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MHNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl O OMOJIOTHH TEOPETUYECKYIO OCHOBY ISl OTIPENIEICHUs TIOJIX0/10B
K (OpPMHPOBAHUIO COAEpKaHUS yueOHoro npeamera «buonorus» cocTaBUIM: KOHLENTYaJlbHbIE
nonoxerus ®I'OC COO o B3auM0OOOYCIOBICHHOCTH LEJIEH, CONEPKaHMs, PE3yJIbTaTOB OOyUYCHHS U
TpeOOBaHUN K YPOBHIO IOATOTOBKM BBITYCKHUKOB, IOJIOKEHHMsI 00 OOIMMX WLENAX M MPUHIMIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero oomiero obpasoBanus B Poccuiickoit
denepanuu, a TakkKe IMOJIOKEHUS O creruduke OMOI0ruy, €€ 3Ha4eHUH B TIO3HaHUM JKUBOM NPUPOJBI U
o0ecrieYeHnn CyYIIECTBOBaHMS dYeJoBedeckoro obmectBa. COrjacHO Ha3BaHHBIM — IOJIOKEHHSM,
OIpeJIeJIeHbl OCHOBHBIE (DYHKIIMH ITPOrpaMMBbl 110 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Ha€T TMPENCTaBICHHE O IENsAX, 00 oOmeil crparerun oOydeHUs,
BOCIIUTaHMUsS U pa3BUTHs OOyyarolMXcsl CpelcTBaMu ydyeOHoro mpeamera «buosiorus», onpenenser
00s13aTeNIbHOE TPEMETHOE COJIepKAHUE, €r0 CTPYKTYpPY, paclpelesieHue IO pasfeiaM MU TeMaM,
PEKOMEHAYEMYIO MOCJIE0BATEIbHOCTh U3YyYEHHs y4eOHOro marepuaiga ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBsI3EH, JIOTHKH 00pazoBaTeIHLHOTO mporecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIHXCS.

B nporpamMmMe mo GMOJOrMM TaKKe YYHUTBHIBAIOTCSA TPeOOBaHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM U IIPEIMETHBIM pe3yibTaTaM o0ydeHHsl B (POPMHUPOBAHUM OCHOBHBIX BH/IOB y4€OHO-
MO3HABATEIBHON  JIEATENbHOCTH/YUeOHBIX JIeHCTBUN OOy4aromuXcsi IO OCBOCHHUIO COJCpKAHUS
Ouooruueckoro oopa3zoBaHusl.

B mnporpamme mo Owmomormm (10-11 kmaccel, 0a30BbIii YpPOBEHb) pEAIM30BAH HPUHIHII
IIPEEMCTBEHHOCTH B U3y4EHUH OMOJIOTrUH, O1aroapsi 4eMy B Hell IpocMaTpuBaeTCs HalpaBIEHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (DOPMUPOBAHHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX
OPUEHTAIMH JIMYHOCTH, KOJIOTMYECKOTO MBILIUIEHHS, MPEACTaBIEHUI O 37J0pOBOM 00pa3e >KU3HU U
Oepe’)KHBIM OTHOIICHHEM K OKpyXaromeld mnpupoaHoir cpene. I[lostomy Hapsmy ¢ H3ydyeHHEM
00111€0M0IOrMYECKUX TEOPHii, a TaK)Ke 3HaHUI O CTPOEHUH >KUBBIX CUCTEM PA3HOI'O paHIa U CYIIHOCTU
OCHOBHBIX TIPOTEKAIONIMX B HUX TPOIECCOB B MporpaMMmMe MO OWOJIOTUH YIEICHO BHUMAaHHE
MCIOJIb30BAHUIO MTOJYYEHHBIX 3HaHUI B IOBCEAHEBHOM JKU3HU AJIS PELICHUs IPUKIIAAHBIX 33/]a4, B TOM
gyucae:  Npo(UIAKTHKH  HACJIEJACTBEHHBIX  3a00JIEBaHUII  YENOBEKa,  MEIMKO-TeHETHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMSI SKOJIOIMYECKH LIEIecO00pa3HOro IOBEIEHUS B OKpY’Karouien
MIPUPOJHOM cpelie, aHAIN3a BIUSHUS X03HCTBEHHOH NesITeTbHOCTH YeJI0BEKa Ha COCTOSIHUE MTPUPOTHBIX
U UCKYCCTBEHHBIX 3KOCHCTEM. Y CUJICHHE BHUMAaHMS K IPUKJIAAHOM HAIIPaBIEHHOCTH Y4eOHOr 0 IpeiMeTa
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBIO OOECIICYeHHs YCIOBUH [UIS pELICHUS OIHOH U3
aKTyaJbHBIX 33124 IIKOJFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTopas mpeanosiaraeT GoOpMUPOBaHUE Y
o0yJaromuxcss CIIOCOOHOCTH — aAanTUPOBAaThCS K HM3MEHEHUSM JMHAMHYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUDA.

buonorust Ha ypoBHe cpenHero oOmero oOpa3oBaHUS 3aHMMaeT BakHoe Mecto. OHa
obecrieunBaeT GOPMHUPOBAHUE Y 0OYUAOLINXCS MPEICTABICHUI 0 HAyYHOH KapTHHE MUPA, paclIupsieT u
00001IaeT 3HaHWS O JKUBOW TNPHPOJE, €€ OTIIMYUTENBHBIX MPHU3HAKAX — YPOBHEBOW OpraHHW3alMHd U
HBOJIIOLUM, CO3MaET YCJIOBUS JJs: TO3HAHUSA 3aKOHOB JKMBOW HPUPOJBI, (OPMHPOBAHUSA
(GYHKIIMOHATHFHON TPAaMOTHOCTH, HABBIKOB 3/J0POBOTO M 0€30MacHOTO 00pasa KU3HHU, IKOJIOTHYECKOTO
MBILIEHHS], IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHWe OMOJOTHS MMEET TAKXKe JUIsl PEIICHHs] BOCHHUTATENBHBIX M Pa3BUBAIOIIMX
3ajjau  cpeAHero oOmiero oOpa3oBaHus, conManu3anuu oOywaromuxcs. M3yuenue Ouosnoruu
obecrieunBaeT  ycinoBHs s (QOPMHUPOBAHMSA  HMHTEIUICKTYAIBHBIX, KOMMYHHKAIIHOHHBIX W
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJBTYpbI, CHOCOOCTBYET MHTErpaluu OHOJOTHYECKUX
3HaHWH C IPECTAaBICHUSAMH U3 IPYTUX y4EOHBIX MTPEIMETOB, B YACTHOCTH, (DU3HUKH, XUMHH U Teorpaduu.
Ha3BanHble MOJIOKEHHs O MpeJHA3HAYeHUH y4yeOHOro mpeamera «bHOJIOrHs» COCTaBUIIM OCHOBY IS
OTIpEJNIeNIEHUsT TONXO0J0B K OTOOpY W CTPYKTYPHPOBAaHHUIO €r0 COJAEpIKaHUs, NPEACTAaBICHHOTO B
porpamMme o 6HoJIoTuu.

Ot6op comepkanus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMK KyJIBTypOCOOOPA3HOTO MOAX0/1A, B COOTBETCTBUH C KOTOPHIM 00Y4Yaroliecs TO0HKHBI OCBOUTH
3HaHUS ¥ yMEHUS, 3HAaUYUMbIe s (HOPMHUPOBAHUS OOIIEH KYJIbTYpHI, OINPENENSIONINe aleKBaTHOE
MOBEJICHUE YEJIOBEKa B OKPY)KAIOLIEH MPUPOIHOI cpeze, BOCTpEOOBAaHHBIE B MMOBCETHEBHOM KHU3HHU U
MPaKTUYECKOH nesTenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHWN 3aHUMAIOT AJIEMEHTHI CO/IepIKaHus,



KOTOPBIC CITY)KaT OCHOBOM MJisi (POPMHUPOBAHUS MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYIHOM
KapTUHE MHpa U [EHHOCTHBIX OPHEHTALUAX JIMYHOCTH, CHOCOOCTBYIOIIUX TyMaHHU3AI[UU
OMOJIOTHYECKOTO 00pa30BaHUs.

CTpyKTypHpOBaHHUE COJEPKAaHUS yIeOHOT0 MaTepHralia B IporpamMme o OMOJIOTUU OCYIIIECTBICHO
¢ y4€TOM IPUOPUTETHOTO 3HAUYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTSX >KMBOW IMPUPOJIBI, O €€
YPOBHEBOM OpraHu3allud U SBOJIOUMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOTO Mpeamera
«buosorus» BelIeNCHbI CIEAYIOIINE COJepKaTeNbHbIe TMHUN: «broaorus kak Hayka. MeTo/1pl Hay4HOTO
no3Hanus», «Kierka kak Ouonormdeckas cucreMayn, «OpraHm3M Kak OHOJIOTHYECKas CHCTEMa,
«Cucrema 1 MHOrooOpas3ue OpraHH4ecKOro Mupa», «IBOJIOLUS KUBOW MPHUPOABD, «IKOCUCTEMBI U
MPUCYILE UM 3aKOHOMEPHOCTU.

