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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke nporpaMMbl MO0 OMOJIOTMH TEOPETUUYECKYIO OCHOBY JUISI ONPECIICHUS
MOAXO0M0B K (POPMUPOBAHUIO COJEPKAHMS ydeOHOTO mpeameTa «bHONOTHS» COCTaBWIIH:
KoHienTyaibHbie osoxeHuss PI'OC COO o B3auM000yCIOBICHHOCTH 1I€JIEH, COIepKaHMUS,
pe3yabTaToB 00yUYeHUsI U TPeOOBaHUMN K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB, MOJIOXKEHUS 00
o0lMX MeNsIX M MPUHINIAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMbI
cpenHero oOmero oOpa3zoBanus B Poccuiickoit ®enepanuu, a TakkKe TOJOXKEHHUS O
cnerupuke OWONOTHH, €€ 3HAYEHWHW B TO3HAHUHM JKUBOW TPHUPOABI M OOECTICUCHUU
CYLLIECTBOBAHMS  4YesloBeueckoro oOmiectBa. CorjaacHO  Ha3BaHHBIM  MOJIOKEHHSIM,
orpe/eneHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€t MpeACTaBICHHE O LeisaX, 00 o0uei crpaTeruu
oOy4eHHs, BOCIHMTAHMS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOro MpeaMeTa
«buonorus», omnpenenser o005S3aTeNbHOE MPEAMETHOE COAEpPKAHUE, €ro CTPYKTYpY,
pacnpenesieHue 1o pasjiejaM M TeMaM, PEKOMEHIYEMYIO IOCJIEeOBAaTENbHOCTh W3YUYEHUS
y4eOHOTO MaTepHalia ¢ YYETOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKHU
00pa30BaTeNbHOrO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcs.

B nporpamMmme mno OMOIOTHM TakKe€ YYUTBHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPeAMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00ydeHHUs B (pOpMHUPOBAHUU
OCHOBHBIX BUJIOB YUE€OHO-TI03HABATENBHON AEATEIbHOCTH/YUEOHBIX ACHCTBUI 00yHarOIIUXCSI
110 OCBOCHUIO COJIEP>KaHUsI OMOJIOTHYECKOTO 00pa30BaHusI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YPOBEHb) peaii30BaH MPUHITUI
MIPEEMCTBEHHOCTH B H3YyUYCHUM Ouojoruu, Ojaromaps 4emMy B HEH MNpocMaTpuUBaeTCA
HaMpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-
HAay4YHOTO MHUPOBO33PEHMS, IIEHHOCTHBIX OpPHUEHTAIMH JIMYHOCTH, DSKOJOTHYECKOTO
MBIIUICHUS, TPEACTABICHUN O 3I0pPOBOM o00pa3e KU3HU U OEpeKHbIM OTHOIICHHEM K
OKpyXXaromiel mpupomaHou cpexae. IloaTomy Hapsay ¢ u3ydeHHEeM OOMIEOHOIOTHYSCKUX
TEOpUH, a TaK)Ke 3HAHUW O CTPOCHUU >KUBBIX CUCTEM PA3HOIO paHTa U CYIIHOCTH OCHOBHBIX
MPOTEKAOIIUX B HUX TMPOILECCOB B MpOrpaMme MO OHOJOTMH YAEICHO BHHUMAaHHUE
WCIIOJIb30BAaHUIO TOJYUYCHHBIX 3HAHUN B MOBCEAHEBHOW MKU3HU IJIsI PEIICHUS MPUKIATHBIX
3a/lady, B TOM 4YHuCle: NpO(OUIAKTHUKKA HACIEACTBEHHBIX 3a00J€BaHUN YEJIOBEKa, MEIUKO-
IF€HETUYECKOr0  KOHCYJbTUPOBaHUS, OOOCHOBaHUS HAKOJOTMYECKHM  LEIECO00pa3HOro
TOBEICHUA B OKPYXAKOWIEH MOPUPOJHOW Cpelle, AaHAIM3a BIMSHUA XO3SIMCTBEHHOMU
NEeSTEIBbHOCTH YEJIOBEKa Ha COCTOSTHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHWS K MPUKJIAAHONW HAMPABJICHHOCTH y4eOHOTO mpenmMera «bromorusy mpoauKkToBaHO
HEOOXOJAMMOCTBhIO OOECIEYCHHST YCJIOBHH MJisi pPEIICHHUS OJHOW W3 aKTyalbHBIX 3a/1a4
IIKOJILHOTO OMOJIOTMYECKOTO 00pa3oBaHMs, KOTOpas Ipeiamnosaraet (GpopMHpOBaHUE Y
oOy4Jaronuxcsi CHoCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM JTMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpemHero o0miero oOpa3oBaHUs 3aHMUMAeT BakHOoe mecTo. OHa
obecrieunBaeT GopMUpPOBaHUE Y OOYJAIONTUXCS TIPEICTABICHUN O HAYyYHOU KapTHUHE MUpa,
pacumupsieT 1 0000IaeT 3HAHUS O >KUBOM MpUpOJE, €€ OTIMYUTENIbHBIX MpPU3HAKAX —



