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HOACHUTEJIBHAS 3AIINCKA

IIpu paspaboTke mnporpaMmbl MO OHOJOTHMM TEOPETUUYECKYIO OCHOBY JJIst
OmpeNeNieHus] TOJAXO0J0B K (OPMHUPOBAHUIO COJAEpKaHUS Y4yeOHOTrO TMpeameTa
«buonorus»  cocraBwin:  KoHUEeNTyanbHble  nosoxenus PI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTHU 1IE€JIeH, COJepKaHus, pe3yJbTaTOB 00y4YeHUs U TpeOOBaHU I
K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIMX IENSX U MPUHIHIMAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPeIHEro 00Iero oopa3oBaHus
B Poccuiickoit denepanun, a TakKe MOJOXKEHUS O crierupuke OMooruu, e€ 3HaYCHUU
B TIO3HAHUU >KUBOM TIPUPOJBI U OOECICUYCHUH CYIIECTBOBAHUS UEIOBEUECKOTO
obmectBa. CorjlacHO Ha3BaHHBIM TIOJIOKEHHUSIM, OIpPEJEJeHbl OCHOBHBIE (YHKIIMU
IpOrpaMMBbl 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu HaéT MpejcTaBiIeHUE O IEesAx, 00 oluiel crpaTeruu
0o0y4eHUs, BOCIIUTAHUS W PA3BUTHSI OOYYAIOIMUXCS CPE/ICTBAMU y4yeOHOTO TpeaMera
«buonorusy, ompeaenser o0s3aTeILHOE MPEAMETHOE COJIEp)KaHHUE, €r0 CTPYKTYpY,
pacnpenesnieHue MO pasjesiaM W TeMaM, PEKOMEHJIYEMYIO TOCIE€A0BATEIbHOCTh
U3y4YeHUs Y4eOHOTO Marepuaja ¢ y4ETOM MEKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€l, JIOTMKM  00pa30BaTEIbHOTO  MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
o0y4Jaromuxcs.

B mporpamme 1o Ouosoruy Takke YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM H TPEIMETHBIM pe3yjbTaTaM oOOydYeHUs B
¢bopMUpPOBaHUY OCHOBHBIX BHUJIOB Yy4e€OHO-TIO3HABATEIBHOU JESATEIbHOCTH/YIECOHBIX
JEeHCTBHUM 00YyJaroNUXCs MO0 OCBOEHUIO COJIEpyKaHUsI OMOJIOTHYECKOTO 00pa30BaHMS.

B mporpamme mo Oumomorum (10—11 kimaccel, 6a30BBIi YpOBEHB) peaanu3OBaH
IPUHIMIT TIPEEMCTBEHHOCTH B HW3yYCHHH OWOJIOTHH, Ojarojaps YeMy B HeH
IPOCMATPUBAETCSl  HAMPABJICHHOCTh HA  pPa3BUTHE  3HAHMUM, CBA3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, IIEHHOCTHBIX OPHCHTAIIUM
JUIHOCTH, SKOJIOTMYECKOTO MBIIIICHHS, PEICTABICHUA O 3J0pOBOM 00pase KU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpYyKawlew mnpupogHoit cpeae. Ilostomy Hapsiay ¢
M3y4eHHUEM 00IIeOnOIOTHUSCKUX TCOPHA, a TAK)KEe 3HAHUK O CTPOSHHH KHUBBIX CUCTEM
Pa3HOr0 paHra U CYIIHOCTH OCHOBHBIX ITPOTEKAOIINX B HUX IPOLIECCOB B MPOTpaMMe
mo OWOJOTMHM VJACJICHO BHHMaHWE UCIIOJIb30BAHUIO IIOJYYEHHBIX 3HAHUA B
MTOBCETHCBHOM KWU3HU JIJIsl PEIICHUS TIPUKJIIAIHBIX 33/1a9, B TOM 4YHCiIe: MPO(HIAKTHKH
HACJICICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHMS  DKOJOTHYCCKH  I€JeCO00pa3sHOTO TOBEJACHHS B  OKpYyXKaromen
NPUPOJTHON Cpelie, aHaau3a BIMSHUSA XO3SMCTBEHHOM JESITEIbHOCTH YEJIOBEKa Ha
COCTOSIHUE TIPUPOJIHBIX W MCKYCCTBEHHBIX OKOCHCTEM. YCHUJICHHME BHHMAaHUA K
MPUKIATHON HAMpaBICHHOCTH Yy4deOHoro mpeaMera «buonorus» mOpPOIMKTOBAHO
HEOOXOMMOCTBIO 00ECIIEUCHHS YCIOBUM JIJIA PEIISHUs] OJHON M3 aKTyaJdbHBIX 3a7ad
IIKOJIBHOTO OMOJIOTHYECKOTO 00pa3oBaHusI, KOTOpas Ipeiarnojaraet GopMUpOBaHUE Y



