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MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mnporpamMmbl MO OHOJOTHMM TEOPETHUECKYID OCHOBY JUIS
ONpezeNieHUus] MOAXOI0B K (POPMUPOBAHUIO COJECpPKAHUS Yy4yeOHOro MpeaMeTa
«buonorusa» cocraBuim: KoHHenTyaubHbele mnonoxeHus PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIeH, COJEp)KaHUs, pe3ylabTaToB OOydeHUs U
TpeOOBaHUIl K YPOBHIO IOJITOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00 00LIUX LENsIX U
IPUHIUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpazoBanusi B Poccuiickoit @exnepanuu, a TakXKe TMOJOKEHUS O
cnernuduke OMOJIOTHH, €€ 3HAYCHUN B TIO3HAHUU XKUBOU MPUPOIBLI U 00ecrieYeHUN
CYIIIECTBOBAHMs ueJIOBEeUeCKOTo oOrmiecTBa. COrlacHO Ha3BAaHHBIM IOJIOKECHHSM,
oIpeziesieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uoa0rum Aa€T NpeAcTaBICHUE O LENAX, 00 00LIelH CTpaTeruu
oOy4eHHUsl, BOCIUTAHUS U PA3BUTHUS OOyYarOIIMXCS CpPEACTBAMH y4eOHOro
npeameta «buonorus», onpenenseT o0s3aTeNbHOE MPEAMETHOE COJCpIKAHUE, €ro
CTPYKTYpPY, PpacopeleieHue Mo pa3fenaM ©  TeMaM, pPEKOMEHAYEMYIO
[OCJIE0BATENBHOCTh U3YUEHHs yUeOHOI0 MaTepraia ¢ y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKM OOpa3oBaTEIbHOrO MpOIEcca, BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIMXCsl.

B nporpaMmmMe mo OuoNOTMHM TaK)Ke€ YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIHHOU
NeSATEIbHOCTH/Y4eOHbIX JEHCTBUIl OOy4arommxcs 10 OCBOEHHUIO COACpIKAHMS
OHOJOTNYECKOro 00pa30BAHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbId YPOBEHb) peain30BaH
IOPUHLIMAII TPEEMCTBEHHOCTH B M3y4y€HUM Ouosioruu, Onarojgaps 4yeMy B HeEH
IPOCMATPUBAETCA HANpPABIEHHOCTb HA pPAa3BUTHE 3HAHWM, CBA3aHHBIX C
(dbopMHUpoBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33PEHU, LHEHHOCTHBIX
OpUEHTALIUNA JINYHOCTH, 3KOJIOTHYECKOTO MBIIUIEHUS, MPEACTABICHUN O 310pPOBOM
oOpa3e XKM3HU M OCEpEeKHBIM OTHOIIECHHWEM K OKpY’KaIoLIeH MNPUPOAHON cpeje.
[Tosromy Hapsiny ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOpUHM, a TaKKe 3HAHUU O
CTPOEHHH JKUBBIX CUCTEM PA3HOTO PaHIa M CYLIHOCTH OCHOBHBIX NPOTEKAIOIIHUX B
HUX TPOILIECCOB B MpOorpaMMe Mo OWOJIOTUM yIEJICHO BHUMAaHWE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWI B MOBCEIHEBHOW KWU3HU JJIs PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHCle: MNPO(UIAKTUKU HACJIEICTBEHHBIX 3a00JE€BaHUIl uelIOBEKa, MEIUKO-
TFE€HETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS SKOJIOTMUECKH LEI€CO00Pa3HOro
MOBEACHUS B OKPYXAIOWIECH NPUPOJHON CpEAE, aHa3a BIMSHUS XO3IMCTBEHHOU
NEeATEIbHOCTH YEJIOBEKA HAa COCTOSIHUE MPHUPOAHBIX U MCKYCCTBEHHBIX 3KOCHCTEM.



YcureHne BHUMaHHUS K TPUKIAAHONW HAMpaBICHHOCTH Y4YeOHOTO MpeaMeTa
«buonorusy NpoaIUKTOBaHO HEOOXOAUMOCTHIO 00ECTICUCHHS YCIOBUMN I PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3aJ]a4 HIKOJIBHOTO OMOJIOTUYECKOro 0Opa3oBaHUs, KOTOpas
npeanoiaraer GoOpMUPOBaHUE y OOYyYaIOUIUXCS CIIOCOOHOCTH aJaNnTHPOBATHCA K
W3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE CpeHero o01ero 0opa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecneunBaeT (HOpMUPOBAHHE y OOYJAIONTUXCS TMPEACTABICHUN O HAyIHOU
KapTUHE MHpa, paclupseTr U 0000maeT 3HAaHWS O JKUBOM mpupone, €€
OTJIMYUTENBHBIX TPHU3HAKAX — YPOBHEBOW OpPraHU3aIlMd W JBOJIIOIUH, CO3AaET
yCJIOBHSI  JIJIS:  TIO3HAHWS  3aKOHOB  JKMBOW  TPHUPOABL,  (HOPMHPOBAHHUS
(GYHKIIMOHATBLHON TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M 0€30MacCHOr0 00pasa KU3HU,
HKOJIOTUYECKOTO MBIIIIEHUS, IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJIE U
YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHST UMEET TaKXKe ISl PEHICHUSI BOCIIUTATENIbHBIX U
pa3BHBAIOIIMX  3a7a4  cpeaHero  oOmiero  oOpa3oBaHHs,  COLMATH3AIIH
oOyuaromuxcs. M3ydenune Ouonornu obecriedynBaeT YCiIOBHs sl (OPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHKAlIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphI, CIIOCOOCTBYET HMHTETpanuu OUOJIOTHYECKUX 3HAHUU C
MPEICTABICHUSIMHU U3 JIPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMUU U
reorpadgun. Ha3BaHHBIE MONOXKEHHS O MpEIHA3HAYCHUH Y4YEOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY /Il OMNpPEIEICHHS TOIXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, MPEJCTABIEHHOTO B MpOrpaMme 1o
OHMOJIOTHH.

Ot6op coxmepkanus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C MO3WIMN KyJIbTypOCOOOpPA3HOTO TMOJXOAd, B COOTBETCTBUHU C
KOTOPbIM 00ydYarouiuecss TOJDKHBI OCBOWTH 3HAHUA M YMEHHMS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphI, OINPEACISIIONIME aJeKBATHOE IOBEJICHUE
YyeJoBeKa B OKpYKalollled MPUPOJHOU cpeie, BOCTpeOOBaHHBIE B IMOBCEIHEBHOMN
KU3HU U MOPAKTUUYECKOW nearenbHOoCcTH. Oco0oe MecTo B 3TOM cucTeMe 3HAHWM
3aHUMAIOT AJIEMEHTHI COJIEp>KaHUs, KOTOPbIE CIY>KaT OCHOBOU Jisi (hOPMHUPOBAHMUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHUHE MHpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OHOJOTNYECKOr0 00pa30BAHMSL.

CTpyKTypupoBaHHE COACpKAHHMS Y4eOHOTO MarepHala B Tporpamme Io
OMOJIOTUM  OCYIIECTBIECHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX JKMBOW MPUPOJBI, O €€ YPOBHEBOW OpPraHMU3alluu U
HBONIIOIMHU. B cOOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buosorusy»
BBIJICTICHBI CIIEAYIOUINE CONepKaTenbHble JUHUH: «buomorus kak Hayka. MeTosl



Hay4yHOro Mno3HaHus», «Kierka kak Ouosoruyeckas cuctemay», «OpraHusM Kak
Oouonormueckas cucremay, «Cucrtema M MHOrooOpazue OpraHMYEeCKOro MHpPay,
«IBOMIOLUA KUBOU IPUPOABD», « IKOCUCTEMBI U ITPUCYIIHUE UM 3aKOHOMEPHOCTI.

Ilenp wu3ydyenuss ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJaIcHHE  OOyYAarONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-QYHKIHMOHAJIbHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOTO0 paHra MW MNpuoOpeTeHHe YMEHHU
UCIIONB30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JCHCTBHI B OTHOIIEHWH OOBEKTOB
KUBOU MPUPOABI U PELICHUS Pa3IMYHbIX KU3HEHHBIX MPOOJIEM.

JlocTmxeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a3oBOM
YPOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CHCTEMbl 3HAHUM O OHOJOTMYECKUX TEOPHSIX,
YYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, IMPABUIIAX, CIY’KAIUX OCHOBOM
Ui (POPMUPOBAHHUSL MPEACTABICHUNH O E€CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHMs, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX JKHUBBIX
CHUCTEM pa3HOr0 YPOBHS OpPraHU3allid, BBIJAIOIIUXCSA OTKPBITUSX U COBPEMEHHBIX
HCCIIE0BAaHUAIX B OMOJIOTHH;

(dopMupoBaHue y OOy4yarolUXcs IO3HABATEJIbHBIX, HHTEJUIEKTYalIbHBIX U
TBOPYECKHUX CHOCOOHOCTEH B MpOIECCE aHalu3a JAHHBIX O IYTSAX pPa3BUTHUS B
OMOJNIOrMM Hay4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K HM3YyYEHHUIO JKHUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3aLUN;

CTAaHOBJICHHE y OOydYarommxcsi OOmeld KyJIbTypbl, (YHKIMOHAIBHOM
IPaMOTHOCTH, pPa3BUTHE YMEHUN OOBACHATh U OLEHUBATh SIBJICHUS OKPY>KAIOIIETO
MUpa KMBOM IPUPOJIbI HA OCHOBAHWH 3HAHUH U OMBITA, OJYYECHHBIX IIPU U3yUYECHUN
Omooruu;

dopMupoBanne y oOOydyarommxcs YMEHUH WIIIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAHUW B MPAKTUUYECKOW JIE€ATEIbHOCTH YEJIOBEKa, pa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIIOBEKOM IKUBOM
MPUPOJIbI, HEOOXOAUMOCTH OCPEKHOTO OTHOIIEHUS K HEM, COONIOICHUS STUUECKUX
HOPM IIpU IPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BaHUN;

OCO3HAaHHE IIEHHOCTH OHWOJOTMYECKUX 3HAHUM [JIs1 TOBBIIICHUS YPOBHS
HKOJIOTUYECKOH KYIbTYpPBL, A1 (POPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHNE MPUOOPETEHHBIX 3HAHUNM U YMEHUH B MOBCEAHEBHON >KU3HU IS
OLICHKHU TOCJIEJICTBUIA CBOEH JI€ATEIbHOCTH MO0 OTHOLIEHUIO K OKPY’KaIOIIEH cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COONIOACHHE MEp NPO(UIAKTUKU
3a00JIeBaHU.



B cucreme cpemgnero oOmiero oOpa3zoBanus «buosorus», m3ydaemas Ha
0a30BOM ypOBHE, SIBIISIETCS OOSI3aTEIBHBIM y4e€OHBIM MPEAMETOM, BXOJIALINM B
cocTaB npeaMeTHOM o0nacTu « EcTecTBeHHO-HAYyUHbIE TIPEIMETHD.