YPOBHEBOW OpPraHM3allMA U DBOJIIOLUHU, CO3HAET YCIOBUSA JJISA: MO3HAHUSA 3aKOHOB JKMBOM
npupoasl, (GopMupoBaHus (PYHKIIMOHAILHOW TPAMOTHOCTH, HABBIKOB 370pPOBOTO U
O6e3zonacHoro o0pasa >KM3HHU, SKOJOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHHS K
KUBOU MPUPOJE U YETIOBEKY.

bonpiioe 3HaueHHe OHMOJIOTHST HMMEET TaKkKe [JIl PELIECHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3a7ad CpeaHero oOmero oOpa3oBaHMs, COIHAIM3AIUUA O0YYarOIIUXCS.
Wzydyenne Ouonoruu oOecreynBaeT YCJIOBUA JJIsi (POPMUPOBAHUS HHTEIUICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX U WH(OPMAIMOHHBIX  HABBIKOB, 3CTETHUYECKOW  KYJIBbTYpHI,
CIIOCOOCTBYET MHTETPAllMK OMOJIOTMYECKUX 3HAHUH C MPEICTABICHUSAMU U3 APYTUX YUEOHBIX
OpeIMeTOB, B YacTHOCTH, (pu3MKu, XuMuu U reorpaduu. HazBaHHbIE TONOXKEHUS O
npenHa3HayYeHUH ydeOHoro mnpeamera «bHOJOrUsS» COCTaBUIM OCHOBY JI ONpEACNICHUS
MOJIX0JI0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJIEPKaHUS, IPEICTABICHHOTO B IIPOrpaMMe
10 OMOJIOTHH.

Otbop conmepxanusa yueOHoro mnpenmera «buonorus» Ha 06a30BOM ypoOBHE
OCYUIECTBJIEH C MO3HMIMA KyJIbTypOCOOOPa3HOrO MOAXO0/Jd, B COOTBETCTBUU C KOTOPBIM
oOy4Jaroniuecs: JOJKHbI OCBOMTH 3HAHMSI U YMEHUS, 3HAUMMbIE I (POPMUPOBAHUS OOIIEH
KYJBTYpPBI, ONpPEIACIAIOIINE aJCKBATHOE ITOBEICHHUE YEJIOBEKA B OKPYXKAIOLIEH IPUPOIHON
cpene, BocTpeOOBaHHbIE B MOBCEIHEBHOM JKM3HU U MPAaKTUYECKOM aesTenbHOCTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUW 3aHUMAIOT JJIEMEHTBI COJAEPKAHUA, KOTOPBIE CIY’KAaT OCHOBOU
1t (GOPMUPOBAHUSI TIPEJICTABIICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHE MUpa U
LEHHOCTHBIX OpPUEHTALUAX JIUYHOCTH, CHOCOOCTBYIOUIMX TyMaHU3alMH OUOJIOTHYECKOrO
o0Opa3oBaHUs.

CTpyKkTypUpOBaHUE COJACpKaHUA Y4EeOHOro MmaTepualia B IporpamMme Mo OHOJOTHUU
OCYILIECTBIICHO C YYETOM TPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTJIMYUTEIBHBIX
OCOOCHHOCTSIX JKMBOM TMpUPOABI, O €€ YPOBHEBOW oOpraHu3alud U OHBOJONUU. B
COOTBETCTBUH C 3THUM B CTPYKType Y4eOHOro npeamera «bruosnorush BblAEIEHBI CIEAYONNe
colepKaresibHble JIMHUU: «buosorus kak Hayka. Meroapl HaydyHOro mo3Hanus», «Kierka
Kak Ouosiormueckasi cucrema», «OpraHu3M Kak Ouosiormueckas cucrema», «Cucrema u
MHOTr000pa3ue OpPraHu4eCcKoro Mupa», «IBOJIOLUS >KUBON MHPUPOIBI), «IKOCHUCTEMBI U
MIPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenb n3yuenust yueOHoro mpenmera «buosnorus» Ha 0a30BOM ypOBHE — OBIJIAJCHHUE
OOyJaroNMMUCs 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHATHHOM OPraHM3alliU JKUBBIX CHUCTEM
pa3HOTO paHra W NPUOOpETeHHE YMEHUM HCIOJb30BaTh 3TW 3HAHUS [JII TPAMOTHBIX
JEUCTBUI B OTHOIICHUU OOBEKTOB >KUBOW MPUPOJABI M PEIICHUS Pa3IUYHBIX KU3HEHHBIX
npo0Jem.

JlocTmkenue 1enu u3ydeHus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIECAYIOIUX 3a/1ay:

OCBOCHHME OOYYalOUMMHUCA CUCTEMbl 3HAHUI O OWOJIOTMYECKUX TEOpUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIax, CIyKallluX OCHOBOM Juisi (popMupoBaHus
MPEJICTABICHUN O €CTECTBCHHO-HAYYHOM KApPTHHE MHUpPA, O METOJAaX HAYYHOrO IO3HAHMS,
CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSAX JKMBBIX CHUCTEM PAa3HOTO YpOBHSI OpraHu3allvu,
BBIJIAIONUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAHUSAX B OUOIOTHHY;



dbopMupoBaHre Yy 00YYAIOMUXCS MO3HABATEIIbHBIX, HHTEIUIEKTYATBHBIX U TBOPUYECKUX
CHOCOOHOCTE B MpoOIECCe aHajdu3a JaHHBIX O MYTSAX pa3BUTUSA B OWOJIOTUHM HAyYHBIX
B3IJISIJI0B, UJIEW Y TTOJIXO/I0B K M3YUEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AlINM;