Llenp wu3ywyenust ydeOHoro mpeamera «buosjorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00y4aIOIUMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKITMOHATFHOM OPTaHU3allUY JKUBBIX CHCTEM Pa3HOTO PaHTra
U NPUOOpETEeHNE YMEHHM HCIIOIb30BaTh ATH 3HAHUS U1 TPAMOTHBIX JEHCTBUI B OTHOLICHHH OOBHEKTOB
KUBOW MPUPOBI M PEIICHUS PA3IHYHBIX )XU3HEHHBIX MMPOOIIEM.

Hoctuxenne uenu wusydeHuss ydyeOHoro mnpeamera «buonorusi» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHUuEM CIeYIOIUX 3a1au:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOPHUSAX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THUIIOTE3aX, MPaBHIIaX, CIYKalUX OCHOBOH sl (popMHpOBaHUS MPEACTABICHUN O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAy4YHOrO MO3HAHMS, CTPOCHHH, MHOr00Opazuu M
O0COOCHHOCTSIX KUBBIX CHCTEM Pa3HOT'O YPOBHS OPTaHU3AINH, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAaHMIX B OMOJIOTHH;

dbopMupoBaHre Yy OOydYalOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaian3a JaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTUM HAYYHBIX B3IJISIIOB, UACH U
MOAXO0B K U3YUCHHIO KUBBIX CUCTEM PAa3HOT0 YPOBHS OpraHU3aIINH;

CTaHOBJIIEHHE Yy oOywaroumxcs oOmeil KyiabTyphl, (YHKIIMOHAJIHLHOW TI'PAMOTHOCTH, Pa3BUTHUE
YMEHUU OOBSICHSATH M OLICHUBATH SBJICHUS OKPYXKAIOIIETO MUPA )KHUBOM MPUPOIBI HA OCHOBAHWUU 3HAHUHN
Y OTIBITA, MOJIYYEHHBIX NPU U3YYEHUU OMOJIOTHH;

dbopmupoBaHre y 00yJaromuXcsi YMEHUN WILTIOCTPUPOBATh 3HAYCHUE OMOJIOTMYECKUX 3HAHUH B
MPAKTUYECKOW JESATENIbHOCTH YEJNOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEKAEHHOCTM B BO3MOXXHOCTH T[IO3HAHUS YEJIOBEKOM IKHUBOW MPHUPODI,
HEOOXOIUMOCTH OEpEeXHOTO OTHOIIEHUS K HeH, COOIOJIEHUs] PTUUYECKHUX HOPM TIPU TPOBEICHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM JUJIA TIOBBIIIEHUS YPOBHS OSKOJOTUYECKOU
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MpUMEHEHUE TPHOOPETEHHBIX 3HAHMM W YMEHUW B TIOBCEJAHEBHOM >KU3HU JJIsi OIICHKHU
MOCIIEACTBHI CBOEH JEATEIHHOCTH MO OTHOIICHUIO K OKPYXKalolIe cpene, COOCTBEHHOMY 3/0POBBIO,
000CHOBaHUE U COOIIOIEHNE Mep MPO(PUITAKTUKU 3a00JIEBaHUH.

B cucreme cpennero obmiero oOpazoBanusi «buonorusi», uydaemas Ha 0a30BOM YpPOBHE,
SBJSIETCSL  O0s3aTENIbHBIM ~ yUY€OHBIM MPEIMETOM, BXOJSAIIAM B COCTaB MPEIMETHOM 00JIacTh
«EcTecTBEHHO-HAY4YHBIE PEIMETHI.

Jnst uzydenus: 6uosioru Ha 0a30BOM YpOBHE CpeHEro oO0Iero oopa3oBaHUsi OTBOAUTCS 68
gacoB: B 10 kmacce — 34 daca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B HeZlenio).
COIEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHMOJOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMH
€CTECTBEHHBIMH HayKaMH, puiocodueil, 3STUKoM, 53cTeTukoi u npaBom. Posis 6uonoruu B popmMupoBaHuu
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CHcTeMa OMOJOTHYECKIX HAYK.

Metoapl TO3HAHUS KUBOW MPUPOABI (HAOIIOJEHUE, SKCIEPUMEHT, OINMUCaHWEe, W3MEpPEHHUe,
KIaccuUKalus, MOJISTHPOBaHHE, CTATUCTUUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumnu:

Hoptpetsl: Y. {apeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBIY.




JlaGopaTopHble H IPaKTHYeCKUE PA0OTHI:
[Ipaktnyeckas pabora Ne 1. «lcmonb3oBaHue  pa3lIMYHBIX  METOJNOB MpPHU  H3yYCHHH
OMOJIOTrMYECKUX O0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust ononoruu. OTanuue KUBBIX CUCTEM OT
HEOPraHU4eCcKO MPUPOIbI.

CpoiicTBa OmocucTeM M MX pa3HooOpasue. YPOBHU OpraHu3ali OMOCHCTEM: MOJIEKYISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBII
(OmoreoneHOTHYECKUIT ), OMOCEPHBI.
JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «OCHOBHBIC TPU3HAKHU KU3HIY, «YPOBHH OpraHU3AIlUU JKUBON TIPUPOJIBD.
O6opynoBanue: mojaenb Mosekyibl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB ¥ CTPOECHHUE KJIETKH.

XUMHYECKUN COCTAB KJIETKU. XUMUYECKHUE DIEMEHTBI: MAKPOJIEMEHTHI, MUKPO3JIEMEHTHIL. Boaa
Y MUHEPAJIbHBIC BELIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepikanne ocMoTHUecKoro OanaHca.

benku. CoctaB u cTpoeHue 0eIKoB. AMUHOKHCIOTBI — MOHOMephl OesikoB. HezameHumsble u
3aMEHHUMbIE AMHUHOKHCIOTBL. AMUHOKHUCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEJIKOBOH MOJIEKYJIbI
(mepBUYHAas, BTOpPHYHAs, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE CBOMCTBa OEJIKOB.
Bbuonornveckne pyHKINU OEITKOB.

®epmeHThl — Ouosiornyeckue Karanuszatopel. CrTpoeHue ¢QepMmeHTa: akTHBHBIH ILEHTD,
cyoctparnas crenuduaHocts. Kopepmentsl. Butamunbl. OTnuuans pepMEHTOB OT HEOPraHHYECKHX
KaTaJau3aTopoB.

VYrneBonapl: MOHOcaxapuabl (IJIIOKO3a, pubo3a U Ae30Kcupubo3a), aucaxapujibl (caxaposa,
JIAKTO3a) U MoJIMcaxapubl (Kpaxmal, IIMKOreH, LeJtono3a). buonornyeckue GyHKIUU YIIeBOIOB.

Jlumuael: Tpurmuuepuapl, dochomunuabl, crepouasl. I'uapodunsHO-THAPOPOOHBIE CBONCTBA.
buonornueckue QyHkuuu aunuaoB. CpaBHEHHE YIJIEBOJIOB, OEJIKOB W JIMIMIOB KAaK HCTOYHHUKOB
JHEPTHUH.

Hyxneunosbsie kucnorsl: [JHK u PHK. Hykneotuasl — MOHOMEpHI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kierke. Kierounast Teopusi — npumep B3aUMOAEUCTBUS uael U (HakToB B
Hay4YHOM ITO3HAHUU. MeTo/1bl U3yueHUs KIETKH.

Knerka kak wnenoctHas xuBasg cucremMa. OOIIMe NPHU3HAKU KIETOK: 3aMKHYTas Hapy>KHas
MeMOpaHa, mosiekynsl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oernka.

Tumbl  KJIETOK:  dyKapHOTHYecKas W mpokapuotuyeckas. (OcoOEHHOCTH  CTPOEHUS
npokapuoTuyeckoil kierku. Kierounas crenka Oakrepuil. CTpoeHHE SyKapHMOTHYECKOW KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIBHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAJIUKC, UX (QYHKIHU.
[Tna3marudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. Lutonnasma u e€ opranouipl. OiHOMEMOpaHHbBIE
opraouasl kietku: OIIC, anmapar ['onbaxku, nuzocomsl. [loayaBTOHOMHBIE OPraHOMJIbI KIJIETKH:
MUTOXOHAPHH, MIacTuAbl. [Iponcxoxienrne MUTOXOHIpUI U tutacTuA. Buasl miactua. HememOpanHbie
OpraHoufbl KJIETKU: pUOOCOMBI, KJIETOYHBIH ILEHTP, LEHTPHUOIH, PECHUYKH, KIyTHKU. DYyHKIUU
OpPraHoOuJOB KJIETKU. BKitoueHus.

SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue siapa: siiepHas 000J0uyKa, KapuoIluia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. Bap.

/Inarpammsbl: «Pacrpenenenne XMuMAYECKUX 3JIEMEHTOB B HEXXUBOU Npupose», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.



Tabaunel u cxembl: «[leproauueckas Tabira XUMHYECKUX JIEMEHTOB», «CTpOEeHUE MOJIEKYIIbI
BoAbI», «buocunTtes Oenkay, «CtpoeHue Molekynbl Oenka», «CtpoeHue ¢epmentay, «HykienHOBBIE
kuciotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe >yKapuOTUYECKOW KIEeTKW», «CTpoeHne
KUBOTHON KJeTKu», «CTpPOCHHE PACTUTENIbHOU KIeTKn», «CTpoeHuEe MPOKAPUOTUUYECKON KIIETKUY,
«CTtpoeHue apa KIETKI», «YTIeBOAb, «Jlunuaby».

OOopyznoBaHue: CBETOBOM  MHUKPOCKOI, 000pyJIOBaHHWE [UIsi TMPOBEICHUS  HAOIIOJICHUM,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlabopaTopHble 1 IpakTHYecKue padoThl:

JlaGopaTopnas pabora Ne 1. «M3ydeHne KaTaIMTUUECKOW aKTHBHOCTH (PEpMEHTOB (Ha mpuUMepe
amMuIa3bl WIK KaTajaasbl)».

JlaGopaTtopHnas padota Ne 2. «/3yueHue CTpOCHHs KJIETOK PACTCHHM, )KUBOTHBIX U OaKTepUi MO/
MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux OTHCaHUE.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WJIM METa0o0Jn3M. ACCUMWIAIUSA (TUIACTUYECKHH OOMEH) WM JAMCCUMUIISIUS
(aHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca MeTadonu3ma. Poiab 3aKOHOB coXpaHeHUs
BEIIECTB ¥ SHEPIMM B IOHUMaHUU METa0oI13Ma.

Tumbl oOMeHa BeniecTB: aBTOTPOHBIN U reTepoTpodHbIi. Poib hepMeHTOB B 0OMEHE BEIIECTB U
IIPEBpAILEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeToBas M TeMHOBAas (a3bl poTocuHTesa. Peakmu GporocunTesa. I (HeKTHBHOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a AJIS )KU3HU Ha 3emiie. BiusHue yciaoBuii cpeapl Ha pOTOCUHTE3 U
CTIIOCOOBI TIOBBIIIEHHSI €70 MPOJXYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCUHTE3Upyole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMle.

OHeprerudyeckuil oOMeH B KieTKe. PaciuernsieHue BelecTB, BbIICICHHE M aKKyMYJIMpPOBaHUE
SHEpPIUu B KIETKE. DTalmbl SHepreTnyeckoro ooMena. I'nukonus. bpoxenue u ero Buabl. Kucnoponnoe
OKHCIICHHe, WIH KieTouyHoe pixaHue. OxwuciaurenbHoe (ocopunmpoanue. IddekTuBHOCTH
HHEPreTUYecKOro oOMeHa.

Peaknmu matpuunoro cunresa. ['enerndeckas nnpopmanus n JJHK. Peanuzanms renetnaeckoit
uHpopmanuu B kieTke. ['eHeTnueckuil Koa u ero cBorcTBa. TpaHckpunuus — MaTpuuHblid cunte3 PHK.
Tpancmsiuus — 6uocunTe3 Oenka. Dtanbl TpaHcasuuu. KogupoBanue amuHokucioT. Posb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitus BupycoB (/1. W. ViBaHOBCKUIA).
OcoOeHHOCTH CTPOEHHUS U KU3HEHHOT0 1IMKJIa BUPYcoB. bakTepuodaru. bonesnu pacteHnit, >kuBOTHBIX
U 4YellIoBeKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynoaedumura uenoseka (BIY) — Bo36ynurens CITHa.
OOparHast TpaHCKpHUIIMS, peBepTaza M uHTerpasza. IIpodmiakTuka pacnpocTpaHEHUs BUPYCHBIX
3a00JIeBaHUH.

JleMoHCTpanum:

[optpetsr: H. K. Konbros, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanusy», «Metabonusmy», «MUTOXOHIPUA», «DHEPreTUUECKUN
oOmeny, «Xioporacty», «®orocuntesy, «Ctpoenne [JHK», «Ctpoenue u pyHKIIMOHUPOBAHHUE TE€HAY,
«Cunre3 Oenka», «I'eHeTnueckut Koy, «Bupyce», «bakrepuodarn», «CTpoeHHe U KU3HEHHBIA UK
Bupyca CIIN/1a, Gakrepuodarar, «Pemnukauus JJHK».

Ob6opynoBanue: mojenu-anmiaukanuu «Y nsoenne JAHK u Tpanckpumniusy, «buocunres oenkay,
«CtpoeHue KIIETKWY, MOJIEb CTPYKTYpPBI JIHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii UK, WK KU3HEHHBIH UK KIeTku. MHTepdasza u muto3s. [lpoueccs, mpoTekaromue
B uHTepdaze. Pernnkanus — peakius marpuydoro cuate3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Habop — kapuoTuI. JMIJIOUAHBIHN U rarIouIHbIN XpOMOCOMHBIE HAOOpbI. Xpomatuisl. Llutonornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAJIbHOTO PA3BUTHS OPraHU3MOB.

Jenenne xierkn — muto3. Cragun muto3a. IIporecchl, mpoucxonsimme Ha pasHbIX CTaaMIX
MHTO3a. bromornueckuii CMbICIT MUTO3A.

[Tporpammupyemast rudesb KJIETKH — aronTo3.



@®opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecroyioe W MoioBoe. Buabl Oecroyioro pa3MHOXKEHUS:
JeTICHHE HaJBOE, IIOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETATUBHOE
pa3MHO)keHHe. VICKycCTBEHHOE KIIOHUPOBAaHNE OPraHU3MOB, €T0 3HAYEHHUE JJIs1 CEIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIoI0ro.

Meiio3. Ctaguu meio3a. [Ipoieccel, mpoucxoasiue Ha cTaauax mMeio3a. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. buosorndyeckuil CMbICII M 3HAYEHHUE MEH03a.

['amerorenes — mpouecc oOpa3oBaHMs TMOJOBBIX KJIETOK Y JKUBOTHBIX. [lojoBble kemnesbl:
CEeMEHHUKH U AMYHUKH. OOpa30BaHKE U Pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIIepMaTo30u/, SIMIIEKIeTKA)
— crmepmarorene3 u oBoreHe3. (OCOOCHHOCTH CTPOEHHUS SAWLEKIETOK U  CIIEPMaTO30UI0B.
OmnonorBopenue. Ilaprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). DTarlbl
SMOPHOHAILHOTO PAa3BUTUS Y IO3BOHOYHBIX >KMBOTHBIX: JIPOOJICHHE, TacTPYJSIHs, OPraHOIeHE3.
[ToctomOpuoHanbHOe pa3BuTHE. THUMBI  MOCTIMOPHOHAIBHOIO  Pa3BUTUS: MPAMOE, HENpAMOe
(;mmanHOYHOE). BiusiHue cpespl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUsS: CTPOCHHE CEMEHM, CTaluu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel 1 cxeMbl: «DOpMBI  Pa3MHOKEHHUS OPraHU3MOBY, «/IBoiiHOE OMIONOTBOpEHUE Y
LBETKOBbIX pacTeHUil», «BererarnBHOe pa3MHOKEHUE pacTeHUI», «/leneHue KiIeTku OakTepuii»,
«CTpoeHHEe TMOJOBBIX KIETOK», «CTpoeHue xpoMocoMbl», «Kiierounsiid nukn», «Pemmmkanus JJHK»,
«Mwuto3», «Menosz», «IIpsmoe u HenpsaMoe pa3BUTHEY, «I 'aMETOreHe3 y MIICKOIIUTAIOIINX U YETI0BEKay,
«OCHOBHBIE CTaJUN OHTOI'EHE3AY.

OO6opyoBaHue: MUKPOCKOI,  MMKpomnpenaparbl  «CrepMaTo30M/ibl  MJIEKOIUTAIOIIET0»,
«Aiueknerka muekonuTaromero», «KapruokuHes B KJI€TKax KOpEIIKa JIyKa», MarHUTHas MOJEIb-
anmunkanus «Jlenenne kinetkuy», moaens JJHK, monens Meradaznoit XxpoMoCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopnast pabota Ne 3. «HabnrogeHue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax».