oOydJaromuxcs  CHOCOOHOCTH  aJanTUPOBATbCS K  U3MEHEHUSM  JUHAMHUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemaHero o01mero oopa3oBaHUsl 3aHUMAET BAKHOE MECTO.
Ona oOecneunBaeT (GOpMHUPOBAHHE Yy OOYyUYAIONIUXCS MPEICTABICHUN O HAy4yHOU
KapTUHE MHUpa, PacIIUpseT U 0000IIaeT 3HAHUS O )KHBOU MPUPOJIS, €€ OTIIMUUTEITHHBIX
MpU3HAKaX — YPOBHEBOW OPraHU3AIMHN U DBOJIOIUHU, CO3MAET YCIOBUS JUIS: TIO3HAHUS
3aKOHOB JKMBOW MPUPOJBI, (OPMHUPOBAHUS (PYHKIIMOHATIBHONH T'PaMOTHOCTH, HABBIKOB
3I0POBOTO U OE€30IMacHOr0 o0pasa >KU3HU, SKOJOTHUECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHOIIICHUS K KUBOH NIPUPOJIC U YESIIOBEKY.

Bonpiroe 3HaueHWE OMOJOTHS MMEET TaK)Ke JIS PEIICHHS] BOCIUTATEIBHBIX U
Pa3BUBAOIINX 3a7[a4 CPEAHETO OOIIeT0 00pa30BaHMUs, COIHATU3ANNNA 00YJaIOIIIXCS.
N3yuyenue Onosioruu o06ecreunBaeT yCaoBHs Il POPMUPOBAHKS UHTEIUICKTYaIbHBIX,
KOMMYHUKAIIHOHHBIX M HWH(QOPMAIIMOHHBIX HABBIKOB, 3CTCTHUYECKOW KYJIBTYDHI,
CIIOCOOCTBYET WHTETpAIlii OWOJIOTMYECKUX 3HAHWWA C TPEJCTaBICHUSIMH M3 JIPYTUX
y4eOHBIX TPEJMETOB, B YAaCTHOCTH, (U3MKH, XUMUHW W Teorpaduu. HasBaHHBIE
MOJIOKCHHSI O TPEAHA3HAYCHUU Y4eOHOTro mpeaMera «bHoaorus» cocTaBUIM OCHOBY
JUISL  ONPENICIICHUSI TIOJXOJOB K OTOOPY M CTPYKTYPHPOBAHHUIO €r0 COJCpIKAHUS,
NPEJICTaBJICHHOTO B MTPOrpaMMe TI0 OMOJIOTHH.

Ot6op conepxkanus ydeOHOro mnpeamera «bwonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULIUNA KYJIbTYPOCOOOPa3HOIO MOJX0/Ia, B COOTBETCTBUU C KOTOPHIM
oOy4aromuecs: JOJKHBI OCBOMTH 3HAHUS M YMEHHUS, 3HAUMMbIC IJisi (POPMUPOBAHUS
oOI11el KyJlbTYphl, ONpPEAeIsIoNNe aIeKBaTHOE MOBEEHNE YEIOBEKa B OKPYKAIOIIEH
OPUPOJHON Cpelle, BOCTpPEOOBaHHBIE B TMOBCEAHEBHOM >KM3HM H MPAKTUYECKOU
nesitenbHOCTH. Ocoboe MecTo B OTOM CUCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTHI
collepKaHus, KOTOpBIE CIIy)KaT OCHOBOW it (OpMUPOBAHUS TPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHMHE MHUpAa M IICHHOCTHBIX OPHUEHTAIUAX
JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHHU3aIMH OMOJIOTHIECKOT0 00pa30BaHMUS.

CtpykTypupoBaHHe coOJepKaHUs y4eOHOro Marepuana B TIPOrpaMme TI0
OMOJIOTUM  OCYIIECTBICHO C Y4Y€TOM TPUOPUTETHOTO 3HAYCHUSA 3HAHUN 00
OTIUYHUTEIIBbHBIX OCOOCHHOCTSAX >KMBOW TMPUPOJBI, O €€ YPOBHEBON OpraHM3alluu U
HBONIIOIMHU. B COOTBETCTBUMU € 3TUM B CTPYKType ydeOHOro mpeamera «buomorusy»
BBIJICJICHBI CJIEAYIONME cojAepKaTenbHble JuHuu: «buomorus kak Hayka. MeTonbl
HAy4YHOTO TMO3HaHus», «KieTka kak Owonormueckas cuctemay, «OpraHusm Kak
Ouonornyeckas cucremay, «CuctemMa W MHOTO0Opa3We OPraHUYECKOTO MHPay,
«OBOITIOIHS KUBOM MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wusyuenusst ydyeOHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIaJIeHE OOYYAIOIIMMHUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHATBHON OpraHu3aIuu
KUBBIX CHCTEM Pa3HOTO paHTa W MPUOOPETEHHWE YMEHHMH MCIIOIH30BAaTh ITH 3HAHUS
JUTSI TPAMOTHBIX JIEWCTBHA B OTHONIICHHH OOBEKTOB XWUBOW MPHUPOILI U PEHICHUS
Pa3TUYHBIX JKU3HEHHBIX MTPOOJIEM.



