MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi PocToBckoii odJiactu

Ynpasiienue o0pazoBanusi AIMUHHCTpauuu ropoaa Hosomaxruucka

MBOY COILI Ne37

PACCMOTPEHA COI'JTACOBAHA YTBEPX/IEHA

pykoBoautens [IIMO 3aM. qupekropa o YBP  gupektop MBOY COIII
€CTECTBEHHO- HAYYHOTO  [[yarko H.K. No 37
MKiaa badouuesa U.A.

I'panoBckas H.N.
[potokon Ne 1 IIporoxox Ne 1 IIpuka3s Ne 104
ot «27» arycra 2025 . oT «28» aprycta 2025T. oT «29» aBrycra 2025 .
PABOYASA ITPOI'PAMMA

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

s ooygaromuxcs 10 kiacca

HoBomaxrunck 2025



HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwiM: KoHUenryainbHble mnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero o6pazoBanust B Poccutickoit denepaiiyu, a TakKe MOJIOKEHUS O Crielin(uKe
Oouosiornu, €€ 3HAYCHWU B TO3HAHUM SKUBOW TIPUPOJABI M OOECICUCHUU
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
orpeieieHbl OCHOBHbBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1a€t npeacTaBieHue o Lelix, 00 o0uel cTpaTeruu
oOy4deHHMsl, BOCIUTAHUS Y PA3BUTHS 00y4aIOLIUXCsI CPEICTBAMH y4eOHOTO ITpeIMETa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COAEPKAHUE, €r0 CTPYKTYPY,
pacmpenesieHue Mo paszjieliaM U TeMaM, PEKOMEHAYEMYIO TOCIe0BaTeIbHOCTD
U3y4YeHHUs y4eOHOro Marepualia ¢ y9ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0Opa30BAaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00ydJaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM U MPEIMETHBIM pe3yibTaTaM OOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4arolUXCsl IO OCBOCHHUIO COJEPIKaHMUs
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kimaccel, 6a30BbIii ypOBEHB) peaTn30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIMHN JTMYHOCTH, SKOJOTHUECKOTO MBIIUICHHS], MPEICTABICHUNA O 3J0pPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarollled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTUYECKUX TEOPH, a TaKkKe 3HAHHUH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YACICHO BHUMAHUE HCTIOIB30BAHHIO
MOJIYYEHHBIX 3HAHUW B TTOBCETHEBHOM KMU3HU JI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKU HACIEICTBEHHBIX 3a00J€BaHUM YEJIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71ecO00pa3HOro
MIOBEJICHUS B OKPYXKAIOIIEH NMPUPOJHON CpeJie, aHaIu3a BIIMSHUS XO3AMCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
VYcunenve BHUMaHUSI K MPUKIAAHOM HAMpaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO 00ECIIEUCHUSI YCIOBUH [Tl pEIICHUs



OJIHOM M3 aKTyalIbHBIX 3aJa4 IIKOJIHOIO OMOJIOTrHYECKOro o0pa3oBaHus, KOTOpPas
npeanonaraer GOpMUPOBAHUE Yy OOYHAOUIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMs 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYHYAIOIIMXCA MNPEACTaBICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU JBOJIIOIHUH, CO3IAET
yCIOBUS  JUISi:  TO3HAHMUS  3aKOHOB  JKMBOM  MpUPOnbl,  (OpMHpPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOIMX  3aJa4  CpeJHero  obmero  o0pa3oBaHUs, COLMAIU3ALUU
oOyuaromuxcs. M3ydenune 6uosorun oOecrneynBaeT ycioBHs sl (GOpMUpOBaHUS
MUHTEJJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTHYECKUX 3HAHUU C
NPEJICTABICHUSMHU U3 IPYTUX YUeOHBIX TPEAMETOB, B YACTHOCTH, PUUKH, XUMUU U
reorpa¢uu. Ha3BaHHble TOJIOKEHHS O MpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» CcoOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IIO
OHMOJIOTHH.

Otb6op comepxkanusi ydyebHoro mpenmera «buonorus» Ha 6a30BOM ypoOBHE
OCYHIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyuaromuecs AOJKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O0IIEH KyJIbTYpHI, OINpPEACNSIONINE aJeKBATHOE IOBEJCHHE
YeJIoBeKa B OKPYJKAIOIIEH NPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KAaHUs, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABJIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHe cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu
IBOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeIbHble TUHUMU: «buosorus kak Hayka. MeTonbl
HAy4yHOTo To3HaHMs», «KieTka kak Ouomoruyeckas cucremayn, «OpraHusm Kak
Ouonoruyeckas cucrema», «Cuctema MU MHOrooOpazue OpPraHMYEeCKOro MHpay,
«IBOJIFOLUS YKUBOW PUPOJABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAILHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
WCIIOIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 0a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOM
Ui OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlUH, BBIAAIONMIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHaau3a JAHHBIX O IMYTSAX Pa3BUTUA B
OMOJIOTMM HAyYHBIX B3IJISJIOB, MJACH U TOAXOJOB K HM3YYCHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPTaHU3AIINH;

CTAHOBJICHHE Yy OOydJaromuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBICHATH M OLEHUBATDH SIBICHUS OKPYKAIOUIETO
MUpa )KMBOU MPUPObI HA OCHOBAHUY 3HAHUH U OIbITA, IOJYYEHHBIX IIPU U3YYCHUU
OHOJIOTHH;

dbopMupoBaHue y O0Oy4arolUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTU OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOMN KU3HU IS
OLICHKH IOCIIEICTBUNA CBOEU AEATEIIBHOCTU MO OTHOLIEHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE W COOJIIOICHHE Mep NPOOUIAKTUKU
3a00JIeBaHMA.

B cucreme cpenmnero o6miero obpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHOM o0sacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

J11s1 u3yyeHus OMOJOTHHY HAa 0230BOM YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YecKUue padoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPraHUYECKON IIPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

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

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

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

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUUYHAA CTPyKTypa). XUMHUYECKHE CBoHcTBa OelkoB. buonoruueckue
GyHKIMHN OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas cnenuduyHocts. Kodepmentsl. Butamunbsl. Otauuus
(epMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaXapu bl (TJIHOK03a, pru003a U 1e30KCUpr003a), Tucaxapu bl
(caxapo3a, JakTo3a) W TMoJHcaxapunbl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoiicTBa. buonormveckue ¢GyHkuuu JunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HCTOUHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIUH.

[uTonorus — Hayka o kietke. Knerounas teopusi — npumep B3aUMOACHCTBUA
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak niemoctHas xuBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak renernueckuii ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: »JyKapuoTHueckas | TmpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHoOWIbl KIETKH: MHUTOXOHIPHUH, ILIACTUJIBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTuA. Buael mmactua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue sapa: suepHas o00J0YKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PacripeneneHre XuMUYECKUX 3JIEMEHTOB B HEKUBOU ITPUPOAEY,
«PacmpenienieHrne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJIEN.

