTHK».

ObopynoBanue: moaenu-amminkanuu «Yasoenne JIHK u Tpanckpumniusy», «buocunre3 Genkay,
«CTpoeHnue KIeTkn», Mmoaensb cTpykrypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kitetounsii UK, WK )KU3HEHHBIN UK KiaeTku. MaTepdasza u mutos. [Ipomeccs, mporekaromniye
B uHTepdaze. Pemmukarnus — peakuus marpuunoro cunresa JJHK. Crpoenue xpomocoM. XpoMOCOMHBIH
HaOOp — KapuoTuIl. JIUIIONIHBINA U TaIUTOUAHBIA XPOMOCOMHBIE Ha0Opbl. XpoMmatuabl. [{lutonornyeckue
OCHOBBI Pa3MHOKEHUS U WHJIMBUIYATIbHOTO Pa3BUTHS OPTAHU3MOB.

Henenne xnetkn — muto3. Cragum mwurosa. IIponeccel, mpoucxonsiipe Ha pas3HbIX CTAIUAX
MHUTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudenb KJISTKH — alonTo3.

@®opMbl pa3sMHOKEHHUSI OpPraHU3MOB: Oecriojioe U MoJioBoe. Buasl 6ecrnojoro pa3MHOKEHUS:
JeJIEHNe HaJIBOe, TIOYKOBAaHHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOoOpa3oBaHHE, BEreTaTUBHOE
pa3MHOxeHHe. VIcKycCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE [ CEJIEKLIUU.

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Metioz. Ctaguu meio3a. [Ipoieccsl, mpoucxosiiye Ha cTaausx meio3a. [loBegenue xpomocom B
Meiose. Kpoccunrosep. buosnornueckuii CMbICI M 3HAYEHUE MEil03a.

['ameTtorenes — mporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y JKMBOTHBIX. [lo/OBBIE >Kene3bl:
CEMEHHMKH U ssMYHUKH. OOpa3oBaHNe U pa3BUTHUE MOJIOBBIX KJIETOK — raMeT (CIIepMaTo30u 1, SIHIEKIIeTKA)



— cmnepmaroreHe3 H  oBoreHe3. (OCOOEGHHOCTHM CTPOEHHS SHMIEKIECTOK W CHepMaTO30M[OB.
OmnonorBopenue. [TapreHorenes.

WupuBuayansHoe pasButue (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOpPHOHAIBHOTO Pa3BUTHUSI Yy MO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacTPYJSIMsI, OpPraHOTeHEs3.
[MocTomMOproHanbHOE  pa3BUTHE. THUNBI  TOCTAIMOPUOHANBLHOTO  PA3BUTHS:  MPSMOE, HEMPSMOE
(mmuuHOYHOE). BrusiHME cpenbl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IBETKOBOIO PpACTEHUS: CTPOCHUE CEMEHH, CTaJuH
pa3BUTHAL.

JdemoHcTpaumu:

Tabmuuel u cxembl: «@OpMBI  Pa3MHOKEHHUSI OpraHU3MOBY», «/IBOIHOE OIJIOJOTBOpEHHE Y
IIBETKOBBIX pacTeHUil», «BereraTnBHOEe pa3MHOKEHHE pacTeHUi», «JlemeHne KIeTKH OakTepuiiy,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue XpomocoMbl», «Kierounbt 1mukin», «Permukamus JTHK»,
«Muto3y, «Merosy, «lIpsimMoe n Henpsmoe pa3BUTHEY», «['aMeToreHe3 y MICKONUTAIONIUX U YETIOBEKay,
«OCHOBHBIE CTAJIUA OHTOTEHE3a».

O60opynoBaHKEe: MUKPOCKOTI, MUKpOIIpenapaTsl «CriepMaTo301/1bI MJIEKOTIUTAIOIIET O,
«Siueknerka miekonuTaromero», «KapuokuHes B KJIETKaX KOpEIIKAa JyKa», MAarHUTHAasT MOJENb-
anmiukanys «Jlenenne kinetkn», moaens JIHK, moaens metadazHoit XpoMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnast padota Ne 3. «HaOmromenwe MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOMpenapaTax.

Jlaboparopnast pabora Ne4. «/3ydeHwe CTpPOCHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopust pa3BUTHA TeHETUKU. Ponb nuTonsoruu u sMOpHOIIOTHH B
CTaHOBJIEHUM TeHETHKH. BKkiia poccuiickux M 3apyOeXHBIX YYEHBIX B Pa3BUTHE TE€HETHKU. MeTo[bl
TeHETUKH  (TUOPUAONIOTUYECKUN, IUTOICHETHYECKUH, MOJIEKYJIsIpHO-TeHeThdeckuii). OCHOBHBIE
TE€HETUYECKHE MOHATHA. [ eHeThuecKkass CHMBOJIMKA, UCIIOIb3YEMasl B CXEMaxX CKPELIMBAaHUMN.

3aKOHOMEPHOCTH HaclleI0BaHUs TMPU3HAKOB, ycTaHoBleHHbIE . Mennenem. MoHorubpumaHoe
CKpellMBaHMue. 3aKOH eIMHO00pa3us rHOpHI0B MepBOro nokosieHus. [IpaBuino noMuHUpOBaHUS. 3aKOH
pacienieHus npu3HakoB. ['unoresa unctoTs! raMer. [loaHOE M HEMOIHOE JOMUHUPOBAHHUE.

Jurubpunxoe CKpELIMBaHUE. 3aKkoH HE3aBUCUMOIO HaCJIE10BAHMS MIPU3HAKOB.
[{uTorenetuuecknue OCHOBBI ~ TUTHOPUAHOTO  CKpEIIMBAaHUS.  AHAIM3HpYIOLIee  CKpellMBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS IS ONIpeIeTICHHs T€HOTUIIA OCOOH.

CueruieHHoe HacnezoBaHue mnpusHakoB. Pabora T. Moprana mo cLeIeHHOMY HaclielIOBaHHIO
reHoB. Hapynienue cuenyeHus reHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTU. [ eHeTUUeCKue KapThl.

I'eneruka mona. XpOMOCOMHOE ONpPEACICHUE I0Ja. AyYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHbIe U reTeporaMeTHble Opranu3msl. HacienoBanue Npu3HakoB, CLEIJIEHHBIX C ITOJIOM.

N3meHunBOoCTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAass W HacieacTBeHHas. Ponb cpensl B
HEHACJICACTBEHHON U3MEHYUBOCTH. XapakTepucruka MOIU(PHUKAITMOHHON U3MEHYUBOCTH.
Bapuanuonsslii psAnx W BapuanmoHHas kpuBas. Hopma peakuuu npuszHaka. KonndecTBeHHbIE H
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAU(PUKAITMOHHON H3MEHYMBOCTH.

HacnencrBeHHas, Wiy T€HOTUIIMYESCKasl, U3MEHYHMBOCThL. KOMOMHATUBHASA M3MEHUYMBOCTL. Melio3
U TIOJIOBOM TMpoIecC — OCHOBA KOMOWHATHMBHOM W3MEHYMBOCTH. MyTalMOHHAs W3MEHYHUBOCTb.
Knaccudukammst MyTtaruii: reHHbIE, XpPOMOCOMHBIE, T'€HOMHBIC. YacToTa W TPUYMHBI MYTAaIIHH.
Myrarennsie (akTopsl. 3aKOH TOMOJOTMYECKHX psJIOB B HACJIEACTBEHHOH wu3MeH4YMBOCcTH H.
. BaBunoga.

BHesiepHast HacIeICTBEHHOCTh U N3MEHUYUBOCTbD.