JlocTmkeHue 1enu u3ydeHust ydeOHoro mnpeamera «buomorus» Ha 06azoBom
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIONIUMHUCS CUCTEMbl 3HAHUW O OHOJIOTHYECKUX TEOPUSIX,
YUYEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPABUIAX, CIIYXKAIIUX OCHOBOW IS
dbopmMupoBaHusl MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUpPa, O METOJaX
HAay4YHOTO T[IO3HAHUs, CTPOCHHHM, MHOT0OOpa3vMM U OCOOCHHOCTAX >KUBBIX CHUCTEM
pPa3HOr0 ypOBHS  OpraHW3allid, BBIJAIOMIMXCS OTKPBITUSIX U  COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y O0Oy4alOmMXCS IMO3HABATEIbHBIX, WHTEIJICKTYaJIbHBIX M
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O NyTIX pPa3BUTHUS B
OMOJIOTMU HaYYHBIX B3TJISAJIOB, HJICH U MOJXOJ0B K U3YYCHHIO )KMBBIX CUCTEM Pa3HOTO
YPOBHsI OpraHu3aIuu;

CTAHOBJIEHHE y  OOydammmxcs oOmel  KyJabTypbl, (QYHKIIMOHAIBHOM
IPAaMOTHOCTU, Pa3BUTHE YMEHUU OOBSACHAThL U OILICHUBATH SIBJICHUS OKPY>KAIOIIETrO
MUpa KUBOW MPHUPOJbI HA OCHOBAHWW 3HAHHMM W OIBITA, MOJTYYCHHBIX MPU U3YUCHUU
Ouojoruu;

dbopmupoBaHue y OOy4alOIMXCS yMEHUW  WIIIOCTPUPOBATH  3HAUCHHUE
OMOJIOTMYECKUX 3HAHWUNW B TPAKTHYECKOW JEATETLHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpOOUOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEITOBEKOM KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COONIONCHHS] dTUYECKUX
HOPM TP MPOBEJEHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTH OWOJOTUYECKUX 3HAHWM [JI1 TIOBBIMIEHUS YPOBHS
HKOJIOTHYECKOUN KYJIbTYpBI, 1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IIPUMEHCHHE TMPUOOPETEHHBIX 3HAHUN M YMEHUW B TIOBCEIHEBHOW >KU3HH IS
OLCHKH TOCJIEACTBUI CBOEHU JEATEIBHOCTH MO OTHOIICHHUID K OKPYXKaroUEeh cpee,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHME M COOJIOJICHHE Mep MPOPUIAKTUKU
3a00JICBaHHM.

B cucteme cpegnero o6miero oopasoBanus «buonorus», nzydaemas Ha 0a30BOM
YpOBHE, SBJISETCS O00sA3aTeNbHBIM Y4YEOHBIM TPEIMETOM, BXOIAIIMM B COCTaB
npeaMeTHol obnactu «EcTecTBEeHHO-HAYYHBIE IPEAMETHD.

st mzydenust 6uonoruu Ha 0a30BOM YPOBHE CpEIHEro OOIero oOpa3oBaHUS
orBoauTcs B 10 kitacce 68 wacoB (2 waca B Hemento, 1 4 — obs3arenbHas yacth Y11, 1
q — u3 yactu Y11, GopmMupyeMoii yqacTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHHIA).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (GOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIOICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbnos, Ixx. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOeHOTHYECKUI ), OMOChEepHBIH.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoHcTBa OenkoB. buonoruueckue
byHKITUN OEIKOB.

depMeHTHl — Owonormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN 1LIEHTp, cyOcTpaTHas cneunudpuyHocts. KodepmenTtsl. BurtamuHebl.
OTnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuoI03a). buonornueckue GyHKIHMH YIIIEBOJIOB.

Jlunupael:  Tpurnunepuasl, Qocdomunuasl, crepouabl. [ 'HapOoPUIBHO-
ruapodoOHble  cBoilicTBa. buonormveckue ¢GyHkuud JunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasr — MoHOMEpHI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenue n gpynknuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinetounas Teopust — mpumMep B3aUMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUSs KIETKH.

Knerka kak wenoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi Hapy>kHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oerka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
yKapuOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IpUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, INIMKOKAJIMKC, MX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TuiacTua. Bunbr mmactun. HememOpanHble
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii neHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaThH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer m cxembl: «llepmonnueckas TabnHIa XWUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTes 6enkay, «CTpoeHne MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentar, «Hykneunossie kuciaotel. JJHK», «CTtpoenue moiaekysbl
AT®», «CtpoeHre 3yKapuOTUUECKON KIETKn», «CTpOCHUE MKUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKNW», «CTpOEHHE MPOKAPHUOTUYECKON KIETKNY,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEeHUM, HKCIEPUMEHTOB, MUKpOIMpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTH4YeCKHe PAdOThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpPEe aMHJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnast pabora Ne 2. «UM3ydeHue CTpOoeHHS KIETOK pACTCHH,
KUBOTHBIX M OaKTepuil MOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HxX
OTHCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €JIMHOrO Mpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TeMmHOBas (Ga3el ¢doTocuHTe3a. Peakuum
doTocunTe3a. IhPekTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emsie. Biusinue yciaoBuii cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIICHHS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIue OakTepuu. 3HaAU€HUE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOIHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. OdDexTuBHOCTH
SHEPTeTHYECKOTO 0OMEHa.