CTAaHOBJICHHE Y OOydJarouuxcsi oOuieil KyJbTypbl, (DYHKIIMOHAIBLHONW T'PAMOTHOCTH,
pa3BUTHE YMECHHUI OOBSCHATH M OICHUBATH SBJICHHS OKPYXKAIOMIETO MHUpa KUBOW TPUPOIBI
Ha OCHOBAHWH 3HAHUU U OTBITA, TIOJYYCHHBIX MPU N3YUECHUU OMOJIOTHH;

dopMupoBaHre y o0ydyaromuxcsi YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE OMOIOTHYECKUX
3HAHUN B MPAKTHUUECKOW JIeATEbHOCTH YeJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOMOTEXHOIOTHH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM >KHMBON MPUPOIBI,
HEOOXOAMMOCTH OEpEeKHOr0 OTHOUIEHUS K HEH, COONIOAEHUS STHYECKHMX HOPM IpHU
IIPOBEICHUH OMOJIOTMUYECKUX UCCIIEI0BaHMI;

OCO3HaHMUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUHU JIJIS1 TOBBIIICHHS YPOBHS 3KOJIOTHYECKON
KYJbTYPBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHNE TTPUOOPETEHHBIX 3HAHUN M YMEHHUI B MTOBCETHEBHON KXU3HH JIJIST OIICHKU
MOCJIEJICTBUI CBOEH JESTENBHOCTU MO OTHOILIEHUIO K OKpY)Karoleil cpefie, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHUE U COOJIIO/IEHNE Mep NMPODUIAKTUKH 3a00JI€BaHUM.

B cucreme cpennero oOuiero o6pasoBanus «buonorus», mszydaemas Ha 0a30BOM
YpOBHE, SBIIACTCS 005S3aTEIbHBIM YUEOHBIM MPEAMETOM, BXOJSAIIMM B COCTAaB MPEIMETHON
obactu «EcTecTBeHHO-HAyUHBIE TPEAMETHIY.

Jlns u3ydeHuss Ouonorur Ha 0a30BOM YpPOBHE CpEIHETO 0011ero oOpa3oBaHUA
orBonutcsa 136 yacos: B 10 kiacce — 68 vaca (2 yaca B Henento), B 11 kimacce — 68 vacoB (2
gyaca B HEJICIIIO).

Bropoii yac B 10 kiacce BBOJUTCS 3a CUET PETMOHAIBHOTO (IIKOJIBHOTO) KOMIIOHEHTA
JUISL JIOTUYECKOTO 3aBEpIIEHUsT OCBOCHMS oOywaromumucs mnpeamera «buonorus», a
TaKKe JIJIs1 BbIIEJIEHUs JJa0OPaTOPHBIX padbOT OTIETBbHBIMU YPOKAMHU.






COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MIPUPOIbI (HAOIOIEHHE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTOobl MO3HAHMS JKUBOU MIPUPOIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BellecTB B KieTke. I[lomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCNIKOBOW MOJEKynbl (TEpBUYHAs, BTOPWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHJpUM W Tactua. Bunbl mactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue  XUMUYECKUX J3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIONICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOeHUS KJIETOK PACTECHUI,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBass W TeMHOBasg (a3pl ¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPTrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHMCIIEHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHciasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tumnel nutaHus», «Merabonuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHnblii UK, WM JKU3HEHHBIM 1uki kieTtku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaausAX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrepMaro30oui, SHLEKIETKAa) — CHEepPMATOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LBETKOBOI'O PAaCTEHUA: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsiii mukn», «Pemmukanus JTHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTAIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJIEKOIUTAIOWIETO», «SIHIIeKIeTKa MIIEKONMUTAroImeroy, «KapuoknHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPHOJIOTUM B CTAaHOBJICHMHM TE€HETUKH. Bkiaa poccuilckux M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJe0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HacCJeIOBaHMS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CUEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M TreTreporameTHble opraHusMbl. HacmemoBanwue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTalimoHHass U3MEHUUBOCTh. Kitaccudukanus MyTaiiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS T€HETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUEe QJUICNIBHBIX TE€HOB», «l'e€HeTMYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaITMOHHOW NU3MEHUYUBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METObI CeNeKIMH. MacCoBBI U UHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otpanénnas rtulOpuauzauus M €€ ycrnexu. VCKycCTBEHHBbIM MyTareHes |
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHantHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnounus», «OO0bBeKTH OWoTexHONOTHHNY, «KileTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS H
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUpOIE U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN Yy4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTedyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUIMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPABWJI WHIWBHIYATRHOTO M  KOJUIGKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTH MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJIeCO00pa3HOE OTHOIIEHHE K MNPUPOJE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
peIIeHuS,