I'enetuka wuyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJbI TE€HETHKM YEJIOBEKa:
TE€HEAJIOTUYCCKUM, OJIM3HEIOBBIN, MUTOTCHETHYECKUN, OMOXUMUYECKHUMA, MOJICKYJIIPHO-TCHETUYCCKH.
CoBpeMeHHOE OIpe/eieHue TeHOTUNA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM
gucie ¢ nomompio [TI[P-ananu3a. HacineacTBennbie 3a001eBaHus YelIOBEKA: TEHHBIC 00JIe3HU, O0JIC3HU C
HACJICJICTBEHHOW MPEAPACTIONOKEHHOCTBIO, XPOMOCOMHBIE Oosie3Hn. CoMaTUYecKue W TeHEpPATUBHBIC
myTtauuu. CtBoNOBbIe KiIEeTKH. [IpuHIMMBI 310poBOro 00pasza >KU3HM, JUATHOCTUKH, MPOPHIAKTUKH U
JIeYeHUs] TeHETHUECKUX OoJe3Held. MeanKo-reHeTUYeCKOe KOHCYIbTHPOBAHUE. 3HAYCHHE MEIUIIUHCKON
TeHETUKH B MPEAOTBPAIICHNH U JICUCHUH TeHEeTHYECKUX 3a00IeBaHMM YenoBeKa.

JdeMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-PecoBckuii,
H. 1. BaBuios.

Tabnuipl U cxembl: «MOHOTHOPUIHOE CKpEHIMBAaHUE M €r0 IIUTOreHETUYECKask OCHOBa», «3aKOH
pacuierjieHus] W €ro IUTOTEeHETHYecKas OCHOBa», «3aKOH YHCTOThI rameTt», «J/lurubpumaHoe
cKpenuBanue», «lluTororndyeckiue OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHusD», «Meio3y, «B3anMmopaeiicTre
aJUIENIbHBIX TEHOBY», «l'eHeThuecKkue KapThl PACTEHHH, >KUBOTHBIX U 4YelloBeKay, «l eHeThka mojay,
«3aKOHOMEPHOCTH HACJIEeIOBaHMs, CLEIJICHHOTo ¢ mojioM», «KapuoTumbl 4YernoBeKa U >KMBOTHBIXY,
«Bunpl u3MeHuMBOCTHY», «MoaudukanoHHas HM3MEHUMBOCTHY, «HacnemoBanue pesyc-dakropay,
«['enetnka rpymnm KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

O6opynoBaHue: MOACTU-ANTUIAKAIINN «MonorubpumaHoe CKpEILUBAHUE, «Henonnoe
JOMHUHUpOBaHME», «JlurubpunHoe ckpeuiuBanue», «llepekpéct XpoMOocOM», MHUKPOCKON U
Mukpomnpenapar «JIpo3oduna» (Hopma, myTaruu GOpMbI KPBUIHEB U OKPACKU Tena), Tepbapuit «I"opox
MTOCEBHOM».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnast pabota Ne5. «M3ydeHuwe pe3yabTaTOB MOHOTHOPUAHOTO € JUTHOPHIHOTO
CKpEILIMBaHUA y JP030(HIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnast pabGota Ne 6. «M3ydeHne MOAM(PUKAIMOHHOW W3MEHUYMBOCTH, ITOCTPOCHUE
BApUALIMOHHOTO Psi1a U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabota Ne 7. «AHanu3 MmyTtanuid y 1po30¢uiIsl Ha TOTOBBIX MUKPOTIpEIapaTax.

[TpakTuueckas padota Ne 2. «CocTaBiieHre U aHATTU3 POJOCIOBHBIX YEITOBEKAY.

Tema 7. Cesiexkniust opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TPOLECC. 3apOXKJICHUE CENeKUMU U JoMecTukanus. Yuenue H.
M. BaBmioBa 0 TIIeHTpax MPOUCXOXKACHUS W MHOTO0Opaswsi KyJIbTYPHBIX pacTeHui. LleHTpsI
MPOUCXOKICHUS TOMALTHUX KUBOTHBIX. COpT, MOPOAQ, IITAMM.

CoBpeMeHHBIE METO/IbI CeNeKIMH. MacCOBBIM U MHANBUIYAIbHBIH OTOOPHI B CEJICKIIMM PACTECHUI
U KUBOTHBIX. OIeHKa dKcTephepa. BIM3KOPOACTBEHHOE CKpEIIMBAHWE — WHOPUAMHT. UuCTas JTUHWS.
CkpemmBaHue 4YHUCTBIX JIMHWHA. [eTepos3uc, miau TuOpuaHas cuia. HepoacTBEHHOE CKpeluBaHUE —
ayropuaunr. OtnanéHHas rulOpunmzanus U e€ ycrmexu. VCKyCCTBEHHBIM MyTareHe3 W TOJy4YeHUe
MOJIUIUTOUAOB. JJOCTH>KEHMS CEIEKIIMN PACTEHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib NOpoOU3BOACTBA. ['e€HHas WHXKEHepus. OTanbl CO3JaHUs
pexomOunantHori JIHK m Tpancrennsix opranm3moB. Kietounas wHxeHepus. KieTodHble KyJabTypHI.
MukpokiIoHaIbHOE Pa3MHOKEHUE pacTeHui. KiionupoBanue BBICOKOTIPOTYKTHUBHBIX
CEJICKOXO035MCTBEHHBIX OPTaHU3MOB. JKOJOTUYECKHE U ITHYeckue mpoodsiembl. MO — reHeTudecku
MOIU(DUIIMPOBAHHBIE OPTAHU3MEI.

JleMoHCTpanuu:

Hoprpersl: H. N. Basunos, U. B. Muuypum, I'. 1. Kapneuenko, M. ®. I1BaHOB.

TabGnuibl u cxembl: kapTa «LleHTpBI MPOUCXOXKIAEHUS U MHOT000pasus KyJbTYpHBIX PACTEHUN»,
«[Topoapl JAOMAaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHmit», «OTmnanéHHas TuOpUIU3aLUsN»,
«Pabotel akamemuka M. @. MBanoBay, «llomumiongus», «OOBEKTH OHOTEXHOJOTHH», «KieTouHble
KYyJIbTYpbI U KJIOHUpPOBaHUE», «KOHCTpyrpoBaHHEe U EPEHOC TEHOB, XPOMOCOM.




OO6opynoBaHue: MyJISKU TUIOIOB M KOPHEIUIOAOB TUKHUX (POPM U KYJIBTYPHBIX COPTOB PAacTCHHUH,
repbapuii «CenbCKOX03UCTBEHHBIC PACTCHUS Y.

JlabopaTopHble U MpaKTHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHDKEHHS CEJIeKIMU pPACTEHUHM U IKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, INIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN YUaCTOK, B TEINIMYHOE XO3IHCTBO,
1a00paTOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INPOI'PAMMBI IO BHOJIOTUHMN HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