Jl1st u3yyenus OMoOJI0ruy Ha 6a30BOM YPOBHE CpPEHEro OOIIero o0pa3zoBaHus
otBoautcs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hexenro), B 11 kmacce — 34
yaca (1 gac B Heem0).



COIAEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUICCKUMH
U JPYTMMH €CTECTBEHHBIMH HayKamu, (uiocoduei, dTUKOH, ICTETHKON Hu
npaBoM. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAYYHOM KapTHUHBI
mupa. Cucrtema OMOJOTMYECKHUX HaAYK.

Metoasl MO3HAHUSI JKUBOM TPUPOJBI (HAOMIOAEHUE, HKCIEPUMEHT,
OMHUCaHHue, H3MEpeHHe, Kiaccupukanus, MOACIUPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

JdemoHncTpauuu:

[Hoptpersr: Y. lapsun, I'. Mengens, H. K. Konpnos, Ix. Yorcon n @.
Kpuxk.

Tabmuibl 1 cXeMbl: «MeTO b TO3HAHUS YKHBOU IMPUPOIBI.

JlabopaTopHblie U NpaKkTHYecKue padoThl:

[Tpaktuueckas padora Ne 1. «lcnonb3oBaHuE pa3MUHBIX METOJOB MpU
W3YYCHUN OMOJOTHICCKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPraHU3AIUA.

JKupble cuctembr (OMOCHCTEMBI) KaK TPEIMET H3YYCHHS OHOJIOTHH.
OTnnume )KUBBIX CUCTEM OT HEOPTaHHUYECKON TPUPO/IBI.

CpoiicTBa OuwocucteM HM HUX paszHooOpazue. YPOBHU OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIA, KJIETOYHbIN, TKAHEBbIM, OpPraHU3MEHHBIM,
MOMYJISIITUOHHO-BUIOBOM, IKOCUCTEMHBIN (OUOTeOIIeHOTHYECKHI ), OUOChEepHBI.

JdemoHncTpauuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TIPU3HAKH SKU3HW», «YPOBHHU
OpraHu3alllU KUBOU TPUPOBI.

O6opynoBanue: moaenb Monekyisl JITHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJICTKH.

XHUMUYECKHI COCTaB KIETKH. XUMHUYECKHE BJIEMEHTBI: MAKPOJIEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MuHepaibHbIE BElIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BelleCTB B KieTke. IlogaepskaHue
OCMOTHYECKOro OaiaHca.

benku. CoctaB u cTpoeHue 6eI1KoB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zamenumble W 3aMEHUMBbIE AMHUHOKHUCIOTHL. AMHWHOKHUCIOTHBIA COCTAB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YETBEPTUYHASI CTPYKTypa). XHMMHUYECKHE CBOICTBa OelKoB. buonormueckue
(byHKIIIHN OENKOB.

depmeHThl — Ouosornueckue katanuzaTopbl. CTpoeHue ¢depmeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas crneuuduanocts. KodepmeHntsl. ButamuHsbl.
OTtnuunst epMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYrieBoael: MoOHOcCaxapuasl (TIOKO3a, pubo3a ©  Ae30KCHpH003a),
aucaxapujpl (caxaposa, JIaKTO03a) W MoJiucaxapuibl (Kpaxmal, TJIMKOIEH,
LeJUT0103a). bruonornueckne GyHKIUM yIiI€eBOAOB.

Jlunuapl:  TpurmMiepuasl, QGoconunuasl, crepouasl. [uapodunsHO-
ruipodoOHble CcBOMCTBA. buonormueckue ¢yHkuuu aunuaoB. CpaBHEHUE
YIJ€BOJOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB SHEPTUU.

Hykneunoseie xucnmotel: JHK u PHK. Hykneoruast — moHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u pynkiuu JJHK. Ctpoenne u pynkuuu PHK.
Buaesr PHK. AT®: ctpoenue u hyHKIIUN.

[utonorns — Hayka o kietke. KrerouHnas Tteopuss — mpuUMEp
B3aMMOJCHCTBHS uael M (PaKTOB B HAYYHOM IO3HAHWUU. MeTOnbl H3y4YCHUS
KJIETKHU.

Knerka kak 1menoctHas >kuBasi cucreMa. OOume MpPU3HAKU KIIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmonekysbl JIHK kak reHernueckuii anmapar,
CUCTEeMa CHHTe3a Oernka.

Tumsl KJIETOK: JyKapHoTHYecKass W mpokapuoTudeckas. OcoOeHHOCTH
CTpOoeHHUs pokapuoTuyeckon kietku. Kinerounas crenka Oaktepuit. CtpoeHue
DYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIWYUS PACTUTEIBHOMN, MKUBOTHOW H
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTE€HKA, MIIMKOKAIHUKC,
ux (Qynkuu. Ilnasmatuyeckas MemOpaHa, €€ cBoWcTBa U (DYHKIIMH.
[Murorna3zma u e€ opranouabl. OgHomemMOpaHnHbie opraHoubl kietku: JIIC,
anmapar [ompaxu, Jsu3ocoMbl. I[loayaBTOHOMHBIE OpPraHOMIbBI  KJIETKH:
MUTOXOHJAPUH, TUIacTUABL [IpoucxoxaeHne MUTOXOHIpPUN U TIacTul. Buasl
wiactua. HemeMOpaHHble opraHOMIbI KJIETKU: pUOOCOMBI, KIETOYHBIM IEHTD,
LHEHTPUOIH, PECHUYKH, KIYTUKUA. DYyHKIIMU OPraHOMI0B KIETKU. BKIItOUeHus.

SAnpo — perynstopHblil 1IeHTp KieTku. CTpoeHue ajpa: sijgepHasi 000JI04Ka,
KapuoIuIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEHIECTB B KIIETKE.

JdemoHncTpauuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitaeH, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Jnarpammer:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneineHne XuMUUECKUX 3JIEMEHTOB B )KUBOUW MPUPOIEY.

Tabmuubl u cxembl: «lleproguyeckas TabiauIa XUMHUUECKUX JIEMEHTOBY,
«CTpoeHne MOJEKyJbl BOJbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIbI
oenka», «Ctpoerue depmentay, «Hyknennossie kuciaotel. JIHK», «Ctpoenue
Mosiekynibl  AT®», «CrpoeHne »YKapUOTHYECKOM KIETKn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTtpoeHue
MIPOKAPUOTUYECKON KIETKW», «CTpoeHue sapa KIETKW», «YTIEBOIbBD,
«JIntmaeny.

OOopynoBaHHe: CBETOBOW MHKPOCKOI, OOOpPYJOBaHUE ISl MPOBEICHUS
HaOII0JICHUM, M3MEpPEHUN, DKCIEPUMEHTOB, MUKpPOIpenapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

JlabopaTopHble ¥ NpaKkTHYecKue padoThl:

JlabopatopHas pabota Ne 1. «M3yueHue KaTaIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTala3bl)y.

JlabopaTopuast pabota Ne 2. «M3ydeHue CTpOeHHUs KIETOK PACTCHH,
YKUBOTHBIX M OaKTEpHl 10 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OTHUCAHUE.

Tema 4. 7/KusHeneATeJIbHOCTb KJIETKH.

OOmeH BemecTs, WM MeTa00MH3M. ACCUMITANINS (TUTACTHYECKHA OOMEH)
U JTUCCUMWISIIUS (SHEPreTUYECKUil 0OMEH) — JIB€ CTOPOHBI €MHOIO IMpolecca
MeTrabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB WM IHEPrUU B MOHUMAHHUU
MeTabou3ma.

Tumsr oOMeHa BemiecTB: aBTOTPOGHBIN u TeTepoTpodHbId. Pomb
dbepMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBass W TeMmHOBass (¢a3bl ¢oTocunre3a. Peakuuu
dborocunTe3a. DPpdeKTUBHOCTh (PoTocHHTE3a. 3HaueHHe (OTOCHUHTE3a IS
XU3HM Ha 3emuse. BaumsHue ycnoBud cpenbl Ha (OTOCHHTE3 M CITOCOOBI
MOBBIIIECHUS €70 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XemocuHTe3. XeMOCHUHTE3UpyolIre OakTepuu. 3HAYCHHE XEMOCHUHTE3a
JUISA )KU3HU Ha 3eMIIe.

DHepreTudeckuil 0OMeH B KJIeTKe. PaciieruieHne BEeIecTB, BbIICICHUE U
aKKyMYyJIUPOBAaHUE OHHEPrUU B KIJETKE. Tallbl JIHEPreTUYECKOro OOMEHa.
['mukonus. bpoxenne u ero Buibl. KHCIOpoaHOE OKHUCIEHUE, UIN KIETOYHOE
JbIXaHUE. OKuCIUTENBHOE dbochopunupoBaHue. OddexTuBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peaknuu matpuunoro cuntesa. ['enetnueckass wuHbopmamus u JIHK.
Peanuzanmsi renernyeckort mHGOpMAIMU B KJeTKe. | eHETHUECKUN KO M €ro



cBorctBa. TpaHckpunuus — wmarpuunbli cuHte3 PHK. Tpancmsanma —
OouocunTe3 Oenka. Otamnbl TpaHchasnuu. KomupoBanuwe amuHokucioT. Posb
prubocom B OmocuHTE3€e OerKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. Mctopus otkpsitus Bupycos (/.
N. NBanoBckuit). OCOOEHHOCTH CTPOCHUS U >KU3HEHHOTO IMKJIa BUPYCOB.
bakreprodarn. bonesnn pacTeHuil, KUBOTHBIX W YEJIOBEKAa, BBI3bIBACMBIC
Bupycamu. Bupyc nummynogedumura genoseka (BUY) — Bo3oyaurens CIIM/a.
OOpatHas  TpaHCKpWIIMs, peBepTraza U  uHTerpaza. [lpodumaktuka
pacrpocTpaHeHHUs: BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpauuu:

[Toptpetsi: H. K. Konsnos, /1. . UBanoBckuii, K. A. Tumupsizes.

Tabmuupl u cxeMbl: «Tumnbl nutanusy, «Metabonuzm», «MUTOXOHIIPUSY,
«JHepreTuyeckuit ooMen», «Xioporuiact», «Potocunres», «Ctpoerue JJHK»,
«Ctpoenne u (GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeTHuuecKuit
Kom», «Bupyce», «bakrepuodarmn», «CTpoeHne M KU3HEHHBIA MUK BUpyca
CIINa, 6akrepuodaray», «Pemmukanus JJTHK».

O6opynoBanue: moaenu-aniuinkanuu «Y asoenue JJHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIETKW», MoJienb cTpykTypsl JTHK.