Jlaboparopuass pabora Ne4. «l3ydeHune CTpPOSHHUS TIOJIOBBIX KIETOK Ha T'OTOBBIX
MHUKpOIpenaparax».

Tema 6. HacieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHeTHku. VicTopust pa3BuTrsa reHeTUKU. Poiab UTONOTHN B SMOPHUOJIOTHN B
CTaHOBJICHUH TE€HETHKHU. Bkiam poccuickux u 3apyOeHBIX YUYEHBIX B Pa3BUTHE T€HETUKH. MeETOIbI
TeHETUKH  (THOPUIONIOTHYECKUM, IUTOTCHETHUYECKHH, MOJEKYIsIpHO-reHeTnYecKuil). (OCHOBHBIE
r€HETUYECKUE MOHATHUS. | 'eHeThuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUi.

3aKOHOMEPHOCTH HAcJIeJIOBaHUs TPHU3HAKOB, ycTaHOBJIeHHbIE [. Mennenem. MoHorubpumaHoe
CKpelllMBaHUe. 3aKOH eIuHO00pa3us THOpUIOB mepBoro nokoneHus. [IpaBuno noMuHUpOBaHUs. 3aKOH
paciuerieHus pu3HakoB. [ 'nnoresa unctotsl rameT. [loHOE U HEMoJIHOE TOMUHUPOBAHHE.

JurubpunHoe  CKpeluBaHUE. 3akOH  HE3aBHCHMMOTO  HACIEJOBaHUs  IPHU3HAKOB.
[{uToreHeTueckue OCHOBbI ~ TUTMOPHIHOTO  CKpEUIMBAaHUS. AHAIU3MpYIOLee CKpEIIMBAaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJISl ONIPeIe]IeHHsI TEHOTUIIA OCOOU.

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo ClenjaeHHOMY HacIeI0BaHHUIO
reHoB. Hapymienue ciienyienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKHne KapThl.

I'enetnka mnosa. XpoMOCOMHOE OINpEIENIEHUE moja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['oMmorameTHbI€ U TreTeporaMeTHble Opranu3Mbl. HacnenoBanne npu3HaKoB, CLHEMIEHHBIX C TIOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTU: HEHACNEICTBEHHass M HacjieAcTBeHHas. Ponb cpeasl B
HEHACJIEJICTBEHHOW  HM3MEHUYMBOCTH. XapakTepucTuka  MOAU(DUKAITMOHHOM  W3MEHYHBOCTH.
Bapuannonnsii psig v BapuanvoHHas KpuBas. Hopma peaknuu npusHaka. KonnuecTBeHHblE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAITMOHHON H3MEHYHNBOCTH.

HacnencreenHnasi, wim reHOTUITMYECKas, I3MEHYMBOCTh. KoMOMHAaTHBHAS N3MEHUYUBOCTh. Melo3
U TIOJOBOM MpoIecC — OCHOBAa KOMOMHATHBHOM HM3MEHYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTD.



Knaccudukanmss Myranwii: TeHHBIE, XPOMOCOMHBIC, T€HOMHbIE. YacToTa W TPUYUHBI MYTaIlAH.
Myrtarennbie (pakToppl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW W3MEHUMBOCTH H.
. BaBunosa.

Buesinepnast HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJbl TE€HETHKM YEJIOBEKa:
TCHEAJIOTUICCKUH, OTM3HEIOBBIN, ITUTOTCHETUYCCKUH, OMOXUMUYECKUN, MOJICKYISIPHO-TEHETHUCCKHIA.
CoBpeMEeHHOE OIpeeIeHNe TeHOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAaHWE, T'€HOTUIIMPOBAHUE, B TOM
grcie ¢ nomoisio [11[P-ananu3a. HaciencTBeHHbIe 3a001€BaHNS Y€JI0BEKA: TCHHBIE 0OJIE3HU, O0IE3HU
C HaCJeJICTBEHHOH MpeapacnoiokKeHHOCThI0, XpOMOCOMHbIE Oosie3HH. CoMaTHYeCKHe U TeHepaTUBHbBIE
mytanuu. CTBOJIOBBIC KIIETKH. [IpHHIMIBI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPUIAKTHKU U
JICYEeHUs TeHETHUECKUX Oose3Hell. MennKo-TeHeTH4ecKoe KOHCYJIbTUPOBaHNEe. 3HAUeHUE MEULIUHCKON
TCHETUKH B MPEAOTBPAIICHUH U JICYCHUN TCHETHUECKUX 3a00JICBaHHI YEeIIOBEKA.

JdemMoHcTpaumuu:

[optpetst: I'. Menpens, T.Mopran, I'.ne ®pu3, C. C.YerBepukoB, H. B.Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuiel u cxeMbl: «MOHOTHOPHIHOE CKPEIIUBAHUE U €T0 IUTOTCHETUYECKAsi OCHOBAY, «3aKOH
pacilleryleHdsT ¥ ero LUTOTeHEeTHYecKass OCHOBa», «3aKOH YHMCTOTHI ramery, «JlurubpuaHoe
CKpEILLUBAHUEY, «{uronornyeckue OCHOBBI  JTUTHOPUIHOTO CKpEILUBAHUS», «Meio3»,
«B3aumojelicTBrE aIeIbHBIX T'€HOB», «I'€HEeTHYeCKHe KapThl PACTEHUM, JKUBOTHBIX M YEJIOBEKa»,
«["eneruka nomuay, «3aKOHOMEPHOCTH HACIEAOBAHUs, CIEIIJIEHHOTO C TT0JIOM», «KapruoTHIIbl YeoBeka u
KHUBOTHBIX», «Buabl nu3mMeHunBoCTH», «MoaudukalroHHas W3MEHYMBOCTb», «HacnemoBanue pesyc-
dakTopay, «I'eHeTHuKa rpymi KpoBu», «MyTallMOHHAS H3MEHYUBOCTH.

O6opynoBaHue: MOAETU-ANIUIMKALIUN «Monorubpuanoe CKpELIMBaHUE, «Hemnonnoe
JOMHUHHUpOBaHHUE», «JluruOpuaHoe ckpemmBaHue», «llepekpécT XpomMocom», MHKPOCKOI U
Mukpomnpenapar «/po3zoduna» (HopMma, myTanuu GopMbl KpbUIbEB U OKpacKu Tena), repoapuit «"opox
ITOCEBHOM.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopuast pabota Ne 5. «M3ydeHuwe pe3yabTaToB MOHOTHUOPUAHOTO M JUTHOPHUIHOTO
CKpEIIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKPOMpEnaparax.

Jlaboparoprass pabora Ne 6. «lM3ydeHne MOIUPUKANMOHHONW WM3MEHYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

JlaGopaTtopHnast pabota Ne 7. «AHanu3 MyTanuii y 1po30¢uiibl Ha TOTOBBIX MUKPOIIpErapaTax.

[Tpaktueckass pabora Ne2. «CocraBieHHMe ©  aHaTU3  POJOCIOBHBIX  YETIOBEKa».

Tema 7. Cesiekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka W Tpolecc. 3apoKICHHE CeJIeKIMU M JomecTukanus. Ydenue H.
. BaBunoBa 0 LEHTpaXx MPOUCXOXKACHUS M MHOrooOpasusi KyJabTYpHBIX pacTeHuil. ILleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIUU. MaccoBBIi U MHANBUYaJIbHBIA OTOOPHI B CEJIEKIIUN PACTEHUIN
1 KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE CKpelmuBaHue — MHOpUAMHT. Yucras JHUHUA.
CkpemuBanue 4yucThiX JuHUM. ['ereposuc, mnam ruOpuaHas cuia. HepoJICTBEHHOE CKpellMBaHUE —
ayrOpunuHr. OtnanéHHas rulpuauszanus U e€ ycnexu. VcKyccTBeHHBI MyTareHe3 M IOJIy4eHUE
MOJINIIIONJOB. JIOCTHKEHUSI CEEKIIUU PACTEHU, d)KUBOTHBIX 1 MUKPOOPTIaHNU3MOB.

buorexHonorust Kkak OTpaciab MNPOM3BOACTBA. ['€HHas WH)XXEHEepUs. OTambl CO3JaHUs
pexomOuHanTHOU JIHK u Tpancrennsix opranusmoB. Kierounas mHxeHepus. KieTouHble KyabTyphI.
MukpokIoHaIbHOE pa3MHOXKEHHE pacTeHuil. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEeNIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJOrMYeCKHe U dThudeckue npobdiembl. MO — reHerudecku
MOU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

Ioptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BaHOB.