Peakniuu wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢popMmbl ku3HN — BUpychl. Uctopust oTkpsitust Bupycos (. .
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedummra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepTaza W uHTerpasa. llpodunaktuka
pactpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUN.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.



Tabmuipel u cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenue J[HK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/da,
O6aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anmmkauuun «Yasoenue IHK u tpanckpunuusy»,
«buocuntes 6enkay», «CTpoeHue KIeTKN», Moaeib cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiM >KU3HEHHBIM LUK kieTku. WHTepdaza u MuTos.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukarnuss — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHbld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJBI.
[uToslornuecKne OCHOBBI PA3MHOXEHUS W  MHIAUMBUAYAIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenne kietku — muto3. Ctagun mutosa. Ilponecchl, NpoUCXOSIINE HA
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKHA — aroITo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecrosioe U moyioBoe. Buasl Oecnonoro
Pa3MHOKEHMS: JICJICHUE HaJABOE, I[IOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VMcKkyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECIOI0TO.

Meito3. Cragum Mmeito3a. IIporiecchl, npoucxoasiiMe Ha CTaaAusAX Menosa.
[ToBenenne xpomocom B menosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CnepmMaTo30ui, SHMIEKIETKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK H crepmMaTo3ousioB. OII0I0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pas3BuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpynsanus, opraHorenes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pazButne pacteHuil. OHTOT€HE3 I[BETKOBOIO PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:



Tabmuupl U cxembl: «@POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kinetku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMb», «Knertouneri nmukin», «Permmukanus JHK», «Mwutos»,
«Merio3», «IIpsMoe n HenpsAMoe pa3BUTHE», «l'amMeToreHes3 y MICKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTaIU OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOLIEr0o», «SIHIEKIeTKa MIEKONUTarmeroy, «Kapuokuues B KiIeTKax
KOpEelIKa JIyKa», MarHuTHas MOJEJNb-allUINKauusa «JleneHue KIeTKu», MOJEIb
JHK, Mozenb MetadazHoil XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpENapaTax.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaumn reHetuku. Mcropust pa3BuTHs TeHETUKH. Ponb uTonorun
¥ SMOpHOJIOTMM B CTAHOBJIEHWM TEHETHKHU. BKiIam poccHiicKuX M 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKH (THOPHUI0NIOTHYEeCKUi,
UUTOTC€HETUYECKUAM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHs. ['eHeTnueckass CHUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnaenem.
MonorubpugHoe CcKpeuuBaHue. 3aKoH eauHooOpasus THOPUAOB MEPBOTO
nokosnieHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH paACLICIUICHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHernuecknue  OCHOBBI ~ JUTHOPUIAHOTO  CKPEIIMBAHMS.
AHanu3upyroniee ckpemuBanue. Mcnonb30BaHne aHAM3UPYIOIIETO CKPEIIMBAHMS
IUI OTPEJICIIEHUsI TEHOTHUIIa 0COOH.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacJeJOBaHUIO TeHOB. HapylieHue cuernsieHus reHoB B pe3yJbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIECICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enernka mosia. XpoMOCOMHOE ONpeAesieHue mnojia. AyTOCOMbI U TOJOBbIE
XpOMOCOMBI. ['OoMOrameTrHele M rereporaMeTHsle opraHu3mbl. Hacienosanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKALMOHHON M3MEHYUBOCTU. BapuallMOHHBIN psii M BapuallMOHHAs KpHUBasl.



Hopma peakunn npusnaka. KonnuecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakuuu. CBolicTBa MOAU(DUKAIITMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIUYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHAas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOLECC — OCHOBA KOMOMHATHBHOMU
M3MEHYUBOCTU. MyTallMOHHAs U3MEHUYUBOCTh. Kitaccudukarus MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HacaeACTBEeHHOW n3MeHunBocty H. . BaBunosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJI0BEKa: F'eHCAIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemeHHoe ONpeAeICHUE FeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJE C MOMOIIbIO
[MI1P-ananu3a. HacneacTBeHHble 3a00jeBaHMsI 4YEJIOBEKAa: TEHHBIE OOJIE3HU,
00JIe3HU C HACIEJCTBCHHOM MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYECHUS TCHETUICCKUX
Oose3Hel. Meauko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHI YeJI0OBEKa.

JdeMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuuet u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
IUTOTEHETUYECKAas] OCHOBa», «3aKOH paCUICIUIEHU MU €ro IMTOr€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUITHOTO CKpELIUBAHUS, «Meiio3y,
«B3anMoencTBUE aJUICNIbHBIX TE€HOBY», «l'€eHeTHueckue KapThl PaCTEHHM,
KUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbsl YemoBeka U JKUBOTHBIX», «Buubl
U3MEHYHUBOCTHY», «MonudukannonHas W3MeHUYUBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTarmoHHAsI K3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmIIMKamuu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HemonHnoe momuHUpoBaHue», «Jurmbpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(GbOpMBI KPBUTEEB U OKPACKH TeTa), repbapuii «I opox MOCEBHONY.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

JlabopatopHast pa6ora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopras padora Ne 6. «M3ydueHune MoaudUKaMOHHONW W3MEHUYHBOCTH,
MIOCTPOEHUE BAPUALMOHHOIO PSiJia U BAPUALMOHHON KPUBO.