Cormacao ®I'OC COOQO, ycTtaHaBIUBarOTCS TPEOOBAHUS K pe3ybTaTaM OCBOSHUS 00yUYarOIIUMHUCS
MIPOrpaMM CPETHETO O0IIero 0Opa3oBaHusl: TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHBI
B cTpykType NMYHOCTHBIX pPE3YJNbTaTOB OCBOEHUsI MpeaMera «buosorus» BbIIEIEHBI CIEAYIOIINE
COCTaBJISIIOLIME: OCO3HAHNE O0YYarOIIMMHUCS POCCHUMCKON TpaskJaHCKOM MAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPEICIICHUI0, HAIMYNE MOTUBALUU K OOYYCHHUIO OMOJIOTHH,
L[EJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTM HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPAIUIIMNA Pa3BUTHUS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh O0YyYarOIINXCSI
PYKOBOJACTBOBAaTbCA B CBOEW JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMM YCTAHOBKAMH, MPHUCYLIUMU
CUCTeME OHMOJIOTHYECKOTO O00pa30BaHWs, HAIWYUE SKOJOTHYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIMdHOCTHBIC pe3ylbTaThl OCBOCHHUS MpeaMeTa «BbHOoIoTus» JOCTUTAIOTCS B €IUHCTBE YIeOHOU U
BOCITUTATEIbHOMN JESITEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUHCKUMU COLMOKYJIBTYPHBIMH,
UCTOPUYECKHUMH M JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, MPHUHITHIMH B OOINECTBE MpaBWIAMU H
HOpMaMH MOBEIEHUS U CIIOCOOCTBYIOT IMpOIleccaM CaMOMO3HaHMs, CAMOBOCIMTAHUSA U CaMOpPa3BUTHS,
pa3BUTUS BHYTPEHHEH MO3UIMU JMYHOCTH, NATPUOTH3MA, YBAKEHUS K 3aKOHY M MPABOMOPSIKY,
YeJIOBEKY TPy/Zla U CTaplieMy OKOJEHHUIO, B3AUMHOTO YBa)KEHUS, OEPEKHOTO OTHOIIECHUS K KYIbTYPHOMY
HaCJIEMI0 M TpaauMUUsIM MHOTOHAIMOHaibHOro Hapoxa Poccuiickoit ®enepauuu, nOpupoae U
OKpY>Karolleu cpee.

JIudHOCTHBIE pe3ylbTaThl OCBOCHHS YydeOHOro mnpeamera «bBHONOTHS» HOKHBI OTpaKaTh
TOTOBHOCTb U CITIOCOOHOCTH 00YUaIOLIUXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEN MO3UIUEH
JUYHOCTH, CHCTEMON  IIGHHOCTHBIX  OpHUEHTAIWi, TO3UTHBHBIX  BHYTPEHHUX  yOEXKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM LIEHHOCTSIM POCCHUHUCKOro OOIIecTBa, pacIIUpEeHHe KUZHEHHOTO
ONbITa U ONBITA JIEATEIBHOCTH B IMPOIECCE peaTu3allii OCHOBHBIX HANpPABJICHUN BOCHUTATEIbHOU
JEATEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpaxIaHCKOr0 BOCIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3MITMU OOYyYaIOMIerocsi KaKk aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIecTBa;

OCO3HaHUE CBOMX KOHCTHUTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW JESATEIbHOCTH MPU CO3JAHHHM YUEOHBIX MPOEKTOB,
penieHnu y4eOHbIX U MMO3HABATEIIBHBIX 3a]1a4, BHITOTHEHUN OMOJIOTUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTB OMpPENesITh COOCTBEHHYIO TO3HIIMIO [0 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOM
JKHU3HH U OOBSICHSTD €€;

yMeHI/IC y‘-II/ITBIBaTB B CBOUX HeﬁCTBHﬂX HGO6XOI[I/IMOCTI: KOHCprKTI/IBHOFO BBaI/IMOI[CI‘/JICTBI/IH
JOJIeH C Pa3HBIMU YOEKICHUSMH, KYJIbTYPHBIMHU IIEHHOCTSMHU U COIIMATBHBIM MTOJI0KEHUEM;

TOTOBHOCTH K COTPYI[HquCTBy B HpOI_[CCCG COBMECCTHOTI'O BBITIOJIHCHU S y‘IC6HBIX, I1I0O3HaBATCJIbHBIX
W HCCIIENOBATEIbCKUX 3a/lad, YBAKUTEIHLHOTO OTHOIIEHWS K MHEHHIO OIMMOHEHTOB MPH OOCYKIECHUU
CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO CONCPIKAHNS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS



c(OPMUPOBAHHOCTh POCCUHUCKON TPaKIAHCKONH HIEHTUYHOCTH, MNATPUOTH3MA, YBAKCHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepe]; PoiMHOM, ropAoCTH 32 CBOM Kpaii, cBoto Poauny, cBoi
SI3bIK U KYJBTYPY, POILIOE U HACTOSIIEE MHOTOHAIIMOHANILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACICAUI0 M MAMSATHUKAM MPUPOJbI, JOCTHKEHHIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ POCCHUICKUMX YYEHBIX B CTAHOBJEHHE M DPa3BUTHE OHOJIOTHH,
MOHUMAHUS 3HAYEHUS OMOJIOTMH B MO3HAHUU 3aKOHOB NMPUPOABI, B JKU3HH YEIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujeitHas yoexkIEHHOCTh, TOTOBHOCTH K CIY’KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0
Cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUICKOT0O HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIIEHHUS, OPUCHTHUPYSICh Ha
MOpaHBHO-HpaBCTBeHHLIC HOpMI:I U IICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYTyIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISM, CO3[aHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPAIULIUSIMU HapoaoB Poccun;

4) 3cTeTH4YeCKOro BOCTIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHpY, BKJIIOYAash OSCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMAaHNE SYMOITMOHAIIBHOTO BO3ACHCTBUS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHIaX HMCKYCCTBA, CTPEMJICHHE TMPOSBIATH KadecTBa
TBOPYECKOM JINYHOCTH;

5) puznyeckoro BocnuTaHMs, (POPMHPOBAHUA KYJbTYPbl 3M0POBbSi M 3MOLUOHAJIBLHOIO
0J1aronoJIyyms:

MOHMMAaHHWE W pealu3alusi 3I0pOBOr0 W 0Oe30macHOro olpa3a KU3HM (3I0pOBOE THUTAHUE,
COONIOZICHHE THUTMEHWYECKUX TMPaBWI W HOPM, COAJIAaHCUPOBAHHBIM pEXHUM 3aHITHA W OTIBIXA,
perymsipHasi ¢uznyueckas aKTUBHOCTH), OEPEKHOIr0, OTBETCTBEHHOTO U KOMIETEHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3MYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHKUE LIEHHOCTU MPaBWJI WHIMBUAYAIBHOTO M KOJJIEKTUBHOTO O€30MaCHOr0 MOBEACHHUS B
CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJIEH;

OCO3HAHWE TOCHEACTBUA W HENPUSTHUS BPEAHBIX MPUBbIUEK (yMOTpeOJIeHHs] alKoroJis,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

FOTOBHOCTh K AKTHBHON JI€ATEIbHOCTH TEXHOJOTUYECKOW W COLMAIbHOW HamNpaBlIeHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IIAHUPOBATH M CAMOCTOSITEIHHO BBIMOIHSITH TAKYIO ACSITEILHOCTD;

UHTEpEC K pa3iuyHbiM chepam mOpodecCHOHANBHOM NeATeNbHOCTH, YMEHHE COBEpLIaTh
OCO3HAHHBIHN BBIOOp OymyIie nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHMIO HA MIPOTSHKCHUH BCEH JKU3HU;

7) 3K0OJIOTMYECKOT0 BOCIIMTAHMSI:



9KOJIOTHUYECKHU IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOAE KaK UCTOUYHUKY JKU3HH Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHMUS,

MOBBIIIEHUE YPOBHS 3KOJOTHUYECKON KYJIBTYpPBI: IPHOOPETEHUE OMbITA TUIAHUPOBAHUS TTOCTYIIKOB
Y OLIEHKH UX BO3MOYKHBIX TIOCIIEICTBUI I OKPYXKAIOIIEH Cpeibl;

OCO3HaHUE TTI00aTHbHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U TTyTel UX PeIIeHus;

CIIOCOOHOCTH HCIIOJIb30BaTh MPUOOpETaeMble MPU U3YUYEHUU OWOJIOTUM 3HAHUS U YMEHHS IpH
peleHr TMpoOJieM, CBA3aHHBIX C palMOHAIBHBIM HPUPOIOIOIb30BaHUEM (COOIIOCHUE TpaBUII
MOBE/ICHUs B TPHUPOJE, HAIMpPABICHHBIX HAa COXPAHEHHWE PaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJIOB,
sKocHucTeM, Orochepsl);

