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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTHMH TEOPETUYECKYIO OCHOBY IS
ONpeJieNieHHs] MOAXOAOB K (OPMUPOBAHUIO COAEpKaHUS Y4YeOHOro IperMera
«buonorus» cocraBwin: KoHuenrtyaiabHble nonoxkeHns OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH ILI€JIE, COJEp)KaHUs, pE3yJbTaTOB OO0y4YeHus U
TpeOOBaHUI K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB, MOJOKEHUS 00 OOIIKX LENSIX U
MPUHIMIAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuguke 6Mosoruu, €€ 3Ha4eHUH B MO3HAHUU >KMBOM MPUPOJIbI U 0OeCrieYeHU !
CYILIIECTBOBAaHUS 4YeNoBeYecKoro odiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHUS U PA3BUTUSA OOYYAIOUIMXCS CpEICTBAMHU
yueOHoro mpenmera «buosorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Mo pasjeiaMm U Temaw,
PEKOMEHYEMYIO TOCIIeIOBATEIbHOCTh U3YUYECHHsI Y4eOHOTro mMarepuasna ¢ y4yéTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKH 00pa30oBaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nmnporpamMe mo OuONOTMM TaK)Ke YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NeSATENHbHOCTH/Y4eOHBIX JCHCTBUN 00y4alomMXCsl IO OCBOCHHUIO COIECP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIH ypOBEHB) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
MPOCMATPUBAETCA HAMPABICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dopmupoBaHuem €CTECTBEHHO-HAYYHOT O MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIMH JINYHOCTH, IKOJIOTUUYECKOTO MBIILJIECHHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XU3HM M OEpe’kKHbIM OTHOLICHHEM K OKpYy)Karollled MPUPOAHON cpee.
[TosTomMy HapsiAy ¢ U3ydeHHEM OOIIEOMOTIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa W CYINIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OHWOJIOTUM YJENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS TPUKIATHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
T€HETHYECKOI 0 KOHCYJIbTUPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
LIEJeCO00pa3HOro TMOBEJECHUA B OKPYXKAIOIIEH MNPUPOJHON cpene, aHain3a
BIUSTHUSL XO3SUCTBEHHON NESITEIHHOCTH YEJIOBEKa HA COCTOSHUE TPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPHUKJIATHON HAIIPABICHHOCTH
yueOHOoro npeaMera «buonorus» nNpoAMKTOBaHO HEOOXOIMMOCTHIO 0OECTICUeHUSs



YCJIOBUH JJIS pEUIEHUs OHOM M3 aKTyaJbHbBIX 3aJ]1ay IIKOJIHHOTO OMOJIOTUYECKOTO
oOpa3zoBaHusA, KOTOpass mpeamnosnaraeT (OpMHUPOBAaHHE y  OO0yYarolUXCs
CIIOCOOHOCTH aJaNTUPOBAThCA K M3MEHEHUSM JAUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOiero o0pa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OnHa obGecneunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOM KapTHHE MHUpa, pacIIUpsieT U 0000IIaeT 3HAHUS O >KHUBOU Tpupoje, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHu3allid W HSBOJIIOIUHU, CO3AET
yCJIOBHUSL  JIJIsl:  TO3HAHUS  3aKOHOB  JKMBOM  NPUPOABI, (POPMHUPOBAHUS
(GyHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe30macHoro oobpasza
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KMBOUW MPUPOIE
U YEJIOBEKY.

Bonbioe 3HaueHre OMOJIOTHST UMEET TaKXKe JJIsSl PEIICHHUS BOCIIUTATEIIbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oomero o0pa3oBaHMs,  COIUATM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu odecneynBaeT ycioBUs A GOPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOU KYJIBTYPhI, CIIOCOOCTBYET HMHTETpPAllUM OUOJIOTMUECKUX 3HAHHU C
NPEJICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O TpEIHA3HAYCHUH Y4EeOHOro mpeaMmera
«buonorus» CcoOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJAEpX aHUs, IMPEACTABICHHOIO B TNPOrpaMme II0
ouomnorumu.