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh  PECypCHble  MPOOJIEMbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTUYECKUX 3HAHWM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEephIBHOMY  00pa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbI (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpuS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYaloOlIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPETHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTUYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEYMI  PA3HOrO  pOJAA,  BBIIBIEHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U TPOESKTHOM €SI TEIIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTald, NpeoOpa3oBaHUI0O M NPHUMEHEHUI0 B Y4YEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa3oBaTEbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TOJIYYCHHBIE B XOJE€ PEIICHHUS 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHeTe), aHaIu3upOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalmu (cxembl, rpaduky, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaldbHBIE CpPEICTBAa OOIIEHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaMEPEHUs IPYTUX JIIOJICH, MPOSIBISITh YBAXKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYAJTbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHa KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KaXJIOI'O YYaCTHHKAa KOMAaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKE€HHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUHA II€JEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOPMYyIUpPOBaTH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJbTYPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAaHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUmn), TOMEOCTa3 (CaMOpEryJysius), YpPOBHEBasE OpraHU3alisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsipHON Ouosnorum), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIECCOB U SIBJICHHM, OPraHU3aLMs M NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, IJISl MPUHATUS MPAKTUYECKUX PEIIECHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Il  PalMOHAJIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJHATH JIa0OpAaTOpPHBIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACTBa MacCOBOW MH(OpMALIMK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHI:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3jaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TOMYIALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl PAIIMOHATILHOTO TIPUPOAOTIONTH30BAHNS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  IJ00ajdbHbIE  HSKOJOTHYECKHE  MPOOIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



Kpurepuu onneHUBaHNs 00pa30BATEIbLHBIX PE3YJILTATOB

Jlist OTCIIeKUBAHUS AUHAMUKY Pe3yJIbTaTUBHOCTU YUAIUXCS IPUMEHSIOTCS PA3INYHbIE
(OpMBI KOHTPOJIA:
- 1abopaTopHbIe PAOOTHI
- IOATOTOBKA COOOIIEHUI
- IPAaKTUYECKHE PAOOTHI
- BBIIIOJIHEHUE IIPOEKTOB
-T€CTOBBIM KOHTPOJIb.
OneHka yCTHOTO OTBeTAa y4aImuXxcst
OtmMmeTka «5» CTaBUTCS B ClIydae:
1. 3HaHusl, MOHUMAaHUS, TTyOUHBI YCBOCHUS 00y4aromMuMcs Bcero 00bEMa IporpaMMHOTO
MmarepHaa.
2. YMeHus BBIIEISTDH IVIaBHbIE MOJIOKEHUS B U3yUEHHOM Marepualie, Ha OCHOBaHUHU (PaKTOB U
IpUMEpPOB 000011aTh, JIeNIaTh BHIBO/IbI, YCTAHABIMBATD MEXIIPEIMETHbBIE U BHYTPUIIPEIMETHBIE
CBSI3H, TBOPUYECKU IPUMEHSET NIOJy4YEHHbIE 3HAHUS B HE3HAKOMOM CUTYyallUH.
3. OtcytcTBUE OMIMOOK U HETOYETOB IPU BOCIIPOU3BEACHUN U3YYEHHOI0 MaTepuaa, Ipu
YCTHBIX OTBETaX yCTPAaHEHHUE OT/AEIbHBIX HETOUHOCTEH C MOMOIIBIO JOMOJIHUTEIBHBIX BOIIPOCOB
yuuTens, COOI0AeHUE KYIbTYphl YCTHOM peun.
Otmerka «4»
1. 3HaHMe Bcero M3y4eHHOro MpOrpaMMHOI0 MaTepuania.
2. YMEHU# BBIICTATH IJIaBHBIC TIOJIOKEHNS B U3YYCHHOM MaTepuae, Ha OCHOBaHUU (aKTOB U
IpUMEPOB 000011aTh, JeNaTh BHIBO/IbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBA3H, IPUMEHSTh
MOJIy4YE€HHbIE 3HAHUS Ha MPAKTHKE.
3. He3naunrtenbHble (HErpyOble) OMMOKHN U HETOUETHI IIPU BOCIIPOU3BEAECHUU U3YYEHHOTO
MaTepuaia, COOII0JeHIEe OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM pedH.
OtmeTka «3»
1. 3HaHMe U yCBOEHUE MaTepualla Ha YPOBHE MUHUMAJIbHBIX TPEOOBAaHUMN IPOTPaMMBI,
3aTpyAHEHUE MIPH CAMOCTOATEIBHOM BOCIPOU3BEIEHUH, HEOOX0IUMOCTh HE3HAYUTEIBHOMN
MOMOIIH NPENOo/IaBaTeNs.
2. YMeHune paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS IIPU OTBETAX HA
BUJOU3MEHEHHBIE BOIIPOCHL.
3. Hanuuue rpy6oii ommOKu, HECKOJIBKUX HErpyObIX MPH BOCIPOU3BEACHUN U3YUYEHHOTO
MaTepuaia, He3HaYUTeJIbHOE HECOOII0IEHUE OCHOBHBIX MPAaBUII KYJIbTYPhl YCTHOM pedH.
OtmeTka «2»
1. 3HaHue U yCBOEHHUE MaTepHalla Ha YpOBHE HUKE€ MUHUMAaJIbHBIX TPEOOBaHUN IPOrpPaMMBI,
OTJIeNIbHBIE TPEACTaBICHUs 00 U3YYEeHHOM MaTepHale.
2. OrcyTcTBUE yMEHUI paboTaTh Ha YPOBHE BOCIPOU3BEACHNUS, 3aTPYAHECHUSI DU OTBETaX Ha
CTaH/IapTHBIE BOIIPOCHI.
3. Hanmnume HECKOIBKUX IPYOBIX OUIMOOK, OOJIBIIOTO YKcia HErpyObIX MPU BOCTIPOU3BEACHUH
U3Yy4EHHOT'0 MaTepuaia, 3HaUuTeIbHOE HECOOI0IeHHE OCHOBHBIX IIPABUII KYJIBTYphl YCTHOU
peun.