Tabmuer m cxemsbl: «Ilepuonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoeHne MomeKybI



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE MJid MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydyeHuwe cTpoeHMs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMIIISIITUSL  (QHEPTreTUYEeCKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmenToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass W TeMHOBas (¢a3bl (¢doTocuHTe3a. Peakuun
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepuu. 3HAaUeHHEe XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHUE YHEPTUHU B KIJIETKE. DTaIbl YHEPreTHIECKOro oomMeHa. I mukonus.
Bbpoxenune m ero Buabl. KucimopogHoe OKUCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopunmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO0 OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KiIeTKe. ['€HETHMYECKMI KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuuta yenoseka (BUY) — Bo3z0yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumups3zes.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbM nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuTo3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosornuecKe OCHOBBI PA3MHOXKEHUA W  HWHJIUBUIAYAJIbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@DopMbI pa3sMHOKEHUS OPraHU3MOB: Oecroyioe U moyioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE TSl CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Cranuu Mmeiiosza. IIporecchl, nmpoucxoAsuiue Ha CTaaAUsAX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3Ha4YCHHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHHE W PA3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). JTanbl YMOPUOHATBLHOTO PA3BUTHS Yy TMO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIu4uHOuYHOE). Bnusnue



Cpellbl Ha Pa3BUTUE OPraHU3MOB, (PAKTOPbBI, COCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct un pasButne pacreHmii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAIUH Pa3BUTHS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TOJIOBBIX KJIETOK»,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBanue: MHKPOCKOII, MUKpOIIPENaparThl «CriepMaTo30U/1bl
MJIEKOIUTAOUIETO», «SIHIEeKIeTKka MIIEKONUTarmero», «Kaprnokuues B KieTkax
KOpEIlKa JyKa», MarHuTHas MOJEib-alluMKanusa «JlejgeHne KIeTKku», MOJIEIb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnasi pabora Ne 3. «HaGmromeHwe muTO3a B KIETKAX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Posbs nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIaJq pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (THOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMAX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnenem.
MonorubpunHoe CkpeluBaHue. 3aKOH €JuHo0oOpa3us THOpPUAOB IEPBOTO
nokosieHus. [IpaBuiio qoMuHUpOBaHUs. 3aKOH paCIICIUICHHs TPU3HAKOB. ['unoresa
yuCcTOTHI raMeT. [1oyiHOe 1 HenmoaHOe TOMUHUPOBAHUE.

JurnbpuaHoe  CKpellMBaHUE. 3aKOH  HE3aBHUCHMOTO  HAacJeJI0BaHUS
npu3HakoB.  lluToreHerndeckre - OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
11 OTIPEJICIICHUsI TeHOTHIAa OCOOH.

CuenuieHHOe HaclieoBanue npusHakoB. Pabora T. MopraHna no cuerjieHHOMY
HAaCJICJOBAaHUIO I'eHOB. Hapylenue cueruieHus TeHOB B Pe3yIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKNE KapTBhl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocoMbl. ['omorameTrHble W reTeporaMeTHbie OpraHu3mbl. HacnenoBanue
MPU3HAKOB, CLIEIIJIEHHBIX C MOJIOM.

HN3meHunBOCTh. BUabl N”3MEHYMBOCTH: HEHACJICACTBECHHAS M HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuarimoHHbI psif ¥ BapualmOHHAs KpPUBas.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKas, HW3MCHUMBOCTh. KoMOWHATHUBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecCc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTallMoHHAast u3BMeHYUBOCTh. Kiaccudukanust MyTaluii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnas HacieACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOTNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOe ompeaesIeHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[1I1P-anamu3a. HacmencTtBenHnble 3a00JieBaHUS 4YeJIOBEKAa: TI'CHHBIE OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauud. CTBOJOBbIE KIETKH. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIIAKTUKH U JICUSHUS] TEHETUICCKHUX
Oose3Hed. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHUI YeII0OBEKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-PecoBckuii, H. 1. BaBumos.

Tabmurp! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH PACIICIJICHUS U €r0 IIUTOreHETUYEeCKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «Jlurudpugnoe ckpemmuBanuey, «llutonornyeckrue oCHOBBI JUTHOPUIHOTO
CKpemuBaHusy, «Meno3», «BzauMoaerncTBUe ajuieabHbIX TEHOBY, «l €HETHYECKHe
KapThl paCTeHUH, )KUBOTHBIX M 4elIOBeKa», «I'eHeTuka mosay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TojJoM», «KapuoTumbl yemoBeka M >KMBOTHBIX),
«Bugbel m3mMeHunBOCTHY, «MonudukanmuonHas W3MEHUYMBOCTHY», «HacnemoBanue
pesyc-dakropan, «I'eHeTHKa TpynI KpoBu», «MyTallmoHHAss K3MEHUIUBOCTD.

OGopynoBaHue: MOJSTU-AMIIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOT U MUKpormpenapat «Jpo3zodunay (Hopma, MyTanuu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moCeBHOM».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPELIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora Ne 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaeHUe CEJEeKIMH U TOMECTHUKALIUS.
VYyenne H. U. BapunoBa o neHTpax MpoUCX0kKACHHUS © MHOI000Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpPT, IOPO/Ia, IIITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBEHHBIN MyTareHe3 u mojiydeHue
NOJIUIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanus pexomOuHaHTHOM JIHK wu TpaHcreHHpIx opranu3moB. KieTtouHas
uHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHdeckue  npodbimembl. MO  —  reHeTH4ecKu
MOIU(PUITUPOBAHHBIE OPTAaHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. BauiioB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabnmuuet u cxembl: kKapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuil», «I[lopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «PadoTer akagemuka M. ®@. MBaHoBay,
«llonmummonaus», «OOBEKTH OUOTEXHOJNOTUNY», «KIleTOuHblE KyJIbTYyphl H
KJIOHUpOBaHUe», «KOHCTpyHnpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHre: MYJSKH TUIOIOB M KOPHETIIIOOB AUKUX (POPM U KYIbTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

Okckypcuss «OCHOBHBIE METOIBl W JOCTHXKEHHUSI CEJEKIMU pPACTEHUH U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO ILIEHTPA)».

