PABOYASA ITPOI'PAMMA
y4eOHOro nmpeaMera
BUOJIOI'UsA
10 xaacc, 2023-2024 yyeOHbIMH 1o

Copaepxanue kypca «buosnorus 10 kinace»

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMH HayKaMu, Quiiocoueid, STUKOM, SCTETUKON U
npaBoM. Poiib Guonoruu B popMUPOBAHUN COBPEMEHHOM HAydYHOU KapTUHBI MUpa. CrcTeMa OMOJOTHYEeCKIX HAYK.

MeTtob1 TO3HAHUS )KUBOW PUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCaHKUEe, U3MEPEHHE, KilacCuUKalKs, MOJICTUPOBaHUE, CTATUCTUYECKas
00paboTKa TaHHBIX).

JleMoHcTpanuu:

[Moptpersr: Y. Hapsun, I'. Menaens, H.K. Konbuos, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl 1 cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBIY.

JlaGopaTopHble U MpaKTU4YeCKrue paboThI:

[Tpaktrueckas padota Ne 1. «Mcmoap30BaHe pa3IMuHBIX METOJOB MPU N3YYECHUN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cMCTEeMbI M UX OPraHU3aIUA.

JKusble crcTeMbl (0MOCHCTEMBI) KaK MpeAMET u3ydeHust Ononorun. OTInYre )KUBBIX CUCTEM OT HEOPTaHUIECKOU MTPUPO/IBIL.

CpoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHHM OpPraHU3alUd OMOCUCTEM: MOJICKYJIIPHBIN, KIE€TOYHBIN, TKAaHEBbIN, OPraHU3MEHHBIH,
MOMYJISIITHOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTe0IIeHOTUIECKH A ), OMOoChepHBIH.

JleMoHcTpanuu:

Tabmuiet u cxeMbl: «OCHOBHBIC IPU3HAKY KU3HIY, «Y POBHH OpTraHU3AIIUU )KUBOW TIPUPOIBI.

O6opynoBanue: moaens Mosekybl JJTHK.

Tema 3. XuMn4ecknii COCTaB M CTPOEHUE KJIETKH.
XUMHUYECKUN COCTAB KIIETKU. XUMUYECKHUE DJIEMEHTHI: MAKPOJIEMEHThI, MUKPO3JIEMEHTHL. Boia 1 MUHEpaIbHbBIE BEILIECTBA.
OYHKIIMK BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [loanepkanue ocMoTHYecKOoro OanaHca.



benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpPHI 6enkoB. HezameHumble U 3aMEeHUMBbIE aMUHOKHUCIIOTHL. AMUHOKHUCIIOTHBIN COCTaB.
YpOBHH CTPYKTYpHI OEIKOBOI MOJIEKYIbI (IEpBUYHAS, BTOPHYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTypa). XMMUYECKHE CBOMCTBA OEIIKOB.
buonornueckue GpyHKIMNU OEITKOB.

depMeHThI — Ouosornueckue karanuzaropbl. CTpoeHue pepMeHTa: aKTUBHBINA HEHTp, cyOcTpaTHas cnenuduuHocTs. Kopepmentsl. Buramunsl.
Otnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBobl: MOHOCAaXapuabl (TII0K03a, pudo3a 1 1e30Kcuprodo3a), Aucaxapu bl (caxapo3a, JaKTo3a) U MoJmcaxapusl (Kpaxmal, TITHKOTeH,
1esuTroI03a). buomornueckue GyHKIIUA YTIIEBOOB.

Jlumuael: Tpuraunepuabl, pochonunuasl, crepousl. I'uapodunsHo-ruapodobHbie cBoiicTBa. buonornyeckue pynkuun aunuaos. CpaBHeHHE
YTJIE€BO/IOB, OETIKOB U JIMMIUJOB KaK UCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JIHK nu PHK. Hykneotuasl — MoHOMepsl HykJIeMHOBBIX KucioT. Ctpoenue u Gpynkiuu JJHK. Ctpoenue u ¢pynkmu PHK.
Bunast PHK. AT®: crpoenune u hpyHKIHAH.

[MuTonorus — Hayka o kieTke. Kierounas Teopus — npuMep B3aUMOACUCTBUS UJiei U ()aKTOB B HAYYHOM IMO3HAHUH. MeTO/1bl H3Y4eHUS KIETKH.
Kierka xak menoctHas xuBas cucrema. OO0mue mpu3Haky KJIETOK: 3aMKHYyTasi HapykHasi MeMOpana, mosnekynbl JIHK kak reneTnyeckuii ammapar,
cUCTeMa CHHTe3a Oenka.

Tunel KIETOK: 2yKapuoTHYECKas U pokapuotudeckas. OCOOEHHOCTH CTPOSHHUS MPOKAPUOTHIECKOM KiIeTKU. Kietounast crenka 6akrepuii. CTpoeHue
9YKapHUOTHYECKOM KJIeTKH. OCHOBHBIE OTIMYMUS PACTUTEIBHOM, KUBOTHON M IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TTTIMKOKAINKC, uX ¢yHKiuu. [InazmMaTtnyeckas memOpaHa, ee CBOMCTBA U (QYHKIUH.
[MuToruasma u ee opranousl. OHoMeMOpaHHble opranouabl kietku: DI1C, annapat ['onbaxku, 1u30coMbl. [ToyaBTOHOMHBIE OpraHOUIBI KJIETKU:
MUTOXOHIpHUH, MaacTu bl [Ipoucxoxaenne MUTOXOHApUH U mactull. Buasl mnactua. HemeMOpaHHbIe OpraHOU bl KIETKH: PUOOCOMBI, KIIETOYHBIN
LIEHTP, UEHTPUOJIN, PECHUYKH, )KTYTUKH. DYHKIIMM OPraHOMI0B KIETKU. BKiatoueHus.

Anpo — perynasTopHbIi 1IeHTp KiIeTKu. CTpoeHue sapa: saepHas 0007J049Ka, KaproIia3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JleMoHcTpanuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBanu, M. IlIneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juarpammsbl: «Pacnpenenenre XMuMHYECKUX 3JIEMEHTOB B HEXKUBOM NIpUpoe», «PacnpeneneHne XUuMUYECKHUX JIEMEHTOB B )KMBOW MPUPOIE».
Ta6nuuer u cxemsl: «Ilepuoanyeckast TabaUIIa XUMUYECKUX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYJIbl BOJIbI», «brocunTes 6enka», « CTpoeHrne MOJIEKYIIbI
6enkay, «Ctpoenue pepmentay, «Hyxiennosbie kucnotsl. JJHK», «Ctpoenne monexynsr ATO», «CTpoeHue 3yKapuoTHIeCKOi KieTKn», «CTpoeHue
YKUBOTHOM KJIETKN», «CTPOCHUE PACTUTEIbHOU KIETKNY, «CTpOCHHE MPOKAPUOTUYECKOUN KIETKN», « CTpOCHUE fAlIpa KIETKWY, «YTIEBOIbI»,
«JIunuaeny.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBaHUE I TPOBEICHUS HAOIIOCHUM, N3MEpEHHIl, SKCTIEPUMEHTOB, MUKPOIIpenapaThl paCTUTEIbHBIX,
KMBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

JlaGopatopnas paborta Ne 1. «/3yueHne KaTanuTHYECKO aKTUBHOCTU (PepMEHTOB (Ha IIPUMEpe aMUJIa3bl WK KaTala3bl)y.



Jlabopartopnast pabota Ne 2. «/3ydyeHne cTpoeHHs KJIETOK PACTCHHH, )KUBOTHBIX M OAKTEPH MO MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpEapaTax u ux
OTHCaHUE».

Tema 4. ’KuzHeneATeJIbHOCTDh KJIETKH.