OueHka BbINOJHEHUS MPAKTHYECKUX (J1a00pPATOPHBIX) padoT.
OtmeTka «5» CTaBUTCS, €CIIH YYCHHK:
1) mpaBUIIBHO ONIPEENTII IETb OTIBITA;
2) BBIMIOJHWI pabOTy B TIOJTHOM 00beMe ¢ COOII0IEHUEM HEO0X0AUMOM MOCIEI0BaTEIbHOCTH
IPOBEJICHNUS OIBITOB M U3MEPCHHUH;



3) caMOCTOSITENTLHO U PAIlHOHATBHO BBIOpA M TIOJTOTOBHII JJIsI OTIBITA HEOOXOAMMOE
00opyoBaHue, BCE OMBITHI MPOBEJI B YCIOBUSIX U PEKUMAX, 00€CIIeUNBAIOIINX MOTy4YEeHUE
pEe3yJIbTATOB U BEIBOJIOB C HAMOOJIBIIEH TOYHOCTBIO;
4) Hay4yHO IPaMOTHO, JJOTHYHO OIMKUCAN HA0JII0IeHUs U CPOPMYIUPOBaI BHIBOABI U3 ONbITa. B
MPEJICTABJICHHOM OTYETE MPaBUIIBHO M aKKYPaTHO BBITIOJIHUI BCE 3aIMCH, TAOIHUIIBI, PUCYHKH,
rpaduku, BBIYUCICHUS U CIIENall BBIBOJIBL;
5) IposIBISIET OPraHU3alMOHHO-TPYAOBEIC YMEHUS (MIOAAeP)KUBACT YHUCTOTY pabodyero Mecra u
MOPSIOK Ha CTOJIE, 9KOHOMHO HCIOJIB3YET PACXOAHbIC MATEPUAIIBI).
7) SKCIIEPUMEHT OCYIIECTBIISIET 1O TUTAHY ¢ YY€TOM TEXHUKU O€30MMaCHOCTH U TIPABHII PAOOTHI C
MaTepuagamMu U 000pyAOBaHHUEM.
OtMmeTKa «4» CTaBUTCS, €CITU YYCHHUK BBIMOTHII TPEOOBAHHSI K OLIEHKE «5», HO:
1) onbIT MPOBOJWI B YCIIOBUSIX, HE 00ECIIEUHUBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHU;
2) niu OBLTO JOIYIICHO JIBa-TPU HEJ0UYETa;
3) wu He 6osee 0IHOM HErpyOOi OMMOKU U OJJHOTO HEAO0YeTa,
4) UM SKCIIEPUMEHT MPOBENIEH HE MOJTHOCTBIO;
5) wu B onMcaHuy HAOIOIEHUH U3 OIbITa JOMYCTHII HETOYHOCTH, BBIBOJIBI CAEIIAN HEMOHBIE.
OtmeTka «3» CTaBUTCS, €CIU YUCHHK:
1) mpaBUIILHO OIPENEII IENIb OMBITA; PA0OTY BBHINOIHSET MIPABIIILHO HE MEHEE YeM
HATIOJIOBUHY, OJTHAKO 00BhEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET IMOJIYIUTh MTPABIIIbHBIC
PE3yNIbTaThl U BBIBOJIBI [0 OCHOBHBIM, MPUHIIMITHAIBHO BaXKHBIM 3a7a4uaM paboThI;
2) mim moabop 000pyAOBaHUs, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PaOOTHI 110 HaYally OIbITA
MIPOBET C MMOMOIIBIO YUUTEINS; UM B XO/1€ TPOBECHUS OIbITa U U3MEPEHHM ObLITU TOMYIICHBI
OIIMOKY B ONMCAaHUU HaOII0eHUH, POPMYIHpPOBAaHUYU BBIBOJIOB;
3) OMBIT MPOBOJUIICS B HEPAIIMOHATBHBIX YCIOBUSX, YTO MPHUBEIIO K TIOTYYEHHUIO PE3YyIbTATOB C
0oJIbIIIeH TTOTPENTHOCTHIO; UM B OTUETE OBLIN JIOMYIICHBI B 00IIEH CI0KHOCTU HE OoJiee ABYX
OIIMOOK (B 3aMHUCAX €AMHUIL, U3MEPEHUSX, B BBIYUCICHUAX, rpaduKax, TabIuIax, cxemax, v T.1.)
HE TPUHIIUTTHAIBHOTO JIJIS TAHHON pa0oThI XapaKTepa, HO TIOBIHUSABIINX HA Pe3yiIbTaT
BBITIOJTHEHUS;
4) nomyckaet rpyoyro ommoKy B X0/Ie IKCIepuMeHTa (B 00bICHEHHH, B 0)OpMIICHIH paOOThI, B
COOJIOICHUH MTPaBUJI TEXHUKH 0€30MacHOCTH MpH paboTe ¢ MaTepuaiamMu U 000pya0BaHUEM ),
KOTOpasi UCTIPABIISETCS 110 TPSOOBAHUIO YUUTEIIS.
OtmeTKa «2)» CTaBUTCS, €CITU YYCHHK:
1) He ompee I CaMOCTOSTEIILHO IIEJTh OIBITA; BBITIOJHWI paObOTy HE TOTHOCTHIO, HE
MOJATOTOBWII HY>)KHOE 000py/I0BaHNe U 00bEM BBIMOJHEHHOH YacTH paObOThI HE MO3BOJISIET
c/eNaTh MPAaBUILHBIX BBIBOJIOB;
2) WK OIBITHI, U3MEPEHHUS, BBIYUCICHUS, HAOTIOACHUS TPOU3BOIMINCH HEMTPABUIBHO;
3) wir B X0Jie padOThI U B OTYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMCUCHHBIC
B TpeOoBaHMX K oreHKe "3";
4) nomyckaet aBe (u 6onee) rpyObie OMTMOKH B X0/1€ SKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmiieHnn paboThl, B COOIOICHUY TPABUI TEXHUKU O€30MacCHOCTH MpH paboTe ¢
BEIECTBAMH U 000PYI0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTH JIAXKeE 110 TPEOOBAHUIO YUUTEIS.