Cornacio ®I'OC COO, ycraHaBiMBarlOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  00pa3zoBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHMSI mpeameTra «buomorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUNCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuyue MOTHBAlMM K OOYy4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKJACHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIMYME OSKOJOTMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «bhosiorus» IOCTUTaroTCs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTaHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MMATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIIOBEKY TPyJa M CTAapIIEeMy IOKOJECHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH ITO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPECHHE >KU3HEHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B MPOIECCE peaanu3ali OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIBHOM JICATSILHOCTH, B TOM UYHMCJIC B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOIMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJIEHAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Y4eOHBIX M T[O3HABATENIBHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYyMaHUTApPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIAHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IMPOILIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
noCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHMH, TOHUMAaHUS 3HA4YEeHHs] OHWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccnu;

4) 3cTETHYECKOr0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usnyeckoro BocnutaHus, GOopMHPOBAHHMSA KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy M :

MOHUMAaHUE U peau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiaspHas (u3uyeckas aKTUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HENPUATHUSI BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W €aMOOOpa3OBaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HICTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISl
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPUOOPETAEMBIC TP U3YUCHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpU pPEHIeHUHu NOpoOieM, CBSI3aHHBIX C  palMOHAIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHuCcTeM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCAILUX BPEJl OKPYKAIOILIEH ITPUPOJHON
cpele, YMEHHE MPOTrHO3UPOBATh HEOJArONpPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHYECKOW KYJIbTYPBI,
OIbITa NEATENIbHOCTU JKOJIOTUYECKOU HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOM, KOMMYHHUKATUBHOM U COLMAIIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IMPAKTHYECKON AEATEIIBHOCTH YKOJOTHUECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYphl KaK CpEACTBa
B3aMMOJICHCTBUS MEXAY JIIOAbMU U TTO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM KaK HayKH, OCO3HaHus e pold B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oO1IecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIIeHUU NpodsieM
COXpPaHEHHUs IPUPOJIHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW IMBUIIM3AIIMM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAJIBEHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIMIEHUSI OOLIEH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTU OOyYarommXcs, HOpMHUPYEMOit
MIPU U3YUYEHUU OUOJIOTHH;

IIOHMMAaHWE CYUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUN OKPYKAIOIIETO MHPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C EJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJIOTHYECKHE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LEHHOCTH HAaYYHOHM JESATEIBbHOCTH, TOTOBHOCTH OCYILIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUU MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mnpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbBIE 11  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJAIOITUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINC
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeI0BaHNe, HAOI0ICHUE, NU3MEPECHHE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM  OOYYaroOIIUXCSA, CIOCOOHOCTh  OOYYaIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKHC 3HAHUS M YHUBEPCATbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBiaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BBI€e JJOrHUYecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIHMpPOBAaTh M aKTyaJu3UpOBaTh  IpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, Ki1accupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE NMPHU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpeNeNATh IeN JACATEILHOCTH, 3ajaBas TmapaMeTpbl W KPUTEPUU HX
JTOCTHKCHUS, COOTHOCHTD PE3YJIbTAThI ICTEIHBHOCTH C TTOCTABICHHBIMU LIEIISIMHU;

UCITOJIB30BaTh OMOJIOTHYECKUE MOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, 10
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MOCIBHBIC CPEICTBA JUTS MPEICTABIICHHS CYIIECTBCHHBIX
CBSA3¢ W OTHOIICHWM B M3y4aeMbIX OHMOJOTHYECKHX OO0BEKTaX, a TakKKe
MIPOTHBOPECYHMM Pa3HOro poja, BBIABICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HCTOYHHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a1a4, IPUMEHEHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIbHOU
JESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3ajiauy,
BBIIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJISl TOKa3aTeIbCTBAa CBOUX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYCHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHHUKAX MH(POpMAIUH (TEKCTEe y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITNIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O HCIIOJIb30BAHUS PA3TUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMYy  MPEICTABICHUS
Ounonornyeckoil UHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4yeCTBE CpEJACTBA TMpu paboTe ¢
Oouosiorndyeckor uHMOpMaNME: TPUMEHSITh XUMHYECKUe, (uznueckue u
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIBI, (OpMYJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEACTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

1) o01enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYallWH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATH YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPPeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOKO TOYKY 3PEHUSI C HCIIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HMCHOJ30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHUAYaJbHOU
paboThI IpH peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aMMOJICHCTBUS MPU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN KaKJIOr0 Yi€Ha KOJIJIEKTHUBA;

MPUHUMATh 1€  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUKECHHUIO: COCTaBJISITH IUJIaH JCUCTBUH,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OIEHHUBATh HAEU C TO3UIUU HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUSA Ui BBISBICHUS MpoOJeM U HX
pelieHrs B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHICHUS MO0 HUX
CHUKEHUIO;

MPUHUMATh MOTHBbI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cneruuyeckue s yueoOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIPETALUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CUTYyallUsAX, CBSA3AaHHBIX ¢ Ouojorueit. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEJACTABJICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Klacce OJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBaTh COJEp)KAHHE OMOJOTHYECKHX TEPMHUHOB W TOHSTHMA:
KU3Hb, KJIETKa, OPraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CamMoOperyJsiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHAs, XpPOMOCOMHAsi,
MyTallMOHHAs, UEHTpajbHasg JOrMa MOJEKYJsipHON Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHBIX pacTeHuid H. 1. BaBunosa), onpenenars rpaHULbI UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJAaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE TUITOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISITh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPraHHU3MOB, OCOOEHHOCTH
MPOLIECCOB: 0OMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPIruu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOI0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAIbHOTO pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS JUISI OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 IPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJpl0 obecnieyeHHsi O€30MacHOCTH CBOEro 3/0pPOBbS U 3[0POBbS
OKpPYXAaIOLUX JII0IeH, COOMI0IEHUsI HOPM IPAMOTHOI'O MOBEICHUS B OKpYKarollei
IPUPOJHON Cpejie, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTHIKESHUM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUH TUTSI palroHaILHOTO
IPUPOIOIIOIH30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHMYeCKHEe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIeOBaHUE, COCTABISITH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS Ui MPEICKa3aHUsl HACJIeJIOBaHUSI MPU3HAKOB Yy
OpraHU3MOB,;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKUE PabOThI, COOMIOAATH
npaBuia pu padbore ¢ ydeOHBIM U JIabOpaTOPHBIM 000pPYIOBaHUEM;

yMEHHE KpPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISpHbIC
MaTepHalbl), ITUYECKHME aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOIOrNYECKyr0 HHPOPMAIIUIO M3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh OHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» ¢ 11
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OUOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBCHHBIX HAayK, B (POPMUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpPa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpPbIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUSl, TeHO(OHI, SBOJIIOIUSA, ABUXKYIIHE CUIbI ((haKTOpbI) SBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa30BaHUE, IKOJIOTMYECKHE (DAKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLEHTbl, LENU MUTAHUS,
JKOJIOTHYECKas MupamMuia, OnoreoreHos, onocdepa;



yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpHUs HBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OMPENIENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJIAMU HAYYHOTO TIO3HAHUS B OUOJIOTHH: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOrMYECKOTO AKCIIEPUMEHTA, BBIJIBUKEHUE TUTIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIy HCCIeAYyEeMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYEHHBIX pEe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMI, TECOPUM M 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIBI
Ha OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMNYJAIUN, TNPOIYIEHTOB, KOHCYMEHTOB, pPEIYyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBUS JKOJOTHMUYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKA DHEPrUM B HDKOCHUCTEMAaX, AHTPOIOTEHHBIX H3MEHEHUU B
DKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUA A OOBSICHEHUs OUOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS NMPAKTUYECKUX PEIUIEHUN B IMOBCEIHECBHOMU
KU3HA C LeJpl0 oOecrieueHus O€30MacHOCTH CBOEr0 3/0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl PallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIle OMOJIOTHYECKUE 3aayH, COCTABISTH CXEMBbI
MEepEeHOCca BEIECTB M SHEPTUU B AKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHUE BBIMONHATh J1aOOpAaTOpPHBIE W MpaKTUYECKue padoThl, COOII0IATh
npaBmiIa nmpu padbote ¢ yueOHBIM U JaO0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0O TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE IMCHMEHHBIE W YCTHBIE COOOIICHWUS,
00001ast OMoIOrMYecKyt0 WH(POpPMAIUI0 W3 HECKONIBKUX HUCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEIE CUCTEMEI U UX OpraHu3amnus 1 bubmorexa HOK
p 8 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprannu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

CpopMHpPOBaHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME
HAay4yHOTO 3HAHHUS €CTECTBEHHBIX HayK, B (OpMHUpOBaHUHU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS; O BKIAJAE POCCUICKUX U 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (QYHKIIMOHATLHOW ITPaMOTHOCTH

YCJIOBCKA I PCIICHHUA JKU3HCHHBIX 3aj1a4d

YMeHne packpbiBaTh COJEpXKaHWE OUOJIOTHYECKUX TEPMHUHOB U
MOHATHUM: JKWU3Hb, KJIETKAa, OpraHm3M; wmeTadbonusMm (oOMeH
BEIIIECTB U MPEBpAIIEHUE YHEPTUH ), TOMEOCTa3 (CaMOPEryJIsIs),
yYpOBHEBasl OpraHu3alys >KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE
(penponykiumsi), HacIEACTBEHHOCTh, W3MEHYMBOCTh, POCT U

pa3BUTHE

YMeHne  wumsnmaraTh  OMOJIOTMYECKHE  TeopwH  (KJIETOYHas,
XpOMOCOMHas1, MyTalinoHHas ), 3akonsl (I'. Mennens, T. Moprana,
H.N. BaBunoa) u yweHus (0 MEHTpax MHOroobGpasus u
MPOUCXOXKACHUSI KYJIbTYpHBIX pactenuii H.M. Basunosa),

OIPpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMH HAYYHOI'O IIO3HAHHA B ouoaorun
(Ha6J'IIOI[eHI/Ie " OIMHUCAHUEC )XUBBIX CUCTCM, IIPOLICCCOB U ﬂBHCHHﬁ;
OpraHu3anusa M IIPOBCIACHHUC OHOJIOTUYECKOIO OKCIICpUMCHTA,
BBIJIBUJKCHUC TUIIOTE3bI; BbBIABJICHUC 3aBUCUMOCTH  MCKIAY
HCCIICAYECMBIMHU BCINMYMHAMU, 00BsICHEHHE IMOJTYYCHHBIX
pe3yIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3dKOHOB; YMCHHC [CJIaThb BbBIBOJAbI HAa OCHOBAHHU IIOJIYYCHHBIX

pE3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIACTIATH CYHICCTBCHHbBIC IIPU3HAKKU BHPYCOB, KIICTOK
IMPOKapuoOT MU JOYKApUOT, OJHOKICTOYHBIX U MHOTOKJICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB U
IpeBpaliCHUus SHECPTHUU B KIICTKE, (I)OTOCI/IHTGSa, MIaCTUYCCKOIo u

OHEPTCTUYCCKOTI'O O6MeHa, XCMOCHHTE3a, MMHTO3a, Meﬁo:sa,




OINIOAOTBOPCHUSA, Pa3MHOXKCHUSA, HHIAUBUAYAJIbHOI'O PpPa3BHUTUSA

opraHu3Ma (OHTOI'€HE3)

YMeHue MNpuUMEHSTh MOJy4YEHHbIE 3HAHUS Uil OOBSCHEHUS
OMOJIOTMYECKUX IPOLIECCOB U  SIBICHUM, JUISI  HPHUHSTHUS
IPAKTUYECKUX PpEUIeHUH B IOBCEJAHEBHOM KH3HU B LEJAX
obecrieueHnss 0€30MACHOCTH CBOErO 3J0POBbS U 370POBbS
OKPYKAIOILKX JIFOJIEH, COOJIIOIEHUS] HOPM IPAMOTHOTO ITOBEACHHUS
B OKpYXalollel MpUpoaHON cpesie; MOHMMaHHe HE0OX0IUMOCTH
WCIIOJIb30BAHUS  JOCTM)KEHMH  COBPEMEHHOM  OHOJOTMU U

OMOTEXHOJIOT U JUIsl pallMOHATIBHOTO MPUPOI0TIOIb30BaAHUS

Ymenue peaTh 3JIEMCHTAPHBIC TCHETUYCCKUEC 3aa4Y HAa MOHO- U
I[I/IFI/I6pI/II[HO€ CKpCIIMBAaHUC, CICIIJICHHOC HaCJICJ0BaHUC,
COCTaBJIATDH CXEMBI MOHOFI/I6pI/I}1HOFO CKpC€IIuBaHUsA pIn b

IpeACKa3saHusA HACJICAOBAHUA ITPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJNHATH Ja0OpaTOpHbIE W NPAKTHUECKUE pPabOTHI,
coOnroAaTh mpaBuia Mpu padboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHUECKM  OIEHMBAaTb U HHTEPIPETUPOBATH
“HpOpMAIIUIO OHOJOTHYECKOTO COJACPIKAHUS, BKIIOYAIONTYIO
TICEBJIOHAYYHbIE 3HAHUA W3 pPa3IUYHbBIX HCTOYHMKOB (CMU,
Hay4yHO-TIOMYJISIPHBIE ~ MaTepuaibl);  3TUYECKHE  aCIEKThbI
COBPEMEHHBIX  HCCIENOBaHMII B  OHOJOTMH,  MEIULUHE,

OMOTEXHOIOT MU

10

YMeHue co31aBaTh COOCTBEHHBIC IMHMCBMEHHBIE W YCTHBIC
cooOmieHus, 0000mas OWONOTHYECKYI0 HH(POPMAIMIO W3
HECKOJIBKMX MCTOYHHKOB, IPAMOTHO MCIIOJIb30BaTh HMOHSTHHHBIM

alrapar OuoJIoruu

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1

buonorus kak HayKa

1.1

buonorus — Hayka o xuBoi npupoze. Ponb Guonoruu B opMupoBaHUN

COBPEMEHHOM Hay4HO# KapTuHBI MHupa. Crcrema OMOJIOrMUECKUX HAYK




1.2

Metoapl TO3HAHUS OJKUBOW TPUPOABI (HAOMIOACHUE, HKCIIEPHUMEHT,
ONHCaHKe, U3MEPEHHE, KIacCu(UKaIMs, MOJACIUPOBAHNE, CTATUCTHYCCKAS

00paboTKa JAHHBIX)

JKuBBIe cCTEMBI 1 HX opraHusanunsa

2.1

XKuseie cucrembl (OMOCHCTEMBI) KaK TpEAMET H3y4YCHUs OHOJIOTHH.