TaOnuibl ¥ cxeMbl: KapTa «LIeHTpBI MPOUCXOXKICHUS 1 MHOTOO0Pa3Hsl KyIbTYPHBIX PACTCHUN,
«[Topoasl HOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OTaanéHHas rudpuau3anus»,
«Pabotel akanemuka M. ®. MBanoBay, «llomummonaus», «O0bekThl OuoTexXHOJOrUMY», «KierouHsle
KYJIbTYpPbI ¥ KIOHUpOBaHUEY, «KOHCTpyHpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.




O6opyaoBaHue: MYJISKU IJI0JI0B M KOPHEIJIOA0B AUKUX (POPM U KyJIbTYPHBIX COPTOB PACTEHUH,
repOapuii «CelbCKOX03HUCTBEHHBIC PACTEHUS.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Oxckypcusi «OCHOBHBIE METOJbI W JIOCTHUKEHHUS CEJIEKI[MM pAcTeHUM U SKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (PepMY, COPTOUCIIBITATENIbHBIN YUaCTOK, B TEIUNIMYHOE XO34KUCTBO,
nabopaTopHIo arpoyHUBEpCUTETA WIH Hay4HOI'0 LEHTPa)».

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpyKType JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS NpeaMeTa «bruoiorus» BbIAEIECHBI CIEIYOINe
COCTaBJISIONINE: OCO3HAHNE 00YUYAIONTUMHUC POCCUHUCKON IPaKTAHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTU M CAMOOIIPEICTICHHUIO, HATMYUE MOTHBAIMH K 00y4eHUI0 OHOIOTHH,
LeJICHATIPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIACHUN JMYHOCTU HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPATULMI pa3BUTHS OMOJIOTHYECKOr0 3HaHUS, TOTOBHOCTb U CIIOCOOHOCTh 00Y4arOIIUXCsl
PYKOBOJICTBOBAaTbCSI B CBOEU JEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU, HPUCYILIMMU
cucteMe OHOJOrH4ecKoro oOpa3oBaHUs, HaJMYME SKOJOTHYECKOrO IPaBOCO3HAHHUSA, CIOCOOHOCTH
CTaBUTh LEIIU U CTPOUTD )KU3HCHHBIC IIAHBI.

JInaHOCTHBIE pe3yIbTaThl OCBOEHUS IpeaMeTa «bHoIorusy) qocTUraroTcs B €IMHCTBE yueOHOM! U
BOCIIUTATEIBbHOU JIEITENBHOCTH B COOTBETCTBUH C TPAAULMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, MPUHATHIMH B OOIECTBE MpaBUIAMH U
HOpPMaMH TOBEJEHUS M CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS U CaMOPa3BUTHS,
pa3BUTUSL BHYTPEHHEH NO3ULMU JIMYHOCTH, MATPUOTH3MA, YBAXKEHUS K 3aKOHY U IPaBONOPSIKY,
YEJIOBEKY TPy/a U CTapIIeMy MMOKOJEHUIO, B3AUMHOTO YBaKCHHS, O0EPEKHOT0 OTHOIIEHUS K KYJIIbTYPHOMY
HacjleAWl0 M TpaJuLMsAM MHOTOHAIMOHAJIbHOrO Hapojga Poccuiickoit ®enepanuu, npupoiae Hu
OKpY>Karollen cpenie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMsI ydeOHOro mnpeamera «bHOJOTUS» IOMMKHBI OTpaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JTUYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTH B IPOLECCE pealu3alid OCHOBHBIX HAINPABICHUW BOCHHUTATEIILHOU
JEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIHIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU O0YUaIOIIEerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA,

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATENHHOCTH TpPU CO3JaHUHM YYEOHBIX MPOEKTOB,
pelieHnu yu4eOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAETATh COOCTBEHHYIO MO3UIUIO MO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM
’KM3HU U O0BICHSTE €€;

YMEHHE YYUTHIBATh B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJIEHCTBUS
JIOJIeH C Pa3HBIMU YOCKIECHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBIMOTHEHHUS Y4YEOHBIX,
MO3HABATEJIbHBIX U HUCCIIEIOBATENbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUSI K MHEHHIO OIIIOHEHTOB MIPU
00CYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHHS;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOM JESATEIBLHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCHMCKON TPaXKTAHCKON HICHTUYHOCTH, TMAaTPUOTH3MA, YBAKEHHS K
CBOEMY HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH nepea POIMHON, TOPIOCTH 3a CBOM Kpaii, cBOKO Poauny, cBoit
SI3BIK M KYJIBTYPY, MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAIILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 U MAMSITHUKAM MPUPOJIbI, JTOCTHKEHUSIM
Poccun B Hayke, HCKYyCCTBE, CIOPTE, TEXHOJIOTUSAX, TPY/IIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHMCKMX Y4YEHBIX B CTAHOBIIEHHWE M DPAa3BUTHE OUOIOTHH,
MMOHMMAaHUS 3HAaYeHWs OWOJIOTMU B TO3HAHWW 3aKOHOB MPHUPOJIBI, B KU3HHU YEJIOBEKAa U COBPEMEHHOTO
o01ecTBa;



uzeiHas yoexx1EHHOCTb, TOTOBHOCTD K CITY>KE€HUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €r0
cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEN POCCUMCKOT0O HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATHh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha
MOpPJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POIUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHWE K MHpY, BKIIOYas ACTETHUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOILICHHUIA;

MMOHUMaHUE SMOLUUOHAIBHOTO BO3JICMCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KauecTBa
TBOPUYECKOMN JIMYHOCTH;

5) pusuyeckoro BocnuTaAHUA, (POPMUPOBAHUS KYJIbTYPbI 310POBbSl H IMOIMOHAIBLHOIO
Os1aromosty4ms:

NMOHMMAaHHUE W peaju3anusi 3J0pOBOro MU 0e30macHOro oOpasza >KU3HH (30pOBOE MUTAHUE,
COOJIFOZICHHE TUTHEHWYCCKUX TMPaBWJI M HOPM, COAQJAaHCUPOBAHHBIA PEXHM 3aHATHH M OTABIXA,
perynsapHasi ¢puznuecKkas aKTUBHOCTH), OEpeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 370POBBIO;

MOHMMAaHUE LEHHOCTU MPaBWJI UHIUBUAYATHHOTO U KOJUIEKTMBHOTO O€30MacHOTO MOBEACHUS B
CUTYaLUX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TIOCIEACTBUI ¥ HENPUATHS BPEIHBIX MNPUBBIYEK (YNOTPEOJICHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy/10BOT0 BOCIIUTAHUS

TFOTOBHOCTb K TPY/Y, OCO3HAHNE LIEHHOCTU MacTepCcTBa, TPy 0Jt00ue;

FOTOBHOCTh K aKTHUBHOW JE€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIBbHOM HaIlpaBIC€HHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIIEHO BBIITOJHSITH TAKYIO JICSITEILHOCTD;

UHTEpEC K pa3nuyHbiM chepam mOpodhecCHOHATBHOM NeATENbHOCTH, YMEHHE COBEpUIaTh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHMIO M CaMOOOPA30BAHHIO HA MPOTSHKEHUH BCEH KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

HKOJIOTMUYECKH I[EIeCO000pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIlIeCTBOBaHMS,

MOBBIIICHHE YPOBHS 9KOJOTHYECKON KYIbTYphI: MPHOOPETEHNE OMbITA TUIAHUPOBAHHUSI TOCTYIIKOB
U OLIEHKH UX BO3MO’KHBIX IOCJIEICTBUMN I OKPYXKAIOIIEeH Cpeibl;

OCO3HaHHUe TI00aTBHOrO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus;

CIOCOOHOCTh MCIOJIB30BaTh MPUOOpPETaeMble TIPU U3YyYEHUU OMOJIOTUM 3HAHUS M YMEHUS TMPHU
pelleHnr TMpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHUPOJIONOIL30BAHUEM (COOMIOIEHUE MPABHIT
MOBEJICHUsI B TMPHUPOJIC, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B IKOCHCTEMAaX, OXPaHY BHJIOB,
HKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPUATHE JNEHWCTBUM, MPUHOCAIINX BpEI OKPYKAIOWIEW MPHUPOJHOW CpENe, YMEHUE
MIPOTHO3UPOBATh HEONATOMPHUITHBIE JKOJIOTUYECKHE TMOCIEACTBHS MNPEINPUHUMAEMBIX NEHCTBUI U
MpeA0TBpaIIaTh UX;

HaJU4he pPa3BUTOrO0 SKOJOTUYECKOTO MBIIUICHUS, HKOJIOTUYECKOM KYJIbTYpbl, OIbITa
NeSITeIbHOCTH 3KOJIOTUYECKON HAIpPaBIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMM B IO3HABATEJIbHOM,
KOMMYHUKATUBHOM M COLMATIbHOM MPaKTUKE, TOTOBHOCTU K yYaCTHUIO B MPAKTHUUECKOW AESATENbHOCTH
9KOJIOTMUYECKOM HaNpaBIeHHOCTH;

8) IeHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPAKTHKU, OCHOBAHHOTO HA JHANIOTe KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;



COBEPILICHCTBOBAHKE SI3IKOBOM M UNTATEIBCKON KYJIBTYPHI KaK CPEACTBa B3aNMOACHCTBHUS MEKTY
JIOJIbMU ¥ TIO3HAHUST MUPA;

MOHUMaHue crnenupukn OWOJOTHHM Kak HayKH, OCO3HaHuA €€ poiaud B (POpMUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU LEJIOCTHOTO MPECTABICHUs 00 OKPYKAIOIIEM MHUPE
KaK O €IMHCTBE PUPOJIbI, YeJI0BEKA M 00IIECTBA, B IO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXpaHCHHSI IPUPOTHOTO PABHOBECHS;

yOeXKIIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIJISi COBPEMEHHOM ITMBHIIM3AIMH: 00ECIICYEHUSI HOBOTO
YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JIaHUE TEPCICKTHBHBIX OHOTEXHOJIOTHIA, CIIOCOOHBIX pEIIaTh
pecypcHBbIe MPOOJIEMBI Pa3BUTHUS YEIIOBEUECTBA, TIOUCKA MTyTEH BBIXO0JIa U3 TJI00AIBHBIX YKOJIOTHYECKUX
npobiieM U oOecledeHHsl Mepexoja K yCTOMYMBOMY Pa3BHTHUIO, PAIlMOHATHHOMY HCIIOJIb30BAHHIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B TOJNyYECHUU OWOJIOTMYECKUX 3HAHWW B IENAX MOBBIMICHUS OOIIeiH
KYJIbTYpBI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHOW TPAMOTHOCTH
oOyuatomuxcsi, GopMupyeMOi TPy NU3YICHUN OMOJIOTHH;

NOHMMaHWE CYIIHOCTH METOJOB TIO3HAHUS, WCIOJb3yeMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIOJIB30BATH MOJTY4YaeMble 3HAHUS Ul aHAN3a U OOBSICHEHHUS SIBJICHUN OKPYKAIOIIETO
MHUpa U MPOUCXOMANIMX B HEM W3MEHCHUH, yMEHHE JienaTh OOOCHOBAHHBIC 3aKJIFOUYEHUS Ha OCHOBE
HAyYHBIX ()AaKTOB ¥ MMCIOIIUXCS TAHHBIX C IIETBIO MOJyUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIILHO MCIIOJIb30BaTh OMOJIOTMUYECKUE 3HAHUS JIJISl PEIICHUs MpodieM B
pEATbHBIX KU3HEHHBIX CHTYAIUsX;

OCO3HAHHWE IICHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYIO U
HCCIICIOBATEILCKYIO ACSITSIIbHOCTh HHIUBUYaTBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUH C )KH3HCHHBIMHU TIOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHele pe3yibTaThl OCBOEHUS YydeOHoro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble  JUIE  (OpPMHUPOBAaHUS ~ MHPOBO33PEHHS  OOYYAIOUIMXCS  MEKIMCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOLIEHAayYyHble MOHATHUS, OTPAKAIOLIME LEJIOCTHOCTh HAyYHOH KapTHUHBI MHpa U
crnienn(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SIBICHHE,
npolecc, CUCTEMA, Hay4YHbIH (DaKT, IPUHIUIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, UCCIIEJOBAHUE,
HaOIOZICHNe, W3MEpPEeHHe, OJKCIePUMEHT W JApPYruXx), YHHBEpCaJbHbIE Yy4eOHbIE JIeHCTBHA
(mo3HaBaTenbHBbIE,  KOMMYHHKAaTHBHbBIE,  pErylsTUBHbIE), obOecrneuyuBaromue  (HOpMUpOBaAHHE
(YHKIIMOHAJIBPHOW TPAaMOTHOCTM M COIMAJbHOM KOMIETEHIMHM OOYy4aroluXcs, CIOCOOHOCTb
o0ydJaroImuxcs HUCHOJIb30BaTh OCBOECHHBIE MEXIUCHUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCcaJbHbIE yueOHbIE AEWCTBUS B MO3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

MertanpeameTHble pe3yiabTaThl OCBOEGHHS MPOrpaMMbl CPEAHEro O0IIero 00pa3oBaHUs JOJKHbBI
OTpaXkaTh:

OBjaieHUe YHHUBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU I€CTBUSIMH:

1) 6a3oBble JJOrHYecKue IeiicCTBUS:

CcaMoCTOSITENIbHO  (OPMYyJIMPOBaTh M aKTyaJu3upoBaTh MpoOjeMy, paccMarpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IPU OCBOCHHUU 3HAaHUH HpI/IéMI)I JJOT'MYCCKOI'0 MBIIIJICHUS (aHaJ'II/ISa, CHHTE34a,
CpaBHEHUS, KiIaccu(uKaiuu, 0000IIeHNS), PACKPBIBATH CMBIC] OMOJIOTMYECKUX TMOHITHH (BBLACTATH UX
XapaKTepHble IPU3HAKHU, YCTAHABIUBATD CBA3HU C IPYTMMHU MTOHATHSIMH);

ONpEeNEeNATh LENH AeSTEIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTH
PE3YIBTATHI ACATCIIBHOCTH C IMIOCTABJICHHBIMU LCIIAMU,

HCIIOJIb30BaTh OMOJIOTHUECKHUE MTOHATHS ISl O0bsICHEHUS (DAKTOB U SBJICHHA KUBOU MPUPOIBL;

CTPOUTH JIOTUYCCKHUC PACCYKICHUA (I/IHHYKTI/IBHBIe, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOIBI H
3aKITIOYEHUS;

MPUMEHATh CXEMHO-MOJIEJIbHbIE CpPEACTBA JUIsl MPEACTAaBICHUS CYIIECTBEHHBIX CBsI3ed U
OTHOIIEHWHA B H3y4yaeMbIX OHMOJOTUYECKMX OOBEKTaX, a TakkKe MPOTUBOPEUUM pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;



pa3pabaTbiBaTh IUIaH PELICHUs MPOOJIEeMBbl ¢ Y4ETOM aHAIM3a MUMEIOIIUXCS MAaTEePUATbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€SITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIE€JISIM, OLICHUBATh
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPJMHUPOBaTb M  BBINOJHATE PAabOTy B  YCIOBUSX pEAIbHOIO, BUPTYaJbHOIO U
KOMOHWHHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX POOIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIAJCTh HAaBbIKAMM Y4e€OHO-HCCIEIOBATENbCKOM U IPOEKTHOM JEsTEeIbHOCTH, HaBBIKAMHU
paspernieHus mpoodiaeM, CioCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MTOMCKY METOJIOB PEIICHUS
IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B II03HAHMS,

UCIIOJIb30BaTh PAa3JIMYHbIE BMJbl JEATEIBHOCTH 110 IIOJIy4EHHIO HOBOIO 3HAHHUA, €ro
MHTEpIpeTaluH, IpeoOpa3oBaHUIO0 U IPUMEHEHUIO B yU€OHbBIX CUTYaLUsAX, B TOM YHUCIE IPU CO3JaHUU
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

(GopMHpOBaTh HAyYHBIH THUIl MBIIUICHUS, BIAJeTh HAYyYHOH TEPMUHOJOIMEH, KIIIOUEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 3aJadd B O0Opa30BATENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISIBJIATh IPUUMHHO-CIICACTBEHHBIE CBSA3HM U aKTYaJIM3UPOBATH 3a/1auy, BbIIBUraTh TMIIOTE3Y €€
pellleHns, HaXOAUTh apryMEHThl JUIs JOKa3aTeJbCTBA CBOMX YTBEP)KIEHUMH, 3aJaBaTh NapaMmeTpbl U
KPUTEPHUH PELICHMUS;

AQHAJIM3UPOBAThH NOJYYEHHBIE B XOJ€ PELICHUS 33Jaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh LCJICHANPABIECHHBIH IOUCK IEpPEeHOCca CPEeJICTB M CHOCOOOB JIEHCTBHS B
poecCHOHABHYIO CPEeNy;

YMEThb MEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00J1aCTH )KU3HEIEATEbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBbIE UJIEH, IIPEUIaraTh OpUTMHAIBHBIE OJIXObI M PEIIEHUs, CTAaBUTh POOJIEeMBbl U
3aJ1a4M, JOMYCKAIOILUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX HCTOUYHUKAX MH(pOpMaLnU (TeKcTe y4eOHOro mocoousi, HayqHo-
NOMYJISIPHOI TUTEeparype, OMOJOTHUECKUX CIOBApsX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MHGOPMAILMIO PA3IMYHBIX BUAOB U (OPM NPEICTaBICHUS, KPUTUUYECKU
OLICHHUBATH €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampockl W HPUMEHATHh pa3IUYHbIE METOAbl IpH TOUCKE U OTOOpe
Ouosiornyeckoil nHpopmMau, HeOOXOIMMOH /ISl BHITIOJIHEHUS YUeOHbIX 3a1a4;

IpuoOpeTaTh  ONBIT  HCHOJB30BAaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
COBEpILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOIb30BaHMS PA3JINYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (JOPMY MpeACTaBIECHUS OMOIOrHUecKOl NHPOpMauu
(cxemsl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA MPHU padoTe ¢ OMoIornyeckoil nHpopManue:
IPUMEHATh XUMHUUECKUE, PU3NUEcKue U MaTeMaTHYeCKie 3HaKu U CUMBOJIBI, (hopMyiiel, abOpeBHartypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJIaJICTh HABBIKAMM PACO3HAaBaHUS M 3aIIUTHI MH(pOpMaUK, HH(POPMAIIMOHHON 0e30MacHOCTH
JUYHOCTH.

OsiajeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAMM:

1) oduenne:

OCYILECTBIISATh KOMMYHUKAIIMU BO BceX cdepax >KM3HM, aKTHUBHO y4yacTBOBATh B JMAJIOre WU
JUCKYCCHUU TIO CYILIECTBY OOCYXJaeMol TeMbl (YMEHHME 33/7aBaTh BOINPOCHI, BBHICKA3BIBATH CYKIEHUS
OTHOCHUTEJILHO BBINOJIHEHHUS NpEeJIaraéMoi 3a/1auM, YYUThIBaTh HHTEPECH! U COTJIACOBAHHOCTD MO3UIUN
JPYTUX YYACTHUKOB JTMAJIOTa WM TUCKYCCHH);



pacno3HaBaTh HeBepOaTbHBIE CpeACTBa OOIIECHHS, MOHMMAaTh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HHKHOBEHUS KOH(MJIMKTHBIX CHUTyallMd, YMEThb CMAr4aTh KOH(IMKTBI H BECTH
IIEPETOBOPHI;

BJIAZICTh Pa3IMYHBIMH CIOCO0aMHU OOINEHHS W B3aUMOJCHCTBUS, IIOHUMATh HAMEPECHUS JAPYTUX
JFO/IEH, MIPOSIBIIATH YBOKUTEIHHOE OTHOILICHNE K COOECETHUKY U B KOPpPEeKTHOU (hopme popmMynupoBath
CBOU BO3pAXKECHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOIb30BAHMEM S3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMATh M UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHTHON U MHIUBHIyaIbHON PadOTHI IPU PELICHUH
OuosIornyeckoil mpoOyieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTH NPUMEHEHHS TPYNIOBBIX  (opm
B3aMMOJICHCTBHUS TIPH PELICHUH y4eOHOH 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCHCTBUH C y4éTOM OOIIUX HMHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA;

NPUHUMATh LI COBMECTHOMW JIESITEIbHOCTH, OPraHN30BbIBATh M KOOPHMHUPOBATH JICUCTBHS 110
e€¢ JOCTIDKEHHIO: COCTaBJIATH IUIAH JICHCTBHUI, paclpelelsTh poiu ¢ Y4€TOM MHEHHUH y4acTHHKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAAAa M KAKJOTO YYaCTHHUKA KOMAaHIBI B OOLIMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC TPOEKTHI, OLEHHBATh HWJEW C TO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TIO3UTHBHOE CTPATETMYECKOE IMOBEJICHHWE B PA3IMYHBIX CUTYalUsX, MPOSIBISTH
TBOPYECTBO U BOOOPaKEHHUE, ObITh HHUIIHATHBHBIM.

OBJajieHNe YHHBEPCATBLHBIMHU PETryJIATHBHBIMH 1€iiCTBUAMU:

1) camoopranmu3anms:

UCIIOJIb30BATh OMOJIOTHYECKHUE 3HAHUS JUIS BBISBICHHS MTPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U
Y4eOHBIX CHUTYalHsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKMX 3HAHHMW IEJICBBIE M CMBICIIOBBIC YCTAaHOBKH B CBOUX
JEUCTBUAX M IIOCTYNKAaxX II0 OTHOLIEHWIO K YHMBOW IPUPOAE, CBOEMY 3I0POBBI0 H 3I0POBBIO
OKPYKAaIOLIHX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MTO3HABATEIBHYIO JICSITEIbHOCTD, BBISBIATH POOJIEMbI, CTABUTh
1 GpopMyIHpOBaTH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM JEATEIFHOCTH U JKU3HEHHBIX CHTYaIHSIX;

CaMOCTOSITENIFHO COCTaBJIATh IJIAH PEIICHHs] MPOOJIEMBI C YYETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEeINOYTECHHIA;

JIaBaTh OIICHKY HOBBIM CHTYAI[USIM;

pacHIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX TPEINOYTECHHIA;

JieNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MTPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIUIMH B Pa3HBIX 00JACTIX
3HAHMH, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENLHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIGHKY HOBBIM CHTYallUsiIM, BHOCHTH KOPPEKTHBBI B JEATEIHLHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEISIM;

BJIaZICTh HaBBIKAMH ITO3HABATEIbHON pe(dIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHUCTBHU H
MBICTHTEBHBIX TPOLECCOB, MX PE3yJIbTATOB W OCHOBAHWH, MCIOIB30BATh MPHUEMBI pedIeKCU s
OLICHKH CHTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS TI0 MX CHUKEHHIO;

NPUHUMATh MOTUBBI H apPT'YMEHTBI IPYTUX TPU aHAIN3E PE3yIbTaTOB AESTEIBHOCTH;

3) npuHsATHE CEOS U IPYTrUX:

NpUHUMATh ce0sl, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M aPTYMEHTBI IPYTUX MPU aHAIN3E Pe3yIbTaTOB IEATCIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO JPYTUX Ha OMIMOKH;

pa3BUBaTh  CIIOCOOHOCTh ~ TOHMMATh  MHpP € TO3WIMHA  JPYroro  4YeJoBeKa.

NPEAMETHBIE PE3YJIBTATDBI



[IpenmerHble pe3ynbraThl ocBoeHus mnporpammbl COO mo Ouonorun Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduyeckue s yueOHoro npeamera «buonorusy HaydyHble 3HAHUSI, YMEHHS U CIIOCOObI
NENUCTBUN o OCBOEHHIO, HUHTEpIIpETAluu
U IpeoOpa30BaHUI0 3HAHUH, BUJIBI JESTEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAaHUI
B PAa3NUYHBIX YYEOHBIX CHUTYalMsX, a TaKKe B PEATbHBIX >KU3HEHHBIX CHUTYAIMsIX, CBS3aHHBIX C
6uonorueil. B mporpamMe mpenMeTHble pe3yabTaThl IPEACTABICHBI IO FoJaM 00y4eHUsI.

[IpenmerHble pe3yibTaThl OCBOEHHUS ydeOHoro mpenmera «buonorus» ¢ 10 knacce HOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUKW O MECT€ M pPOJIM OWOJIIOTUM B CHCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJAJ€ POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHH,
(GyHKIIMOHATIBLHOW IPaMOTHOCTH Ye€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a7a4;

YMEHHME paCKpbIBaTh COJEp)KaHHWE OWOJIOTMYECKUX TEPMUHOB W IOHATHI: KU3Hb, KIIETKA,
opraHusM, MeTa0oyiu3M (OOMEH BEIIECTB M IPEBpAIlCHHE SHEPTHH), TOMEOCTa3 (camMoperyJisius),
YpOBHEBasi OpraHU3alusl *KUBBIX CHUCTEM, CAMOBOCIIPOM3BEIEHHUE (PENPOAYKLHA), HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U PAa3BUTHUE;