OOMeH BelecTB, Wi METa00IU3M. ACCUMILTSINS (TUNTACTUYECKU OOMEH ) ¥ TUCCUMUIISIIUS (DHEPTETHISCKU 0OMEH) — JIBE€ CTOPOHBI €TUHOTO
mporecca Metadonusma. Posib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tuner oOMeHa BeniecTB: aBTOTPOQHBIN U reTepoTpodHbIit. Posb hepMeHTOB B 00MEHE BEIIECTB M TPEBPAIICHUH SHEPTHH B KIIETKE.

dotocunTte3. CBeroBast ¥ TeMHOBast (pa3bl porocunTesa. Peakunu gporocuntesa. ddpdekTuBHOCTh hoTocuHTe3a. 3HaUeHHE (POTOCHHTE3A ISl )KU3HU Ha
3emite. Biusinue ycnoBuit cpeapl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYoie 0akTepuu. 3HaUCHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KileTke. Paciienienue BemecTs, BbIICICHUE U aKKYMYJIMPOBAHUE SHEPTUH B KJIETKE. DTalbl SHEPTeTUYECKOro 0OMeHa.
I'mukonm3. bpoxenwne u ero Buabl. KucinopoaHoe okucieHnue, wim kieTouHoe apixanne. OxkucnutensHoe GochopunupoBanue. G HeKTUBHOCTH
SHEPTeTUUYECKOr0 OOMEHa.

Peaknuu marpuynoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuszanus renerrnueckoil nHGoOpManuu B KieTke. [ eHeTnueckui Ko 1 ero
cBoiicTBa. Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsauus — 6uocunaTe3 6enka. Itansl Tpancisiuuu. KogupoBanue amuHOKHCTIOT. Posb
pubocom B OMocHuHTE3€e OelnKa.

Hexnerounsie popmel sxu3nu — Bupycel. Mcropust otkpeitust Bupycos (.M. UBanoBckuii). OcOOEHHOCTH CTPOCHHS M )KU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. bonesHu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBaeMbIe BUpycamu. Bupyc nMmmynozaedunuta yenoseka (BUY) — Bo3Oynutens
CII1/Ia. OGpaTHast TpaHCKpHUIIHUS, peBepTa3a U uHTerpasa. [IpodunakTuka pacnpoCcTpaHEHHS BUPYCHBIX 3a00JICBaHUA.

JleMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsizes.

Tabmuiet u cxeMbl: «Tunsl nuTanusy, «MeTadbonu3zmy», « MUTOXOHIPUS», « IHEPTeTUUECKU 00MeHY, «XmoporacTy, «DoTocunTte3y, «CTpoeHue
JTHK», «Ctpoenne u pyHKIIMOHUpOBaHKE reHay, «CuHTe3 Oenkay, «['eHeTnaeckuit koay», «Bupyce», «bakrepunodarny, «CTpoeHHE U )KM3HEHHBII
ki Bupyca CIIM/1a, 6axtepuodaray, «Pemnmukarus JJHK».

Oo6opynoBanue: moaenu-anminkanuu «Y apoerue JJHK u tpanckpunimsy», «buocunres 6enkay, «CTpoeHHE KISTKU», MOJeNb CTpyKTyphl JJTHK.

Tema S. PasMHOKeHHEe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii uki1, Wi sKU3HEHHBIN 1TUKI KieTku. MHTepdasza u muto3. Ilponecchl, mpoTtekaromue B mHTEpdaze. Permukanus — peakiusi MaTpUIHOTO
cunresa JIHK. Ctpoenne xpomocom. XpoMOCOMHBII HAOOp — KapuOTUI. JIUMITONIHBIN U TalIOUAHBIH XpOMOCOMHBIE HA0OPBI. XPOMAaTH/IbI.
[MuTomornyeckne OCHOBBI PA3MHOKEHUS U MHAUBHUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Craguu mutosa. IIporeccsl, npoucxoasiye Ha pa3HbIX CTaAUsIX MUTO3a. bronorndeckuii cMbICi MUTO3a.
ITporpammupyemasi rubesb KJIETKU — alonTo3.



®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U MmoyioBoe. Buipl 6ecronoro pa3MHOXKEHHUS: JIeIeHHEe HaIBOe, TOYKOBAHUE OJJTHO- 1 MHOTOKJIETOUHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. MICKYCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €T0 3HAUEHHUE [T CEJIEKIINU.

[TonoBoe pa3zMHOXKEHUE, €r0 OTJIMYHUSA OT OECIOIOrO.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxoasimume Ha craausax meiosa. Ilosenenne xpomocom B Merio3e. Kpoccunrosep. buonorndeckuii cMbIci u
3Ha4YEHHE Meio3a.

["ameTorenes — nporecc 00pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE jKeIe3bl: CEMEHHUKHU U AMYHUKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CriepMaTo30U/l, SIMIeKIIeTKa) — criepMaTorenes u oBoreHes. OCoOEHHOCTH CTPOEHUS SIMIIEKIETOK U CIIEpMaTO30U/I0B.
OnnonorBopenue. [laprenorenes.

NunuBuayansHOE pa3BUTHE (OHTOTeHE3). OMOPHOHAIEHOE Pa3BUTHE (AMOPHOTEHE3). DTaIbl YMOPUOHATBLHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisinus, oprasoreres. [locramOpronansHOe pasBuTre. TUIIBI TOCTIMOPHOHATIBHOTO PA3BUTHS: IPSMOE, HEMIPSIMOE (JIMYMHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTa U Pa3BUTHSL.

JleMoHcTpanuu:

Tabnuuer u cxembl: «POPMBI pa3MHOKEHHS OPTaHU3MOBY, «JIBOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHuil», «BereraTUBHOE pa3MHOKEHHE
pacTeHui», «Jlenenne kiaeTku 6akrepuity, «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KieTounsrit ukimy, «Permmukarus JTHK,
«Muto3», «Meio3», «lIpsmoe n HEnpsAMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIIUTAIOLINX U YeJI0BeKay, «OCHOBHBIE CTaN OHTOTEHE3A».
O6opynoBanue: MUKPOCKOT, MUKponpemnaparsl «CrepMaTo301/ Ikl MIEKOIUTAIOIIET 0y, «SHekIeTka MiekonuTaoeroy, «Kapuokunes B KieTkax
KOpeIlIKa JTyKa», MarHUTHAsl MOJIeNb-anTuInKanus «Jlenenue knetkuny», monens JJHK, Moxens metadazHnoit XpoMOCOMBI.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

Jlaboparopuas padota Ne 3. «HaOnrogenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOTIpEnapaTax.

Jlaboparopnast pabota Ne 4. «/3yueHne CTpOCHHUsI MOJOBBIX KJIETOK HAa TOTOBBIX MHKpPOIIpErapaTax».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Tpenmer u 3a1aun reHeTUKHU. lcTopHs pa3BUTHs TeHETUKU. Pob HUTONOrUK ¥ SMOPUOJIOTHH B CTAHOBJIIEHUH TeHETUKU. BKian poccuiickux u
3apyO€’KHBIX YUYEHBIX B pa3BUTHE F€HETUKU. MeTObl TEHETUKH (TMOPU0I0rMUECKHM, IUTOI€HEeTHUECKU, MOJIEKYISIpHO-TeHeTH4ecKuii). OCHOBHBIE
TEHETUYECKUE NOHATUSA. | eHeThYecKass CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HaClIeZIOBaHMs IPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem. MoHOrnOpuaHoe ckpemuBanue. 3aKoH eTuHO00pa3ust THOPHUIOB MEPBOTO
nokosieHus. [IpaBuno noMuHupoBaHys. 3aKOH pacIlEIICHHs IPU3HAKOB. [ nrore3a unctorsl raMert. [1oaHOE U HEMOIHOE JOMUHUPOBAHUE.
JurnOpunHoe cKpeuBanue. 3aKOH He3aBUCUMOT0 HacjeI0BaHUs IPU3HAKOB. L{uToreHeTnyeckne OCHOBBI TUTMOPUIHOTO CKPEIIMBAHUSI.
Ananuzupytoniee cKpeuBanue. Vcnonp3oBaHue aHATU3UPYIOIIEro CKPEUIMBAHUS IS ONIPECIICHUs] TEHOTHIIA OCOOH.

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o crenjieHHOMY HacjeI0OBaHUI0 TeHOB. HapylieHue cuerieHus: rTeHOB B Pe3ysbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTU. [ eHeTUUeCKrEe KapThl.