Tema S. PazMHOKeHNe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTounblii 1uKII, WK KU3HEHHBIA LUK KIeTku. MHTepdasza u mMutos.
[Ipoueccel, nmpoTekarmue B uHTEpPaze. Permkanus — peakuus MaTpuyHOro
cunteza JIHK. Crpoenume xpomocomM. XpOMOCOMHBIA HAOOp — KapUOTHII.
JIMTUIOUIHBI U TalUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpbhl.  XPOMAaTHJIbI.
[{uToIOTMYECKHE OCHOBBI PA3MHOXKEHUSI W HWHIWBUAYAJIbHOIO PA3BUTHA
OPTraHU3MOB.

Henenue knetku — Muto3. Craauu muto3sa. [Iponecchl, mpoucxoasime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOTHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIb KIETKH — aIlloITO3.

@opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecrojoe U TMoJoBoe. Bumbl
Oecroyoro  pa3MHOXKEHHS: JCJICHHE HaJABOE, IIOYKOBAaHWE OJHO- U
MHOT'OKJIETOYHBIX, criopooOpa3zoBaHue, BET€TaTUBHOE  PAa3MHOXCHHUE.
HcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €I0 3HAUYCHUE JJIS1 CEJICKLIMH.

[TooBo€ pa3sMHOXKEHHE, €r0 OTINYHUS OT OECIOIOrO.

Meito3. Ctaguu meiio3a. [Iporecchl, Npoucxoadimme Ha CTaausIX Menosa.
[loBenenne xpomocoM B Meioze. KpoccuHrosep. buonornueckuil cmbicii U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUS TOJIOBBIX KIETOK Y >KMBOTHBIX.
[TooBEIE Xeme3bl: CEMEHHUKH U SHIHUKA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX



KJIIETOK — raMeT (CIepMaTo30u/, SIMIEKIIeTKa) — CIEPMATOT€HE3 U OBOIEHE3.
OcoOeHHOCTH CTPOCHHUsS SHIEKIETOK M CrepMaro3ouaoB. OImionoTBOPEHHE.
[Taprenorenes.

WunuBunyanbHoe pa3Butue (OHTOreHe3). OMOpPHOHAIIBHOE pAa3BUTHE
(aMOpuorenes). Dranbl HIMOPHOHATFHOTO PAa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyJisanus, opranoreses. [locramOpruonansHoe pazputue. TUIbl
MOCTAMOPUOHAIILHOTO Pa3BUTHUA: NPsIMOE, HENpsMoe (JTUYMHOYHOE). BiusiHue
Cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBa.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUSA: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHncTpauuu:

Tabmuubr 1 cxembl: «DOpMbI pa3sMHOKEHUS OPraHu3MoOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOKEHHE
pactenuit», «Jlemenne kieTku OakTepmit», «CTPOCHHE IIOJNOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Kierounsiid ukin», «Permmukanus JJHK», «Mutos»,
«Meio3y, «IIpsiMoe u HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKONUTAIOIINX
U 4eJ0BEKa», «OCHOBHBIE CTAJIMU OHTOTCHE3A.

O6opynoBaHue:  MHUKPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJICKOIIUTAIOWIETOY», <«SliIekneTka wmiekonuTtamomero», «Kapuokunes B
KJIETKaX KOPENIKa JIyKa», MarHUTHAsI MOJEb-aNIUIMKaus «/leieHue KIeTKn,
monens JIHK, Mmoaens MmetadazHoit XpoMOCOMBI.

JlabopaTopHblie ¥ NpaKkTHYecKue padoThl:

JlabopaTtopuas pabora Ne 3. «HaOmroneHne mMuTo3a B KIETKaX KOHUYMKA
KOpEIIIKA JTyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

Jlabopatopnas pabotra Noe 4. «/3ydyeHue CTpOEHHUS TMOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPETIApaTaxX».

Tema 6. HacsieACTBEHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[IpenmMer w 3amaum reHeTuku. Kcropuss paszButus reHetuku. Pomb
IIUTOJIOTUH W 3MOPUOJIOTUU B CTAHOBJICHWM T'€HETUKU. Bkian poccuiickux u
3apyOeKHBIX ~ Y4YEHBIX B  pa3BUTHE TIEHETUKU. MeToabl  T'€HETUKHU
(TMOPUIONOTHYECKUN,  IUTOTCHETUYECKHM,  MOJEKYJISIPHO-T€HETHUECKUIN).
OCHOBHBIE T€HETUYECKNE OHATHS. [ eHeTHYeCcKass CMMBOJIMKA, UCIIOJb3yeEMasi B
CXEMaxX CKpEIINBaHUM.

3aKOHOMEpPHOCTM  HACIIEIOBAHUSl  MPU3HAKOB, yCTaHOBJEHHbIE [
Mennenem. MoHoruOpuHOE CKpelMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB
NepBOro MNOKoJeHud. IIpaBWio [TOMHUHHMpPOBaHUS. 3aKOH pacCUICIUICHUS
npu3HaKkoB. [ 'unoresa ynctorel rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.



JurubpupaHoe CcKpelmuBaHUWE. 3aKOH HE3aBUCHUMOTO  HACJIEIOBAHUS
mpu3HaKoB. lluToreHeTHYEeCKWEe OCHOBBI  JTUTHOPHUIHOTO  CKPCIIMBAHWSL.
AHanuzupyoliee CKpELIMBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLLETO
CKpEIIUBAHUS VISl ONIPEICIICHHsI TEHOTUIIAa 0COOH.

CuemyieHHOe HacienoBaHWe mnpu3HakoB. Pabora T. Moprana mno
CLEIUIECHHOMY HAacJ€JOBAaHUIO TE€HOB. HapyiieHue cuersieHuss TreHOB B
pe3ysbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAasl TEOPUS HACIIEICTBEHHOCTHU. [ eHeTHYeCKue KapThl.

['enetuka nosia. XpoMOCOMHOE OMpeAEIeHUE moia. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporameTHble opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3MeHYUBOCTS. Bugpl  M3MEHYMBOCTH: HCHACJICJCTBEHHAs U
HaclieACTBeHHasd. Posb  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanvoHHbBIN psig u
BapuanuoHHass KpuBas. Hopma peakuun npusnaka. KonwuecTBeHHbIE U
KAUECTBEHHbIE MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHON
U3MEHYHUBOCTH.

HacnenctBennas, winM reHOTUNIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
U3MEHYUBOCTh. Meio3 W TMOJOBOM MpoOlecC — OCHOBA KOMOWHATHBHOM
W3MCHUYMBOCTA. MyTanMoOHHAass W3MEHYUBOCTh. Kraccudukamums MyTaimii:
F€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTalHM.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTMUECKHX PsIIOB B HACIEICTBEHHOMN
u3MeHunBoctu H. 1. BaBuiosa.

BHesaepHasa HacIeACTBEHHOCTh U U3MEHUHBOCTb.

['enernka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJBI T€HETUKHU
YeJI0BeKa: TE€HEAIIOTUYECKHU, OJIM3HEIOBBIH, LUTOT€HETUYECKHU,
OMOXUMUYECKUN, MOJIEKYIsipHO-reHeTuYecKuid. COoBpeMEHHOE OIpe/ielieHue
FEHOTHIA: MOJJHOTEHOMHOE CEKBEHHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCIIE C
nomoripio III[P-ananu3a. HacnencTtBeHHble 3a00JeBaHUS YEIOBEKA: T'CHHBIC
00s1e3HU, O0JIE3HU C HACIIECTBEHHON MPeIpacioioKeHHOCThIO, XPOMOCOMHbBIE
0oneznu. ComaTuyeckue W TreHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIIUTIBEI 370pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOGUIAKTUKHI U JICUCHHUS
TeHETUIECKUX Oose3Hel. MeauKko-TeHeTHIeCKOe KOHCYIbTUPOBAHNE. 3HAUCHUE
MEIUIMHCKOW TE€HETUKA B MNPEAOTBPALICHUM W JICYEHHUH T'E€HETUYECKUX
3a0071€BaHUH YelIOBEKa.

JdemoHncTpauuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.



Tabmumet  u cxembl:  «MOHOTHOPUAHOE  CKPEIIMBAHUE U €r0
LIATOI€HETUYECKAsT OCHOBA», «3aKOH PACIICIUIEHUS W €r0 LIUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTHI Tamer», «JluruOpugHoe  CKpenuBaHue,
«lluTomoruueckre  OCHOBBI ~ JUTHOPUIHOTO  CKpelMBaHus», «Mehos3y,
«B3auMonencTBre aJuIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl PaCTEHH,
JKUBOTHBIX U 4Ye€JIOBEKa», «['eHeTnka nmona», «3aKOHOMEPHOCTH HACJIEAOBaHMUS,
CLHEIUIEHHOro ¢ mnosiom», «Kapuotumbl yelnoBeka M KUBOTHBIX», «Buabl
U3MEHUYUBOCTIY, «MoudukanmonHas u3MeHIUMBOCThY, «HacnegoBanue pesyc-
dakropay, «I'eHeTrka rpynm KpoBuw», « MyTanimoHHas U3MEHUYUBOCTHY.

O6opynoBaHue: MOAETU-AMIUTUKAIUN «MOHOTHOPUIHOE CKpEIIMBAHHE),
«Henonnoe pomuHMpoBaHue», «luruOpuaHoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI M MHKpormpemnapaT «/lpo3oduia» (HopMma, MyTamuu
(bopMBI KPBUILEB M OKPACKH Tela), repdapuii «I opox MOoCeBHOM.

JlabopaTopHble U NpakTHYecKue padoThl:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3yapTaTOB MOHOTHOPHUIHOTO H
JTUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HAa TOTOBBIX MUKPOIIpETIapaTax.

JlaGoparopnas pabora Ne 6. «M3yueHnme moaudbUKAIMOHHON
M3MEHUYHMBOCTH, [IOCTPOCHUE BAPUALIMOHHOTO PsAJIa U BAPUALMOHHOU KPUBOWY.

JlabopaTtopHas pabota Ne 7. « AHanu3 MyTaluil y Apo30(uiibl Ha TOTOBBIX
MHKpPOITpENnapaTax».

[Tpaktrueckas pabora Ne 2. «CocTaBieHHWE W aHAJIU3 POJOCIOBHBIX
YEJI0BEKay.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekups KaK Hayka U Ipouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
Yyenne H. . BaBuioBa 0 meHTpax MNPOUCXOXKACHUS W MHOTO0Opasws
KYJbTYPHBIX pacTeHUil. LIeHTpbl TPOUCXOXKAECHUS AOMAIIHUX )KUBOTHBIX. COPT,
1opoja, ImTaMM.