OneHka caMoCTOATEIbHBIX MHCbMEHHBIX U KOHTPOJIBHBIX PadoT.

OTmeTka «5» CTaBUTCS, €CIIH YYEHHK:
1) BeImONTHIIT paboTy 0€3 OMMOOK ¥ HET0UYETOB;
2.) nomycTuia He OoJiee OJJTHOTO HEeJoUeTa.

OtmeTka «4» CTaBUTCS, €CIM YYCHHK BBIOJIHUI padOTy MOJTHOCTHIO, HO AOMYCTUIT B HEM:
1) He Oosiee 0THOM HETPYOOU OMIMOKM M OJJHOTO HEJ0YETa;
2) unu He 0oJiee ABYX HEJ0UETOB.

Otmetka «3» CTaBUTCS, €CIIM YUECHHK MPABUIILHO BBIMOJIHII HE MeHee 2/3 paboThbl UK
JOTTYCTHII:



1) He 6osee ABYX IpyObIX OMIMOOK;
2) unu He OoJiee 0JTHOM TpyOOi U OTHOW HErpyOOi OITMOKH U OJTHOT'O HEJI0UEeTa;
3) unu He Ooee ABYX-TpeX HEerpyObIX OINOOK;
4) uin OAHOU HEerpyOOH OITMOKHY U TPEX HE0UETOB;
5) Uiy IpH OTCYTCTBUU OMIMOOK, HO MIPU HATMYUU YETHIPEX-TISITH HEI0UETOB.
OTtmeTKa «2) CTaBUTCS, €CITU YUCHHK:
1) momycTHi YUCIIO OMMOOK U HETOUETOB IIPEBOCXOIAIIECE HOPMY, ITPU KOTOPOH MOXKET OBbITH
BBICTaBJIeHA oricHKa "3";
2) WK ecy IPaBHIIBHO BBIMTOJIHUII MEHEE TIOJIOBUHBI PAOOTHI.

Ha ouneHKy nMCbMEeHHBIX padoT He BJAUSIIOT TPAMMATHUECKUE U MyHKTYallMOHHbBIE OIINOKH.

Ha oueHKy nucbMeHHBIX padoT He BIUSIOT opdorpaduieckre ONMOKH, TOIBKO B TOM
cilyyae, eclld OHU He KacaroTcsl ClieUalbHON PeAMETHON TEPMUHOJIOTHH.

Eciu nonymena ommdka B npeIMeTHOH TEPMUHOJIOTHH, OHA CYMTAETCH Herpy0oii
OLIUOKOIA.

IIpu noacyére ommoOOK 1B HETpyOble OMMOKHM MPHHUMAIOTCS 32 OJIHY IpyOyI0; O/1Ha Herpyoas
omrOKa He MO3BOJISET CHU3HUTH OIeHKY Ha 6asut. [Ipu aToM omyckaroTes UCIpaBieHUs OMNO0K
YUUTEIIEM.

Kpurepun onieHKH TeCTOBBIX 3a1aHUI 110 0MOJIOTHH

[Tpu BBICTaBIEHUH OIIEHKH 32 TECTOBYIO PabOTy pe3yJbTaT CUATACTCS
HEYOBJIETBOPUTENIbHBIM, €CIIH YU€HUK NOoay4una MeHee 50% 6aioB oT MaKCUMaJIbHOTO YUCIa,
Y OTJIMYHBIM, €CJM nostydeHo 6onee 90% oT MakcuMalbHOTO KosmdecTBa 6annos. Ecnu
KOJINYECTBO 0aJlI0B cOOTBETCTBYET 70%, TO CTABUTCS OLIEHKA XOPOILIO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P IpakTuyeckue (1udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI
pecypcsl
bu6mmoreka [IOK
1 broorit kak Hayka 4 1 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 22 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢c292
PasMHOXEeHUE U MTHAMBUAYAIBbHOE Pa3BUTHE bubnnorexka [JOK
5 9 2
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 19 3 bubmuorexa [JOK
OpraHU3MOB https://m.edso0o.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 P 4
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoanyecTBo 4acoB