CBoiicTBa OMOCUCTEM H UX pa3sHOOOpa3ue

2.2

YpoBHM  oOpraHusanuu onocucrem: MOJIEKYJISIPHO-T€HETUYECKUH,
KJIETOYHBIM, OpPraHU3MEHHBIM, MNOMYISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIM,

ouochepHbit

XHWMHUYECKUI COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHE AJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpOdJeMeHThl. Bojga wm MuHepanbHble BemiecTBa. OYHKIHUH BOJBI H

MHHEPAJTbHBIX BelecTB B kKieTke. [lopaepxanne ocMoTuueckoro OagaHca
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benku. CoctaB u cTpoeHre OelIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OENIKOB.
He3amenuMble U 3aMEHUMBIE AMUHOKHCIOTHI. AMWUHOKHCJIOTHBIA COCTaB.
YPOBHU CTPYKTYypbl O€IKOBOM MOJIEKYNbl (TepBUYHAS, BTOpPUYHAS,
TpeTUYHAs U YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBOICTBa OENKOB.
buonornueckne GpyHKIuu 6€IKOB.

®depmeHTl — OwoJornueckue KataimszaTopbl. CTpoeHue (QepMmeHTa:
aKTUBHBIN 1IEHTP, cyOcTpaTHas crienupudHocTh. KodepmenTsl. ButamMuHsI.

OTnnums (bepMeHTOB OT HCOPraHNYCCKUX KaTaInu3aToOpoOB

3.3

VYrneBoapl: MoOHOcaxapuiabl (TJIIOKO3a, puOO3a W JA€30KCHpHO03a),
JMcaxapuibl (caxaposa, JIaKTO3a) W TMoJMcaxapuibl (Kpaxmai, TIIHKOTEH,
1eJUTF0II03a). bruonornueckue GpyHKIMH yriieBoOI0B.

Jlunmuapl:  TpUIHANEPUABI, CcTepouabl, ¢dochomumuasl. ['HapodmibHO-
ruapodoOHbIe cBoiicTBa. buonorndeckue ¢yHkiuu aunuao. CpaBHEHHE

YrieBo4o0Bs, OEIKOB U JIMIIKU 0B KaK HCTOYHHUKOB SHCPIrun
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Hyxneunosbie kucnote: JJHK wu PHK. Hykneotuast — MoHOMepbI
HYKJIeMHOBBIX kucioT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pyHkuuu

PHK. AT®: ctpoenue u GpyHKIHH

3.5

]_II/ITOJ'IOI"I/ISI — HayKa O KIICTKE. Knerounas TCOpHUH. MeTtoapl HN3YUYCHUA

KJICTOK

3.6

Knerka kak nenoctHas »xuBasg cucrtema. OOLIMe MPU3HAKU KIIETOK:
3aMKHYyTas HapyxkHas memOpana, Mmousekyiasl JIHK kak renermueckuit

arrapar, CuCTeMa CUHTE3a Oenka

3.7

Tumbl KJIeTOK: JSyKapHOTHUecKas W Ipokapuotuyeckas. OcobeHHOCTH

CTpOEHUSl TMPOKapUOTHUECKON kieTku. KierouHas cTeHka OakTepuil.




Crpoenue sykapruoTHuuecKo kiaeTkd. OCHOBHbBIE OTJIMYUS PACTUTEIHHOM,

KUBOTHON ¥ TPUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
¢ynkuun. [Tnazmatnueckas memOpana, e€ coricTa u pynkuunu. LluTormazma
u eé OpraHOU/BL. OmHoMeMOpaHHbBIE OpraHOM/IbI KJIETKHU:
sppomiazmaruueckas  cetb  (OIIC), anmapar [onbmxu, JHM30COMBI.
[losiyaBTOHOMHBIE ~ OpraHOMAbl  KJIETKU:  MHUTOXOHJPUH,  IUIACTHJBIL.
[Ipoucxoxaenre MUTOXOHpUH U TuiacTua. Buapl miactua. HememOpanHbie
OpPraHOMJIbl KIJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP, PECHUYKHU, >KTYTHKH.

OYHKIMHA OPraHOMIOB KIETKU. BrimtoueHus
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SAnpo — perynsTopHblil LeHTp KiIeTku. CTpoeHue siyipa: sjepHas 000y04Ka,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEMECTB B KIIETKE

}KI/ISHG,}IGSITGJ'IBHOCTB KIIETKN

4.1

OOMeH BelecTB, UM METa00IN3M. ACCUMMIIALUS (TITAaCTHYECKU 0OMEH) U
JTUCCUMUIISAIINS (SHEPreTUYECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO TIpoIiecca
MeTabonu3Ma. Tumbel oOMeHa BemecTB: aBTOTPOGHBIN M reTepoTpodHBIN.

Ponb ¢pepmenToB B 0OMEHE BELIECTB U NMPEBPALEHUH SHEPTUU B KIIETKE

4.2

®dotocunre3. CeroBas u TeMHOBas (Ha3pl (oTocwHTE3a. Peakuum
dhoTtocunTe3a. IddexTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A IS
XHu3HU Ha 3emuie. BiumsiHue ycioBuil cpeabl Ha (DOTOCHHTE3 M CIIOCOOBI
TIOBBIIIICHUS €T0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUIA.

XeMocuHTe3. XEeMOCHHTE3UPYIONIHe OakTepru. 3HaAYeHNE XEMOCHHTE3a IS

JKA3HM Ha 3emiie

4.3

DHepreTuyeckuii 0OMeH B KJeTKe. PaciiernieHnue BelecTs, BBIJACICHHUE U
AKKyMYyJIUPOBaHHE SHEPrUM B KIETKE. DTambl dHEPIeTUYECKOTO OOMEHa.
I'mukonmu3. bBpoxenue u ero Buapl. KuciaopogHoe OKHUCICHHUE, WU

KJICTOYHOC AbIXaHHUC. 9(1)(1)6KTI/IBHOCTL QHCPICTHYCCKOI'O obOMeHa

4.4

Peakiun marpuunoro cuHre3a. ['eHermyeckas uHpopmanus u JHK.
Peanuzanus renernyeckoit nHpopmanuu B kieTke. [ eHeTnueckuit KoJ u ero
cBoiictBa. Tpanckpunius — marpuunbeldi cuHte3 PHK. Tpancmauma —
6uocunres Oenka. KoaumpoBanue amuHOKHCIOT. Ponbp pubocom B

onocuHTese OeKa

4.5

Hexnerounsle hopmbl :ku3HU — BUpYChl. McTopus oTkpsiTs Bupycos (/1. 1.
WBanoBckuit). OCOOEHHOCTH CTPOCHHUS U JKU3HEIEATEIbHOCTH BUPYCOB.