CoBpeMeHHbIe METO/IbI CEeJIEKIIMU. MacCOBBIN U MHAUBUYAIbHBIA OTOOPBI
B CEJIEKI[MUA PACTEHHUMN W KUBOTHBIX. OLIEHKA 3KCTEepbepa. bIM3KOpOICTBEHHOE
cKkpenuBanue — UHOpuauHT. Yncras nunaus. CKpelnMBaHWE YUCTBIX JIMHHM.
['ereposuc, wnu rubpuHas cuia. HepojcTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas tulOpuausanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJTy4YE€HUE MOJUIUIONAOB. JIOCTHKEHUSA CENEKIMU PACTEHUM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib OpPOU3BOJACTBA. ['€HHAst MHKEHEpUs. DTallbl
co3nanusi pekomOunantHod JIHK wu TpaHcrennsix opranuszmoB. Kierounas
umxkeHepus. KietouHble KyJnbTypbl. MHKpPOKIOHANBHOE  PA3MHOKECHHE
pactenuil. KiOHMpOBaHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX



OpraHM3MOB. JKoJoruueckue u 3tuueckue mpobiempl. MO — reHermyecku
MOAU(DUIIIPOBAHHBIE OPTraHU3MBI.

JlemoHCcTpanuu:

[Toptpets: H. Y. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. ©.
NBanHoB.

Tabmumer 1 cxemsl: kKapTta «LIeHTpBI TPOUCXOKACHUS M MHOTOOOpas3us
KyJbTYpHBIX pacteHuid», «llopompl pmoMamHux KHUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuil», «Otnanénnas rudpunuzanus», «PaboTel akageMuka
M. ®@. UBanoBay, «lloaumionaus», «O0bEKTh OUMOTEXHOIOTUNY, «KieTouHbie
KyJbTYpbl W KIOHHMpOBaHHE», «KOHCTpyHpOBaHHE U TEPEHOC TEHOB,
XPOMOCOM.

O6opynoBanue: MYJSDKM IUIOJOB M KOPHEIUIOJNOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX035iCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpakTHYecKue padoThl:

Okckypcus «OCHOBHBIE METOJBI U JOCTHKECHUS CEJNEKIMUA PACTCHUU U
KUBOTHBIX  (HAQ  CEJEKIMOHHYI0  CTaHIMIO, IUIEMEHHyI0  (depmy,
COPTOUCHIBITATENILHBI  y4acTOK, B TEIUIMYHOE XO3SUCTBO, JAaOOpaTOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBorOIMOHHASE OMOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUM. DBOJIIOLMOHHAS
Teopusi U e€ MecTo B OMoJoruu. BriusiHue 3BONIOIMOHHON TEOPUH Ha pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BOMONMH. [lameoHTOIOrHYECKHE: TOCIEN0BATEIBHOCTD
NOSIBJICHUS BUJOB B MAJCOHTOJOTMYECKOW JIETONHUCH, NEPEXOJHBbIE (HOPMBI.
buoreorpadudeckue: cxoactBo W pasznuune ¢ayH u (Grop MaTepuKOB U
OCTpPOBOB.

OMOpPHOIOTHUECKHUE: CXOJACTBA U paziuyusi 3MOPHOHOB pPa3HbIX BHJIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyJIMMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OIMYECKUX MYyTEH y BCEX
OpraHU3MOB.

OpomonnoHHas Teopus Y. JlapBuHa. IIpeanoceuiku BO3HMKHOBEHUS
JnapBUHM3Ma. J[BHIKyIIME CHJIBI 3BOJIIOLMU BHIOB 1O [lapBuHY (M30BITOYHOE
Pa3MHOKEHHUE [IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS] U3MEHYUBOCTD,
O6opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA OTOOD).



Cunrernueckas teopus 3Bosrouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUSL.

MukposBomonus. [lonynsuus kak eAMHUIA BUAA U SBOJIOLIHH.

JBuxymiue cuisl ((hakTopbl) 3BOJIIOLUU BUAOB B Ipupoae. MyTallMOHHBIN
npouecc U KOMOMHATUBHAS MU3MEHUYMBOCTh. [1oMymsiiMOHHBIE BOJHBI U Jpeild
reHoB. M301us 1 MUTrpanus.

EctrectBennbiii oTO0p — HampaBnstoumii (aktop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bojtouuu. [Ipumepsl
IPUCTIOCOOIEHUN y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTALUH.

Bux wu BumpooOpazoBanme. Kpurepunm Buma. OcHOBHbIE (POpPMBI
BUJ1000pa30BaHMs: Teorpaduueckoe, IKOJI0THYECKoe.

MaxkposBomtonus. PopMbl  3BOMIOLMM:  (UIETHUECKAsA, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajenbHas. HeoOpaTuMocTh 3BOTIOIUH.

[Tpoucxoxaenue oT HECIIEINAIN3UPOBAHHBIX IIPEIKOB.
[Iporpeccupyroias crienuanu3anus. AJanTUBHAS pagualus.
JdemoHncTpauuu:

[Toptpetsl: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K.
M. Bbap, 3. I'ekkensb, @. Mromiep, A. H. CeBepiios.

Tabmunplr u cxembl: «Pa3BuTHe OpPraHM4eckoro Mupa Ha 3emiey,
«3apoJIbIIIN MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Popmbl 00pbOBI 32
CyllecTBOBaHUE, «EcTecTBeHHBII 0TOOP», «MHOr000pasne COpToB PaCTCHUY,
«MHorooOpa3ue mnopoa  KHUBOTHbIX», «llomymsauun», «MyTaunoHHas
U3MEHYUBOCTBY», « ApoMopdo3bl», «anoaganranumy, «O0mas geresepanus,
«/JIBmxymue cwibl 3Bosonun», «Kapra-cxema Mapuipyra myremectBus Y.
JlapBunHay, «bopbp0a 3a cymectBoBanue», «lIpucmocobIeHHOCTs OPTaHU3MOBY,
«I"eorpaduueckoe BuA000pazoBaHUE», « IKOJIOTUUECKOE BUI000PA30BAHHE.

O0opyaoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPacKH,
Ha0Op TUIOAOB U CeMsIH, KoJuleKuus «lIprumepbl 3aUTHRIX TPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJIeJIb «OCHOBHbBIE HAMPABIECHUS 3BOJIIOIUNY, O0BEMHAS MOJIETb
«CTpOoeHHE roJIOBHOTO MO3ra IIO3BOHOYHBIXY.

buoreorpaguyeckas kapra Mmupa, kojuiekius «Dopmbl coxpaHHOCTH
MCKOITAEMBIX JKMBOTHBIX M pacTeHui», Mozenb ammukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Passutne nHacekomoro», «Pa3Burne
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu (OpMbl KPbUILEB U
OKpacKH TeJja).

JlabopaTopHblie ¥ NpaKkTHYecKUue padoThl:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BUAOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO.



JlabopaTtopHnas pabora Ne 2. «Onucanue MpUCIOCOOTICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KM3HHM Ha 3em.ie.

JloHayuyHbIe NpEeACTaBICHUs O 3apOXKICHUHU XKU3HU. HaydHble rurnores3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: aOWoreHe3 W IMaHCIepMUs. XUMHUYECKas
ABOJIIOIMS. AOMOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTraHUYECKUX.
DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKON HBomonuu. HauanbHbie
aTambl Ouosornueckoir sBomtonuu. l'umnoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYpP UM BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKU U UX
3BOJIIOLHS. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emue 1o spam u nepuoaam. Karapxei. Apxeuckas u
nporepo3oiickas 3pbl. [laneosoiickas spa U €€ mHepHOJbl: KEeMOPUUCKUM,
OPJAOBUKCKHUH, CUITYPUUCKUM, IEBOHCKNN, KAMEHHOYTOJIbHBIM, IIEPMCKUM.

Me3o30i1cKas 3pa U €€ NePUOIbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30iickass 3pa W €€ Tmepuojabl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.

XapakTepucTrKa KJIMMAaTa U r€0JOTHYECKUX porieccoB. OCHOBHBIE TaIbI
HBOJIIOIIMU PACTUTEIBHOTO U KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN U
KUBOTHBIX. [l0osiBIIEHME, paciBET U BBIMUPAHUE TPYIIIl KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak OTpaKeHHeE HBOMOLUU. OCHOBHBIE
CHCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIIOLMA ~ 4YeJNOBEKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
IPEICTABJICHUM O  MPOUCXOXKICHUM  4YejaoBeKa. Meroabl  M3ydeHUs
anTporioreHe3a. (CxoactBa W pa3nuyusd  YEIOBEKA U KUBOTHBIX.
CucTeMaTnyecKoe MOJI0KEHUE YETOBEKA.

JBwxymue  cunbl  (dakrtopel)  aHTpomoreHeza.  HacnencrBenHas
U3MEHUYUBOCTb M €CTECTBEHHBIH 0TOOp. OOIecTBeHHBIM o00pa3 >KU3HW,
W3TOTOBJIEHUE OPYAUN TPYJa, MBILLIICHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU OHBOJIOLUHAM YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosek ymenbii, YenoBek MNpAMOXOMsAMd, YemoBeK HeaHIEPTAIbCKUM,
Yenosek pasyMHbId. Haxonku MCKOIIaeMbIX OCTATKOB, BPEMsI CYLIECTBOBAaHUS,
00J1aCTh pacpOCTpaHEHHUSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne pacbl. OcHOBHBIE OONBIINE pachl:  EBPOICOHIHAS
(eBpasmiickasi), Herpo-aBCTpajJiouJiHasi (SKBaTOpUaibHas), MOHIOJIOUHAS
(a3maTcko-amepuKkaHckas). YepTel MPUCIOCOOJICHHOCTH  MPEICTaBUTENEH
YEJIOBEUECKUX pac K yCIOBHUAM CyLIECTBOBaHUA. EMHCTBO 4eIOBEUYECKUX pac.
Kpuruka pacusma.



JdemoHncTpauuu:

[Hoptpersr: ®@. Penn, JI. Ilactep, A. . Onapun, C. Mumep, I'. IOpu, Y.
JlapBuH.

Tabnuupl u cxembl: «Bo3aukHoBeHue CosiHeUHOU cucteMbly, «Pa3Burtue
OpraHnueckoro wmupa», «PactutenpHas kieTtka», «KuUBOTHas KIETKay,
«IIpokapuornueckas kieTka», «CoBpeMeHHasi CUCTeMa OPraHuYeCKOro MUpay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKA U YEJIIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX HaXOJOK TPEJIKOB
COBPEMEHHOT0 YEeJIOBEKa», «JIpeBHeiiune moan», «Jpesaue noan», «llepsoie
COBpPEMEHHBIC JIIOIN», «HemoBeuecKue paco».

O6opynoBanue: wmyispku — «I[Ipoucxoxxknenne  4denoBeka»  (OHOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAepTalblla, KPOMAaHbOHIIA), CIICTIKH WU
U300paKEHUSI KAMEHHBIX OpYAHMM MEPBOOBITHOTO 4YesioBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TeoXpoHoJIOTHYecKas Taomuma, KouieKkuus «DopMbl
COXPAHHOCTH MUCKOIMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

[Tpaktuueckas padora Ne 1. «M3yueHue uCKOmaeMbIX OCTaTKOB pacTEHUN
Y KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcHsi «IBOJIOLNSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WM KPACBEAUECKUI My3€l).

Tema 3. OpranuzmMsbl U OKpYy:Kalas cpeaa.