AKTUBHOE HENPUITUE ACHUCTBUHN, MPUHOCAIIMX BPEI OKpPYKAIOUIEH MPUPOJHON cpele, yMEHUe
IMPOrHO3UpPOBATH HGGJIaFOHpI/IHTHBIG 9KOJIOTUYCCKUEC TOCICACTBUSA NPCANPUHHUMACMBIX I[CflCTBPIfI n
peoTBpaLIaTh UX;

HaJIM4ue Pa3BUTOTO 3KOJOTHUYCCKOI'O MBIIJICHUA, HKOJIOTUICCKOU KYJbTYPHI, OonbITa
JESITEIbBHOCTH SKOJIOTUYECKON HAIpPaBIIEHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJIIBHOM IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN ACATEIBHOCTH
9KOJIOTHYECKON HaNpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHHUS:

Cc(pOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAYKUd U OOILIECTBEHHOM NMPAaKTUKU, OCHOBAHHOTO Ha JMAJIOre KYyJbTYp, CIIOCOOCTBYIOIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYIHTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M UHTATENBCKOM KYJIBbTYphI KaK CPEACTBA B3aUMOJICHCTBUS MEXKILY
JIOJIBMH U TIO3HAHUSI MUPA;

NOHMMaHue crneuuuku OUOJIOTMM KaK HayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU
palMOHANIBHOTO HAYYHOTO MBIIUICHHS, CO3MaHUM LEIOCTHOTO TPEACTABICHUS 00 OKpYXKArolleM MHUpe
KaK O eIMHCTBE MPHUPO/IbI, YeJIOBEKA U OOIIeCTBa, B IO3HAHNUHU MPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npo0JIeM COXpaHEeHHUs IIPUPOJHOTO PABHOBECHS,;

yOeKIEHHOCTh B 3HAUMMOCTU OHMOJIOTMHU Ul COBPEMEHHOHN IMBHIIM3ALMH: 00ECIICYeHUsI HOBOTO
YPOBHSI Ppa3BUTHS MEIUIMHBL, CO3AAHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh
pecypcHbIe MpoOJieMbl Pa3BUTHs YEJIOBEUYECTBA, TOMCKA MyTe BBIXOJA M3 TNIOOANBHBIX HKOJIOTHUECKUX
npobiieM u oOecrmedeHusl Iepexoja K YCTOHYMBOMY Ppa3BUTHIO, PAlMOHAIBHOMY HCIOJIb30BAHHIO
HPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTMYECKUX 3HAHWH B LENAX IOBBIIICHHUS OOLmIeH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4acTH (YHKIMOHAIBHOW IPaMOTHOCTH
oOyyJarouxcs, GOpMHPYEMON MPHU U3yUYEHUN OHOJIOTHH;

MOHMMAaHHE CYITHOCTH METOJIOB IMO3HAHMSI, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCIIONIB30BATh TIOJIydaeMble 3HAHMS IS aHanmnM3a M OOBSCHEHHs SBICHUH OKPYKAIOIIETO MHpa M
NPOUCXOAIIUX B HEM M3MEHEHUH, yMEHHE JienaTh 0OOCHOBaHHbIC 3aKIIOUEHHUS Ha OCHOBE HAyYHBIX
(GaKTOB M UMEIOIINXCS JAHHBIX C LEJIBIO TIOJyYSHHUS TOCTOBEPHBIX BBHIBOIOB;

CIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHMS JJISl PEelIeHHs MpodieM B
peabHBIX JKU3HEHHBIX CUTYaLUsX;

OCO3HAHME IIEHHOCTH HAY4YHOH JesTeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH IPOEKTHYIO H
MCCIIEIOBATEIbCKYIO ESTEIbHOCTh HHANBUAYAIHHO U B TPYIIIE;

TOTOBHOCTb U CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M caMOOOPa30BAHUIO, K AKTUBHOMY
HOJTYYCHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATHI



MeTaHpeIIMCTHLIC PE3YyJIbTaThl OCBOCHU A y‘-ICGHOI‘ O IMpeaMeTa «buoorusy BKIIOYAIOT: 3HAUUMBIE
s (OpMUPOBAHHUS  MHPOBO33PECHHSI  OOYYAIONMIMXCS  MEKIUCIUIUIMHAPHBIE  (MEXKIIPEIMETHEIE)
oOIIeHayYHbIC TOHATHUS, OTPAXKAIOIIUE IEIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHeUu(pUKy METOI0B
MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIUs, SBIEHUE, MPOIECcC, CUCTEMA,
HAy4YHBIA (DAaKT, MPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHWE, HaOIIOJIeHUE,
U3MEpeHHe, DSKCIepUMEHT U JApPYrux), YHHUBEpcajbHble YyueOHble JeHCTBUS (ITO3HABaTENIbHBIE,
KOMMYHHKATHBHBIE, PETYJISITUBHbIE), oOecneunBarone GpopMrupoBanue (GyHKIIMOHAIBHOW IPaMOTHOCTH
U COLIMANbHOM KOMIIETEHIIMU OOYy4aIoUIUXCsl, CIIOCOOHOCTh OOYYaIOIIMXCS HCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PCHUYECKHE 3HAHWS M YHHBEpCaJbHbIE YdeOHbIC JEHCTBUS B
MMO3HABATEJIbHON M COIIMAIbHOM MTPAKTHKE.

MeramnpeamMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMbl CpeaHEro o0Iero oOpa3oBaHUs JIOJIKHBI
OTpaxarb:

OBi1aieHne YHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBbIe JJorHUECKHUE TeHCTBHSI:

CaMOCTOSITENIbHO ~ (hopMynIHpoBaTh M aKTyallU3UpoOBaTh Mpo0ieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAThH IIPU OCBOCHUH 3HAHUU HpI/IéMI:I JJOTUYCCKOI'O MBIIIJICHUSA (aHaﬂma, CHHTC34a,
CpaBHEHUs, Kiaccu(UKaIMu, 0000IIeHH ), pACKPBIBATh CMBICT OMOJIOTHYECKUX TOHATUH (BBIACIATH MX
XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATUSAMN);

OTIpEEIATh LEIH JAEATEeIbHOCTH, 3a/laBasi MmapaMeTpbl U KPUTEPUU UX JAOCTHXKEHHUS, COOTHOCHUTD
PE3YIbTATHI ACATCIBHOCTH C TOCTABJIICHHBIMU LCIIAMU,

UCIIOJIb30BaTh OMOJIOTHYECKHE MOHATHS 7151 O0BsICHEHUSI (PAKTOB U SBJICHUH KUBON MPUPOIBL;

CTPOUTHL JIOTUYCCKUC PaACCYKACHU (I/IH,Z[yKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), BBISIBJISITH
3aKOHOMEPHOCTH M TPOTHBOpPEUMS B pPAacCMaTpPUBAEMbIX SBJICHHSX, (OPMYIUPOBATh BBIBOJABI H
3aKTIOYCHHUS,

MPUMEHITh CXEMHO-MOJIEbHbIE CpEACTBA ISl MPEICTaBICHHS] CYIIECTBEHHBIX CBSI3eH U
OTHONIICHUN B W3y4aeMBIX OWOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUHI pa3HOTO poJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IJIaH pelICHHUs MPOOIEeMbl ¢ y4&TOM aHalM3a HUMEIOIIMXCS MaTepUaTbHBIX MU
HeMaTepuaIbHBIX PECYpPCOB;

BHOCHUTb KOPPCKTHUBLI B ACATCIIBHOCTDb, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB LCJIAM, OLICHHUBATDH
PHUCKU MOCIEACTBUM NeSTEbHOCTH;

KOOPDJAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSAX PpEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOICHCTBHS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCHICHUU KU3HCHHBIX HpO6J’I€M.