Jlabopartopnast pabotra No 7. «AHanu3 MyTauuid y Apo30Quiabl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Ipaktuueckass pabora No 2. «CocrtaBieHue ¥ aHaAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IPOLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
VYuenne H. W. BaBwioBa 0 MEHTpaxX MOPOUCXOKACHUS UM MHOr0oOpasus
KYJbTYPHBIX pacTeHHil. LIEeHTphl MPOUCXOXKAECHUA OOMAIIHUX XUBOTHBIX. CoprT,
MOpoJa, MTAMM.

CoBpeMeHHBbIE METOJIbI CeeKIIUU. MacCOBBIN U UHAUBUIYAIBHBIM OTOOpPHI B
CENEKIMU PACTEHUM UM KUBOTHBIX. OlleHKAa 3KcTepbepa. BIM3KOPOACTBEHHOE
ckpemBanue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHUE YUCTHIX JIMHUM.
I'eTeposuc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otnanéunas rtulOpuauzanus U e€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 H
MOJYYEHUE TOJUIUIONAOB. JIOCTHXKEHHSI CEJIEKIIMA PACTEHUM, >XUBOTHBIX H
MHKPOOPraHU3MOB.

buoTtexHonorusi kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUA. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHneix opranu3moB. KieTtouHas
uHxeHepus. Knerounele KyJibTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KinonupoBaHne BBICOKONIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. . Basumos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuuet u cxembl: kKapta «lleHTpBl MPOUCXOXKIEHUS W MHOTO0Opasus
KyJIbTYPHBIX pacTeHuin», «Iloposbl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuit», «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MBanoBay,
«(lomummonausi», «OOBEeKThl OWOTEeXHONOTHH», «KIleTouHbIE KyIbTYphl W
KJIOHUpOBaHUe», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH TUIOOB U KOPHETIJIIOI0B AUKUX (OPM U KyJIbTYPHBIX
COpPTOB pacTeHmil, repoapuiit «CeabCKOX03IHCTBCHHBIC PACTCHHS .

JlabopaTopHble H NpaKkTH4YecKHe padoThI:

Okckypcuss «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CEJIEKIMU pPACTeHUH U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHH YO bepmy,
COPTOUCIIBITATEIIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO34MCTBO, JAa0OpaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».



IINTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuYue MOTHBAIlMM K OOY4YeHHUIO OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3WLMH JIUYHOCTHU, NATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00YyJaIOIIETocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJlau, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3sHBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MpPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmocth 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3bIK U KYJIBTYDY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATH BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AaKTHBHOM JESTEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun W PeaTU30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaEMbIe TPH U3YYCHUH OHOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUM, IPUHOCAIIUX BpEd  OKpYKaroUEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH IKOJIOTUICCKOMH HAIPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTy JIFOJIbMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHUA B MEIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BATh OMOJOTUYECKAE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJi1 (OPMHUPOBAHUS MHUPOBO33PEHHSI OOydYarOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (pakT, MPUHIMUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COIMAIBHOW KOMIETEHIUMU OOYYaIoIIUXCs, CIOCOOHOCTH
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHus JTOJKHBI OTPaXaTh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEIIbHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHusi MpoOJjieM, CHOCOOHOCTBIO HM  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPEeoOpa30BaHUI0 W TMPUMCHCHHIO B Y4YEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTEIBHOCTU U KU3HEHHBIX CUTYalUAX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MIPOOJIEMBI U 3aJ1a4H, JOMyCKAIOIHUE aJTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JIUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMOoW Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHHS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JI0JEH, MPOSBIATh YBAKUTEILHOE OTHOIIIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH pENIEHUU OMOIOTHYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh LEIM  COBMECTHOM  JEATENBbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBMSX M IMOCTYIKAax MO OTHOUIEHWIO K HWBOM MPHUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U JKU3HEHHBIX CUTYaLUX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIb30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYyalllH, BhIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmernbie pesynabTarel ocBoeHusi mporpamMmmbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHMIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyaIlMsAX, a TaKXKe B peallbHBIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YUEHBIX-OHMOJIOTOB B  pPa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETYJIsLMs), YPOBHEBAsI OpraHU3alMsl >KMBBIX CHCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 HeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE YKUBBIX CUCTEM, MPOIIECCOB W SIBIICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BHIBOJBI HA OCHOBAHWH TIOJTYYCHHBIX PE3yIbTaTOB,;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJbl0 obecneyeHus O€30MacHOCTH CBOEro 3/10pPOBbS U 37I0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOJIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH Ja0OpaTOpHbIE U TpPAaKTHUYEeCKHue paboThl, COOII0IAThH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHITUIHBIN armapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PCAYIEHThI, IIEMU  IUTAHU,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenust o ouochepe B. U. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KCHHE  THIIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPH3HAKK CTPOCHHUS OHMOJOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHSI DSKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHuW3MbI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS IS OOBSICHEHHS OMOJOTHMYECKHUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, TOHMMaHHE HEOOXOIUMOCTH WCIOJIB30BAHMS JTOCTHXKECHHIM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JAOOpaTOPHBIE W TPAKTHYECKHE PaOOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpPMAIUK, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYt0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, I'PAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 4 1
HOTIOTHA Kax Hayxa 0 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBble cucTeMbl U UX OpraHu3alus 2 1 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1 2
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 6 0 httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 12 1 1
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 11 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U M3MEHUYNBOCTD 16 0 3 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 6 1 0
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 8