No /i Tema ypoka MpaxTueckie DJIeKTPOHHBbIE HU(PPOBLIE
Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTshI

buosnorus B cucreme Hayk 1 Bu6mmorexa [JOK

2 OOBEKT U3ydeHUs: OMOJIOTHH https://m.edso0.ru/863e6122

3 MeToapl Hay4HOTO ITO3HAHUS B OHOIOTUH https://m.edsoo.ru/863e632a
MeTozpb! TO3HAHUS )KUBOU IPUPOBI.

4 [TpakTuueckast paborta Ne 1 1 1 bubnnorexa [JOK
«/cronp30BaHuE pa3IMYHBIX METOJIOB https://m.edso0.ru/863e6122
IPY U3YYSCHUH OMOIOTUYECKUX 0OBEKTOBY

5 Buonorudeckue cuctemsl, MPOLECCHl U UX 1 Bu6mmoteka [JOK
U3y4yeHue https://m.eds00.ru/863e6564

6 XHUMHYECKUH COCTaB KIETKH. Bona u 1
MUHEpaJIbHBIE COJIH Bu6mmoreka [JOK

7 Junuapel, UX CTpoeHue U PYHKIIUU 1 https://m.edsoo.ru/863e674e

8 VYrieBoabl, X CTpoeHUE U QYHKIUU 1

9 benku. CoctaB u crpoeHue 0eKoB 1

10 benku, pynkuun 6emxoB 1 bubmmoreka HOK

1 DepMEHTH — GUOTOTHYECKHE . https://m.eds00.ru/863e6b72
KaTaJIN3aTOPHI.
JlaGopatopHnas pabota Ne 1 «M3yuenue

12 KaTaHI:/ITI/I‘feCKOE AKTUBHOCTH q)ey;MeHTOB 1 1 bubmmorexa LIOK
(Ha mpuMepe aMuiIa3bl WK KaTajla3bl)» hittps://m.e0s00. /85326072

13 Hyxnennoseie kucinotel. JJTHK Bu6muoreka ITOK

14 Hykneunossie kucinotel. PHK https://m.edso00.ru/863e6870
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15 AT® u 1pyrue HyKJI€OTUAbI Bu6muotexa [JOK
16 BHTAMHMHEL https://m.eds00.ru/863e6d5¢c
17 Bupycel — HekieTouHast popMa KU3HU ﬁ;f;;;ﬁ::éi?ﬁg 6367540
18 HcTtopust 1 MeToAbl NU3yueHUs KIETKH.
Knerounas Teopus Bu6uorexa LIOK
19 Knetka kak menocTHast xuBas CUCTEMA https://m.eds00.ru/863e6e88
20 CrpoeHue 3yKapuOTUYECKON KIIETKH. bubnuorexa [{OK
Knerouynas membpana. I{utomnnasma https://m.eds00.ru/863e6ff0
21 Snpo. Pubocombl. DHomia3MaTu4ecKas hitps://m.edso0.ru/863¢716¢
CeTh
22 Baxyonu. Kommiekc I'onbmku. JInzocombl
93 MuTtoxonapuu. [Inactuner. Opranou sl
nBuxkeHus. Kiierounble BKIIIOUEHUS
24 CrtpoeHnue KIEeTOK MPOKapHOT
25 O60611eHne o Teme «CTpoeHue KIETKN
JlaGopaTtopHnas pa6ota Ne 2 «3yuenue
CTPOEHHS KJIETOK PAaCTeHUH, JKUBOTHBIX,
26 rpubOB U OakTepuit MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHICAHUE»
97 0O0001eHne M0 TeMe « XUMUYECKUN
COCTaB U CTPOCHHE KIICTKH
28 OOMeH BelIeCTB UIH METa00IH3M Bu6mmorexa [LIOK
29 DHepreTuyeckuii 0OMeH https://m.eds00.ru/863e766¢
30 buocunres 6enka. Peaknys MaTtpuaHOTO bubnmnorexa [JOK

CHHTE3a

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
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31

Tpancnsus — OnocuHTe3 Oenka

Perynsimus TpaHCKPUIIIMK U TPAHCIISILIUN

bubnunoreka LIOK

32 https://m.edso00.ru/863e796e
B KJICTKE ¥ OPTaHU3ME
bu6nmorexa [IOK
33 Potocinres. Xemocuirres https://m.eds00.ru/863e7c98
bu6nmorexa [IOK
34 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81h6
https://m.edsoo.ru/863e831e
35 Ku3HeHHBIN MK KISTKU. [{enenue
KJIETKU. MUTO3.
bubmuoreka [{OK
Jlaboparopuas pabota Ne 3 «Habmronenwue https://m.eds0o.ru/863e7dc4
36 MHTO32 B KJIIETKaX KOHYHMKA KOpPEIIKa JTyKa
Ha TOTOBBIX MUKPOTIpEIapaTax»
. bubmuoreka [IOK
37 Meiios https://m.edsoo.ru/863e7f4a
38 OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJICTOK.
39 Onno10TBOpPEHHE. bubnnorexa [JOK
JlaGoparopuas pa6ota Ne 4 «M3yuenue https://m.edsoo.ru/863e81b6
40 CTPOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
41 NunuBuayansHOE pa3BUTHE OPraHU3MOB brbmmorexa LTOK
https://m.edso0.ru/863e8436
42 0O000menue 1Mo reme «Pa3MHOXKEHME U
WHMBUIYAIEHOEC PA3BUTHE OPTaHHU3MOBY
43 I'eneTnka — Hayka O HacJIE€CTBEHHOCTH U bubmuoreka [IOK
W3MEHYMBOCTHU https://m.edso0.ru/863e86f2
44 3aKOHOMEPHOCTHU HACJIEAOBAHUS bubnmnoreka [JOK
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pU3HAKOB. MOHOTHOpUAHOE
CKpEeIMBaHHE