2) 0a30BbIe HCCIeI0BATEIbCKUE 1€l CTBUS:

BJIAJIETh HAaBBIKAMHM Y4eOHO-MCCIEI0BATEIbCKOM M MPOEKTHOM JeATeIbHOCTH, HaBbIKAMU
paspenieHus mpodyieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOWCKY METO/IOB PEIICHUS
MPAKTUYECKUX 3a71a4, IPUMEHEHUIO Pa3IMYHBbIX METOOB [TO3HAHUS;

HCIIOJIB30BATh  PAa3JIMYHBIC BHUJAbBI ACATCIILHOCTH IO IMOJYYCHUIO HOBOI'O 3HAHUA, CTO
MHTEpIIpETAlMU, MPEoOPa30BAHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIUSX, B TOM YHUCJE MPU CO3TaHHUU
y‘-Ie6HI>IX " COLMAJIBHBIX ITPOCKTOB;

dbopMUpOBaTh HAy4YHBIH THUI MBILUICHUS, BJIaJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
INOHATHUAMHU U MCTOJaMHU,

CTaBUTb H (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B O0Opa30BaATEIIBHOM NESATEIIBHOCTH U
JKU3HCHHBIX CUTYAIIUAIX;

BBISIBJISITH [IPUUUHHO-CIICJICTBEHHBIE CBA3M U aKTyaJU3UpOBaTh 3aJady, BBIABUIATh THIIOTE3y €&
peleHus, HaXOAUThb APryMEHTHI Ul JO0Ka3aTelIbCTBA CBOMX YTBEPXKICHMM, 3a1aBaTbh IapaMeTpbl U
KPUTEPUHU PELICHHUS;



AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA 3aJavuu PE3YyJIbTAaTbl, KPUTUYCCKHU OLICHUBATL HUX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH M3MECHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISATh IIEJICHANPABICHHBIA TMOUCK IepeHoca CPeACTB M CHOCO0OB JCHCTBHS B
po(hecCHOHATBHYIO CPey;

YMETh MEPEHOCHTh 3HAHUS B MO3HABATEIBHYIO U TIPAKTHUYCCKYIO 00IaCTH KU3HEICITEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEAMETHBIX 00acTei;

BBIJIBUTaTh HOBBIC WJICH, ITPE/IaraTh OPUTHHAIBHBIC MOIXO/bI U PEUICHUsI, CTABUTH MPOOJIEMBI U
3ala4yu, JOIMYCKAOIINC aJIbTCPHATHBHBIC PCILICHUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUYHMKAX MH(OpMAIMH (TEKCTe Y4eOHOro mocoous, HayqHO-
MOMYJSIPHOM JTUTEepaType, OMOIOTHYECKUX CIOBapsX U CIPAaBOUYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WHTrepHeTe), aHATU3UPOBATh HWHPOPMAIUIO PANIMYHBIX BUIOB M (OPM NPEICTABICHUS, KPUTUICCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynMpoBaTh 3ampoChl U TPUMEHATH pPAa3IUYHbIE METOABI IpPH TOUCKE U O0TOOpe
Ouosiornueckoil nHpopMauu, HeOOXOAMMOM JIJIs1 BEITIOJHEHHsI YIEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  KCIIOJB30BaHUS ~ MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIBHYIO (POpPMY MpeAcTaBIeHUsT OMOIIOTHYECKO HH(OopMaIu
(cxemsl, rpaduKH, TUarpaMMbl, TaOTHUITEI, PUCYHKH U APYTOe);

MCTIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MpH padboTe ¢ OMoIornyeckoil mHpopmanuei:
MPUMEHATh XUMHUUYECKHE, (PU3NIECKHEe M MaTEMaTHYCCKHUE 3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBHaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPe0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJIaJIETh HAaBBIKAMU pACIO3HABaHUS U 3alUThl MHMOpMaLUU, WHGOPMALMOHHON 0€30MacHOCTH
JMYHOCTH.

OBJajieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMU J1eHCTBUSAMU:

1) o0menue:

OCYIIECTBISATh KOMMYHHKAIIMM BO BCeX cepax *KM3HH, aKTUBHO YYacTBOBATb B JMAJIOTe WIIH
JMCKYCCHH TI0 CYIIECTBY OOCYKHaeMOil TeMmbl (yMEHHE 3a/aBaTh BOINPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTEJIBHO BBITIOJHEHHUS MPEUIaraéMoi 3a/1aud, YIUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MLIUI
JPYTUX YYaCTHUKOB HAJIOTa MU JUCKYCCHH);

pacrio3HaBaTh HeEBepOaJbHBIE CpeICTBa OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
IPEANOCHIIIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CHTYallMid, YMEThb CMAT4aThb KOH(DIMKTEI W BECTH
HIePEroBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHUS W B3aUMOJACHCTBHS, MOHUMAaTh HAMEPEHHS IPYTHX
JIO/IeH, TIPOSIBIIATH YBOKUTEIBHOE OTHOIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme GpopmynupoBaTh
CBOM BO3PAKCHUS;

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasI 1esiTeJIbHOCTh:

MOHUMATh U UCIOJIB30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIMBUAYAILHOW pabOThI PU pEIICHUN
OMOJIOTMYECKOW  TIpOoOJeMbl, OOOCHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS TPYNIOBBIX  (opMm
B3aMMOJICHCTBHS NIPU PELICHUN y4eOHOU 3a1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JIEHCTBUH C Yy4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJ10T0 4JI€Ha KOJUIEKTHUBA;

MPUHUMATD 1IEJTH COBMECTHOM JEeSATENIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JACUCTBUS T10
€€ MOCTHXKCHHUIO: COCTABJIATH IUIAH JCHCTBUM, pACHpEACNATb POJIU C Y4ETOM MHEHUN Y4YaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM paOOTHI;



OICHUBATL KAaUCCTBO CBOCTO BKJIaJla U KaXKAOI'0 YUYAaCTHHUKA KOMAaHIbI B O6IL[I/II>'I pe3yJabTaT 1O
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC HNPOCKTHI, OLNCHUBATL HJACHU C T[O3UIMA HOBU3HBI, OPWUIMHAJIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYHICCTBJIATL MO3HUTHBHOC CTPATCIHMYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYALUAX, HPOSABIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

OgByajeHne YHHBEPCAJIBHBIMH PeryJsiTUHBHBIMH AeHCTBUAMM:

1) camoopranu3amnus:

UCTIOJIb30BATh OMOJIOTHYECKNE 3HAHUS JUIS BBISBJICHUS NMPOOJIEM M MX PELICHHS B KU3HEHHBIX U
y4eOHBIX CUTYaIIUsX;

BbIOMpPAaTh Ha OCHOBE OWOJIOTMUECKUX 3HAHUM LEJEeBbIE U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUSX M TOCTYNKaX II0O OTHOUICHHIO K JKMBOM IPHUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYKarOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh T03HABATEIbHYIO JESATEIbHOCTb, BBISBIATH IPOOIEMBI, CTAaBUTh U
(dopMynHupoBaTh COOCTBEHHBIE 3374l B 00Pa30BATEIbHOM AEATEITBHOCTH U )KU3HEHHBIX CUTYAIHX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIIEHUs MpoOJieMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacupsATh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PEILCHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO W TIPOSIBICHHUIO IMMPOKOH OJPYAWIIMU B Pa3HBIX 0OJACTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B [EATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISAM;

BJIaJICTh HABBIKAMU TI03HABATENBHOW pe(IeKCHHM KaK OCO3HAHMS COBEpUIAEMBIX JEHCTBHHA U
MBICIUTENBHBIX IPOLECCOB, MX PE3yJbTaTOB M OCHOBAHHMM, MCIOIb30BaTh NMPUEMBI pediaekcuu A
OLIEHKU CHTYalll, BHIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUKCHHUIO;