Otb6op comepxanusi yuyebHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBJIEH C TO3UIUNA KYyJIbTYpOCOOOpPa3HOTO TOJXO0/ld, B COOTBETCTBHH C
KOTOPBIM OOyd4aromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi O00IIEH KyIbTYpBI, OINPENCISIONINE aJeKBATHOE IOBEICHUE
YeJoBeKa B OKpY’Kalollled MpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU M TIPAKTUUYECKOM aesTesbHOCTH. Ocoboe MEeCTO B 3TOM cHUCTEME 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPHIE CIy>KaT OCHOBOU isi (HOPMHUPOBAHUS
MPEJICTABICHU O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3AIHUH
OmoIornYecKoro 0Opa3oBaHws.

CTpyKkTypupoBaHHE coJAepX aHUs Y4eOHOro maTepuasa B TPOTPaMME IO
OMONOTUY  OCYIIECTBIEHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alvu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COAEepKaTeNbHble TMHUM: «buonorus kak Hayka. MeTo bl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrteMa», «OpraHu3Mm Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpasve OpPraHHMYeCKOro MHUpay,
«IBOTIONHUS KUBOU MPUPOJIBDY, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp um3yyenus yueOHOoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOy4YalOIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pPa3HOr0 paHra u NOpUOOpEeTeHHEe YMEHUM
WCIIOJIB30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOILICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CUCTEMbl 3HAHUU O OWOJOTHYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUjIax, CIy>KalluX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO MO3HAHUS, CTPOEHUH, MHOTOOOpa3u U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpTaHU3AIMH, BBIJAIOMIUXCSA OTKPHITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCA TMO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISJIOB, UACH M MOIXOJOB K H3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTaHOBJIEHHE Yy OOydYamoImMXCsi O0OIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHWBATH SBJICHUS OKPY’KAIOIIETO
MHUpa >KUBOM MpPUPOJAbl HAa OCHOBAHWM 3HAHUM M OIbITA, MOJYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y OOy4alOIMXCS YMEHHMHM WUTIOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUI;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTU IO3HAHMS YEIIOBEKOM KUBOU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHSI K HEH, COOTIOIEHUST STUIECKUX
HOPM P NPOBEIECHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKHX 3HAHWM MJIsI TOBBIINICHUS YPOBHS
HKOJIOTUYECKON KYJIBTYPHI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEAHEBHOW KU3HU JJIS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBLHOCTH M0 OTHOIICHUIO K OKPYXaIOIlel cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIeBaHMI.

B cucreme cpeanero o6Gmiero oOpa3zoBanusi «buonorusi», mzyuaemass Ha
0a30BOM ypOBHE, SIBIISIETCSI OOSA3aTEIbHBIM Y4YEOHBIM TMPEIMETOM, BXOISIIUM B
cocTaB npeaMeTHol obsactu « EcTrecTBEeHHO-HAYYHBIE TPEIMETHI.



COIAEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kinaccudukanus, MOJACIUPOBAHUE, CTaTUCTHUYECKass o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB TMPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

JXKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOJIBL.

CaolicTBa OMOCUCTEM U UX pazHOoOOpa3ue. YPOBHU OpraHU3allMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISAILMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynosanue: mojenb Mojekyiasl JIHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKA BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHASA, TpPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMY OENKOB.



®epmeHTl — Ouosiormdeckue Katanusatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuus pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoawl: MoHOcaxapuabl  (TJOK03a, pubo3a W JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JaKTo3a) M MoJiMcaxapuibl (Kpaxmay, TJIUKOTEH,
1esoIo3a). buonornvueckue GyHKIMH YIIIEBOJIOB.

Jlunuael:  Tpurnunepuasl, Gochorunuasl, crepouabl. [ 'mapoduibHO-
ruapopoOHble  cBoWcTBa. buonorundeckue QyHkuuu aunugoB. CpaBHEHHE
yTJ€BO/IOB, OEIKOB U JIUMKU0B KaK UICTOYHUKOB SHEPTHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hykneotuasl — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinerounas reopus — npumep B3auMOJIEHCTBHS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUYEeHHUS KICTKH.