['enetuka nona. XpoMOCOMHOE ONpeIeieHUE T10J1a. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOTraMeTHBIE ¥ TeTepOraMeTHbIE OPraHU3MBl.
HacnegoBanue npu3HakoB, CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. BHibl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs. POsIb cpe/ibl B HEHACIEACTBEHHONW N3MEHYMBOCTH. XapaKTEPUCTHKA
MOIU(PUKAITMOHHON U3MEHUYNBOCTH. BapuaimoHHbI psiq v BapualimoHHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIC M KAU€CTBEHHBIE
MIPU3HAKK U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAITMOHHON H3MEHYHUBOCTH.

HacnencTBenHasi, Wiiv TeHOTUIHYECKAst, U3MEHUYNBOCTh. KOMOMHATHBHASI H3MEHUNBOCTH. Mel03 U MOJI0BOM MpOoIecC — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTH. MyTanimoHHast u3MeH4YnBOCTh. Kitaccudukanus MmyTanuii: reHHbIe, XpOMOCOMHbBIE, TeHOMHbIE. YacToTa U MPUYHUHBI MyTallHii.
MyTtareHHbie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HaclIeACTBeHHON n3MeHunBoct H.M. BaBuioBa.

BresaepHas HaCIE€ACTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuorum yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEIIOBEKA: TCHEATOTUICCKUH, OJTM3HEIIOBBIHN, IIMTOTCHETUIECKU,
OMOXMMHYECKUN, MOJIEKYJIIpHO-TeHeTuuecKuii. COBpeMEeHHOE OIpeiejieHre FeHOTUIIA: TTOTHOTEeHOMHOECEKBEHUPOBAHNE, TEHOTUITMPOBAHHUE, B TOM
grcine ¢ momoisto [TI[P-ananm3a. HacnencrBennsie 3a001eBanms 4enoBeKa: TeHHbIe 00Ie3HU, O0JIE3HH ¢ HACICCTBEHHOW MPEIPACIIONOKEHHOCTRIO,
XpoMocoMHbIe 60s1e3Hu. ComMaTuyecKkue 1 reHepaTuBHble MyTali. CTBOJIOBBIE KIETKHU. [I[puHIUIIBI 310pOBOro 00pasa *U3HU, TUarHOCTUKH,
MpOoGUIAKTUKY U JICUCHUS TeHETUIECKUX Oome3Hell. MenuKo-reHeTHIeCKoe KOHCYIbTHPOBaHNe. 3HAUCHUE METUIIMHCKON TeHETUKHY B
MPEeIOTBPALEHUH U JICYEHNU TeHETHYEeCKUX 3a00JIeBaHUI YeTIOBEKa.

JleMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YUerBepuxos, H.B. Tumodeen-Pecosckuii, H.I1. BaBuios.

Tabmuie! u cxeMbl: «MOHOTHOPHIHOE CKPEIUBAHUE U €T0 IMTOTEHETHIECKast OCHOBAY, «3aKOH PACIICIJICHHS U €T0 IMTOTEHETHYeCKast OCHOBAY,
«3aKOH YUCTOTHI TaMeT», «JIurudpuaHoe ckpemuBanney, «lluTomornueckue 0CHOBBI AUTHOPUIAHOTO CKpeIuBaHus», «Meho3y, «B3aumoseiicTeue
aJUIETIbHBIX TEHOBY, «I €HeTHUeCKue KapThl pAaCTEHUN, )KUBOTHBIX U YelloBeKay, «I eHeTuka nojay, «3akOHOMEPHOCTH HACIEAOBaHUs, CIIETUICHHOTO C
noyiom», «KapruoTunsl yemoBeka 1 >KUBOTHBIX», «Buabl u3MeHUnBOCTHY, «MoaudukalnoHHas U3MEHUYNBOCThY, «HacnenoBanue pesyc-pakropay,
«I'eneruka rpynn KpoBu», «MyTallMOHHAsE ©U3MEHYUBOCTD.

Ob6opynoBanue: Moaenu-anmInkanun «MoHoruopuaHoe cKpemrBanuey», «HenomHoe noMmuHupoBanuey, «urudbpuaHoe ckpemubanue», «llepekpect
XPOMOCOM», MUKPOCKOII U MUKporpenapart «Jpo3zodunay (Hopma, Myramuu GopMbl KPBLIILEB U OKPACKHU Tea), repbapuii «I opox moCceBHOM».
JlaGopaTopHble U TpaKTUYECKUE PAOOTHI:

JlaGopatopnas pabora Ne 5. «3yueHue pe3yabTaToB MOHOTHOPHIHOTO M TUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(UIbI HA TOTOBBIX
MUKpOIpenaparax».

Jlaboparopnast pa6ota Ne 6. «M3yuenne MoaupUKaIMOHHONW U3MEHYHBOCTH, IIOCTPOCHHUE BAPUAIIMOHHOTO Psifia M BAPUAITMOHHOW KPUBOMY.
JlaGopatopnas padora Ne 7. «AHanu3 MyTalui y qpo30(uiisl Ha TOTOBBIX MUKPOIIPENapaTaxy.

[TpakTrueckas padota Ne 2. «CocTaBlICHHE W aHAJIU3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekius KaK HayKa M TIpoliecc. 3apoXkIeHHE CeNeKINu 1 joMectukaius. Yuenue H.M. BaBunoBa o ieHTpax mpoucxoKIeHUsI © MHOTOOOpa3us
KYJIbTYPHBIX pacTeHUud. LIeHTpbl MPOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMeHHBIE METOIBI CENEKIIU. MacCOBBIN M HHAWBUAYaTbHBIN OTOOPHI B CENIEKIIMU PACTEHUHN U )KUBOTHBIX. OTIEHKA dKCTEphepa.
bnuskopoacTBeHHOE ckpelrBanue — MHOpuauHr. Yncras muaus. CKpelnBaHue YUCThHIX JIMHUH. ['eTeposuc, nnm rubpuanas cuia. HepoacrsenHoe
CKpelrBaHue — ayropuaunr. OtnaneHHas rudpuansanus u ee ycrnexu. MIcKycCTBEHHBIM MyTareHe3 1 mojlydeHue MOJUIUIoONn10B. JlocTikeHus
CEJICKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib mpon3BoacTBa. ['eHHas nHkeHepus. Jtarbl co3ganus pekomonHanTHoU JIHK u Tpancrennbix oprannsmoB. Kinetounas
nxeHepus. Kierounsie KynbTypbl. MUKPOKJIOHATBHOE pa3MHOXKEHHE pacTeHud. KiloHupoBaHue BbICOKOMPOAYKTUBHBIX CETbCKOXO03IMCTBEHHBIX
OpraHU3MOB. DKOJOTHYECKHE U dTHYecKre mpobiaembl. [ MO — reHeTHYecKr MOANGUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H.U. BaBuinios, .B. Muuypun, I'./l. Kapneuenko, M.®. 1BaHoB.

Tabmuie! u cxeMbl: kapTa «L{eHTpBI TPOUCXOKACHUS U MHOTOOOPA3Hs KyIbTypPHBIX pacTeHui», «[1opoasl JOMaNTHUX KUBOTHBIXY», «CopTa
KYJIbTYPHBIX pacTeHUi», «OTnaneHHas ruopuanzamnus», «Padots! akanemuka M.®. BanoBay, «l[lomummonaus», «O0BEKTH OMOTEXHOIOTHI,
«Knetounble KyJIbTYphl U KIOHUpOBaHUE», «KOHCTpyHpOBaHUE U NTEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOJI0B U KOPHETLIONOB IUKUX (JOPM U KYJIbTYPHBIX COPTOB pacTeHHi, repbapuil «CenbCKOX035HCTBEHHBIE PACTEHUS Y.
JlaGopaTopHble U MpaKkTU4YeCKrue paboThI:

Okckypcust «OCHOBHBIE METOJIbI U TOCTHKEHUS CENIEKLIUY PACTEHUH U )KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO (hepMmy,
COPTOUCIIBITATETILHBINA YUACTOK, B TEIUIMYHOE XO3SHUCTBO, 1a00PaTOPUI0 arPOYHUBEPCUTETA U HAYTHOTO IIEHTPA)».