[IPUHUMATH MOTUBBI U aPT'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATEIBHOCTH,

3) npuHsiTHE cedsl U APYTUX:

IIPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKH U JTOCTOMHCTBA;

MIPUHUMATh MOTUBEI U apIyMEHTHI APYTUX [IPU aHAJIA3€ PE3YIbTAaTOB AEATEIbHOCTH,
IIPU3HABAThH CBOE MPABO U IPABO JPYTUX HA OLIMOKH;

Ppa3BUBATb CII0COOHOCTH MOHUMATh MHpP C IO3UIUU APYTroro 4€JI0BCKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpamMmmbl COO mo Owonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue A yueOHoro npeamera «buonorus» HayyHble 3HAHHUS, YMEHHUS U CIIOCOOBI
NeUcTBUHI o OCBOCHHIO, WHTEpIpEeTaIun
U IpeoOpa30BaHUIO 3HAHUH, BUJIBI AEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUI
B Pa3IUYHBIX Yy4YEOHBIX CHUTyalUsiX, a TakKKe€ B pPEaJbHBIX J>KU3HEHHBIX CHUTYalUSX, CBS3aHHBIX C
Ouonorueil. B mporpamme npeaMeTHbIe pe3yIbTaThl IPEACTABICHBI 110 T0JIaM 00y4eHUs.



[IpenmeTHble pe3yabTaThl OCBOEHUS yuyeOHoro mpeamera «buonorusi» ¢ 10 Knacce nOMKHBI
OTpaxarh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe€ M pOJU OHMOJOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHpPOBAHNHN COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MHpa U HAyYHOTO
MHUPOBO33PEHUS, O BKJIAJEC POCCUHCKUX M 3apyOekHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa ISl PEIIeHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE pACKPBIBATh COJCpXKaHWE OHMOJIOTHYECKUX TEPMHUHOB U TIOHSATHH: JKU3HB, KIETKA,
opraHu3M, Merabonu3M (0OOMEH BEIIECTB W MPEBpaIlleHHUE SHEPrHH), TOMEOCTa3 (camMoperyJsisius),
YPOBHEBAsk OpraHM3alMsl XHUBBIX CHCTEM, CaMOBOCIPOHM3BEACHHUE (PENpOIyKIHs), HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U PAa3BUTHUE;

YMEHUE H3JIaratb OWOJIOTHYECKHE Teopuu (KIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAs,
HEHTpaJbHAs JOTMa MOJIEKYJIsipHOUM Ounosorun), 3akoHbl (I'. Menaens, T. Moprana, H. 1. BaBunosa) u
yueHust (0 ULEHTpaX MHOrooOpasusi M MPOUCXOXKACHUS KyIbTypHbIX pactenuii H. U. BaBuiosa),
OTIpeeIATh TPAHUIIbI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOAAMU HAyYHOTO MO3HAHMS B OMOJIOTMHU: HAOIIOACHUE U OMHCAHUE >KUBBIX
CUCTEM, IIPOLIECCOB M SBJICHUN, OpTraHuW3alusg W MPOBEICHHE OHOJOTUYECKOTO0 SKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX PE3yJbTAaTOB, HCIOJb30BAaHHBIX HAYYHBIX TMOHATUN, TEOpUH M 3aKOHOB, YMEHHUE JeJaThb
BBIBO/IbI HA OCHOBAHUU TOJTYYECHHBIX PE3yJbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOEHHOCTH TIPOLIECCOB: OOMEHa BEIIECTB U
IpeBpalleHus] HPHEPruu B KIETKe, (POTOCHHTE3a, IUIACTUUYECKOrO0 U DSHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIII0IOTBOPEHUS, Pa3MHOXKECHHUSI, MHIUBUIYAIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHUE IPUMEHSTD MOJIy4YCHHbIC 3HAHUA [T OOBSICHEHUSI OMOIOTMYECKHUX TPOIIECCOB U SBICHUH,
JUISL TIPUHSTHS IPAKTUYECKUX DPELICHUM B MOBCEIHEBHOM KM3HU C IIeJIbl0 oOecriedeHuss 6e30MacHOCTH
CBOETO 3/I0POBBSI U 30POBBSl OKPY)KAIOLIUX JIIOJCH, COOMIOACHUS HOPM TI'PaMOTHOTO TOBEACHUS B
OKpY)KaIOIIeW TPUPOJHOW cpefe, TOHMMaHUE HEOOXOJAMMOCTH HCIOJIB30BAHMS  JAOCTHIKEHUUN
COBPEMEHHOM OMOJIOTHK M OMOTEXHOJIOTUH ISl pallMOHAIBHOT'O IPUPOAOTIOIb30BAHUS;

yYMEHHE pelaTh AJIeMEHTapHble TeHEeTHUECKHUE 3aJaud Ha MOHO- M AUTUOPHUIIHOE CKpEIlMBaHUE,
CIICTIJICHHOE HACJIEJIOBAHUE, COCTABJIATH CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHUS sl TpelICKa3aHUs
HACJIEJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JAOOpAaTOpHbIE U MPAKTUYECKHE PabOThI, COONMIOATh MpaBHUia MpH padoTe ¢
y4eOHBIM U TabOpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYECKH OICHMBATh M HMHTEPIPETUPOBATH HHPOPMALUIO  OHOJIOTHYECKOTO
CoJlepKaHusl, BKIIOYAIOIIYIO NICEBJOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB (CpeicTBa MacCOBOM
UH(pOpMAaLUU, HAYYHO-TIOMYJIAPHBIE MaTepHalibl), STUUECKUE AaCIEKThl COBPEMEHHBIX HCCIICOBAHUHA B
OMOJIOrUH, MEIUILIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OHOIOTHYECKYIO
UH(GOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIb30BaTh MOHATHIHBIN anmnapaT OUOIOTHH.

[IpenmeTHble pe3yabTaThl OCBOEHUS yuyeOHoro mpeamera «buonorusi» ¢ 11 Knacce NOTKHbBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ M pOJIU OHMOJIOTHHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA M HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJEC POCCUHCKUX M 3apyOekHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHHON IPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHE DPACKPBIBATH COJEPKAHUE OMOJOTMYECKUX TEPMHUHOB M TOHSATHHA: BHJ, MOMYJISINA,
reHO(OH/I, IBONIONMSA, ABWXKYIIHE CHIBl ((aKTOPBI) HBOJIIOIWH, MPHUCIIOCOOJIEHHOCTh OpPTaHU3MOB,
BU000pa30BaHue, SKOJIOTUYECKHE (PAKTOPHI, SKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI, LIETTH
MUTaHUS, SKOJIOTHYECKasl MUpaMuia, OMoreorieHo3, onocdepa;