BaKTepI/IO(I)aFI/I. bone3nu paCTCHI/II\/'I, JKHBOTHBIX M YCJIOBCKA, BBI3BIBACMBIC




Bupycamu. Bupyc ummynoxpedpunura uenoBeka (BUY) — Bo3Oyautens

CIINda. ITpodwmnakTrka pacpoCTpaHEeHUs BUPYCHBIX 3a00JIeBaHUI

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounslii 1muki, wid KU3HEHHBIH UK KieTkn. MaTepdaza u mwuro3s.
[Ipouecchl, mnpoTekatomue B uHTepdasze. Pemnmukauumsa — peakuus
matpuuHoro cuate3a JIHK. Ctpoenue xpoMocoM. XpOMOCOMHEIN Habop —
KapuoTur. JIMIJIOWIHBIM W  TalUIOUJHBIM  XpPOMOCOMHBIE  HaOOPBI.
Xpomatuasl. LluTomornyeckre OCHOBBI Pa3MHOKEHUS M NHIUBHIYaJIbHOIO
pa3BUTHUSA OPTaHU3MOB.

Jenenune knetku — muto3. Ctaauu murto3a. [Iponeccsl, npoucxoasmiye Ha

Pa3HBIX CTAAUAX MUTO34A. bromorndeckuii CMBICII MHUTO3a

5.2

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U nojaosoe. Buabl 6ecriosioro
pa3sMHOXEHHS: JIeJIeHHEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHHMe,  BEreTaTHBHOE  pa3MHOXeHHe.  VIckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUCHUEC IJIA CCIICKIIUU
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[TonoBoe pa3MHOXKEHHUE, €ro OTIIMIUS OT OECIIOJIOoTO.
Meiio3. Craguu Mmerosa. IIporneccel, nmpoucxoasanme Ha CTaausX Meiosa.
[ToBenenue xpomocoM B merose. Kpoccunrosep. buonornueckuii CMbICT U

3Ha4YeHHUE MeNo3a
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l'amerorenes — mpouecc 00pa3oBaHUSI MOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBbie »xene3bl: CeMEHHUKHM W sAuyHUKUA. OOpa3oBaHHWe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, SHIeKIeTKa) — CliepMaTOreHes3 U
ooreHe3. (OcoOEHHOCTH CTpOCHUS SUIEKIETOK U  CIIepMaTO30U[OB.

OmnonotBopenue. [lapreHorenes

5.5

NupuBuayaneHoe pa3BuTHe (OHTOreHE3). OMOPHOHAIBHOE pPa3BHUTHE
(omOpuorene3). Jtambl SMOPUOHAIBHOTO Pa3BUTHUA Y MO3BOHOYHBIX
KUBOTHBIX: JPOOJICHHE, racTpyisinus, opraHorenes. [loctamOproHampHOE
pa3BuTHE. THUIBI TMOCTIMOPHUOHAIBHOTO PA3BHTHUS: MPSAMOE, HEMPSMOE
(mmurHOYHOE). BimsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPBHI,
CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pasButue pacrenuil. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHHU, CTaITUN PA3BUTHUSA

HacneacTBeHHOCTh M H3MEHYHBOCTD OpraHnu3mMoB

6.1

Hpe,Z[MCT n 3aJa4u TCHCTHUKH. I/ICTOPI/IH pa3BUTHA T'CHCTUKH. Bknan
pOCCHﬁCKHX n 3apy6e)KHBIX y‘{éHBIX B Pa3BUTUC T'CHCTUKHU. MeTo b1

T'CHCTUKHU (TI/I6pI/L[[OJ'IOI“I/I‘-ICCKI/II\/'I, OUTOT" CHGTPI‘-IGCKPIfI, MOJICKYJIAPHO-




reHeTuueckuil). OCHOBHBIE T€HETHYECKUE TIOHATUA. [ eHeTuuyeckas

CHUMBOJIMKA, UCIIOJIb3yEMasd B CXEMax CerLLII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEeI0BaHUS IPU3HAKOB, YCTaHOBJIEHHBIE I'. Menaenem.
MoHOTrHOpUIHOE CKpeIIMBaHUE. 3aKOH €IUHO00pa3us THOPUIOB NEPBOTO
nokosieHus. [IpaBuiio MOMUHUPOBaHUS. 3aKOH PACIICIIIICHUS MPU3HAKOB.
I'unioresa uncroTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpemMBaHUE. 3aKOH HE3aBHCHMOTO  HACJIEIOBAHUS
npu3HakoB. l[luToreHernyeckue OCHOBBI AUTHOPHIHOTO CKPEUIMBAHUSI.
Ananusupyroliee  ckpemiuBaHue. lcronb3oBaHHE — aHATU3UPYIOLIETO

CKpCHIUMBAaHUA IJId ONPCACICHUA TCHOTUIIA ocobu

6.3

CuernieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mno
CLIETUIGHHOMY HacJeJ0BaHHIO TeHOB. HapyiieHue cuenieHuss I'eHOB B
pe3ynbTaTe KpPOCCHHIOBepa. XpPOMOCOMHAsi TEOpUsl HACIEACTBEHHOCTH.
['eneTnueckue KapThl.

I'enernka nmona. XpoMOCOMHOE OMNpENIETCHHUE M0JIa. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. 'oMorameTHbIe U reTeporaMmeTHbie opraHnu3Mel. Hacnenosanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

N3MeHunBOCTb. Bune M3MEHUYUBOCTHU: HEHAaCJIe[ICTBEeHHAS u
HacnencTBeHHas. Pomb cpeapl B HEHACHEACTBEHHON HW3MEHYMBOCTH.
XapakTeprucTuka MO (UKAITMOHHOM N3MEHUYMBOCTU. BapuanmoHHbIHA psia U
BapualMoHHas kpuBas. Hopma peaknuu npusHaka. KonuuecTBeHHBIE U
KayeCTBEHHbIE  MPU3HAKU W UX Hopma  peakiuu.  CBoiicTBa