DKOJIOTUA Kak Hayka. 3aJadyd H  pa3feibl  3KoJorud. MeTojbl
HKOJIOTHYECKUX UCCIEIOBaHUN. JKOJIOrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO
YyeJoBeKa.

Cpenpl oOuTaHMsl OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IylIIHAs, IOYBEHHAS,
BHYTPUOPTraHU3MEHHASI.

Oxonornueckue ¢akropsl. Kiaccudukanus skosornyeckux (HpaxTopos:
abmoTnyeckne, OMOTHYECKHE W aHTPOIOTCHHBIC. [[eHiCTBHE H3KOJIOTHMYECKUX
(haKkTOpOB HA OPraHU3MBL.

AOGuoTHueckue (bakTOophI: CBET, TeMneparypa, BIIAYKHOCTb.
®oronepuoausm. [IpucrnocoOnaeHuss OpraHU3MOB K JCHCTBUIO aOMOTHYECKUX
dakropoB. buonoruueckue puTMBl.

buotnyeckue  Qakroppl. Buapl  OMOTHUYECKMX ~ B3aMMOJCHCTBUI:
KOHKYPEHITHS, XHUITHUYECTBO, CcuUMOMO3 u ero Qopmel. [lapasutusm,
KOOTepalusi, MyTyajlnu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJIEOHUUYECTBO).
AMeHcanu3M, HEUTpaiu3M. 3HadeHUE OWOTHUYECKUX B3aUMOJCUCTBUU IS
CYILIECTBOBAHUS OPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTEPUCTHKU MOmysanud. OCHOBHBIE IOKa3aTeln
NOMYJSIMN: YUCIEHHOCTh, IUIOTHOCTh, POXKJa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuKa YuCI€HHOCTH MOMYJISIIUNA U €€ PEryJIsIIus.

JdemoHncTpauuu:

[Toptpetsi: A. 'ymbonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuret u cxemsr: kapta «[Ipupoansie 30061 3eMany, «Cpeapl oouTanus
opranusMoBy», «®oronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTHU NOMYJISIIUU HHDY30puu-Tyhenbkuy, «IlumieBbie menm.

JlabopaTopHble ¥ NpaKkTHYecKue padoThbl:

JlabopaTtopHas pabora Ne 3. «Mopdomornueckiue 0COOCHHOCTH PacTCHUI
U3 pa3HbIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusHMe cBeTa Ha pPOCT U pPa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckass pabora Ne 2. «lloacu€r mIOTHOCTH MOMYJSLMA pa3HbBIX
BHJIOB PACTCHHIY.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo06miecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OHMOIIeHO3a: BHI0Bas,
MPOCTPaHCTBEHHasA, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBsi3u B
ouoneHose.

DKoJoru4eckre cuctembl (9kocuctembl). [lomsiTue 00 sKOCHCTEME U
ounoreonenoze. OyHKIHMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peayueHTbl. KpyroBopor Bemects M IOTOK JSHEPIUMM B
skocucteMe. Tpoduueckue (MUILIEBbIE) YPOBHHU 3KOCUCTEMBI. [IuiieBbie 1enu u
cetu. OCHOBHBIE TIOKa3aTeId JKOCHCTEMBI: OuWomacca, MPOIYKIHS.
DKOJIOTHYECKUE TMHUPAMHIBI: TPOIYKIIUHA, YUCICHHOCTH, OMoMacchl. CBOMCTBa
DKOCUCTEM: YCTOWYUBOCTD, CAMOPErYJILNs, pa3BuThe. CyKueccusl.

[IpupogHbple 3KOCUCTEMBI. ODKOCHCTEMBI O03€p M peK. OKOCHCTEMA
XBOMHOIO WJIM IIMPOKOJIUCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE IKOCHCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035 HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpasue kak (akTop ycroiunBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pazHooOpasus Ha 3eMIie.

VYuenune B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa
ounocheprr. XKuBoe BemectBo u ero pyukmuu. OcobeHHOCTH OMOChephl Kak
rio0anbHOW 3KOCHCTEMBl. Jl[MHAMUYeckoe paBHOBeCHME U OOpaTHas CBS3b B
ouocdepe.

KpyroBopotbl BemectB U OHMOr€OXMMHMUYECKHE IUKJIBl 3JIEMEHTOB
(yriepoma, azorta). 30HATBHOCTH Onochepsl. OCHOBHBIE OMOMEI CYIITH.



YenoseuectBO B Ouochepe 3emiau. AHTPONOTeHHbIE HW3MEHEHHUS B
onocdepe. ' mobampHBIE 3KOJIOTHYECKHUE TIPOOICMBI.

CocymiecTBoBaHUE IIPUPOIBI u YeJI0BEUECTBA. CoxpaHeHnue
OuopazHooOpa3usi Kak  OCHOBa  yCTOWYMBOCTH  Oumocdepsl. OcHOBa
pallMOHAJIBHOTO YIIPABJIECHHS MPUPOJHBIMU PECYPCAMH U HUX HUCIIOJIb30BAHUE.
JlocTmkeHnst OMOJIOTHN M OXPaHa MPUPO/IBI.

JdemoHncTpanuu:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuubl u cxeMmbl: «lluteBsie nenmy», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupomubie cooOmiecTBay, «llenu mutanus», «IKOJIOTHUECKAS MMHPAMUIAY,
«buochepa um  uyenoBek», «IKocHUCTEMA IMIMPOKOJUCTBEHHOTO  JIECay,
«JKocucTeEMa XBOWHOro Jieca», «bHOLEHO3 BOAOEMa», «ATPOLIEHO3Y,
«ITpuMepHbIE aHTPOIIOIE€HHBIE BO3JCHUCTBUS Ha MNPUPOAY», «BaxHeine
VMCTOYHUKH 3arpsi3HEHUs BO3[yXa M TPYHTOBBIX BOJ», «IlouBa — Ba)kHeWIas
cocrapisitomas omochepsr», «DakTopbl Aerpaganuu mouB», «llapHUKOBBII
adpdexty, «DakTopsl PAAMOAKTUBHOTO 3arpsisHEHUst Ouocdepnr», «OOmas
cTpykTypa Ouocheps», «Pacnpoctpanenue xu3zHu B 6uochepe», «O30HOBBIM
sKkpaH 6uochepr», «Kpyrosopor yriepona B 6uochepe», «KpyroBopor azora B
IPUPOJIEN.

O6opynoBanue: MOJeNb-anTuIUKaIus « TumnIHbIe OMOLIEHO3bD», Tepoapuit
«PacturenbHble  cooOmiecTBa», kouiekuuu — «buonenos», «Bpenurenu
BOKHEUIIUX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepObapud M  KOJUIEKIIUH
pacTeHHIl U KMBOTHBIX, MIPUHAJJICKAIIUE K Pa3HbIM 3KOJIOTMYECKUM TpyIam
omHoro Buma, Kpachmas xkuura Poccuiickoit ®enepannu, u300paKeHUS
OXpaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOTPAMMbLI 11O
b1OJOI'Mn HA  BA30OBOM  VPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacio ®I'OC COO, ycranaBmuBaloTCca TpeOOBaHUS K pe3yibTaTaM
OCBOCHMsA  OOYyYaloIIMMHUCS  TpOrpaMM  cpeiHero  obmero  oOpa3oBaHUs:
JMYHOCTHBIM, METAIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType IUYHOCTHBIX pe3yJbTaTOB OCBOEHUA MpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOIIUE COCTABIIAIONIME: OCO3HAHUE OOYYAIOIMMUCS POCCUUCKON
TPAXKIAHCKOM MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOONPEACNICHUIO, HaJIM4YhMe MOTHBAllMM K  OOy4YEeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOS PAa3BUTHE BHYTPCHHUX YOCKICHWNW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAIUIUN pa3BUTUS OHOJIOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOECH
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAaMHU, MPUCYIIUMHU CHUCTEME
Ononorndeckoro oOpa30BaHUs, HAIMYAE DKOJOTHYECKOTO  IPABOCO3HAHUSA,
CITIOCOOHOCTH CTaBUTH 1LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yIbTaThl OCBOCHUS mpeameTa «buonorus» mocruraroTcs B
CAUHCTBE Yy4yeOHOM UM BOCHUTATEIBHOM JIEATETBHOCTH B COOTBETCTBUU C
TPAJULIUOHHBIMA POCCUMCKUMH COLMOKYJIBTYPHBIMHU, UCTOPUUYECKHUMU U JTYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MpolieccaM CaMOIIO3HaHHUs, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH MO3WMLUMHM JIMYHOCTH, NATPUOTU3MA,
YBaXKEHHS K 3aKOHY U IPABOIOPSAIKY, YEIOBEKY TPyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOTO YyBaXXCHHUS, OEPEKHOTO OTHONIICHHWS K KYJBTYPHOMY HACIEAUIO H
TpaJHIMsAM MHOTOHAIMOHAIBHOrO Haponaa Poccuiickonn ®denepanuu, npupoae u
OKPY’KaroIIEn Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUA ydeOHoro mnpeamera «buonorus»
JIOJKHBI OTPa)KaTh TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIONINXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONH BHYTPEHHEH TIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpWCHTAIlU{, TO3UTHUBHBIX  BHYTPCHHHX  YOCXKICHHH, COOTBETCTBYIOIIHMX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, paCHIMPEHUE >KU3HEHHOTO
OMbITA U OMBITA JAESATEIBHOCTH B MPOLIECCE PEANN3ALMU OCHOBHBIX HaIPaBIICHUI
BOCHUTATEIILHON JEATEIBHOCTH, B TOM YUCIIE B YACTH:



1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UITUU O00yYAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHUE 3aKOHA
Y TIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM ACATEILHOCTHU MPHU CO3AaHUU YUCOHBIX
MPOCKTOB, PpEIICHWH YYEOHBIX W T[IO3HABATEIBHBIX 3a/ad, BBHITIOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  ONPENENATh COOCTBEHHYIO IIO3ULMI0O IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATh B CBOUX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMHU yOEKIECHUSMU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COI[MAJIbHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX W HWCCICAOBATEIBCKAX 3a/Jad, YBaXUTEIHHOTO
OTHOILICHUSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON MACHTHYHOCTH, MMATPUOTU3MA,
YBOKEHUSI K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTU Tiepe; PonuHoi, ropaocTu
3a CBOM Kpail, CBO0 PoauHy, CBON S3BIK U KYyJIbTYpYy, IPOILIOE W HACTOSIIEE
MHOTOHAIlMOHAJIBLHOT0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIHUIO U MaMSTHUKAM MPUPOIbI,
TOCTUXEeHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHMCKHUX YYEHBIX B CTAaHOBJIICHHE U
pa3BUTHE OWOJIOTHM, TMOHUMAHWSA 3HAYCHUS OHWOJIOTMM B TIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaenHas yOeIEHHOCTb, TOTOBHOCTh K CIYKEHHIO M 3ammure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHIECKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OY/IyIIIEro;



OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIUTENSIM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TIPUHATHUA LEHHOCTEH CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauIusIMu Hapo10B Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOrO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILIICHUH;

MMOHMMAaHUE YMOIMOHATIBLHOTO BO3ACHCTBUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuueckoro BocnUTaHUSA, (POPMHPOBAHUS KYJILTYPbl 310POBbSI M
IMOIMOHAJILHOTO 0JIAaronoJyuns:

MOHMMAaHUE U pealu3alus 370pOBOro U Oe3omacHoro obpas3a KU3HU
(3mopoBoe  mUTaHWE, COONIOJCHUE TUTMEHWYECKHX TMpaBUJl U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH U OTHAbIXa, peryysipHas (dundeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (hM3MYECKOMY U TICHXHYECKOMY 3JI0POBBIO;

MOHUMAHUE IIEHHOCTH TPAaBWJI HWHIUBUIYAIBHOTO W  KOJUICKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCJEACTBUI U HEMPUSITUS BPEAHBIX MPUBBIYECK (YMOTpeOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTU MacTEpCTBa, TPY10TI00HE;

FOTOBHOCTh K AKTHUBHOM JESTEIbHOCTU TEXHOJIOTMYECKOW W COIMAJIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpEeC K pas3nudHbiM cdepam npodecCHOHANbHONU JESITeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U peaTu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEH KU3HU;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eTIeC000pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYJIbTYpHl: TPHOOPETCHHE OTBITA
IJIJAHUPOBAaHMUSI TOCTYNIKOB M OLEHKHM MX BO3MOXHBIX MOCJIEACTBUNA IJIS
OKpY>KaroLIEH CPEebI;

OCO3HAHHUE TJIOOAIBHOIO XapaKTepa JKOJIOTMUECKHX Npo0iieM U IMmyTed HX
pelieHus;



CIIOCOOHOCTH MCTONB30BaTh MPUOOpPETaeMble TIPHU U3YUCHUH OMOJIOTUN 3HAHUS
M yMEHUS TpU  pEeHIeHHH mpodieM, CBA3AHHBIX C  paAlMOHAJIbHBIM
IPUPOJIONOIb30BaHUEM  (COOMIOJIEHUE  MpaBU  MOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHWE pPABHOBECHUS B JSKOCHCTEMAX, OXpPaHy BHUJOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HETPUATUE TECUCTBUM, IPUHOCAIINX BPEA OKPYKAKOLIEH MIPUPOJHON
cpele, YMEHHE IPOTHO3UPOBATh HEOIArONpUSITHBIE IKOJOTHYECKUE MOCIEACTBUS
IIPEANPUHAMAEMBIX TEUCTBUI U PEJOTBPAILATD UX;

HaJIM4HME PA3BUTOIO 3KOJOTMYECKOrO0 MBIIICHUS, 3KOJIOTHYECKON KYJIBTYPBI,
OIbITa NEeSATENbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSl UMH B I1O3HABATEJIbHOW, KOMMYHHKAaTUBHOM U COLUAIBHOMN
IIPAaKTUKE, TOTOBHOCTH K YYacTHIO B IIPAKTUYECKOM JEATEIBbHOCTH 3KOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAaHHOTO HA JIHUAJOre
KYJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M YNTATEIbCKOM KYJIBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHHUE CHenupuKd OHOJIOTHM KaK HayKH, OCO3HaHHs €€ pOJH B
(GbOopMUPOBaHUN PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
IPEJICTAaBICHUSI 00 OKpYXalolleM MHUpE Kak O €JUHCTBE MPHUPOAbI, Y€JIOBEKa U
o0miecTBa, B IO3HAHUU HPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIEHUU MpodiieM
COXpaHEHUs1 NPUPOJHOTO PAaBHOBECHS;

yOeXKIAEHHOCTh B 3HAYMMOCTH OWOJOTHH JIi COBPEMEHHON IMBUIIM3AIUN:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHsSI MEIULMHBIL, CO3JaHHE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM,  CIIOCOOHBIX  pellaTh  pecypcHble  MpoOJeMbl  pPa3BUTHUSA
YeJI0BEYECTBa, MOMCKA MyTEe BBIXOJA U3 TJI00ATBHBIX IKOJIOTHUYECKUX MPOOIieM U
o0ecrieyeHrss  mepexona K  YCTOWYMBOMY — DPa3BUTHIO,  PalMOHAIHLHOMY
MCIIOJIb30BaHUIO TPUPOJHBIX PEcypcoB U (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJIyUYEHUU OMOJOTMUECKUX 3HAHUM B LEIAX
MOBBIIICHUS] OOIIE  KyJbTYpbl, €CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH, KakK
COCTaBHOHM YacTh (PYHKIIMOHATBHOW TPAaMOTHOCTH OOydarommxcs, (popmupyemon
IPU U3Y4EHUH OUOJIOTUY;

IIOHUMAHUE CYIIHOCTU METOAOB IO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MHCIIOJIb30BaTh IIOJIy4aeMble 3HAHUS Ui aHalIW3a U
OOBSICHEHHSI SIBJICHUN OKPYXAIOMIETO MHpa M MPOUCXOASIINX B HEM H3MEHEHHIH,



yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIIOUEHUS HA OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JAHHBIX C I[EJIbI0 TTOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS I
pelieHus: npobJyieM B PeabHbIX )KU3HEHHBIX CUTYalLIUAX;

OCO3HAHWE LEHHOCTU HAYYHOW MAESTENbHOCTH, TOTOBHOCTb OCYLIECTBISThH
MPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAHMM IO OHOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSAMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yiIbTaThl OCBOCHHS ydeOHOro mpeamera «buomorws»
BKJIFOYAIOT: 3HAYMMbIC I (POPMUpOBAHUS MHUPOBO33PECHUS OOYJAFOIIMXCS
MEXKIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIC) OOIIEHAYYHbIEC TMOHSATHS, OTPaXKaIOIIHE
IIEJTOCTHOCTh HAyYHOM KApTUHBI MHpa H CHenudUKy METOJ0B II03HAHMS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPTHS, SBJICHHE, MPOIIECC,
CUCTEMa, HAy4YHBIA (DaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHKE, HAOII0IeHNE, U3MEPEHUE, SIKCIICPUMEHT U JIPYTUX ), YHUBEPCATHHBIC
ydyeOHbIe JceHcTBHSA  (IMO3HABaTElIbHbIC, KOMMYHHUKATHBHBIE, PpETyJISTHUBHBIC),
obecnieunBaronue GopMupoBaHue (PyHKIIMOHAILHOW T'PAMOTHOCTH M COLIMAIBHOM
KOMITCTCHIIMM ~ OOYYaroIuXcsi, CIOCOOHOCTh  OOYyYalomUXCs  HCIOIh30BaTh
OCBOCHHBIC MEKIUCITUIIMHAPHBIC, MUPOBO33PEHUYCCKIC 3HAHUS U YHUBEPCATHHBIC
ydeOHbIC IEUCTBUS B IO3HABATEIIBHOW M COLIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHUS MPOrpaMMBbI CPEJIHETro O0OIIero
00pa30BaHMsl TOMKHBI OTPAXKATh:

OBaagenne YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABaTEeJIbLHLIMH
JEeHUCTBUSIMM

1) 6a30Bble JIOrHYecKHe AeHCTBHS:

CaMOCTOSITeIbHO  (OpMynMpoOBaTh W aKTyalIM3UpOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHUW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cMHTE3a, CpaBHEHUS, KiaccuduKaimu, 0000IICHHUS), PACKPBIBATH CMBICI
OMOJIOTHYCCKUX TOHATUN (BBLACIATH UX XapaKTepHBbIC NMPHU3HAKW, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpENENATh IIENM JEATCIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH WX
TOCTIKEHHUS, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IIEIISIMU;



WCITOJIB30BaTh OWOJIOTHYECKUE TMOHATHS TSI OOBICHEHHS (DAKTOB WM SBICHUN
KUBOU MPUPOJBL;

CTPOUTH JIOTUYECKHE pacCykaAeHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B paccMaTpUBAEMBIX
SBJICHUAX, (GOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MIPUMEHATH CXEMHO-MOJEIbHBIE CPEACTBA JJIs1 MPEACTABICHUS CYIIECTBEHHBIX
CBS3€H W OTHONICHWH B M3YYaeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBISBICHHBIX B PAa3IMYHBIX HHPOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS TPOOIEMBI ¢ y4ETOM aHaau3a WMEHOIIHXCS
MAaTEPUAJIbHBIX 1 HEMATEPHAIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIETISIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH padOTy B YCIOBUSX PEaIbHOTO, BUPTYAILHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeiiCTBUSA:

BJIAJICTh HABBIKAMH YYEOHO-MCCIEI0BATENLCKOW U MPOEKTHON JESTEIHHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOJjeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY IMOHWCKY METOJIOB PEUICHUS MPAKTUYECKHUX 3a7a4, MPUMECHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

HCIIOJIb30BaTh PA3JIMYHbIE BUBI IESITEIBHOCTH 10 MOJTYYEHHIO HOBOT'O 3HAHMS,
€ro MHTEpHpeTaluu, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYalUsX, B
TOM YHUCJIE TIPU CO3J]aHUU YUEOHBIX U COIUATIbHBIX ITPOCKTOB;

(dbopMHpOBaTh HAYYHBINH THUIT MBIIUICHUS, BIaJACTh HAYYHOW TEPMHHOJOTHUCH,
KJIFOYEBBIMU MTOHATHIMU U METOJIAMU;

CTaBUTh U (QOopMyJIHUpPOBaTH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOMN
NESATEeIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

BBISIBIIATh [IPUYUHHO-CJICACTBEHHBIC CBSA3M M AKTyaIM3UPOBATh 3a/ady,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUS, HAXOAUTh APTyMEHTHI IS JOKa3aTeIbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh MTapaMETPbl U KPUTEPUHU PELICHUS;

aHaJIM3UpPOBaTh IOJYYEHHbIE B XOJ€ PEUICHUd 3aJayd  PE3yJIbTaThl,
KPUTHUYECKN OLIEHUBATh X JIOCTOBEPHOCTH, MMPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBJISATH IEJICHANPABICHHBIA TOUCK TMEpPEeHOca CPEACTB U CIOCOOOB
JENCTBUSA B TPOPECCUOHAIIBHYIO CPEY;



YMETh TEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO W TMPAKTUYECKYIO O0JIacTH
KHU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00s1acTel;

BBIJIBUTATh HOBBIC WJICH, MpeJiaraTb OPUTHHAIbHBIC MOJIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHKAX MH(pOpMAIMHU (TEKCTE y4eOHOTo
nocoOusi, HAay4YHO-TIOMYJIIPHOM  JUTepaType, OMOJOIMYECKUX CJIOBapsiX W
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIU3upOBaTH
UH(GOPMAIIMIO PA3TUYHBIX BUJIOB U (OPM MPENCTaBICHHS, KPUTUIECKU OLICHUBATDH
e€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(GbopMyIIMpOBaTh 3alpOChl U NMPUMEHATh PA3NUYHBIE METOJBI IPHU MOUCKE U
orbope Ouonormueckord MHOpMaLMK, HEOOXOAUMOM Ui BBINOJHEHUS Y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJIB30BAaHUS WHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH, COBEPIICHCTBOBATh KYJIbTYPy AKTUBHOTO HCIIONB30BAHMS PA3TUYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMy  NpeaCTaBICHHUSA
Oouonoruyeckor nHpopmaluu (Cxemsbl, rpaduKu, TUarpaMMbl, TaOIUIIbI, PUCYHKU U
pyroe);

WCIIONb30BaTh HAYYHBIH S3BIK B KayecTBE CpeAcTBa mpu pabore ¢
Ouonornueckod uH(poOpMauued: NPUMEHATb XUMHYECKHEe, (U3HUECKUe U
MaTeMaTHYeCKUE 3HAKU M CUMBOJIBI, (hopMmyinbl, abOpeBHUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NIPEeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMHM  pACIO3HABaHUS U 3alIUTBl  MHPOpPMAIIUH,
MH(pOPMaLMOHHON 0€3011aCHOCTH JIMYHOCTH.