YMEHME u3Jlararb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAasi, MYTAal[MOHHAas,
LEHTpaJbHas oTMa MOJIEKYIsipHON Ouonorun), 3akonsl (I'. Menaens, T. Moprauna, H. 1. BaBunosa) u
yueHus (0 IEHTpax MHOrooOpasusi M TPOUCXOXKICHHsS KyIbTypHBIX pacteHuii H. W. BaBuioa),
OTIPEAEISATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOTO MO3HAHHS B OMOJIOTMH: HAOIIOJICHNUE W ONMCAHHUE YKUBBIX
CUCTEM, IIPOLIECCOB M SIBJICHMI, OpraHH3alUs M TMPOBEACHHE OHOJOTUYECKOTO OSKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXIY HUCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHUE
MOJIYYEHHBIX PE3yJbTATOB, UCIOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPHUHl U 3aKOHOB, YMEHHUE JeJaTh
BBIBOJIbI HA OCHOBAHUH MOJyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBbIE IMPU3HAKK BHPYCOB, KJIETOK MPOKAPUOT M OSYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BELIECTB U
MpeBpalleHus] SHEPruu B KJETKe, (OTOCHMHTE3a, IUIACTUYECKOTO W SHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MHTO03a, MeHO03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS, WHIUBUIYaJbHOTO pPa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTH [10Ty4eHHbIE 3HAHUS 17151 00bACHEHUS OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH,
JUIS IPUHATHS MPAKTHUECKUX PELICHUH B MOBCEJHEBHOM JKM3HU C LIEbI0 oOecreyeHus: 6e30MacHOCTH
CBOETO 3/10POBbsSI M 3/I0pOBbS OKPYXAIOUIMX JIOAEH, COOMIOJEHHS HOPM TpPaMOTHOTO IOBEJCHHS B
OKpy’Karolleil MNpUPOJHOM cpeae, TMOHMMaHUE HEOOXOAMMOCTH MCIOJb30BaHMUS — JOCTHXKEHHUH
COBPEMEHHOM OMOJIOTMU ¥ OMOTEXHOJIOTUH /1711 palliOHAJILHOTO MPUPOIOIIOJIb30BAHMS;

YMEHHUE pelaTh JIeMEHTapHble TeHEeTHYEeCKHE 3a/1a4l Ha MOHO- U AUTHMOPHUIHOE CKpEIIMBaHUE,
CLICTVIEHHOE HAaCJeI0BaHUE, COCTAaBJISITh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHMS IJs NpPeICcKa3aHUs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIaOOpaTOpPHbIE U MpaKTUYecKue padoThl, cOOII0AATh NpaBuia Ipu padbore ¢
y4eOHBIM U JJAOOPaTOPHBIM 000PYOBAHUEM;

YMEHHME KPUTUYECKHM OIEHMBaTb M HMHTEPIPETUPOBATH HH(OpMaMIO OHOIOrHYECKOTo
COJIep KaHusl, BKJIFOYAIOIIYIO TICEB/IOHAyUHbIe 3HAHUS M3 Pa3IMYHBIX UCTOYHHMKOB (CpeAcTBAa MacCOBOU
nH(pOpMalLlUY, HaAy4YHO-TIONYJSPHbIE MaTepHallbl), STUYECKUE ACIIEKTHl COBPEMEHHBIX HCCIIEJOBAHUN B
OuoJIOruy, MeAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC M YCTHBIE COOOIIEHUs, 0000111as OMOTOTHIECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAaMOTHO MCIOIb30BATh NOHATHIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KITIACC
Ne HawnmenoBanue KonnuectBo yacos DnexTpoHHbIe (ITUPPOBBIC)
/I Pa3enoB U TeM 00pa3oBaTebHbBIE PECYPCHI
IIpOrpaMMBbl Bcero Kontponbneie | IIpaktuueckue
paboTHI paboThI
1 | Buonorus kak Hayka 2 0.5 bubnmoreka [JOK
https://m.edsoo.ru/7f41c292
2 | XKuBble cHCTEMBI U 1 bu6mmoreka [JOK
UX OpraHu3aIus https://m.edsoo.ru/7f41c292
3 | XuMu4ecKHii cocTas 8 1 bubmmorexa [JOK
U CTPOCHHE KJICTKH https://m.edsoo.ru/7f41c292
4 KusaenesareabHOCTD 6 bu6mmoreka [JOK
KJICTKH https://m.edsoo0.ru/7f41c292
S | PasmHOXeHHE U S 1 bubnuoreka [JOK
WH/IMBUIYalIbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE
OpraHU3MOB
6 | HaciencTBEHHOCTH 8 15 bubnuoreka [JOK
1 U3MEHYHBOCTH https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 | Cenekuus 3 bubmmoreka [IOK
OpPraHUu3MOB. https://m.edsoo.ru/7f41c292
OcHOBBI
OMOTEXHOJIOTHU
8 | Pe3epBHOE Bpemst 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJTMYECTBO 34 0 4
YACOB I10 [TIPOT'PAMME
IMOYPOUYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoxka Konuuectso [Hara Koppexruposka
/T 4acoB
Ilo mnany ®dakTuy.
1 buosnorus B cucteme Hayk 1 04.09.2023
2 MeToabl TO3HAHUS KUBOK 1 11.09.2023
npupoasl. [IpakTnyeckas pabora
Ne 1 «Mcnonb3oBanne pa3andaHbIX
METO/OB IPU U3yYEHUU
OMOJIOTUYECKIX 0OHEKTOBY
3 buonornueckue cucremsl, 1 18.09.2023
MIPOIIECCHI U UX M3YUCHUE
4 XHWMHYECKHH COCTAB KJICTKHU. 1 25.09.2023
Bona u MmuHepanbHbIe COMU
S benxu. Coctas u crpoeHue 1 02.10.2023
OEJIKOB
6 depMeHThl — OHOJIOTHYECKHE 1 09.10.2023
Katanm3aTophl. JlabopaTtopHast
pabota Ne 1 «M3yuenue
KaTAIUTUYECKOU aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajiasbl)»



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

VYriaeBoapl. JIunuael

16.10.2023

(e0]

Hyknennosbie kucinorsl. ATO

23.10.2023

I/ICTOpI/IH " MCTOABI U3YUCHUSA
kietku. Knerounas TCOpHU

13.11.2023

10

KieTka xak 1eioctHas xusas
cucrema

20.11.2023

11

Crpoenue 3ykapuoTH4eCcKOn
kieTku. JlaboparopHas padota No
2 «3y4eHue CTpoeHUs KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCaHHE»

27.11.2023

12

OOMEH BEIECTB WA META00IN3M

04.12.2023

13

dorocunTe3. XeMOCUHTES

11.12.2023

14

DHEepreTu4ecKrii 0OMeH

18.12.2023

15

JKU3HEHHBIN [IUKIT KJIETKH.
Henenue knerku. MuTos.
JIaboparopHas padota Ne 3
«Habnroenre MuTO3a B KIIETKax
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPEIapaTax»

NN

25.12.2023

16

Buocunres Oenka. Peakmus
MAaTPUYHOTO CUHTE3a

08.01.2024

17

Tpancnsanus — OnocuHTe3 OeKa

15.01.2024

18

Hexnerounsie popMbl )KU3HU —
BUPYCBI

22.01.2024

19

@OpMBI pa3MHOKECHUS
OpPraHHU3MOB

29.01.2024

20

Meiio3

05.02.2024

21

OOpazoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
OnnonorBopenue. JlabopaTopHas
pabota Ne 4 «3yueHue cTpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOITpenaparax»

12.02.2024

22

NunuBunyansHOE pa3BUTHE
OpraHu3MoOB

19.02.2024

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

26.02.2024

24

3aKOHOMEPHOCTH HaclleI0BaHMs
npu3HaKoB. MoHOrubpuaHOE
CKpelLIMBaHHe

04.03.2024

25

JluruOpuHOE CKpEIBaHHE.
3aKOH HE3aBUCUMOTO
HaCJIe0BaHMS TPU3HAKOB

11.03.2024

26

CuenuieHHOE HaclIeI0BaHUE
npusHakoB. JlaboparopHas pabota
Ne 5 «3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y

18.03.2024




Ipo30( Bl HA TOTOBBIX
MUKpOIpenapaTax»

27

T'eneruxa noma. HacienoBanue
TPU3HAKOB, CIEIJICHHBIX C TTOJIOM

01.04.2024

28

N3MeHUYNBOCTb.
HenacnencrBennas
M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 6. 3yueHue
MOIU(DHUKAITIOHHOM
M3MEHYUBOCTH, TOCTPOCHUE
BapHUAIIOHHOTO PsJia U
BapHallMOHHOW KPUBOM)»

08.04.2024

29

HacnencrBenHass "3MEHYMBOCTb.
JlaGopaTopHas padota Ne 7.
«AHanM3 MyTanui y 1po30Quisl
Ha FTOTOBBIX MUKPOIIPETapaTax»

15.04.2024

30

T'eneTuka uenoBeka

22.04.2024

31

PesepBHblit ypok. O6006111€HHE TT0
teme «HacneacTBeHHOCTh U
W3MEHYHUBOCTh OPT'aHU3MOBY

29.04.2024

32

Cenexuus Kak HayKa M Ipoliecc

06.05.2024

33

Meroasl U JOCTHKEHHUSI CENEKIIUU
pacTEeHUN U KUBOTHBIX

13.05.2024

34

buotexHoorus Kak orpacib
MIPOU3BOJICTBA

20.05.2024