Ilnanupyemble pe3yabTaThl 0CBOCHUS YU4eOHOTro npeamera «buosorus 10 kiaace»

Jluynocmmuuie pezyibmamol

JInuHOCTHBIE pe3yabTaThl OCBOCHMSI yUeOHOT0 peaMeTa «buoIorusy T0IKHBI OTPaXkaTh TOTOBHOCTb U CIIOCOOHOCTh 00y4aroIuXxcs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN MO3UIIUEH JTUYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOSIKICHUH,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIECHHOCTSM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE )KU3HEHHOTO OIIBITA U OIBITA JESITEILHOCTH B IIPOLIECCe
pean3anyy OCHOBHBIX HANPABICHUM BOCIIUTATEIbHON ACATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:KIaHCKOr0 BOCTIMTAHHUSA:

e C(POPMUPOBAHHOCTDH I'PAXKIAHCKON MO3UIIMN O0YUAIOLIEr0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 00IIECTBa;
e O0CO3HAHUE CBOMX KOHCTHUTYI[MOHHBIX IIPAB U 005S3aHHOCTEH, YBaXKEHUE 3aKOHA U MTPABOMIOPSIKA;



e TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATENLHOCTH IIPH CO3/IaHUM Y4EOHBIX MPOEKTOB, PELICHUN YU€OHBIX U ITO3HABATEIbHBIX 3a71ay,
BBITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTD OIPENENATH COOCTBEHHYIO MO3UIUIO 110 OTHOIIEHHIO K SIBJICHUSM COBPEMEHHOM JKU3HU U OOBACHSATH €€;

e YMEHHE YUUTHIBATH B CBOMX JICHCTBHUAX HEOOXOAMMOCTh KOHCTPYKTUBHOT'O B3aUMOCHCTBUS JIIOJICH C Pa3HBIMH YOSKICHUSIMHU, KYIbTYPHBIMU
LIEHHOCTSIMU ¥ COLIMAIIBHBIM I10JI0KEHHUEM;

e TOTOBHOCTH K COTPYZHHUYECTBY B IIPOLIECCE COBMECTHOTO BBHINIOJHEHUS YU€OHBIX, TTO3HABATEIILHBIX U HCCIIEI0BATEILCKUX 3a/1ad,
YBKUTEILHOTO OTHOILICHHUS K MHEHHUIO ONIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO CO/ICPIKAHMS;

e TOTOBHOCTb K TyMaHHUTapHOU U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHHUS:

e C(POPMHUPOBAHHOCTH POCCUNCKON IPaXKIAHCKOM UACHTUYHOCTH, MATPHOTU3MA, YBaXKEHHS K CBOEMY HapOy, UyBCTBA OTBETCTBEHHOCTH Mepe
PoauHoM, TOp10CTH 32 CBOM Kpail, cBo0 Po/IMHYy, CBOH SI3BIK M KYJIBTYPY, MPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

e ICHHOCTHOC OTHOIICHHC K NPUPOAHOMY HACIICAUTIO U MaMATHUKAM ITPUPOAbI, ZOCTHIKCHUAM Poccun B HayKe€, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSAX, TPYLE;

° CHOCOGHOCTB OLICHUBATh BKJIag pOCCHfICKHX YYCHBIX B CTAHOBJICHUC U PA3BUTUC 6PIOJIOFI/II/I, IIOHUMAaHHuA 3HAYCHUA 6I/IOJ'IOFI/II/I B IIO3HAHUHN
3aKOHOB MPUPO/IBI, B )KU3HU YETIOBEKA M COBPEMEHHOTO OOIIECTBA;

e yjeiliHas yOeKI€HHOCTh, TOTOBHOCTbH K CIYXEHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

e OCO3HaHHUE JYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

e c(hOpPMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHMUS;

e CIOCOOHOCTH OIICHMBATh CUTYAIIUIO U TPUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTHPYSICh Ha MOPAIbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH;

e OCO3HAHWE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOMUYUBOTO OYIYIIIETO;

e OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTEIISM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH CEMEIHOM KU3HU B
COOTBECTCTBUU C TpaI[I/ILII/IHMI/I HapO,Z[OB POCCI/II/I,'

4) 3cTeTHYECKOro BOCIUTAHMNS:

e ACTETUYECKOE OTHOIICHUE K MUY, BKIFOUAs SCTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX
OTHOIIICHUH;
e TMOHMMaHHE SMOLMOHAIIBHOTO BO3/ICUCTBHUS )KUBOUM MPUPOJIBI U €€ IEHHOCTH;



e TOTOBHOCTH K CAMOBBIPA)XCHUIO B pa3HbIX BUJaX HCKYCCTBA, CTPEMIICHUEC IIPOABIIATh KA4YCCTBaA TBOp‘IGCKOﬁ JIMYHOCTH,

5) ¢pusuyeckoro Bocnutanus, GopMHPOBAHNS KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOI0 0J1arONOIyYus:

e TIOHUMaHHUE M pean3alns 3JI0POBOTO U O€30MacHOT0 00pa3a )KU3HU (3I0pOBOE MUTAHUE, COOTIOICHUE TUTUEHUYECKHUX TIPABIIT U HOPM,
cOamaHCUPOBAaHHBIN PEKUM 3aHATUHN U OTJbIXA, pETyJsipHas pu3udeckas akTUBHOCTh), 0€pPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O
OTHONICHUSI K COOCTBEHHOMY (PHU3NYECKOMY U ICUXUYECKOMY 37]0POBbIO;

e TIOHHMMAaHUE LIEHHOCTH MPABUJI MHAWBUIYaJILHOTO U KOJJIEKTUBHOTO 0€30I1aCHOT0 MOBE/ICHUS B CUTYalUSIX, YTPOKAIOIIUX 3/10POBbIO U JKU3HU
JIIOJIEH;

e OCO3HaHUE MOCTE/ICTBUI U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aIKOT0JIsl, HAPKOTHKOB, KYpEHHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTL K TPpyAy, OCO3HAHUC ICHHOCTU MACTCPCTBA, TPYI[OJHO6I/IC,'

TOTOBHOCTH K aKTUBHOU ACATCIIbHOCTHU TEXHOJIOTMYECKOU U COHHaﬂbHOﬁ HAITpaBJICHHOCTH, CHOCO6HOCTB HHULUUPOBATH, IIJIAHUPOBATH U
CaMOCTOSITEIILHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;

HWHTEPEC K Pa3IMUHBIM cepam MpodhecCuoHATBHON AeATETFHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOP OymyIiei npodeccuu u
pean30BBIBaTh COOCTBECHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00Pa30BaHUIO U cCaMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH JKU3HH;

7) 5K0JIOTHYECKOIr0 BOCITUTAHHUA:

e DKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOLICHHE K IPUPO/IE KaK UCTOYHHUKY KU3HU HA 3eMIie, OCHOBE €€ CyIIeCTBOBAHUS;

e TIOBBIIICHHUE YPOBHSI SKOJIOTHUECKON KYIbTYPhI: IPUOOPETEHUE OMBITA INTAHUPOBAHUS TIOCTYIKOB U OIEHKH UX BO3MOKHBIX TIOCEICTBUN ISt
OKpYKarollEeH Cpeibl;

e 0CO3HAHUE II00ATLHOTO XapaKTepa SKOJOTHIECKHUX MPOOIIeM U TyTel MX pelcHHs;

e CIOCOOHOCTH UCMOIB30BATH MPUOOpPETACMbIE PU U3YYSHUN OMOJIOTUY 3HAHKS U YMEHUS TIPU PEIICHUH MTPOOJIeM, CBSI3aHHBIX C
paIMoOHATBFHBIM IPUPOIOTIOIH30BAHUEM (COOIIIOICHNE PABUJI TOBEACHHUSI B TIPUPO/IE, HAITPABJICHHBIX HA COXPAHCHHUE PABHOBECHS B
IKOCHCTEMAX, OXpaHy BUIOB, 3KocucTeM, Ouocdepsi);