MOIU(UKAITMIOHHONW U3MEHYHBOCTH

6.5

HacnencTtBeHHas, wiad TeHOTHIIMYECKAs, M3MEHYHMBOCTHL. KomMOMHAaTHBHAA
W3MEHYMBOCTh. MeH03 W TOJIOBOM MpOIECC — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalmoHHas M3MEHYMBOCTh. Kiaccudukamus MyTaruii:
TeHHBbIE XPOMOCOMHBIE, TE€HOMHbIe. YacToTa W TPUYUHBI MYTalUU.
Myrarennbsie (GakTopbl. 3aKOH TOMOJOTUYECKUX PSAIOB B HACIEICTBEHHOMN

n3MmenunBoctu H.1. BaBmioBa

6.6

I'enernka yenoseka. KapuoTtun uyenoBeka. OCHOBHbBIE METOJAbI I'€HETUKU
YyejoBeKa:  IeHEaJOrMyeckuil,  OJM3HEIOBBIH,  IIMTOT€HETUYECKUH,
OMOXUMUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuil. CoBpeMeHHOE onpeieTIeHHe
TEHOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHHME, I'€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoinbto I1P-ananuza. HacneactBenHble 3a001eBaHMs YeIOBEKa:
reHHble 00Jie3HH, OOJE3HH C HaClEACTBEHHOW NpeapacrosioKeHHOCTHIO,
XpoMocoMHbIe Oose3HH. ComaTHuYecKHMe | TIeHEepaTHBHbIE MYTallUH.
[Ipunnmnsl 370poBOro o0Opasza KHU3HM, JAUATHOCTHKH, NPOQHUIAKTHKU H

JCUYCHUA TCHCTUYCCKUX 0oJIe3HEH. MeauKo-TreHeTUIECKOe




KOHCYJIbTUPOBAHHC. 3HaucHUE MGI[I/IL[I/IHCKOI?I TCHCTUKHU B NMMPCAOTBPALLICHUN

U JICUCHUH T'€HETHYCCKHX 3a00JIEBaHUI YeJIOBEKa

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexuus Kak Hayka U Ipolecc. 3apoKICHUE CENEeKIMN U JOMECTUKALUS.
Vuyenue H.M. BaBunoBa o meHTpax MPOMCXOXKIEHUS M MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIAEHUS JOMAIIHUX >KUBOTHBIX.

Coprt, nopoja, mramm

7.2

CoBpemeHHbIe METOIbI celeKIuU. MaccoBbIi U MHAUBUYalbHbIN OTOOPHI B
CEJIEKIIMM PAcTEeHUM U )KMBOTHBIX. OLleHKa 3KcTephepa. bian3zkopoacTBeHHOE
CKpelrBaHue — HHOpuauHT. Yncras muHus. CKpeluBaHUe YUCTHIX JTUHUM.
l'erepo3uc, wmu rubpuanas cuina. HeponcTBeHHOe CKpelMBaHUE —
ayropununr. OtganénHas rulpunmzanus u e€ ycnexu. VMckyccTBeHHBIM
MyTareHe3 U MOJy4eHHE MOJUIUIONI0B. JJOCTHIKEHUS CeNEeKIINN PacTeHHIH,

JKUBOTHBIX U MUKPOOPTaHN3MOB

7.3

buoTexHoJIOTHsI KaK OTpacib MPOU3BOJACTBA. ['€HHAsT WHKEHEpHs. DTallbl
co3ganus pekomOuHanTHoM JIHK u Tpancrennsix opranuzmos. Kietounas
nHxeHepus. Kiilerounble KynbTypbl. MHKPOKIOHAIBHOE Pa3MHOKEHUE
pactenuii. KioHnpoBaHue BBICOKOMPOTYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. JKOJOTHYECKHE U dTHUecKHe mpooieMbl. MO — reneTuuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabcTBO
«IIpocBenieHue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
buonorus. [loypounsie pa3zpadotku k yueOHuky Ilaceunnka 10-11 kiaccobl
bazoBeiii yposens Ilpocsemienne 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU

HUHTEPHET
www.informika.ru - anektponssiit yueOHuk "buonorus" (sep. 2.0 - 2000) u3
rukiia "O6ydaroniye SHIUKIone A", - YueOHbIH Kypc, KOHTPOJIbHBIC
Borpockl. (Kak nmonb3oBathes - cm. "[Tomorrp".)
www.college.ru - pazgen "OTkpsiTOro Koyutemka" no buonornu. YueOHuK,
mojenu, On-line TeCThI, yUUTEITIO.
www.skeletos.zharko.ru - "OnopHo-nBurartesnbHas CUCTEMa YeJioBeKa'.
OO6pazoBatenbHbIil cailT o peamety buomnorus, kypc Uenosek. CtpoeHue
ckenera. Mplmeynas cucrema. Kak 3to padoraet. [Ipunoxenus: 2 cKkeleTHbIX
SHIUKIIOTICIUN; JIJIS1 YIUTENS - YPOKH, JIAOOPATOPHBIE, 6 TECTOB C OTBETAMH.
www.biodan.narod.ru - "buo/lan" - buonorus ot Jlansl. HoBocTu 1 0030p5I
1o 6uosioruu, 3xosnoruu. [Ipodriemsl u Teopuu. EcTh TeMaTHueCcKue BBITYCKH,

doToranepeu, buorpaduu BEIUKUX YUEHBIX, CIIELICIOBAPb.



www.bio.1september.ru - qyist yuurenei " uny Ha ypok buonorun". Crateu
o: boranuke, 3oo10orun, buomorun - Yenosek, OO1eH 0M0I0THH, DKOJIOTHH.
www.bio.1september.ru - razera "buosiorus" (Mexay BHIXOJJOM OYEPEIHOTO
HOMEpa ra3eThl U MOSBJICHUEM TMOJHOTEKCTOBOM BEPCUU HOMEpa Ha caiiTe
YCTaHOBJICH T'0JIOBOM MHTEPBAJI)

www .kozlenkoa.narod.ru - 9tot caiit Ko3nenko A.I'. - mpenogaBaTens u aJis
nmpenoaaBaTesel, Al TeX, KTO YYUTCS caM M YYUT APYTUX; OYHO U
JMCTAHIIMOHHO, OMOJIOTUHU, XUMUH, IPYTUM MPEIMETaM - C TTOMOIIbIO
KoMIibtoTepa u HTepHeT.

www.nsu.ru bruosorust B Borpocax v OTBeTax - ydeHbIe HOBOCUOUPCKOTO
AxazieMropojika OTBE€4aroT Ha BOIPOCHI CTAPIICKIACCHUKOB.

www.websib.ru - paznen "buonorusa" HoBocubupckoit o6pazoBaTenbHOM
cetu. [logbopka MaTepuanoB U CChUIOK (IIPOTPaMMBI, IPOEKThI, MATEPUATIBI Y
YPOKY, aOUTYPHUEHTY).

www.nrc.edu.ru - "buosiornueckas kapTuHa MUpa" - pazaen JIEKTPOHHOIO
ydyeOHuKa "KoHIenuu coBpeMeHHOoro ecrectBo3Hanus". Konueniuu
MIPOUCXOXKIEHUA )KU3HU U Teopuu 3Botonnd. (Ilepexon mo ccbuike BHU3Y
"Ianee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBotHble" Kak
sauknonenus. (O6vem nHbopmanmu Bredatiser.) BeiOpaTs OykBy,
OTKPOETCS CTpaHulla ¢ 1ByMs OOJBIIMMU KOJIOHKaMU Ha3BaHui: PacTenus u