OgiajgeHne yHUBePCAJIbHBIMU KOMMYHUKATUBHBIMHU JAeHCTBUSIMM:

1) oOmenue:

OCYIIECTBISATh KOMMYHHUKAILIMU BO BCEX Cepax *KU3HU, aKTUBHO y4acTBOBATH
B JMAJIOT€ WJIM JHUCKYCCHUHU IO CYIIECTBY OOCYy)KIaemMoi TeMbl (yMEHME 3a/1aBaThb
BOIPOCHI, BBICKAa3bIBaTh CY)KJIECHHUS OTHOCHTEJILHO BBIMIOJHEHUS IIpeiaracMou
3aJja4M, YYUTHIBATh WHTEPECHl M COTIACOBAHHOCTH MO3HMIMNA JPYTHX YYaCTHHUKOB
JManora Wi JUCKYCCUN);

pacrno3HaBaTh HeBepOalibHblE CpEeACTBa OOILEHUS, IOHMMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYalHi,
YMETb CMAT4aTh KOH(IUKTHI U BECTH IEPETOBOPHI;



BIIAJICTh PA3TMYHBIMU CIIOCOOAMU OOIICHHWS W B3aMMOJICHCTBUS, TMOHUMATH
HaMEpEHUsS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIHPHOE OTHOIICHHE K COOECEIHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKEHHUS,

pa3BEPHYTO W JIOTUYHO M3JAratb CBOIO TOYKY 3PEHHsI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHAasl 1eATeJIbHOCTh:

MMOHMUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThI MPU PEIICHUH OMOJIOTMYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIICeHUH YUeOHOM 3a/1au;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX IEHCTBHHA C YYETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpUHUMATh  1I€JIM  COBMECTHOM  JICSTENIBHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ MOCTHXKCHHIO: COCTaBJIATH IUJIaH JICUCTBHIA,
pacupenensiaTh pojid ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOM paboTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M KKIOT0 yYaCTHHKA KOMaHbI B OOIITHI
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE TPOEKTHI, OIICHUBaTh UJEH C TO3UIMU HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIIECTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEACHHE B  Pa3IWYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBy1aieHUe YHMBEPCAJIBLHBIMH PeryJISTHBHBIMH JeHCTBUSIMM:

1) camoopranu3anmus:

WCITOJI30BaTh OWOJIOTUYECKHE 3HAHUSA JUIsl BBISIBJICHUS TIPOOTIEM H HX
pEIICHHS B )KM3HEHHBIX U YI€OHBIX CUTYaITUsIX;

BHIOMpATh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUN IIEJEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JIEUCTBHSIX M TMOCTYIKaxX MO OTHONICHUIO K YKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAOIIINX;

CaMOCTOSATEILHO OCYIIECTBIATh IO3HABATEIBHYIO ACATEIBHOCTD, BBISBIISATH
MpoO0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHOU
JESTENHHOCTU U KU3HEHHBIX CUTYaIUX;

CaMOCTOSATENLHO COCTABIIATh IJIAH PEIICHHSI MPOOJIEMBI C YUETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacHIMpsATh paMKH Y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JIeNIaTh OCO3HAHHBIN BBIOODP, ApTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pEIICHHE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHHUIO IIMPOKOW 3SPYIULIUH B
pa3HbIX O0ONACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BATENbHBIA H
KyJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCHUTh KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIAJETh  HABBIKAMHM  IO3HABaTEIbHOM  peduIeKCMHM  KaK  OCO3HAHUs
COBEPIIAEMBIX JCHCTBUHA M MBICIUTENIBHBIX IIPOLECCOB, HX pE3ylbTaTOB U
OCHOBaHUH, HCIIOJIb30BaTh NMPUEMBI pPeQIEKCUM ISl OLEHKU CUTyallud, BbIOOpa
BEPHOT'0 PELICHUS;

YMETh OLICHUBaTh PHUCKM M CBOEBPEMEHHO IPUHUMATH PEIICHHS M0 HX
CHUKECHHUIO;

IIPUHUMATh MOTHBBI M apryMEHTBHl JPYTUX IIpU aHAIU3E pPE3YyJIbTaTOB
NEATENBHOCTH;

3) npuHsATHE Ce0HA M APYTUX:

MPUHUMATH Ce0sI, MOHNMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M apryMEHTBHl JPYTUX IIpU aHAIU3E pPE3YyJIbTaTOB
NESATENBHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIbTATbBI

[IpenmeTrHble pe3ynbTaThl OcBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienuduueckue ajas yueOHoro npeamera «buonorus»
HAy4YHBIC 3HAHUS, YMEHUS M CIOCOOBI JCHCTBUI MO OCBOCHHIO, HHTEPIIPETAIMH U
peoOpa3oBaHUI0 3HAHWM, BUIBI ACSITEILHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHUS H
IPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYE€OHBIX CHUTYyallUsIX, a TAaKK€ B pealbHbIX
KU3HEHHBIX CUTYyallUsiX, CBSA3aHHBIX ¢ Ouozorueil. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MPEICTaBICHbI 10 TOJaM 00yUYEHHUSL.

[IpeameTHbIE pe3yabTaThl OCBOEHHUS yueOHoro mpenmera «buomorus» ¢ 10
Kjlacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTbh 3HAHUI O MECTE U POJU OMOJIOTMH B CUCTEME HAYYHOIO
3HAaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KAapTHUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKIAAEC POCCUUCKHUX H
3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (YHKIIMOHAIHHOU
TPaMOTHOCTH 4Ye€JIOBEKa JIJIsl pEIICHUS KU3HEHHBIX 3a71a4;



YMEHHUE paCKpbIBaTh COJEP)KaHHE OMOJIOTMYECKUX TEPMUHOB U TOHATHIA:
KU3Hb, KJIIETKA, OPraHU3M, MeTa00JIM3M (OOMEH BELIECTB U MPEBPAIICHUE SHEPTUN),
roMeoctas  (caMoOperyJysiusi), ypOBHEBas OpraHM3alUsl JKUBBIX  CHUCTEM,
CaMOBOCITPOU3BEICHUE (PENPOIYKIIMSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE W3JlaraTb OHOJOTHYECKHE TeopuH (KIETOYHas, XpPOMOCOMHasl,
MyTallMOHHAs, LEHTpalbHAs JOrMa MOJEKYyIsipHOW Owuonorun), 3akoHbl (I
Mennens, T. Moprana, H. Y. BaBunioBa) u ydenust (0 1EeHTpax MHOTO00Opasus u
IIPOUCXOXKACHUS KyIbTYpHBIX pacTeHuil H. V. BaBunosa), onpeneisiTe rpaHuLbl UX
MPUMEHUMOCTH K )KMUBBIM CUCTEMAaM;

YMEHHE BIIAJeTh METOJAAMH HAy4YHOTO MO3HAHMS B OWOJIOTUU: HAONIIOEHUE U
ONMCAHUE >KUBBIX CHCTEM, MPOLECCOB U SBJICHUM, OpraHu3alys W IPOBEICHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHUE TMIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXy HCCIENYEMbIMU BEIMUYMHAMHU, OOBACHEHHE TIOJIYYEHHBIX pPE3yJIbTaTOB,
MCITOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHUE JI€JaTh BBIBOJIBI
Ha OCHOBAHMHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE NPU3HAKUA BHUPYCOB, KJIETOK IPOKAPUOT U
SYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTU
IIPOLIECCOB: OOMEHA BEIIECTB M IMPEBPALLEHUS SHEPrUU B KIIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO M DSHEPreTHYecKoro OOMEHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUJYAIbHOIO PpPAa3BUTHUA  OpraHu3Ma
(oHTOTEHE3);

YMEHHUE MPHUMEHSTH IOJyYCHHbIC 3HAHUS JJs OOBSICHEHMs] OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUISI NMPUHATHUS MPAKTUYECKUX PEIICHUN B NOBCEIHEBHOMU
KU3HU C 1eNpl0 ofecriedyeHnsi Oe30MacHOCTH CBOETO 3J0POBbSI W 30POBBS
OKpY>KaIOIIUX JIt0JIeH, COOIIOIEHNsI HOPM TPAaMOTHOT'O TIOBEJICHUSI B OKpPY>KaroIIen
OPUPOHOM cpele, MOHMMaHHE HEOOXOJUMOCTH HCIIOJIBb30BAHUS JOCTHXKEHUN
COBPEMEHHOMU ounonoruu U OMOTEXHOJIOTHIA TUTSI palMOHAIBHOTO
MPUPOJONOIb30BAHHS;

YMEHUE PEIIAaTh JJIEMEHTAPHBIE TE€HETUYECKME 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIIEHHOE HAcleA0BAHUE, COCTaBISATh CXEMBI
MOHOTMOPUAHOIO CKpEIMBAaHUA Ul MpeAcKa3aHUsl HacleAOBAaHUS IMPHU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINIOJHATh JTa0OpaTOpHbIE M TPAaKTHUYECKHE paboOThl, COOIIOIATH
npaBuia npu padbore ¢ yueOHbIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKHM OLIEHMBAThb M HMHTEPHPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAHMSA, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpencTBa MAaccOBOM MH(pOpMAIMU, HAYYHO-IIOMYJIIPHBIE



Marepuanbl), 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MEIHUIMHE, OMOTEXHOIOTHH;