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hparrireckie u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl

bubmmoreka [IOK
1 buosorus B cucremMe HayK 1 0 0 https://m.edso0.ru/863e6122
06.09.2023 https://m.edsoo.ru/863e632a

Ponp Guonoruu B popMupoBaHuu bubmuorexa [JOK
2 COBPEMEHHOM HAYYHOU KapTHUHBI 1 0 0 08.09.2023 https://m.edso0.ru/863e6122
MHpa https://m.edso0.ru/863e632a

. bu6mmoreka [IOK
3 MeTobI MOSHAHMS AKHUBOH MPHPOLE. L 0 0 13.09.2023 | https://m.edso0.ru/863e6122

[IpakTrueckast padota Ne 1

4 «Mcnonp30BaHNE PA3TMYHBIX 1 0 1 bubnuoreka [JOK

METOJIOB IIPU U3YYECHUU 15.09.2023 | https://m.eds00.ru/863e6122
OMOJIOTNYECKUX OOBEKTOB

. . bu6mmoreka [JOK
> BXOAHOH KOHTpOIBIbIH TeCT L L 0 20.09.2023 | https://m.edso0.ru/863e6564

5 buonornueckne cuctemMsl, MPOIIECCHI 1 0 0 bubnunoreka [JOK
U UX U3y4eHUE 22.09.2023 | https://m.edsoo.ru/863e6564

7 XUMHUYECKUH COCTaB KIJIETKH. 1 0 0 bubnuoreka [JOK
Maxkpo- 1 MUKPO3JIEMEHTHI. 27.09.2023 | https://m.edso0.ru/863e674e

3 XuUMHUYECKui cocTaB KieTku. Bona u 1 0 0 bubmuoreka [JOK
MHUHEPAJIbHBIE COJIN 29.09.2023 | https://m.edso0.ru/863e674e

9 benku. CoctaB u cTpoeHue OeKoB 1 0 0 bubnuoreka [IOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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04.10.2023 https://m.edsoo.ru/863e6b72
bubnmoreka [JOK
10 Dy benos. 06.10.2023 https://m.edsocIJ_.[ru/863e6b72
11 ®epMeHThl — OUOJIOTHYECKHE bubnuorexa [JOK
KaTaJIn3aTOPBL. 11.10.2023 | https://m.edsoo.ru/863e6b72
JlabopaTtopHnas pabota Ne 1
12 «3yueHne KaTaIuTHYECKOM bubnuoreka [JOK
aKTUBHOCTH (PEpMEHTOB (Ha MpHMeEpe 13.10.2023 | https://m.eds00.ru/863e6b72
KaTaJasbl)»
bubmuorexa [JOK
13 YIICBO/EL 18.10.2023 https://m.edsoi.lru/863e6870
bubmuorexa [JOK
14 et 20.10.2023 | https:// m.edso;I ru/863e6870
15 Hywnemossie rucnorer. AHK. 25.10.2023 Et?fsﬂlpllr?::;;g :3/1263e6d50
16 Hyxnenrorste kucnorst. PHK, ATO 27.10.2023 Et?r?sH/P/I;T:;ig :3/1263e6d50
17 Hctopus u MmeTobpl U3ydeHUs bubnuoreka [JOK
kietku. Kietounas teopust 08.11.2023 | https://m.edso0.ru/863e6e88
18 Knerka kak nienoctHas kuBast bubmuorexka [JOK
cucTema 10.11.2023 | https://m.edsoo.ru/863e6d5¢
19 CrpoeHue npoKapuOTUYECKOU bubnnoreka [JOK
KIICTKU. 15.11.2023 |  https://m.edso0.ru/863e6e88
bubnuoreka [JOK
20 CrpoeHne 7ykapuOTHYECKOU KIIETKH. 17.11.2023 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
21 JIaGopatopHas pabota Ne 2 bubnuoreka [IOK
«M3yueHne cTpoeHUs KIETOK 22.11.2023 | https://m.edsoo.ru/863e6ff0
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pacTeHMi, )KUBOTHBIX, TPHOOB U
OakTepuii oI MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpENapaTax U ux