Knerka xak 1enoctHas >kuBass cuctema. OOmMe NpU3HAKUA KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekynsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas | TMpokapuoTudeckas. (OcobeHHOCTH
CTpOeHUusl TpoKapuoTHdeckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MKXUBOTHOW U
IpUOHOMN KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsI CTEHKA, MIITMKOKAINKC, UX
dbyakuuu. [Tnazmarudeckas MmemOpana, e€ cBoiicTBa U pynkuuu. [luTomnasma u eé
opranouasl. OmHoMeMmOpanHble opraHounbl kietku: DIIC, ammapat Iombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpraHOMAbBI KJIETKH: MUTOXOHAPUM, IUIACTHUBL.
[IpoucxoxaeHne MHUTOXOHAPHN © TutacTun. Buael mractua. HememOpanHBIC
OpraHOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJH, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

Anpo — perynsatopHbiil eHTp kieTku. CTpoeHue siapa: saepHas 000JouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

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

Juarpammel:  «Pacnpenenenue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHue XUuMUYECKUX JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHnEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentar, «Hykneunossie kuciaotel. JJHK», «CTtpoenne mMosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKHU,
«CTpoeHHE pacTUTENbHON KIETKN», «CTpoeHHUE NPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYyJOBaHUE [IJIsi MPOBEICHUS
HaOJI0JICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaTbl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnass pabora No 1. «/3ydyeHue KaTaIUTHUYECKONW aKTHUBHOCTHU
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «J3ydyeHuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUH IMOJ, MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpErnapaTtax u ux
OMMCAHUE.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIIALINS (TUIACTUYECKUNA OOMEH) 1
JTUCCUMIISIITUS  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
Merabonmu3Ma. Poiib 3aKOHOB COXpaHEHUSI BEIIECTB W DHEPIMH B TMOHUMAaHUHU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPOHBIN U reTeporpodHblid. Ponb pepmenTOB
B 0OMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®dotocunte3. CBeroBas u TemHoBas (da3el  (GoTocuHTEe3a. Peakiuu
doTocunTe3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KU3HH
Ha 3emuie. Brniusiaue ycnoBuit cpeibl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HAUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuyeckuili 0OMEH B KJeTKe. PaciieruieHue BelecTB, BbIACICHUE U
AKKyMYJIHPOBAHWE DSHEPrUU B KIETKE. OTalbl HHEPreTHYECKOro oOOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peaknium wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetmdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Ortambl TpaHcasaiuu. KommpoBanume amuHOKUCIOT. Pomb pumbocom B
OouocunTtese Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYychl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHHUS U JKU3HEHHOrO IIMKJIa BHPYCOB.
bakrepuodaru. bone3snu pacTteHuii, XKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc mmmyHonedpuuura venoseka (BUY) — Bo3oyautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza.  lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdemoHcTpanum:

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

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMeHn», «Xioporiact», «Dotocunre3», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «'eHeTuuecKu Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1nukia Bupyca CIIN/da,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KiIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM WK KieTku. MHTepdaza u MuToS3.
[Ipormecchl, mpotekaronue B uHTepdase. Peruukanus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKMEe OCHOBBI Pa3MHOXEHHUS U  MHIAUWBUAYAIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kietkn — Muto3. Cranguu muto3a. IIponecchl, mpoucxoasdiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@®opMbI pa3sMHOKEHUS OPTaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JE€JICHUE HaJIBOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuMe Ha CTaAUSX MeHo3a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bBHOIOrMYecKuid CMBICT H
3Ha4YCHUE MEH03a.

I'amerorene3 — mporecc oOpa30BaHUSI TOJIOBBIX KJIETOK Y KMBOTHBIX.
[lonoBeie *xene3bl: CEeMEHHUKU U sSiUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — raMmeT (CrnepMaTo30u[, SHUIEKJIeTKa) — CHEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUSI SAMIEKIETOK U crepmMaTo30uAoB. OIIIOA0TBOPEHUE.
[TapTtenorenes.