e AKTUBHOE HEMPUSTHE ACUCTBUMN, MPUHOCSIIUX BPEA OKPYKAIOIICH TPUPOTHON cpeie, yMEHHE TPOTHO3UPOBATH HEOIArOMpUsTHBIC
IKOJIOTMUYECKUE TIOCIESICTBUS IPEITPUHUMAEMBIX ICUCTBUN U MIPEIOTBPAIATh HX;



e HaAJIMYUC PA3BUTOI'0 SKOJOT'MYCCKOI0 MBIIIJICHU, 3KOJIOTHYECKOM KYJbTYpPBbI, OIIbITA ACATCIbHOCTH 9KOJIOTUYECKOM HAIpaBJICHHOCTHU, YMCHUSA
PYKOBOJACTBOBATLCA MU B HOSHﬁB&TGHBHOﬁ, KOMMyHHKaTHBHOﬁ n counaanoﬁ IMPAaKTUKEC, TOTOBHOCTHU K Y4aCTHUIO B HpaKTHHGCKOﬁ
JCATCIIBHOCTH 9KOJIOTHYECKOH HAIIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

e CchOPMHUPOBAHHOCTH MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha JUANore KyJabTyp, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTA B TOJIMKYJIBTYPHOM MHUDE;

e COBEPUICHCTBOBAHHME SI3BIKOBOI M YMTATEIBCKOM KyIbTYPBI KaK CPEACTBA B3aNMOCHCTBHSI MEXK/TY JIIOIbMH M TIO3HAHUS MUDA;

e TIOHMUMaHHE CeNU(PHUKH ONOJIOTUU KaK HAYKH, OCO3HAHH €€ POJIH B (JOPMHUPOBAHIH PAIIMOHATHHOTO HAYYHOT'O MBIIIJICHNUS, CO3JaHNN
IIEJIOCTHOTO IPE/ICTABICHNS 00 OKPY)KAIOIIEM MUPE KaK O €IUHCTBE IPUPO/IBI, YETOBEKA U 0OIIECTBA, B TO3HAHUN MTPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH IpoOJIeM COXPAaHEHHs IPUPOIHOTO PABHOBECHS;

o yOEXAEHHOCTH B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHON IMBIIIM3AINN: 00eCTIeYeHHsI HOBOTO YPOBHS Pa3BUTHS MEIULIUHBI, CO3JAHNE
NEPCIEKTUBHBIX OMOTEXHOIOTUH, CTOCOOHBIX pelIaTh PECypCHBIE MPOOJIEMBbI pa3BUTHS YEIIOBEUECTBA, IIOMCKA MTyTEH BBIX0/1a U3 III00ATBHBIX
HKOJIOTHUECKUX IpobieM 1 obecrieueHus Nepexoaa K yCTOHUUBOMY pPa3BUTHIO, pallMOHAILHOMY MCIIOJIb30BaHUIO IPHPOTHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHIAPTOB KU3HY;

e 3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOIOTUYECKUX 3HAHUH B IIEJISX MOBBIICHUS O0IIEH KYIbTyphl, €CTECTBEHHO-HAYYHOIH IPaMOTHOCTH, KaK
COCTaBHOM yacTH (PyHKIMOHATIBLHON IrPaMOTHOCTH 00ydaronuxcs, (opMupyeMoil pu u3y4yeHn OUOJIOTUY;

e TIOHMMAaHHUE CYLITHOCTH METOOB MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCIIOJIb30BaTh MOTyYaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIEro MUPa U MIPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUE JIeNIaTh 000CHOBAaHHBIE 3aKIIIOYCHUS Ha
OCHOBE HayYHBIX ()aKTOB M UMEIOIINXCS JAHHBIX C LIEJIbIO MOJIyYSHHS JOCTOBEPHBIX BHIBOJIOB;

e CIIOCOOHOCTH CAMOCTOSITEIILHO MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS PEILICHHSI IPOOJIeM B peallbHBIX KU3HEHHBIX CUTYaIUsX;

e OCO3HaHUE LIEHHOCTH HAYYHOH JesITeIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH MPOEKTHYIO U UCCIIE0BATENLCKYIO AESTEIbHOCTh MHANBUYAIBHO
U B TpYIIIIE;

e TOTOBHOCTH M CIIOCOOHOCTB K HEMIPEPHIBHOMY 00pa30BaHUIO i CaMOOOPa30BaHUIO, K aKTUBHOMY MOJTYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU.

Memanpeomemmunie pe3yibmamaol

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHUS IPOrPaMMBbI CPETHETO 00I1IEero 00pa3oBaHus JOJIKHBI OTPAXKATh:

OBnaneHne YHHuBEpPCAJbHBIMU y‘leﬁHbIMl/l Nno3HaBaTECJIbHbIMH [lCﬁCTBPIHMPI:



1) 6a3oBBIe JJOrHYecKHe NeHCTBHS:

e CaMOCTOSATEIHHO (HOPMYIHPOBATH U AKTYaTHU3UPOBATH IPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

e HCIOJB30BATh MPU OCBOCHUH 3HAHUH MPUEMBI JIOTHUYECKOTO MBITIICHUS (aHAIM3a, CHHTE3a, CPABHEHMSI, KITACCH(PUKAIIUU, 0000IIEHN),
PacKpBIBaTh CMBICT OMOIOTUYECKUX MOHSITHI (BBIICTSATH UX XapaKTEPHbIC MPU3HAKY, YCTAHABIUBATD CBS3H C IPYTHUMHU MTOHATHIMH);

e OIpENeNATh LETH IeATEILHOCTH, 3a]aBasi MApaMETPhl U KPUTEPUU UX TOCTHKEHUS, COOTHOCHTD PE3YyIbTAThI IEATETHHOCTH C TIOCTABJICHHBIMU
LEIISIMU;

e HCIIOJBH30BaTh OMOJOTHICCKHUE MTOHATHS TSl OOBICHEHUS (PAKTOB U SIBJICHUI >KMBOW TIPUPO/IBI;

e CTPOWTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, TI0 aHAJIOTHUH), BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B
paccMaTpuBaeMbIX SBJICHHSX, (OPMYITHUPOBATEH BHIBOBI M 3AKITFOUCHUS;

e TPUMEHATH CXEMHO-MOJICIbHBIC CPEACTBA IS IPEICTABICHHS CYIIECTBEHHBIX CBSA3€H M OTHOIICHUN B H3y4aeMbIX OHOJIOTHYCCKUX 00BEKTaX,
a TaKk)Ke MPOTUBOPEYHIA Pa3HOTO POJIA, BBISBICHHBIX B PA3IMYHBIX HH(OPMAITMOHHBIX HCTOYHUKAX;

e pa3pabaThIBATh IUIAH PEIICHUS TPOOJIEMBI C YICTOM aHAN3a UMCIOIIMXCS MAaTePUATBHBIX U HEMaTEePHAIILHBIX PECypPCOB;

e BHOCHTbH KOPPEKTHUBHI B JICITCILHOCTD, OLICHUBATH COOTBETCTBHE PE3Y/IbTATOB IIEJISIM, OLICHUBATh PUCKH MTOCIICACTBHH JCATCILHOCTH;

e KOOPJMHHUPOBATH U BBITOJIHATH PA0OTY B YCIOBHUSIX PEATEHOTO, BUPTYATHbHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS;

e Ppa3BUBATh KPEATHBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCJIEA0BATEIbCKHE eHCTBUS:

e BIIQ/ICTh HABBIKAMH y4eOHO-UCCIIEI0BATEILCKON 1 IPOCKTHOH eI TeIbHOCTH, HABBIKAMH Pa3peIIeHus MpooiieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILIEHUS MTPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/I0B MTO3HAHUS;

e HCIOJB30BATh PA3IMUHBIC BH/IbI ACATEIBHOCTH 10 MOJYYEHHIO HOBOT'O 3HAHMUS, €T0 HHTEPIIPETAIINH, TIPE0OPa30BaHUIO U IPUMEHEHUIO B
y4eOHBIX CHUTYAIHsIX, B TOM YHUCIIE TIPU CO3/IaHUU YI€OHBIX M COIIMAILHBIX TPOCKTOB;