https://m.edsoo.ru/863e716¢

OTIMCAHUE
bubmmoreka [{OK
22
OOMEH BEIIECTB KITH META0OMHI3M 24.11.2023 | https://m.edso0.ru/863e766¢
bubmmoreka [{OK
2 o
3 OTOCHHTES 29.11.2023 | https://m.edsoo.ru/863e766c
bubmmoreka [{OK
24 X
CMOCHHTES 01.12.2023 | https://m.edsoo.ru/863e7c98
o5 DHepreTuyeckuii oOMeH. bubnuoreka [IOK
AHa’poOHBIN dTaT 06.12.2023 | https://m.edsoo.ru/863e7aae
26 DHepreTudecKkuii 00MeH. AdpoOHBIN bubmuorexa [JOK
JTarl. 08.12.2023 | https://m.edsoo.ru/863e7aae
97 JKu3zHeHHBIN UK KISTKU. [{enenue bubmuorexa [JOK
KJIeTKU. MUTO3. 13.12.2023 | https://m.edsoo.ru/863e7dc4
JlaGopaTtopnast pabota Ne 3
28 «HabGnrogenre MUTO3a B KIIETKAxX bubmuorexka [JOK
KOHYMKA KOPEILKA JIyKa Ha TOTOBBIX 15.12.2023 | https://m.edsoo.ru/863e7dc4
MHKpOIIpenapaTax»
29 buocunres O6enka. Peakims bubmuoreka [JOK
MaTPUYHOI'O CUHTE3a 20.12.2023 | https://m.edso0o.ru/863e796e
bubnuoreka [JOK
30 buocnres Oemia. Tpanckpumuis. 22.12.2023 | https://m.eds00.ru/863e796e
bu6mmoreka [JOK
31 Tpancnaums — Guocuites e 27.12.2023 | https://m.edsoo.ru/863e796e
39 KoHnTponpsHOE TecTpoBanue 3a 1 bubnuoreka [IOK
n/roaue 29.12.2023 | https://m.edso0.ru/863e796e
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Hexnerounsie hopmbl )KU3HA —

bubmuoreka [JOK

33
BHUPYCHI 10.01.2024 | https://m.edso0.ru/863e7540
34 CIIna, KOBUJ -19, mepst bubnuorexa [JOK
pOo(UITAKTUKH 12.01.2024 | https://m.eds00.ru/863e7540
bubmmoreka [{OK
@opMBI PA3MHOKEHUS OPraHU3MOB.
35 B 17.01.2024 https://m.edso00.ru/863e81b6
CCIIOTIOC pa3MHONKCHHUCE. o https://m.edsoo.ru/863e831e
o bubmmoreka [{OK
OpMI)I pa3MHO)KCHI/I$[ OpFaHI/I3MOB.
36 OMOBOG DA3MHONKEHIE 19.01.2024 https://m.edso00.ru/863e81b6
T p ’ o https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
37 Meios 24.01.2024 | https://m.edsoo.ru/863e7f4a
38 Buonorunueckoe 3HaueHne Meiiosa bubmmorexa [OK
' 26.01.2024 | https://m.edsoo.ru/863e7f4a
39 OO6pa3zoBaHue U Pa3BUTHE MOJOBBIX bubnuoreka [IOK
ki1eToK. OImIo10TBOPEHHE. 31.01.2024 | https://m.edso0.ru/863e81b6
JlabopaTtopnast pabota Ne 4
40 «M3yueHue cTpoeHus MOJIOBBIX bubnuoreka [JOK
KJIETOK Ha TOTOBBIX 02.02.2024 | https://m.edsoo.ru/863e81b6
MHKpOTIperapaTax»
)41 e e
M| oprasmmmon, mbpronammsi BuGamotexa LOK
P ' P 07.02.2024 | https://m.edso0.ru/863e8436
MIEPHO/I.
51
22| oprammmon, MooruGpmonamsrsr BuGamotexa LOK
p ’ p 09.02.2024 | https://m.eds00.ru/863e8436
MIEPHOI.
43 I'enetnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH 14.02.2024 | https://m.eds00.ru/863e86f2
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I'uGpuaonoruyeckuii MeTo

bubmuoreka [JOK

44 W3yUYEHHsI HACJIEJCTBEHHOCTH. 16.02.2024 | https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTEAOBAHUS
45 pu3HaKoB. MoHOrnOpuIHOE brbmmorexa [OK
21.02.2024 | https://m.edso0.ru/863e8878
CKpEIIMBaHUE
46 AHanu3upyrolee CKperuBaHmue bubmorexa HOK
28.02.2024 | https://m.eds00.ru/863e8878
bubmmoreka [{OK
41 JIrHOpHAHOE CKpeILHBaHIe. 01.03.2024 | https://m.edsoo.ru/863e89a4
48 3aKOH HE3aBUCHUMOT0 HACIEIOBAHUS bubmuorexa [JOK
MIPU3HAKOB. 06.03.2024 | https://m.edsoo.ru/863e89a4
49 CremieHHOoe HaclIeI0BaHue bu6moreka [IOK
MIPHU3HAKOB. 08.03.2024 | https://m.edsoo.ru/863e8c60
JlaGopaTtopnast pabota Ne 5
«M3ydeHne pe3yabTaToB
50 MOHZIrII/I6pHII:Ho}r,o U AUTHOPUIHOTO bubmorexa LOK
13.03.2024 |  https://m.edsoo.ru/863e8c60
CKpEeILMBaHUS Y IpO30(UIIbI HA
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [JOK
>1 Petieritka noxa. 15.03.2024 | https://m.eds00.ru/863e8c60
59 HacnenoBanue nmpusHaKkoB, bubnunoreka [JOK
CLEIUICHHBIX C I10JIOM 20.03.2024 | https://m.eds00.ru/863e8c60
53 M3MeHunBOCTh OPraHU3MOB. bubnunoreka [JOK
HenacnencrsenHass M3MEHUYUBOCTb. 22.03.2024 | https://m.edsoo.ru/863e8efe
JIaGopatopHas pabota Ne 6.
54 N3yuenne Moan(puKamoHHON bubnuoreka [IOK
U3MEHUUBOCTH, IOCTPOCHHE 03.04.2024 | https://m.edsoo.ru/863e8efe