NunuBuayanbHoe pasBuTHEe (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIIBHOTO PAa3BUTHUSI Y TO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuonanbHOEe pa3BuTHE. THUMBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacteHnii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@POpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3BuTHE», «['aMeToreHe3 y MiaeKONMUTAIMIUX U
yesaoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «Cnepmarto30uasl
MJICKOTTUTAIOIIEr0», «SMIekneTka MieKkonuTaromero», «Kapuokunes B KieTKax
KOpEIlKa JIyKa», MarHUTHas MOJeNb-aliuIMKaus «JlegeHue KIeTKu», MOIEb
JTHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

JlaGoparopnass pabora Ne 3. «HaGmromenwe muTO3a B KIETKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOECHHs TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M H3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3aaun reHeTuKkd. Mictopust pa3BUTHs TeHETUKU. Posib uTonoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan pocCHMUCKHX U 3apyOeiKHBIX
yu4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETUKH (THOPUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHnnaenem.
MoHoruOpuHOe CKpelMBaHWe. 3aKOH €IWHO-00pa3usi THUOPHIIOB TIEPBOTO
nokoneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pPacUICIUICHUS IMPHU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCHMOTO  HACJIECIOBaHUS
Npu3HaKkoB.  llUToreHeTvyeckue  OCHOBBI  JUTHOPUIHOTO  CKPEUIMBAHUS.
AHanmsupyroniee ckpemuBanue. Mcnoib30BaHne aHAIM3UPYIOWIETO CKPEIIBAHUS
TUTSI OTIPEICIICHNS TEHOTHIIA OCOOH.

CuemienHoe  HacneioBanwe mpuszHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. HapynieHne cuersieHus TeHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUEe KapThl.



I'enetrnka mosa. XpoMOCOMHOE OIpENeNIeHUE Moja. AyTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMorameTHble W TeTeporaMeTHbIE€ OpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLIEIIJIEHHBIX C MMOJIOM.

M3meHunBOCTh. BUIbI K3MEHUMBOCTH: HEHACJIEICTBCHHAS] M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONM U3MEHUYUBOCTH. BapuarimoHHbIN psij ¥ BapualimoOHHAas KpuBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencTBennas, wiam TeHOTUMUYECKas, H3MEHYHMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Meiio3 ¥ TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kinaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpuunHbl MyTanuid. MyTtareHHubie (GakTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuioga.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBeKa: F'eHEaJIOTNYEeCKUI, OJIM3HEIIOBLIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpeMeHHOE onpe/ieieHue FeHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananmm3a. HacnencTBeHHble 3a0o0jeBaHUS 4YeJIOBEKa: TEHHBIE OOJIC3HH,
00JIe3HU C HACIEJICTBEHHOM MPEeAPaCIONOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtuueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuHIUIIBI
3I0POBOTO 00pa3a JKM3HHU, TUATHOCTUKH, TPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBaHHE. 3HAYCHHUE MEIUIIMHCKOU
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHNI YeIOBEKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEINIMBaHHUE H  €TO0
IIUTOTCHETUYECKas OCHOBa», «3aKOH pACHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelMBaHUE,
«IuTomorudyeckue OCHOBBI JTATHOPUTHOTO CKpEIIIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE aJJIENbHBIX TE€HOBY», «l'eHeTnueckne KapThl pPaCTECHUH,
JKUBOTHBIX W YeJIOBeKa», «l'eHeTuka moia», «3aKOHOMEPHOCTH HacCeI0BaHUS,
CLHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYHMBOCTHY, «HacnemoBanue pesyc-
dakTopa», «'eHeTuka rpymn KpoBu», «KMyTarmoHHass U3MEHUUBOCTH.