e (opMUPOBATH HAYYHBIN THUIT MBILIUICHHUS, BIaJIETh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMU TOHITHSIMA U METOAMH;

e CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbLHOM EATEIILHOCTH U )KU3HEHHBIX CUTYaIUsX;

e BBIABISATH IPUYMHHO-CIIEICTBEHHBIE CBA3U U aKTYaJIU3UPOBATh 33/1a4y, BBIABUTATh TMIIOTE3Y €€ PEIICHMS], HAXOAUTh apTyMEHTHI IS
JI0OKa3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh NapaMETPbl U KPUTEPUU PELICHUS;

e AHAJIM3HUPOBATH MOJYUYECHHBIE B XOJ€ PEUICHUS 3aJa4H PE3YJIbTaThl, KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

e 1aBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

e OCYILIECTBIATH LieJICHANPABICHHBIN MOMCK IEPEHOCA CPENICTB U CIIOCOOOB AEHCTBUS B MPO(ecCHOHAbHYIO CPENY;

e YMETh IEPEHOCUTD 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;



e yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTel;
e BBLIBUraTh HOBBIC UJEH, ITpeIaraTb OPUTHHAIBHBIC TOIXObI U PEIICHUs, CTABUTh MPOOIEMbI U 3a/1a4H, TOTYCKAIOIINE aJbTePHATUBHBIC
peuieHus.

3) paGora ¢ uH(popMaLueii:

e OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(GOPMAIINH (TEKCTE y4eOHOTO MOCOOHS, HAYIHO-TIOMY/ISIPHOM TUTEpaType, OMOTOTHISCKUX
CJIOBApSIX U CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTEPHETE), aHAIM3UPOBATh HH()OPMAIIHIO PA3JINYHBIX BUIOB U (GopM
NpeICTaBICHUS, KPUTHYECKHU OI[CHUBATH €€ JIOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTE;

e (opMyIHUPOBATH 3aMIPOCH] M IPUMEHSTh Pa3IMIHBIC METO/IbI TIPH MTOUCKE U 0TOOpE OMOJIOTHYeCKOr HH(MOPMAITUH, HEOOXOTUMOM JIJIst
BBITTOJIHEHHS yUEOHBIX 3a/1a4;

e TMPHOOPETATH OMBIT HCITOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYIBTYPY aKTUBHOTO
UCTIOJIB30BaHUS PA3IMYHBIX TTIOUCKOBBIX CUCTEM;

e CaMOCTOATENBHO BHIOMPATH ONTUMAIBHYIO (OPMY Mpe/ICTaBICHHs OMOIOrnYecKoi nHpopMaIu (CXeMbl, rpaduKH, 1uarpaMMbl, TaOJIHILIb,
PHUCYHKH U JIp.);

e HCIOJB30BATh HAYYHBIN A3bIK B KAYECTBE CPEICTBA ITPHU paboTe ¢ OMoIOrHuecKoi HHPOpPMAaIIUEH: IPUMEHITh XUMUYECKUE, (pru3nueckue u
MaTeMaTHYECKUe 3HAKH U CUMBOJIBI, (opMyIibl, a00peBUaTypy, HOMEHKJIATYpy, UCIIOJIb30BaTh U MPe0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE
CpeACTBa HATJIATHOCTH;

e BIIQJICTh HABBIKAMH PACMIO3HABAHUS M 3alIUTHI HHPOPMAIIUHU, THPOPMALMOHHON O€30MaCHOCTH JINYHOCTH.

OBJajieHNe YHUBEPCAJbHBIMH KOMMYHHMKATHBHBIMH JICHCTBUSIMH:
1) oO1eHne:

e OCYIIECTBIISITh KOMMYHHMKAIIMK BO BCEX c(pepax KU3HHU, aKTUBHO Y4aCTBOBATh B IMAJIOTe UM AUCKYCCHHU IO CYILIECTBY 00CYXk1aeMOM TEMBbI
(ymMeHue 3aaBaTh BONIPOCHI, BBICKA3bIBATh CYKJIEHUSI OTHOCUTENIBHO BBINOJIHEHUS [IpeIaraeMot 3a7jauy, yYUThIBaTh HHTEPECHI U
COTJIACOBAHHOCTH MO3UIUH APYTrUX YIaCTHUKOB JHAJIOTa WM IUCKYCCUN);

e pacro3HaBaTh HEBepOaTbHBIE CPE/ICTBA OOIICHNS, TOHUMATh 3HAYCHUE COIMATIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX
CUTYallUii, YMETb CMT4aTh KOH(IMKTH U BECTU IIEPETOBOPBI;

e BIQJIETh PA3IMYHBIMU CIIOCOOAMH OOIICHUS M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS IPYTUX JIO/ICH, IPOSBIATH YBAXHUTEIHHOE OTHOILICHHUE
K COOECEeHUKY U B KOPPEKTHOU opme (OopMyITHpPOBATH CBOM BO3PAKEHUS;

e Pa3BEPHYTO M JOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHNUEM SI3BIKOBBIX CPENICTB;



2) coBMeCTHAs 1eATEJbHOCTh:

e TIOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOMN U MHIUBHIyaIbHON pabOTHI TP PELICHUH OHOJIOTHYECKON MPo0IeMbl, 000CHOBHIBATh
HE00XO0IMMOCTh IPUMEHEHHS IPYIIOBBIX (HOPM B3aMMOACUCTBUS MIPH PELICHUU YueOHOIl 3a1auu;

e BBIOMpPATH TEMATUKY U METO/bl COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)/10T0 WieHa KOJIJICKTHBA;

e IIPUHUMATB LIEJIM COBMECTHOM IEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH IEHCTBUH,
pacrpenensaTh pojid ¢ y4eTOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM padoThI;

e OIICHMBATh KAU€CTBO CBOETO BKJIAZA M KAXKA0T0 yUaCTHUKA KOMAH/Ibl B OOLIUI pe3ysbTaT 0 pa3pab0TaHHBIM KPUTEPHUSM;

e TIIpejularaTh HOBBIE IIPOEKTHI, OLICHUBATH UCH C ITO3ULUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

e OCYIIECTBIISTH IO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3JINYHBIX CUTYaLUsX, POSIBISATH TBOPUYECTBO U BOOOpaXKeHUE, OBbITh
WHULUATUBHBIM.

OBiaieHne YHUBEPCAJIbHBIMHU PeryJIATHBHBIMH /1€l CTBUSIMMU:
1) caMmoopranu3amnus:

e HCIIOJIB30BaTh 6I/IO.HOI‘I/I‘IGCKI/IG 3HAHUA OJIA BBISABIICHU S HpO6JIeM " UX pCHICHUSA B )KU3HCHHBIX U y‘IG6HBIX CUTYyalluAdX;

e BBIOMPATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUI LIeJIeBbIe M CMBICIIOBBIE YCTAHOBKU B CBOUX JEHCTBUSAX U MOCTYIKAX MO OTHOILIEHUIO K )KMBOU
IPUPOJIE, CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOLIHX;

e CAMOCTOATEIHHO OCYIIECTBISATH TO3HABATEIbHYIO IEATEIBHOCTD, BBISBIATH MIPOOIEMBI, CTaBUTh U (DOPMYIHPOBATh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHOI NeSTEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

e CaMOCTOATEIBHO COCTABJIATH IUIAH PEIICHUS MTPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOYTEHUH;

e JIaBaTb OLICHKY HOBLIM CHUTYAllHAM,

e pacIIUPATH pAMKH YU€OHOTO IpeIMETa Ha OCHOBE JIMYHBIX PEAIOYTEHHIHA;

e JIeJIaTh OCO3HAHHBIN BHIOOP, APTYMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEILICHHE;

e OIICHUBATH NPHOOPETECHHBIN OIIBIT;

e CI0coOCTBOBATH (POPMHUPOBAHUIO M MIPOSBICHUIO IIUPOKOH SPYIUIIMH B PAa3HBIX 00IaCTAX 3HAHUH, ITOCTOSHHO MOBBIIIATH CBOX
00pa3oBaTenbHbBIN U KYJbTYPHBIA YPOBEHB;

2) CAMOKOHTPOJIb:

e JIaBaTb OUCHKY HOBBIM CUTYyalllsIM, BHOCUTH KOPPCKTUBEI B ACATCIIBHOCTD, OLICHUBATh COOTBCTCTBUC PC3YJIbTATOB LCJIAM;



e BIIQ/ICTh HaBbIKAMH MO3HABATEIBHOMN pepIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMH, UCIIOTIB30BATh MPUEMBI PE(IICKCUH [ OLIEHKU CUTYAIH, BEIOOpa BEPHOTO PELICHHUS;

e YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKEHHUIO;

e IIPUHUMATh MOTHBBI U @pTYMEHTHI APYTUX [IPU AHAIIN3E PE3YIbTATOB JIEATEIbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

e TPUHUMATH ce0sl, MOHMUMAsi CBOM HETIOCTATKH U IOCTOMHCTBA;

e IIPUHUMATh MOTHBBI U @pTYMEHTHI APYTUX [IPU AHAIIN3E PE3YIbTATOB JIEATEIbHOCTH;
e TPH3HABATH CBOE [IPABO U MPABO APYTUX HA OLINOKY;

e pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C IMO3UIIMU APYTOTO YeIIOBEKa.