yMEHHUE u3JaraTh OMOJOrMyeckue Teopuu (dBostormoHHas teopus Y. /lapBuHa, CHHTETHUYECKas
TEOpHs ABOJIONNN), 3aKOHBI W 3aKOHOMEpPHOCTH (3apojbimeBoro cxojactBa K. M. bapa, dyepenoBanus
TJIaBHBIX HarpaBiieHui u myTeit sBomonu A. H. CeepiioBa, yuenust o 6uocdepe B. U. Bepranckoro),
OTIpeeIATh TPAHUIIbI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIJIETh METOJaMU HAYYHOTO MMO3HAHUS B OMOJOTHH: HAOIIO/IEHUE U OMHCAHHUE KUBBIX
CUCTEM, IIPOLIECCOB M SBJICHUH, OpTraHU3alusg W MPOBEICHHE OHOJOTUYECKOTO0 SKCIEPUMEHTA,
BBIIBIDKEHUE THITOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXKIY HCCIIECIYyeMbIMU BEIUYMHAMU, OOBSCHEHHE
MOJIyYEHHBIX PEe3yJbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOpUH U 3aKOHOB, YMEHHUE JeJaTh
BBIBOJIbI HA OCHOBAHUH TIOJyYEHHBIX PE3YyIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU CTPOCHUS OMOJOTMYECKUX OOBEKTOB: BHUOB,
HOMYJSAIUA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOTEOLIEHO30B M 3KOCHCTEM, OCOOEHHOCTH
IPOLIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHA000pa3oBaHMS,
NPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OpraHU3MbI, IEepeHoca
BEUIECTB M TOTOKAa JHEPrMM B HKOCUCTEMAax, aHTPOIOTCHHBIX H3MEHEHUH B SKOCHUCTEMaX CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS AJ1s1 00BSICHEHUS] OMOJIOTHUYECKUX IIPOLIECCOB U SIBICHUH,
JUIS TIPUHATHS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW >KM3HU C IIENIbI0 o0ecredeHus: 0e30macHOCTH
CBOETO 3/I0POBbS U 3/J0POBbS OKPYXKAIOIIMUX JIIOJIEH, COOJIOJEHUSI HOPM TPAaMOTHOTO IOBEJICHHS B
OKpYXKaroIlel MPUPOJAHONH cpele, TMOHUMAHHE HEOOXOIWMOCTH HCIIOJIb30BAHUS  JOCTHKCHHM
COBPEMEHHOM OMOJIOTHH AJISl PAllMOHAIBHOTO IPUPOIOTIONH30BAHMS;

YMEHHUE pelaTh 3JIEMeHTapHbIe OMOIOTUYECKHE 3a/1a4H, COCTABIATh CXEMbI NIEPEHOCA BEIECTB U
SHEPIHH B DKOCUCTEMAaX (IIeTIH MMUTAHMS ),

YMEHHE BBITIONHSATE 1a00paTOPHBIC U MPaKTHYECKHe paboThl, COOMIOAATh MpaBUiIa MPU padoTe ¢
y4eOHBIM U 1a0OpPaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPHUTUYECKH OICHUBATh U HWHTEPIPETHPOBATH HWHGOPMALUIO OHUOJIOTHYECKOTO
CoJlepKaHusl, BKIIOYAIOIIYIO0 NCEBJOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB (CpeicTBa MacCOBOM
uHGOpMAIIMK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pPacCMaTPUBATh TJI00AJBHBIE  JKOJOTUYECKHE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3HITHIO;

YMEHHUE CO371aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILIEHHs, 000011as OHOIOrHYEeCcKyIO
UH(GOPMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIb30BaTh MOHATHIHBIN anmnapaT OUOIOTHH.

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
No  HaumenoBaHue pa3aenoB U TeM KonunuecTBo yacos DneKTpoHHBIE (ITUPPOBLIC)

/I IIporpaMMbl Bceero Konrponsnsie Ilpaktuueckue 00pa30BaTENbHEIC PECYPCh

paboThl paboThl

1  buonorus kak Hayka 2 BBEIIUTE 0.5 [[bubmamoTeka IIOK

3HAUCHUE https://m.edsoo.ru/7f41¢c292]]

2 JKuBble cucTtemsl U UX 1 BBEIIUTE Beeaure  [[bubmmorexa [JOK
OpraHu3aIus 3HAYCHHE 3HaueHne  https://m.edsoo.ru/7f41¢292]]

3 XWUMHUYECKHI COCTaB U CTPOCHHE & BBEIIUTE 1 [[bubamoTeka IIOK
KIIETKH 3HAUCHUE https://m.edsoo.ru/7f41¢292]]

4 JKusHenesTeabHOCTh KICTKU 6 BBEIIUTE Beeaure  [[bubmmorexa [JOK

3HAYCHUE 3HaueHne  https://m.edsoo.ru/7f41¢292]]

5  Pa3mHOXeHUE U 5 BBEIIUTE 1 [[bubamoTeka IIOK
WHAUBUAYAIBHOE PA3BUTHE 3HAUCHUE https://m.edsoo.ru/7f41¢292]]
OpraHU3MOB

6  HacnenctBeHHOCTH B 8 BBEIIUTE 1.5 [[BubamoTeka IIOK

W3MEHUYUBOCTH OPTaHU3MOB 3HAUCHUE https://m.edsoo.ru/7f41¢292]]



No  HawmmeHnoBaHue pa3aeioB U TeM KonnuecTBo yacos DnekTpoHHBIC (IU(PPOBLIE)

n/m HIpOrpaMMBbI Bcero Konrponbasie Ilpaktuueckune 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
7  Cenekuus opranu3mMoB. OCHOBbl 3 BBEIUTE BBenuTe  [[bubmmoteka [JOK
OMOTEXHOJIOTHH 3HAYCHHE 3HaueHne  https://m.edsoo.ru/7f41¢292]]
8  PesepBHOE Bpemst 1 BBEIUTE BBeauTe  [[bubamoreka [JOK
3HAUCHUE 3HaueHue  https://m.edsoo.ru/7f41c292]]
Jl06aBHUThH CTPOKY
OBILEE KOJIMYECTBO YACOB 34 0 4
[10 ITPOI'PAMME

IHOYPOYHOE NIAHUPOBAHUE

10 KVIACC
No Tema ypoka KonnuecTBo yacoB Hata  DnexTtpoHHBIC IU(PPOBHIE 0OpPA30BATEIHHBI
/1 Bcero Kontposbasie [Tpakt U3Y1CHHA pecypcebl
paboTbl  WYecK
ne
pabot
Bl
1 [[buonorus B cucreme 1 0 0 BeBemure [[bmbmmoreka [JOK
HayK]] naty  https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a]]
2 [[MeToasl mo3HaHUS 1 0 0.5 BBegute [[buOmmorexa [IOK
YKUBOU TMPUPOJIBL. naty  https://m.edsoo.ru/863e6122]]
[IpakTruueckas padota No
1 «Mcnonp3oBaHue
Pa3IMYHBIX METOJIOB TIPH
U3YYCHUU OMOJIOTUIECKIX
00BEKTOBY]|
3 [[buonoruueckue 1 0 0  BBemure [[bmbmmoreka [JOK
CUCTEMBI, POIIECCHI U UX naty  https://m.edsoo.ru/863e6564]]
n3ydeHuel]|
4  [[XuMHUYECKHI COCTAB 1 0 0  BBemure [[bmbmmoreka [JOK
KIeTku. Bona u naty  https://m.edsoo.ru/863e674¢]]
MHHEpPAIbHBIE COJIN] |
5 [[benku. CocraB u 1 0 0  BBemure [[bmbmmoreka [JOK
CTpoeHHE OeKOB]| naty  https://m.edsoo.ru/863e6b72]]
6 [[PepMeHTH — 1 0 0.5 BBegute [[buOmmorexa IIOK
OMoNOTruYecKue naty  https://m.edsoo.ru/863e6b72]]
KaTaJn3aTopHI.
JlaGopatopHas pabota Ne
1 «13yuyenue
KaTaJINTUYECKOU

AKTHBHOCTH ()€PMEHTOB
(Ha mpuMepe aMuiIa3bl WK
KaTaasbl)»]|

7 [[YrneBoapl. JIunuas]] 1 0 0  BBemure [[bmbmmoreka [JOK



No Tema ypoka KonnuecTBo wacoB Hata  DnexTtpoHHBIE IU(PPOBHIE 0OpPA30BATEIHHBI

/1 Bcero Kontposbasie [Tpakt U3YICHHA peCypChbl
paboTbl  WYecK
ue
pabot

BI
naty  https://m.edsoo.ru/863e¢6870]]