OO6opynoBaHue: MOJACTU-AMIUIMKAIMA «MOHOTHOPHUIHOE CKpPEIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMmMa, MyTanuu
(OopMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U IpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabora Ne 6. «3yueHue MoaudUKaIMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

Jlaboparopnast pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceniekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLECC. 3apOXkKIACHHUE CEJNEKUNA U JTOMECTUKALUS.
Yuyenne H. WM. BaBwioBa 0 MEHTpaxX TMPOUCXOXKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpouCXO0XACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIM M UHIAMBUAYAIBHBIM OTOOPHI B
CEJEKIMH pPACTEHUN U KUBOTHBIX. OLIEHKa 3KCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras auHus. CKpelMBaHME YHUCTBHIX JIMHHIM.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHuE — ayTOPUAMHT.
Otnanénnas rtulpuamzanus u e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 H
NOJIyYEHUE TOJUIIIOUAOB. JIOCTHMXKEHUS CEJNEKIMH PAcTEHUW, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanust pexkomOuHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
uxeHepus. Kiietounbie KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiionnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHUeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel U cxembl: KapTa «LIeHTpPBI TPOUCXOXKICHHS W MHOT000pa3us
KYJBbTYPHBIX pacTeHuil», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemrka M. @. MBanoBay,
«ITomumnonaus», «OO0BEeKTH OMOTEexHOJIOTHNY», «KiaeTodHble KyIbTYphl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHUA  IIPOTPAMMLBI 11O
BUOJIOT N HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBarOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero olmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUS TpeaMera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKME OOYUYarOIIMMUCA POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJIM4he MOTHBAlMM K OOydeHWI0  OuoJoruw,
IieJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMU ~YCTAaHOBKAMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME OKOJOTMYECKOTO IIPABOCO3HAHMS,
CITOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS IMpeamera «buosiorus» JOCTUraroTCs B
€UHCTBE YYeOHOM W BOCIHUTATCIBHOW JICSITCIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMHU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpAa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOXEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPyJa M CTaplIeMy MOKOJECHHIO,
B3aUMHOTO YBa)XEHHUs, OCPEXKHOTO OTHOILICHUS K KYJIbTYPHOMY HaCICIUI0 U
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOro mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIeCcTBa, pacHIMpeHUE >KU3HEHHOTO
OTBITa M OMbBITA JICSITEILHOCTH B MPOIIECCE peaau3alliid OCHOBHBIX HAIpaBIICHUI
BOCTIUTATENIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [JEITEIBHOCTH NPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C pa3HBIMU YOKJACHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIGHUSI K MHEHHIO OIIMOHEHTOB IMPU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOM IrPaXI1aHCKOMN UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOMl Kpaul, CBOK PoawHy, CBOW S3BIK U KYJIBTYpPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO U MaMITHUKAM MPUPOABL,
noCcTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHKE JIMIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATUA LIEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauuusiMu HapoJ10B Poccuu;

4) 3¢cTeTUYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOIO 0JIArONMOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o60pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTBHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUIX, YTPOXKAIOIINX 37J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHATBHON NESITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U PeaTr30BHIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CamMoOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) KOJIOTHY€ECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIICHUE YPOBHSI 3KOJOTMYECKOW KYJIbTYphl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXKHBIX TOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTHUH
3HAHWSI M YMEHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBLHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  TpaBUJl  MOBEAEHUA B  MOPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
3KocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON Cpejlie, YMEHHE IPOTHO3UPOBATH HEOIArONPUATHBIC JKOJIOTUYECKHUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HaJIMYM€ Pa3BUTOTO 3KOJOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B IO3HABAaTEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON NEATEIbHOCTH YKOJOTHUUECKOM
HAaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOW KYJIBTYpPhl KaK CpPEICTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

NOHUMaHue crenudukd OUOJOTUM KaK HayKH, OCO3HaHHMs €€ PO B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEIOBEKa W
oOIIecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHUuU MpodiieM
COXpaHEHHMs TPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU /JII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peliaTh PEeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTeH BHIXOJAa U3 IIO0ATBHBIX IKOJOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIEHUSI OOILIEd KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3Y4YEHUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS I aHaluu3a u
OOBSICHEHUS SIBIICHUH OKPYXAIOMIETO MHUPA U MPOUCXOASIINX B HEM U3MCHCHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (PAKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 TOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS
pelieHus npooyieM B peajlbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOH JEsTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUW MO OHOJIOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YUMble JJIs1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIMIUIMHAPHBIE (MEXIPEeIMETHbIE) OOLIEHAayUYHbIE MOHSITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHpa U cHneuuduKy METOJO0B IO3HaHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx (BEIEeCTBO, SHEPIHUs, SIBJIECHUE, MPoILiecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,