Hpe@memuble pe3yjibmanibl

[IpenmeTHbie pe3yabTaThl ocBoeHUS nporpammbl COO mno 6uonoruu Ha 6a30BOM YpOBHE BKIIOYAIOT crienuuyecKue 1t yueOHOro mpeamMera
«buonorus» Hay4dHbIe 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUIA IO OCBOCHUIO, HHTEPIPETAIIMU 1 TPe0Opa30BaHUI0 3HAHUHN, BUJIBI IEATEILHOCTH I10
MIOJTyYSHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUN B PA3IMYHBIX YUEOHBIX CUTYAIHMSIX, @ TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAlIUsAX, CBA3aHHBIX C
6uozorueil. B mporpamme npeaMeTHble pe3yabTaThl IPEICTABICHBI 10 F0JIaM 00yUYeHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTOo npenmera «buonorus» B 10-M KJacce T0JKHBI OTPaKaTh:

e c(hOopMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OUOJIOTUH B CHCTEME HAYYHOTO 3HAHUS €CTECTBCHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHHSI, O BKJIAJI€ POCCHICKHX H 3apYOeKHBIX YICHBIX-ONOJIOTOB B pa3BUTHE
Ouosornu, QyHKIIMOHATEHOW TPAMOTHOCTH Y€JI0BEKa JIUIsl PEIICHHS )KU3HEHHBIX 33]1a4Y;

e YMCHHE PaCKpPbIBATh COJCPKaHNE OMOJIOTHYECKUX TEPMUHOB M TIOHSTHI: )KU3Hb, KJIIETKa, OPTraHU3M, MeTab0JIM3M (0OMEH BEIIeCTB U
MIPEBPAIICHUE SHEPTHH), TOMEOCTAa3 (CaMOPETYIISIIIHS), YPOBHEBAsI OPTaHU3aINs KUBBIX CHCTEM, CAMOBOCTIPOU3BEACHHUE (PETPOTYKITHS),
HACJIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE;

e yYMEHHE M3JIaraTh OMOJIOTHUECKUE TEOPHH (KJICTOYHAsl, XPOMOCOMHAs!, MyTallMOHHAs, IEHTPaJIbHAS IOI'Ma MOJIEKYJISIpPHON OMOJIOTHH), 3aKOHBI
(I'. Mennens, T. Moprana, H. 1. BaBunioBa) 1 ydeHus (0 IieHTpax MHOT00Opa3usi U MPOUCXOXKIEHHS KyIbTypHbIX pactenuii H.W. BaBunosa),
OTIpeNIeNIATh TPAHUIBI UX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

e yYMEHHE BIJIAIETh METOIaMH HAyYHOT'O MIO3HAHMS B OMOIOTHH: HAaOJII0ACHUE U ONTMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBICHUH, OpraHu3aIus
¥ MIPOBEJICHNE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCHMOCTH MEX/y UCCIIEAYEeMbIMHI BETMUNHAMHY,



00BsICHEHUE MOTYYEHHBIX PE3YyJIbTaTOB, HCIIOIH30BAaHHBIX HAYUYHBIX TIOHATUN, TEOPH U 3aKOHOB, YMEHUE JIeJIaTh BEIBOJIBI HA OCHOBAaHUH
MOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBLICTIATH CYIIECTBEHHBIC PU3HAKU BUPYCOB, KJIETOK MMPOKAPHOT U 3YKApUOT, OJHOKIETOUYHBIX U MHOTOKJIETOUYHBIX OPIaHU3MOB,
0COOEHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB M IPEBPAILCHHS YHEPTUH B KJIETKE, POTOCHHTE3, TUNIACTHYECKOT'0 M SHEPTeTHIECKOro 0OMeHa,
XEMOCHHTE3a, MUTO03a, Me103a, OTIJIOJOTBOPEHH S, Pa3MHOKEHHS, MHIMBUAYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

YMEHHE MIPUMEHSITH MTOJIy9eHHbIC 3HAHUS JJIs1 OOBSICHEHHSI OMOJIOTUYECKHUX MPOIIECCOB U SIBICHUH, JUTsl IPUHSTHSI TPAKTUIECKUX PEIICHHIA B
MIOBCEHEBHOM KHU3HHU C LENbI0 00ecrieyeHnst 6€30IacHOCTH CBOETO 3/10POBbsI U 3/10pPOBbS OKPY>KAIOIIHX JIFOJIeH, COOMIOCHUS HOPM
IPaMOTHOTO TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHOI cpe/ie, TOHUMaHUe HEOOXOJMMOCTH UCTIONIb30BaHUS JOCTHXKEHUH COBPEMEHHOM
O61o0TUU ¥ OMOTEXHOJIOTUH JUIS PAMOHATBHOTO TPUPOIOTIOIB30BAHUS;

YMEHHUE peliaTh 1eMEeHTapHble TeHETUYECKUE 3314l Ha MOHO- M AUTHOPHIHOE CKPEIIMBAHNUE, CIETITICHHOE HAC/IEI0BAaHUE, COCTABIIATh
CXEMBI MOHOTHOPHIHOTO CKPELIUBAHUS IS ITPEICKa3aHMs HAClIeAOBAaHM IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBITIOJIHATH TA00PATOPHBIE U MTPAKTHUECKHE PaOO0THI, COOTIOAATh MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTHYECKOTO COACPKAHMSI, BKIIFOUAIOIIYIO MICEBJOHAYYHbIE 3HAHUS
U3 Pa3IMYHBIX HCTOUYHUKOB (CpelICTBAa MaccOBOIl HH(OPMALINK, HAYYHO-TIONYJISIPHbIE MaTEPHAJIbI), STUYECKUE aCIIEKThl COBPEMEHHBIX
UCCIJIEIOBAaHUM B OMOJIOTHH, MEAULINHE, OMOTEXHOJIOTUY;

yMEHHE Co3/1aBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COO0IIEeHUs, 0000111ast OMOJIOTHYECKYI0 HH(POPMAITHIO U3 HECKOJIBLKUX UCTOUYHUKOB,
IrPaMOTHO UCTIOJIh30BaTh MOHATHIHBIN ammapaT OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC (buosorus)