8 [[HykJ€eMHOBBIE KUCIIOTHI. 1 0 0  BBemure [[bmbmmoreka [JOK
ATO]] naty  https://m.edsoo.ru/863e6d5c]]

9 [[WcTtopusi u MeToAbI 1 0 0  Beeaure [[bubmmoteka [JOK
W3Y4YEHUS KIICTKH. naty  https://m.edsoo.ru/863e6e88]]
Knerounas teopus]|

10 [[KneTka kak nieiocTHas 1 0 0  BBeaure [[]]
JKMBas cucteMal | JaTy

11 [[CTtpoenue 1 0 0.5 BBegute [[buOmmorexa IIOK
9YKapHOTHUECKOM KIIETKH. naty  https://m.edsoo.ru/863e6ff0
JlaGopaTtopnast pabota No https://m.edsoo.ru/863e716¢]]

2 «3yueHue cTpoeHUs
KJIETOK PacTEHU,
KHUBOTHBIX, TPHOOB U
OakTepuit 1o
MHUKPOCKOIIOM Ha F'OTOBBIX
MHKpOIpenaparax 1 ux

onucaHue»||
12 [[OOMmeH BemiecTB Win 1 0 0  Beeaure [[bubmmoteka [JOK

MeTaboan3M]|| naty  https://m.edsoo.ru/863e766¢]]
13 [[PoTocunTE3. 1 0 0  BBemure [[bmbmmoreka [JOK

XemocuHTE3]] naty  https://m.edsoo.ru/863e7c98]]
14 [[DOuepreruueckuit 1 0 0  Beeaure [[bubmmoteka [[OK

oOmeH] | naty  https://m.edsoo.ru/863e7aae]]
15 [[PKu3HeHHBIN UK 1 0 0.5 BBegute [[buOmmorexa IIOK

KJICTKH. JeJIeHre KIIeTKH. naty  https://m.edsoo.ru/863e7dc4]]

Muto3. JlabopaTopHas

pabota Ne 3

«HaoOmronenne murosa B
KJIETKaX KOHYHUKA
KOpEIITKa JTyKa Ha TOTOBBIX

MUKpoIpenaparax»|]
16 [[buocunTe3 Oenka. 1 0 0  BBeaure [[buGmmoreka IIOK
Peakius MatpuaHOTO naty  https://m.edsoo.ru/863e796¢]]
cuHTe3a]|
17 [[Tpancnsiuus — 1 0 0  Beeaure [[bubGmmoteka [[OK
OonocuHTe3 OcKal] naty  https://m.edsoo.ru/863e796¢]]
18 [[HexkneTounsie hopmbl 1 0 0  BBemure [[bmbmmoreka [JOK
YKU3HU — BUPYCHI || naty  https://m.edsoo.ru/863e75401]]
19 [[DopMbl pa3sMHOKEHUS 1 0 0  Beeaure [[bubGmmoteka [IOK
OpraHu3MoB]] naty  https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831¢]]
20 [[Meiio03]] 1 0 0  Beeaure [[bubmmoteka [JOK



No Tema ypoka KonnuecTBo wacoB Hata  DnexTtpoHHBIE IU(PPOBHIE 0OpPA30BATEIHHBI

/1 Bcero Kontposbasie [Tpakt U3YICHHA peCypChbl
paboTbl  WYecK
ue
pabot

BI
naty  https://m.edsoo.ru/863e7f4a]]

21 [[O6pa3oBanue u 1 0 0.5 BBegute [[buOmmorexa [IOK
Pa3BHUTHE MOJIOBBIX naty  https://m.edsoo.ru/863e81b6]]
KJIeTOK. OTJI00TBOPEHHE.

JlaGopatopHas pabota Ne

4 «M3yuenue cTpoeHus
IIOJIOBBIX KJIETOK Ha

TOTOBBIX
MUKpoIpenaparax»|]

22 [[MaauBuayalibHOE 1 0 0  Beemure [[bubmmoreka [JOK
pa3BUTHE OpraHU3MOB] | naty  https://m.edsoo.ru/863e8436]]

23 [[I'eneTnka — HayKa O 1 0 0  BBemure [[bmbmmoreka [JOK
HACJICICTBEHHOCTH U naty  https://m.edsoo.ru/863e8612]]
M3MEHYHMBOCTH] |

24 [[3aKOHOMEPHOCTH 1 0 0 BeBemure [[bmbmmoreka [JOK
HACJICIOBaHUS IPU3HAKOB. naty  https://m.edsoo.ru/863e8878]]
Monorubpumnoe
CKpeliuBaHuel]|

25 [[AurubpumHoe 1 0 0  Beeaure [[bubmmoteka [JOK
CKpelIuBaHue. 3aKOH naty  https://m.edsoo.ru/863e89a4]]
HE3aBHCHUMOTO
HaCJIEJOBAHUS
MPU3HAKOB] |

26 [[CuerieHHOE 1 0 0.5 BBemute [[bubmmoreka IJOK
HaCJIeI0BaHKE MMPU3HAKOB. naty  https://m.edsoo.ru/863e8c60]]
JlaGopatopHas pabota Ne

5 «3yueHue pe3yabTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030(¢UIIBI HA TOTOBBIX
MUKpoIpenaparax»|]

27 [[T'eneruka moma. 1 0 0  BBeaure [[buGmmoreka IIOK
Hacnenosauue naty  https://m.edsoo.ru/863e8c60]]
MPU3HAKOB, CIICTIJICHHBIX C
mojioM| |

28 [[M3MEeHYHUBOCTb. 1 0 0.5 BBegute [[buOmmorexa [IOK
Henacnencreennas naty  https://m.edsoo.ru/863e8efe]]
U3MEHYHBOCTb.

JlaGopatopHas pabota Ne
6. N3yuyenue
MOIU(DUKAITIOHHOM
U3MEHYHBOCTH,
MOCTPOCHUE



No Tema ypoka KonnuecTBo wacoB Hata  DnexTtpoHHBIE IU(PPOBHIE 0OpPA30BATEIHHBI

/1 Bcero Kontposbasie [Tpakt U3YICHHA peCypChbl
paboTbl  WYecK
ue
pabot

bI

BapUALMOHHOIO psijia U
BapHallMOHHOM KpHUBOI»] |

29 [[HacnenctBeHHas 1 0 0.5 BBemute [[bubmmoreka IJOK
W3MEHYUBOCTD. naty  https://m.edsoo.ru/863e8efe]]
JlaGopatopHas pabota Ne

7. «AHAIM3 MyTalUHUl y
Ipo30(hUIIBl HA TOTOBBIX

MHKpoOTnpenapaTax»||

30 [[I'eneruka demnoBeka || 1 0 0  BBemure [[bmbmmoreka [JOK
naty  https://m.edsoo.ru/863e8d78]]

31 [[Pe3epBHbIil ypoOK. 1 0 0  Beeaure [[]]

O0001IeHME 10 TEME naTy

«HacnencTrBeHHOCTE U

W3MEHYUBOCTh

OpPTraHU3MOBY| |
32 [[Cenexkuus kak HayKa u 1 0 0  Beeaure [[bubmmoteka [[OK

npouecc || naty  https://m.edsoo.ru/863e¢9214]]
33 [[MeTtoapl U TOCTHUXKCHUS 1 0 0  BBemure [[bmbmmoreka [JOK

CEJICKIINH PACTCHHH U naty  https://m.edsoo.ru/863e9214]]

JKMBOTHBIX ||
34 [[buotexHonorus Kak 1 0 0  BBemure [[bmbmmoreka [JOK

OTpacJib MPOU3BOJICTBA || naty  https://m.edsoo.ru/863e¢9336]]
Jl06aBHUTH CTPOKY
OBILEE KOJIMYECTBO 34 0 4

YACOB II10 ITPOTPAMME