Pemienue 3a1a4 Ha MOHOTHOPHIHOE

https://m.edso00.ru/863e8878

45
CKpELIMBaHUE
46 JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBHUCHUMOT'O HACJICOBAHUS IPU3HAKOB
47 Pemenue 3axau Ha TUTHOpPUIHOE bubmmoreka [JOK
ckpemuanue (1) https://m.eds00.ru/863e89a4
48 Pemenue 3agau Ha AuruOpugHOE
ckpemyrBanue (2)
49 CleruieHHOe HAcJIeI0BaHKE MPU3HAKOB.
JlabopaTtopHnas padota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO U bubnnorexa [JOK
50 JUTHOPUIHOTO CKPEIIUBAHUS Y https://m.edso00.ru/863e8c60
Jp030(¢UIIBI HA TOTOBBIX
MUKpOTpenaparax»»
51 T'enernka nona. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C MOJIOM Bu6mmotexa [IOK
59 Pelienne reHeTHYECKHX 3a1a4 Ha https://m.eds00.ru/863e8c60
HacJe0BaHUE MPU3HAKOB
53 W3menunBocth. HenacnenctsenHas
M3MEHYUBOCTD.
JlaGopaTtopnast pabota Ne 6. 3yuenue bubmmoreka [JOK
54 MOU(DHUKAIIMOHHON H3MEHYHMBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psiia U
BAapUALMOHHON KPUBO»
55 HacnencrBenHas MU3MEHUHBOCTbD. bu6nunorexa LIOK

JlaGopaTtopHnast pabota

https://m.edso0.ru/863e8efe
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JlaboparopHas pabota Ne 7. «Ananu3

56 MyTaIui y 1po30( bl Ha TOTOBBIX 1
MUKpOIpenaparax»
I'eneruka yenoseka. HacnencrseHHble
57 SoTesH 1 bu6nunoreka LIOK
https://m.edsoo.ru/863e8d78
58 Pemenue regernueckux 3amad 1
59 I'enernka yenoseka. HacnenoBanue rpynm 1
KpPOBHU https://m.amclinic.ru/about/kak-
60 Perrenune reHeTHUECKHX 3a1a4d HA 1 nasleduetsya-gruppa-krovi
HACJICJIOBAHKE TPYIII KPOBU
61 O606mmenue o Teme «HacnencTBeHHOCTD U 1
U3MEHYUBOCTH OPTraHU3MOBY
bubmmorexa [JOK
62 (Cenexups kak Hayka u pouece . https://m.edsol_.lru/863e9214
63 MeTo1bl U JOCTUKEHUS CETEKIIUN 1 bubmmorexa [JOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214
64 buoTrexHonorus kak oTpacib 1 bubnnorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
65-68 O6o06maro1iee TOBTOPEHHE 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYAEHUKA

buonorus 11 knacc. YueObuuk. ba3oBbiil ypoOBEHb.

ITon pemakuueit npod. M.H. Tlonomapéroii.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

buonorus. Metoandeckoe nocodbue, 11 knacc. ba3oBblif ypoBEHb.

N.H. I[Tonomapéna, O.A. Kopuunosa, JI.B. CumoHoOBa.

(OnexTpoHHas Bepcus).

buonorus 11 knacc. ba3zoBelil ypoBens. Pabouast TeTpanb 1is ydanmxcs
obmeoOpazoBarenbHbiX opranu3anuil. M1.H. [Tonomapéra, T.A. Kosnona, O.A.

KopHuuiosa.



U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«Enunas xomnekuus [{uppossix O6pazoBatensubix Pecypcosy (http://school-
collection.edu.ru/).

http://videouroki.net/view_catfile.php?cat=35 (Buaeoypoku Ha 100bIE TEMBI)
www.YouTube.com. Ypoku o 6uosoruu 5 Kiiacc.

www.bio.1september.ru S uny Ha ypok Onosoruw.

www.bio.nature.ru XXypuan «buonorus»

www.edios.ru OmmuMmnuans! «HmIoc»

http://festival.1september.ru. ®ecTuBanb OTKPHITHIN YPOK

http://nsportal.ru/shkola/biologiya/library/ Connanbhas ceTb pabOTHUKOB 0Opa30BaHHSI.



JIMCT BHeceHMs H3MEeHEeHU ¥ U J0I0JTHEeHUH

KonnuectBo ypokoB

3aMeHEHHBIE TEMBI

OcobenHoctu
YILIOTHEHUS
TEM

[Ipukas

[ara
MIPOBEICHUS
ypoKa,
MOJMHKCH
YUUTEIS

[ara
BCTYIUICHUS
N3MEHECHUH

B CHITY
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