KonuyectBo yacos
Ne | HaumeHoBaHHue pa3gesioB U neKTpoHHbIe (HHPPOBLIe)
n/m | TeM NporpaMmel Beero Konrpoabnsie | IlpakTuyeckue 0Gpa3oBaTeabHBIE PECYPChI
padoThI padoThI

bubaunorexka ®PI'UC «Most mkoJia» — lesson.academy-
1 Buonorus kak Hayka 2 0,5

content.myschool.edu.ru/06/10
2 7KuBble cucTeMbl M UX 1 buommorexka ®I'UC «Mos mkoaa» — lesson.academy-




opraHnu3zanus

content.myschool.edu.ru/06/10

XNMHYECKHH COCTAB U

Tpenaxep «O0aako 3Hanuin». buosaorus. 10 kaace, OO0

3 8 1
CTPOEeHME KJIETKHU «®u3ukonJlad»
JIEKTPOHHBII 00pa3oBaTeabHbIi pecypc «/lomamnne
4 KusHeneaTeJJLHOCTDH KJIETKH | 6 3aganus. Cpeanee o6uee oopazoBanue. buonorus», 10-11
kiaace, AO «M3narensctrBo "llpocBemenne'
PasMHoOKeHHE H JIEKTPOHHBII 00pa3oBaTeJabHbIi pecypc «/lomamnne
5 HHAUBHUAYAJbHOE pa3BuTHe |5 1 3aganus. Cpeanee o6uee oopazoBanue. buonorus», 10-11
OPraHu3MoB kjaace, AO «M3parenncro "llpocBemenne'»
Hac/Ie1CTBeHHOCTE 1 JIEKTPOHHBII 00pa3oBaTeabHbIi pecypc «/Jlomamnne
6 HEMEHIHBOCTE ODIAHIEMOE 8 1,5 3aganus. Cpeanee o6uee oopazoBanue. buonorus», 10-11
P kiaace, AO «M3narenncTo "llpocBemenne'»
CelteKIst Opranm3MOB DJIeKTPOHHBINH 00pa3oBaTebHbIN pecypc «JlomamHue
7 OCHOBEI 6n£exnonorn;a 3 3aganus. Cpeanee o6uee oopazoBanue. buonorus», 10-11
kiaace, AO «M3narenncTBo "llpocBemenne'»
JIEKTPOHHBIN 00pa3oBaTeibHbII pecypc «/Jlomammnue
9 0
8 IloBTOpPEHME 1 3aganusi. Cpeanee oouiee oopazoBanue. buonorusi», 10-11

kiaace, AO «M3narenanctBo "llpocBemenne'»

OBILIEE KOJIMYECTBO
YACOB 110 TPOTPAMME

34




INOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC (buoJiorus)

KoaunuecTso yacos Jlara DJIeKTPOHHBbIE HU(POBBIE
Ne i/ Tema ypoka
Bcero H3yYeHHsI o0pa3oBaTejbHbIe pecypchbl
K/p /p
bubmnorexa IIOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobl TO3HAHUS )KUBOW MPUPOIBI.
IT 6ota Ne 1
2 «ﬁiﬁiﬁ:ﬁgiﬁig (:lziI/I‘IHLIX METOJI0B 1 0,5 bubmmorexa HOK
P A ’ https://m.edsoo.ru/863e6122
P U3yYEeHUU OMOTOTUIECKUX
00BEKTOBY
3 buonorudeckue cuctemsl, MpoIeccsl U { bubanoreka [IOK
UX U3yYeHHE https://m.edsoo.ru/863e6564
XUMHUYECKUN cocTaB KieTku. Bonga n but6mmoreka [IOK
4 1
MUHEpaJIbHBIE COJIN https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 b .C 0 1
CITH, OCTaB 1 CTPOCHHE DETKOB https://m.edsoo.ru/863e6b72
®epMeHTb — OHOJIOTMYECKHE
KaTaJan3aTophbl. Ha6opaTopHa;UI pabora Ne BuGmorexa LIOK
6 1 «M3yueHue KaTaIuTUYECKOM 1 0,5

AKTUBHOCTHU (E€PMEHTOB (Ha pUMepe
aMUJIa3bl WU KaTaiasbl)»

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubmnorexa IIOK

/ Yresozet. Jlumm et https://m.edsoo.ru/863e6870
but6mmoreka [IOK
8 Hyxnentosbie kucnorsl. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus u MeTobl U3y4EeHUS KIIETKH. bubnuoteka [IOK
Krnerounas Teopus https://m.edsoo.ru/863e¢6e88
10 Knerka xak nenocTHas KuBas cucTeMa bubmorexa LIOK
https://m.edsoo.ru/863e¢6e88
CrpoeHue 3yKapuoTHYECKON KIIETKH.
JlaGopaTtopnas pabota Ne 2 «M3yuenue
CTpOEHUS KJIETOK paCTeHUH, )KUBOTHBIX, bubanoreka [IOK
11 . 0,5
rpuOOB U OaKTEPHii MO MUKPOCKOIIOM https://m.edsoo.ru/863e61f0
HA TOTOBBIX MUKpPOIIpENaparax u ux
OTHMCAHUE»
bubmnorexa IIOK
12 OOMeH BEIIECTB WX MeTa00JIU3M https://m.eds0o.ru/863e766¢
bubmnorexa IIOK
13 Porocumtes. Xemocnires https://m.edsoo.ru/863e7c98
. but6mmoreka [IOK
14 SnepreTHeckuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UKIT KJIETKU. Jlenenue
KIeTku. Muto3. JlabopaTopHas pabota
15 Ne 3 «HabOmronenue MII;TOSEI: B KJ'II;TKaX 0,5 bubmorexa LIOK
’ https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTpernapaTax»
16 buocunres Genka. Peakuus maTpuanoro bubnunoreka LIOK

CHHTC3a

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

bubmnorexa IIOK

17 Tpancasums — nocurtes benka https://m.edsoo.ru/863e796¢
18 Hexnerounbie popMbl )KU3HH — BUPYCHI bubmioreia LIOK
https://m.edsoo.ru/863e7540
but6mmoreka [IOK
19 DopMBbI pa3MHOKEHUSI OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
. but6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHK€e U pa3BUTHE MOJIOBBIX
ki1eTokK. OTI010TBOPEHHE. BuGmorexa LIOK
21 Jlabopatopnast pabota Ne 4 «13y4yenne 0,5 https://m.edsoo.ru/S63e8 16
CTPOEHUS TIOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpPOIIpernapaTax»
22 WuauBuyansHOE pa3BUTHE OPraHU3MOB butmorexa LOK
https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka O HaCJIEICTBEHHOCTH bubnunoreka LIOK
¥ U3MEHYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJICTOBAHMS
24 HpI/ISHaKOIS MOHorH6pI/II/l:[Hoe bubmotexa HOK
https://m.edsoo.ru/863e8878
CKpeIMBaHUE
JlurnbpuHoe CKpenmBaHue. 3aKoH but6mmoreka [IOK
25
HE3aBUCUMOT0 HACIIEZIOBAHMUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HACJIeJOBaHUE TIPU3HAKOB.
%6 Jlabopatopnast pabota Ne 5 «M3y4uenne 0.5 bubmmotexa LIOK

pe3yJabTaTOB MOHOTHOPUIHOTO U
JTUTHOPHUTHOTO CKPEIIUBAHUS Y

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Jp030(hUITBI HA TOTOBBIX
MUKpPOITperapaTax»

I'enetuka nona. Hacienqosanue

but6mmoreka [IOK

27 NPU3HAKOB, CIETICHHBIX C TIOJIOM : https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencrennas
U3MEHUYUBOCTh. JlabopaTopHas pabota No
6. 3ydyenne MoanpuKammoHHOMI bubmnorexa IIOK

28 1 0,5
U3MEHYHUBOCTH, TOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHUAIlMOHHOTO Psiia U BapHaIlMOHHOMN
KPUBOW»

HacnencrBennast ©3MEHYMBOCTbD.

29 JlabGopaTtopnas padota Ne 7. «Ananus i 0.5 bubnuoteka [IOK
MyTaIui y 1po30(uiibl Ha TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MUKpOTIpernapaTax»

but6mmoreka [IOK

30 T'enerika uenoseka 1 https://m.edsoo.ru/863e8d78
PesepBHbIii ypok. O000IIEHHE TIO TEME

31 «HacneacTtBeHHOCTH 1 U3MEHUNBOCTD 1
OpPTaHU3MOB»

32 Cenekius Kak HayKa v MPoLecc 1 Bubmaorexa LIOK

https://m.edsoo.ru/863e¢9214
MeToabl U TOCTHKEHUS CEEKIINNA but6mmoreka [IOK

33 . 1
pacTeHU U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 buorexHonorus kak oTpacib i bubnunoreka LIOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e¢9336

OBUHIEE KOJIMYECTBO YACOB 110 34 a

ITPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336