UccleloBaHue,  HaONIOJIeHHe,  HU3MEpeHHe,  OKCIEPUMEHT U JPYTHX),
yYHUBEpPCAJIbHbIE y4eOHble JEHCTBUA (TO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIE,
PETYIISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COIIMAJIBHOM KOMIMETEHIMH OOYyYarouuxcs, CIOCOOHOCTD
oOyuaromxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHWUS M  yHHBEpCajdbHble ydeOHbIE JEHCTBUS B
MO3HABATEJILHOM U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

Ogaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHbIMHU
JEeUCTBUSIMMU:

1) 6a30BBI€E JJOrHUecKHe JeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpoOJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCU(pUKAIIUHA, 000OIICHUS), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH ),

OmpeAesaTh LEIH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C TTOCTABICHHBIMH IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHUE IMOHATHS IS 0OBSICHEHUS (PAKTOB M SIBICHUU
YKABOW IPUPOBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JCTyKTHUBHBIC, IO
aQHaJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYIHMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICITIbHEIC CpelcTBa JUTSE MpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJIOTHMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMM  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH pPELICHUS MPOOJIeMbl C YYETOM aHAIU3a UMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JEATEIbHOCTH,
HaBBIKAMHU  paspelieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PAa3JIUUHbIE BUJBI JEATCIBHOCTH 110 IOJYYCHUIO HOBOTO
3HaHUS, €r0 HUHTEpIIpeTaln, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsAX, B TOM YHUCJIEC TIPU CO3aHUN YIEOHBIX U COIUATIbHBIX MIPOCKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (GOpMYIUPOBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
NENUCTBHS B TPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHMS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJACTH
KU3ZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HbBIX MPEAMETHBIX 00IaCcTeM;

BBIJIBUTaTh HOBBIE WJIEH, MpeJjiaraTh OPUTHHAIIBHBIEC MOJXOJbl U PEIICHUs,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHAIM3UpPOBATH



nH(pOpMALINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKHU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpoOBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit nHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3ajay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IUUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (QopMy  MpeICcTaBICHUS
ouosiornueckoi nHGopmanuu (cxemsbl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
" 1ipyroe);

UCIIOJI30BaTh HAYYHBIM S3BIK B KadyeCTBE CpeJACTBa mpu pabore ¢
Oouosiorndyeckor wHGOpMALME: TPUMEHATh XUMHUYECKHEe, (HU3NYECKUE W
MaTeMaTHYeCKUe 3HAKM M CUMBOJIbI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pAacloO3HaBaHWUA U 3alUTBl  WH(OpMAaINH,
MHGOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAILIUU BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHU TIO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/JaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, IMPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JesITeJIbHOCTh:

MMOHMMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUIYaJIbHOU
paboTHI MpU pelIeHnH OHOTOTUYECKON MPoOieMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX JACHUCTBUM C y4ETOM OOIMIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIJIEKTHUBA;



NPUHUMATh [€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJAUHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OIICHUBATh KAa4E€CTBO CBOEr0 BKJIaJa M KaXKJOTO yYaCTHHMKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEAECHHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PEryJSSTUBHBIMU ACiCTBUSIMH:

1) camoopranuzanus:

UCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS I BBISABICHUS TPoOJeM U HX
pelieHns B )KU3HCHHBIX U YUEOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1EJeBbIEe W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEUCTBUSIX M MOCTYIKaX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIISITh NTO3HABATEIBHYIO JESITEIBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJILHO  COCTABJISITh IUIAH  pPEIICHHS TpoOJieMbl € YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1laBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUIIHH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUUA WM MBICIUTENBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI pedIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOT'O PELICHUS;

yMETh OLICHUBATH PUCKH W CBOECBPEMEHHO IPUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



MPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAJIU3€ pE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE Ce0NA U APYTrUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

OpUHUMATh MOTHUBBI M apryMEeHTbl JAPYIMX MpPU aHalu3e pe3yJbTaToB
NEeSATENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATHI

[IpeamerHbie pesynbTathl ocBoeHUs mporpammbl COO mno Ouonoruu Ha
06a30BOM YpOBHE BKIIIOUAIOT crieliupudeckue s yaeoHoro npeamera «buomnorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JCATEIBLHOCTH IO TOJYYCHHUIO HOBOT'O 3HAHHS W
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIlUsSX, a TaKKe€ B pPEaJIbHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
PE3YNIbTATHI IPEICTABIICHBI IO T0JIlaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIA/E POCCHMCKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTHH, (PYHKIIMOHATBLHOU
IPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Meradonmm3M (0OMEH BEIIECTB U MpEBpaIlcHHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJisdlus), YPOBHEBASI OPraHU3aLNsl KUBBIX CHCTEM,
CaMOBOCIIpOM3BeAeHUE (PENPOYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTUYECKHE Teopuu (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAs, IICHTpalbHAsS JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyJIbTYpHbIX pacTeHuid H. V. BaBuiioBa), onpenensarb rpaHUlbl
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOT'O MO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOILIECCOB M SIBIICHUM, OpraHu3alus U MPOBEJICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYMHAMH, OOBSACHEHUE MOJIYUYEHHBIX



PE3yJIBTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIC MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPTruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHANBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecneyeHHs O€30MacHOCTH CBOErO 3/0pPOBbS U 3710POBBS
OKPY>KAIOIIUX JI0JIeH, COOIOJICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
NPHUPOJHON Cpelie, TMOHMMaHUE HEOOXOIWMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJadyd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAacJeIOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBaHUS I MpEeCKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpaTOPHbIE W TMPAKTHYECKHE padoOThI, COONIIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIKU, HAYYHO-TIOMYJISIpHBIC
MaTepHalibl), STUYECKHWE AaCIMEKThl COBPEMEHHBIX HCCIENIOBaHUNW B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONIOTHYecKyt0 UH(POpPMAIIMI0O W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOSHHs ydeOHOro mpeamera «buonorus» 6 11
K1acce JOIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHWN O MECTE U PO OWOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHPOBO33PEHHsS, O BKIAJE POCCHMCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSALNS, TeHOPOH, FBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTMYECKUE TEOpuu (PBOJIOIMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKass TEOpUsl DBOJIOLMM), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogpimeBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HAmpaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OMPENIENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJeTh METOJaMU HAyYHOI'O MO3HAHUS B OMOJIOTHH: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHCTEM, IMPOIIECCOB W SIBIICHUM, OpraHu3alivsl W IMPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABM)KEHUE  THUIMOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXJIY HCCIEIyEeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TOJYUYEHHBIX
pPEe3yIbTAaTOB, UCIOJIB30BAHHBIX HAaY4YHBIX TMOHSATUM, TEOPUN U 3aKOHOB, YMEHHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCITOCOOJICHHOCTH
OpraHU3MOB, JEUCTBHUSI HKOJOTHYECKUX (DAKTOPOB Ha OPraHU3Mbl, MepeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXMMHUYECKUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIbl0 oOecreyeHusi O€30MacHOCTH CBOEro 370pPOBbS U 3I0POBBS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUsI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJWMOCTH HCIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHON OMOJIOTUU ISl PAlMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

yYMEHHE pelIaTh JIeMEHTAPHbIE OWOJIOTHYECKUE 3a/1aul, COCTABISITH CXEMBI
MEPEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUs );

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTHYECKHUE PadOTHI, COONIONATH
mpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPeICcTBa MacCOBOW MH(OpMAIU, HAyYHO-TIOMYJISIPHBIC
MaTepHasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO37]aBaThb COOCTBEHHBbICE NHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMOJOTrMYECKYt0 UHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh NOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [{OK
1 b 2 0.5
HOJIOTHIL Kak Hayka https://m.edsoo.ru/7f41c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3aus 1 bubmmorexa [OK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHHUE KIETKHA 8 1 bubmmorexa [OK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKH3HEeATELHOCTE KISTKH 6 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 UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 0 4




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHNe PA3THMYHBIX 1 0.5 bubmorexa OK
P ' https:/m.edso0.ru/863¢6122
METOJIOB MPH N3yYEHUHU
OMOJOTHYECKUX O0OBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI | bubmuorexa [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
XuMHYECKu cocTaB KiIeTKH. Boja u bubnuoreka [JOK
4 1
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CIKH. -OCTAB H CTPOCHHE DEIKOB https://m.eds0o.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
b K
7 YraeBopl. JIunuasl 1 nommorexa 110

https://m.edsoo.ru/863e6870




bubmuoreka [JOK

8 Hywrentossie kncnotel. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1enocTHas xKuBas
cucrema
CtpoeHnune s3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOTIpETiapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMeH BellecTB WM MeTaboIu3M hitps://m.edsoo.rw/863e766¢
bu6mmoreka [IOK
13 Potocures. XemocHnTes https://m.eds00.ru/863¢7¢98
. bu6mmoreka [JOK
14 DHepreTeckuit oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IMKI KISTKU. [{enenue
KJIeTku. MuTto3. JIaboparopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 Bubmiorexa OK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
FOTOBBIX MUKPOIpENapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
bubmmoreka [JOK
17 Tpancasmt — rocunTes benka https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl xU3HH — bubnunoreka [JOK




BUPYCBI

https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
b K
20 Meiios noamoreka 11O
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHueE.
o1 JlabopaTtopnast pabota Ne 4 0.5 bubnuoreka [JOK
«M3yueHune cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 WNHnmBunyanbHOE pa3BUTHE bubnuoreka [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HaCJIEJICTBEHHOCTH U U3MEHUYHBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 pU3HaKOB. MoHOTHOpUIHOE bubamorexa LOK
P ' piA https://m.edsoo.ru/863e8878
CKpeIllMBaHHE
UrUOpUIHOE CKpelMBaHue. 3aKOH
A PIA pett bu6mmoreka [JOK
25 HE3aBHCHMOI'0 HACJIEIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHHUE
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3y4yenue pe3yapTaToB 0.5 bubnuoreka [IOK
MOHOTHOPUHOTO U JJUTUOPUIHOTO ’ https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
FOTOBBIX MUKPOIpENapaTax»
27 I'enetuka nona. HaciaenoBanue bub6nmnoreka [JOK




IIPHU3HAKOB, CUCIJICHHBIX C ITIOJIOM

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

N3menuusBocts. Henaciencrsennas
M3MEHUYMBOCTb. JlaboparopHas

pabota Ne 6. N3yucHwme bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifia U
BAPUALIMOHHON KPUBO»
HacnencrBeHHasi “BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. | 0.5 bubnuoreka [JOK
«AHanu3 Mytauuil y Apo3o¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»
bu6moreka [IOK
30 Perteritka vienonera : https://m.edsoo.ru/863e8d78
Peseprueiit ypok. O60011eHIE TIO
31 TeMme «HacieacTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)
bu6mmoreka [IOK
32 (CenleKIui KaK KayKa H mporece ! https://m.edsoo.ru/8639214
13 MeTobl 1 JOCTHXKEHUS CEJICKIINT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib | bubnnoreka [IOK
NIPOU3BOJCTBA https://m.edsoo.ru/863€9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




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

* buonorus, 11 knacc/ bensies [1.K., bopoaun I1.M., deimiui .M. u npyrue;
nox penakuuei bensesa J[.K., JIpimmuna ["M., AkiinonepHoe o0111ecTBO

«M3parenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

B.B.Ilaceuynuk " Metoanueckoe nocodoue 10-11 xmaccer"”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnmmoreka IIOK
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