BapUallTMOHHOTO pAda U
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BAPUALIMOHHON KPUBON»

95 Hacnencreennast "3MEHYHNBOCTh bubmorexa OK
8 ' 05.04.2024 | https://m.edsoo.ru/863e8efe
Jlaboparopuas padota Ne 7. «AHanu3
56 MYyTaIi 030(HITBI HA TOTOBBIX brbmmorexa [OK
yrat y p 10.04.2024 | https://m.edsoo.ru/863e8efe
MHUKpOTIperiapaTax»
57 I'eneTnka yenoBeka bubmorexa HOK
12.04.2024 | https://m.eds00.ru/863e8d78
58 I'enernka yenoBeka . CocraBneHue bubmmoreka [{OK
POJIOCITOBHBIX 17.04.2024 | https://m.eds00.ru/863e8d78
CemuHap no teme
59 «HacneacTBeHHOCTD U bubmorera [JOK
s 19.04.2024 | https://m.eds00.ru/863e8d78
W3MEHUYHUBOCTH OPraHU3MOBY
50 [IpakTruueckas padota "Pemenue bubnuoreka [JOK
reHeTHYEeCcKux 3amay"” 24.04.2024 | https://m.edsoo.ru/863e8d78
61 Ceneknus Kak HayKa bubmorexa TOK
B e 26.04.2024 | https://m.edsoo.ru/863e9214
62 Celnekuus Kak mpoiece bubmorera [JOK
i pott 01.05.2024 | https://m.eds00.ru/863e9214
63 MeTo1bl CeNeKIMU pacTeHU 1 bubnuoreka [JOK
YKUBOTHBIX 03.05.2024 | https://m.eds00.ru/863e9214
64 JlocTKEeHUs CeNEeKIIMU PACTeHU 1 bubnuoreka [JOK
YKUBOTHBIX 08.05.2024 | https://m.eds00.ru/863e9214
65 buoTtexHo0THs Kak OTpacib bubnunoreka [JOK
MPOU3BO/ICTBA 10.05.2024 | https://m.edso0.ru/863e9336
66 [IpomexyTouHas aTTecTalus. bubnuoreka [IOK
KoHTpoasHOE TECTHpPOBaHME. 15.05.2024 |  https://m.eds00.ru/863e9336
67 OTHUYECKHE aCIIEKThI UCCIICIOBAaHMI bu6nmoreka [JOK
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OMOTEXHOJIOTUHN 17.05.2024 | https://m.edso00.ru/863e9336
bubmuoreka [JOK
68 MenuuuHCKas TeHETHE 1 22.05.2024 | https://m.eds00.ru/863e9336
OBIIEE KOJJMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus : 10 knacc: yueOnuk, 6a3oBbiii ypoBeHb/ M. H.IloHomapesa,
O.A.Kopnunoga, T.E. Jlomununa u ap. ; nox pea.llonomapepoit 1.H. - M. :
IIpocsemieHue.

* buonorus, 11 knacc/ [Tonomapéra U.H., Kopaunosa O.A., Jlomununa T.E. u
npyrue; noj penakmueit [llonomapénoit M.H., O0uiecTBo ¢ orpaHn4eHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. Tlonomapena U.H., Kopuunosa O.A., CumonoBa JI.B. - buonorus. 10
kiacc. Meroauueckoe nmocooue.- M., Benrana - I'pad, 2019;
2. ITonomapena N.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11
kiacc. Meroauueckoe mocooue.- M., Benrana - I'pag, 2019.
3. [Tonomapesa M.H. buonorus. 10 knacc. Pabogas Terpans. — M.;
«BenTana-I"pad».
4. ITonomapera W.H. buonorus. 11 kimacc. Pabouas tetpans. — M.;

«BenTana-I"pad».



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
1. «Enunas xomnexuusa Hudposeix OOpa3zoBarenbHbix Pecypcosy»

(http://school-collection.edu.ru/).

N

. https://resh.edu.ru/subject/5/

w

. http://ebio.ru/ - DnexTponnsiii yueOHUK «bromOrHs».

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kiaetTok

(62}

. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

(o]

. http://evolution2.narod.ru/index.htm - sBomronus

\l

. http://nrc.edu.ru/est/r4/ - Ouomornyeckas KapTHHA MUPa

oo

. http://planete-zemlya.ru/ - ITnaneTa 3ems

(o]

. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6uonnka