XKupotHsie. BeiOupaem no Ha3BaHUIO - OTKPHIBAETCS onucaHue u (poto.



www.filin.vn.ua - "®unuH" - WUTIOCTPUPOBAaHHAS SHUUKIONEUS KUBOTHBIX.
K coxanenuto He Bce pa3zaesnbl ToToBbl. Onucanus U pororpaduu.
www.nasekomie.h10.ru "Hacekompie" O HaCEKOMBIX JJIsl IIKOJIBHUKOB -
OMKMCAHHE OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomble. [lonynsipHast knura AKMMYIIKMHA
N.N. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U (poTorpaduil. -
www.bird.geoman.ru IItuuel. [lonynapuas kaura Axkumymkusa U.U. ¢
MHO>KE€CTBOM LIBETHBIX PUCYHKOB U (hoTorpaduil.

www.animal.geoman.ru Mup >xuBoTHbIX. [lonynspHas kKHUra AKUMYIIIKHHA
N.W. c MHO€CTBOM IIBETHBIX PUCYHKOB U (hoTOrpaduil.

fish.geoman.ru Pei6b1. MiutrocTprpoBaHHast SHIMKIONETUS PHIO.
www.plant.geoman.ru - J)Ku3Hp pacteHui. 3aHUMATENLHO O OOTaHUKE.
bakrepuun. JIekapCcTBEHHBIE PACTEHUS.

www.livt.net - 3JIeKTpOHHAs WUTIOCTPpUPOBAHHAS SHIMKIIoNeaus "KuBbie
cymectBa. Knaccudukanus u ¢pororpaduu 63 Tekcra.

www.nature.ok.ru - Peakue u ucuesaromue xuBoTHble Poccun. Onucanus u
rojioca peAKUX KUBOTHBIX.

www.bril2002.narod.ru - buonorus ns mkoiasHuKoB. Kpatkas undopm. mno
pazaenam: O6mas ouosorusi, botanuka, 3ooorusi, Yenosexk.
www.festival.1september.ru - dectuBanb negarorudeckux uaeu "OTKPBITHIN

ypok" 2006 - 2007. Paznen "lIpenonaBanue 6uonoruun” - 86 crareil.



www.charles-darwin.narod.ru - Yapne3 /lapBun: 6uorpadust u KHUTH.
Enunas xomnekius nudpoBsix 00pa3oBaTEIbHBIX PECYPCOB

B nacrosimee Bpems B Komiekiuu pasmenieno 6osee 111 000 audpoBbix
o0pa3oBaTeIbHBIX PECYPCOB MPAKTUYECKHU MO BCEM IpeIMeTaM 0a3HCHOIO
yueOHoro 1iana. B Komnekuuu npeacraBieHbl HA00pbI HUGPOBBIX PECYpPCOB K
O0JBIIOMY KOJIMYECTBY YU€OHUKOB, peKOMEHI0BaHHBIX MuHoOpHayku PD k
UCIIOJIb30BaHMIO B 1IKOIaX Poccuu, MHHOBaIMOHHbBIE YU€OHO-METOIMYECKUE
pa3paboTKH, pa3HOOOpA3HbIE TEMATUYECKUE U MPEAMETHBIC KOJUICKIUH, a
TaKKe Apyrue yuyeOHble, KyJIbTYPHO-IIPOCBETUTEIHCKUE U TTO3HABATEIbHBIC
MaTepHaIbI

http://school-collection.edu.ru
denepanbHbIA HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(®IMOP)

[IpoekT penepanbHOro HeHTpa HHGOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(®LIMOP) nanpapiieH Ha pacIpOCTpaHEHUE AIIEKTPOHHBIX 00pa30BaTEIbHBIX
PECYPCOB M CEPBUCOB JISl BCEX YPOBHEH U cTyneHel oopa3oBanus. Calt
OINOP obecrnieunBaeT KaTAIOTH3AIMIO SJIEKTPOHHBIX 00Pa30BaATEIBLHBIX
PECYPCOB PA3IMYHOIO TUIA 33 CYET MCIOJIb30BaHUS €INHON
nH(GOPMAIIMOHHON MOJENN MeTaJaHHbIX. J{J1s Bocipou3BeAeHNUS y4eOHOTO
MOJyJIsl HA KOMIIbIOTepe TpeOyeTcs MpeABaApUTENILHO YCTAaHOBUTD
CIIeLIMAIbHBIA POrpaMMHBbIN TpoaykT — OMC-muieep.

Anpec caiita: http://fcior.edu.ru



denepanbHbIi 00pa30BaTENbHbBINA MOPTAT

Ha ®enepansnom 00pa3oBaTeIbHOM MOpTAaie Npe/ICTaBiIeHa OOIIUPHAS U
aKTyajgbHasi ”HGOpMAIIKS 10 Pa3IMYHBIM BOIIpOCcaM 00pa30BaHUS BCEX
YPOBHSIX: OT JIOIIKOJIBHOTO /10 IEPENOATOTOBKH U MOBBIMICHUS KBATU(UKAIUH.
Ha noptane ny0aukyroTcss UHPOPMAIIMOHHBIE U aHATUTUYECKUE MaTEPHAIIBI O
poccuiickoM 00pa3oBaHUM, OCBEIIAIOTCS COOBITUSI 1 MEPOTIPUSITHS
(denepanbHOro U perMOHAIBHOTO YPOBHEM, a TaK)Ke X0 peanu3aluu
HaIlMOHAJILHOTO npoekTa «O0pazoBanuey. http:// www.edu.ru/

denepanpHas nHGopMaronHas cucrema « EnmrHoe okHO JoCTyma K
o0pa3oBaTeIbHBIM PECypCcam»

®enepanbHas nHbopmalonHas cucrema « EquHoe okHO moctyna K
o0Opa3oBaTeIbHBIM peCcypcam» UHTETPUPYET U CUCTEMATU3UPYET CBEJIEHUS 00
AIIEKTPOHHBIX 00Pa30BaTEIIbHBIX U HAYYHBIX pecypcax OMOIHOTEK,
o0pa3oBaTeIbHBIX U HAYYHO — UCCIEAOBATEIIbCKUX YUPEKICHUHN, My3€eB,
U3JIaTEIBCTB, JIEKTPOHHBIX KOJUIEKIIMI BCEX YPOBHEH 00pa3oBaHUsI.

Anpec caiita: http://window.edu.ru/ buonorus.

DneKTpoHHas Bepcus )KypHaia «buonorus» uznareabckoro goma 1-ro
ceHTA0Ops. Calt ans yuurens " uny Ha ypok Ouonorun". Marepuansl K
YPOKY.

Anpec caiita: http://bio.1september.ru/
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