YMEHHE CO37aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001as OMOJOrn4YecKyr0 MH(GOPMALMI0 U3 HECKOJbKUX HCTOYHUKOB, FPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUsI ydueOHoro mnpenmera «buonorus» 6 11
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTbh 3HAHUN O MECTE U POJU OMOJOTMH B CUCTEME HAYYHOIO
3HAaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa W HAYYHOTO MHUPOBO33PEHUS, O BKJIANE€ POCCHMCKUX H
3apyOexKHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (YHKIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HECHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEPKaHUE OMOJOTUYECKUX TEPMUHOB U MOHITHI: BUJ,
HOMYJISIUSL, TE€HO(OHA, 3BOMNIONMS, JBWKYLUIME CHIBI ((aKTOpbl) 3BOIIOLUH,
MPHUCTIOCOOTICHHOCTh OPTaHU3MOB, BHA000pa3oBaHUE, JKOJOTHYECKHE (HAKTOPHI,
HKOCUCTEMA,  MPOAYLUEHTbI, KOHCYMEHTBI,  pPEIyLUEHThl, LEeNu  IHUTAHHUS,
AKOJIOTHYECKas MUupaMua, OUOreoleHos3, ouocdepa;

YMEHHME u3Jlararb OHOJIOTMYECKHE TEOpUH (3BOJIIOLIMOHHAs Teopus Y.
JlapBUHA, CHHTETHYECKash TEOpUS SBOJIOIMM), 3aKOHbl M 3aKOHOMEPHOCTU
(3apoapimieBoro cxoactsa K. M. bapa, uepenoBaHusi TJIaBHBIX HalpaBiIeHUN U
myteit sBomonmu A. H. CeseprioBa, yuerus o owochepe B. M. Bepraackoro),
OIPEIENIATh TPAHULIBI X IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJAMU HAayYHOTO MO3HAHUA B OMOJIOTHMHU: HAOIOJIEHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOLECCOB W SBJICHUI, OpraHu3auus W IPOBEICHUE
OHMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBHKEHUE THIIOTE3bI, BBISIBICHNE 3aBUCUMOCTHU
MEXJy HCCIENyEMbIMU BEIMYMHAMHU, OOBSCHEHHE TIOJIYYEHHBIX pPE3yJIbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX IOHATHH, TEOPUI U 3aKOHOB, YMEHHUE JI€JaTh BBIBOJBI
Ha OCHOBAHUHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKH CTPOCHHUSI OMOJIOrMYECKUX
OOBEKTOB: BHUJOB, MOMNYJSALUH, NPOAYLUEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreoleHO30B U  JKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEJCTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHOCOOIIEHHOCTU
OpraHU3MOB, JEHUCTBHS DSKOJIOTMUECKMX (AKTOPOB Ha OpraHu3Mbl, MEpeHoca
BEIIECTB M TIOTOKA JHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX HW3MEHEHWI B
HKOCUCTEMAX CBOEW MECTHOCTH, KpPyroBOpOTa BEIIECTB M OHMOr€OXMMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE MPUMEHSTH IOJyYCHHbIC 3HAHUS JJs OOBSICHEHMsI OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, ISl NMPUHATHUS NMPAKTUYECKUX PEIICHUN B NOBCEIHEBHOMU



KU3HU C I1eNpl0 olecriedyeHnsi Oe30MacHOCTH CBOETO 370POBbSI W 30POBbS
OKpY>KaIOIIUX JIF0JIeH, COONIOIEHNSI HOPM TPAMOTHOTO TIOBEJICHUSI B OKpPY>KaroIIen
IPUPOIHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIIOJIBb30BAHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATIEHOTO TPUPOIOTIOIH30BaHNUS;

YMEHHE peliaTh JIeMEHTapHble OMOJOTHYECKHUEe 3a/1a4l, COCTaBISTh CXEMBI
MepeHoca BEIIECTB U IHEPTUM B IKOCHUCTEMAaX (LIeTH MUTaAHUS);

YMEHHE BBINIOJHATh JTa0OpaTOpHbIE M TPAKTHUYECKHE paboOThl, COOIIOIATH
npaBuia npu padbore ¢ yueOHbIM U Ta00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBaTh U HMHTEPIPETUPOBATH UHOOPMAIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMSA, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBa MAacCOBOM HMH(OpMAaIHK, HAYyYHO-TOMYJISIPHbIE
Marepuaibl),  paccMaTpuBaTh  TJ00ajJbHBIE  DKOJOTMYECKUE  TIPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYO MO3ULHUIO;

YMEHHE CO37aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001Iass 6MoJOTHYECKyt0 WH(MDOPMAITNI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimyecTBo yacoB DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM K n (uugposbIe)
n/n NMPOrpaMMbl Bcero OHTpﬁOﬂbH p aK;“quK oOpa3oBaTejibHbIE
ble padoThbI e padoThbl pecype
bu6mmoreka [{OK
2 .
1 buoyorns Kak Hayxa 0.5 https://m.edsoo.ru/7f41¢292
2 JKuiBbIE CHCTEMBI U KX OpraHU3aIHs 1 1 Bubmorexa LHOK
https://m.edsoo.ru/7f41¢292
3 XUMHUUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 Bubmorexa HOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
6 1
4 Ku3HeNeATEILHOCTE KIETKU https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEeHNE U MHIMBUIYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 I3MEHYMBOCTD 8 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3zMoB. OCHOBBI 3 1 bu6mmorexa [{OK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 Bubmiorexa [JOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 110 34 3 4

I[TPOTPAMME



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

11 KVIACC

KoJsinyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m MPOrpamMmbl Bcero Konrpoinn HipakTHieckn oOpa3oBaTe/ibHbIE
ble padoThbI e padoThI pecypebi
1 DBOJIIOLUOHHASA OMOJIOTHS 9 1 1 ng;;;f;;gﬁ}g f41ccTd
) Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 9 | 0.5 bubnmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
5 1 bubnnoreka [JOK
3 Oprannsmbl u OKpyKaiomas cpesa https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M 3KOJOTHYECKHE CHCTEMBI 9 1 ngg;;fg;gﬁ}g f41ccTd
bu6mmoreka [IOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 25

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB a1 DJIEeKTPOHHbIE
ara
Ne Tema ypoxa Kontpoas| IIpakTuuec w3yen uugposeie
n/n Bcero HBIE KHue st 06pa3OBaTeJII>HI>Ie
padoThI padoThbI pecypcbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS JKUBOU TPUPOJIBI.
[Ipa eckast pabora Ne 1
2 «ﬁcﬁiﬁloﬁaﬁﬁe azJ'II/I‘{HLIX METOJI0B 1 0.5 Bubmorexa TOK
P 2 ) https://m.eds00.ru/863e6122
IIPH U3YYCHUH OMOJIOTHICCKUX
00BEKTOBY
3 buonorrnueckue cuctemspl, IPOLIECCHI U UX 1 1 bubnuorexa [JOK
M3yYECHHE https://m.edso0.ru/863e6564
4 XumMu4uecKkuii coctaB KieTku. Boja u 1 bubmuoreka [JOK
MHUHEpPAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
1
5 Benku. CocraB u cTpoeHne OeIKoB hitps-//m.cdsoo rw/86366b72
depMeHTHI — OHOJIOTHYECKHE
Karanuzatopsl. JlabopaTopHas padora No
6 1 «I/I3yqu1fe KaTaJIHEquEKOfI ’ 1 0.5 bubmmorexa [JOK
https://m.edsoo.ru/863e6b72
AKTHBHOCTH ()ePMEHTOB (Ha IpUMeEpe
aMuJIa3bl WM KaTajaasbl)»
bubmuoreka [JOK
1
7 YTACBOMbL. JIHTHp! https://m.edso00.1u1/863e6870
bu6mmoreka [{OK
1
8 HyxneuHoBEie kucnots. ATD https://m.edsoo0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

9 Hcropus u MeTOIbI U3y4EHMS KIIETKH. bubnnorexa [JOK
Kneroynas Teopus https://m.edsoo.ru/863e6e88
10 KieTka xak 1ienocTHas KUBas CUCTEMa
Crpoenue 3yKapruoTHUYECKON KIIETKH.
JIaGoparopHas padora Ne 2 «M3yuenue
CTpOGII){I/IH I;)CJIGT(E)K pacTeHui )I(I/Il}?:OTHI)IX brbmiorexa [IOK
11 5 5 9 ’ ’ 0.5 https://m.eds00.ru/863e60
TPHOOB 1 OAKTCPUH MOZI MUKPOCKOIIOM Ha https://m.eds00.1u/863¢e716¢
TOTOBBIX MUKpOTIpErapaTax U ux
OIMCaHUE
bubmuoreka [JOK
12 OO0OMeH BeleCTB WM META00IN3M hitps://m.eds0o.ru/863¢766¢
bu6mmorexa [{OK
13 DoTOCHHTE3. XEMOCHHTE3 https://m.eds00.ru/863e¢7¢98
. bu6mmoreka [{OK
14 JnepreTHiecKHi 00MeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IMKI KIeTKU. [enenue
kiIeTkd. Muto3s. Jladoparopuas padora Ne
15 3 «HabOmronenune MI/ITOp3a BFI)(J'IGTIE)aX 0.5 Bubumorexa [IOK
https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOnpenapaTax»
16 buocunTes 6enka. Peakuus MaTpuyHOTO bubanorexa [JOK
CHHTE3a https://m.edso00.ru/863e796¢
bu6mmoreka [{OK
17 Tpancinus — GuocunTes benka https://m.edso00.ru/863e796¢
18 Hexnerounsie hopmbl )KU3HH — BHPYCHI bubmorexa LLOK
p 14 https://m.edsoo.ru/863¢7540
bubmuoreka [JOK
19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meiios bubmuorexa [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7{4a

OO6pa3oBaHue U pa3BUTHE MMOJOBBIX
KJ1eTOK. OIJI0/I0TBOPEHHE.

bubmuoreka [JOK

0.5
21 JlaboparopHas pabota Ne 4 «13yueHue hitps-//m.cdsoo.rw/863¢81b6
CTPOCHMUSI MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»
22 NuauBuyanbHOE pa3BUTHE OPraHU3MOB bubmaorexa [JOK
Y P P https://m.edsoo.ru/863e8436
23 I'eneTriKa — HayKa O HACJICACTBEHHOCTH bubnnorexa [JOK
A U3MEHYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 I I/I3Ha1<01£) MoHoru6o I/IIL HOE bubmorexa [JOK
P ) prA https://m.eds00.ru/863e8878
CKpEIIMBaHUE
25 Jurubpunnoe cKpenBanmue. 3aKoH bub6nuoreka LIOK
HE3aBUCUMOT'0 HACIIENOBAHUS PU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacIe10BaHKUE PU3HAKOB.
JlabopaTtopHnas padota Ne 5 «3yuenue
26 pe3yIbTaTOB MOHOTUOPUHOTO U 0.5 bubmuorexa [JOK
JTUTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edsoo.ru/863e8c60
Ipo30(UIIBl HA TOTOBBIX
MHUKpOIIpenaparax»
I'eneruka nosa. Hacnenoranue bubmuoreka [JOK
27
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
N3menunBocts. Henacnenctsennas
U3MEHYUBOCTh. JIabopaTopHas padora Ne
6. N3yuenue monudukamoHHOMI bubnuorexa [JOK
28 0.5
W3MEHYMBOCTH, IIOCTPOECHUE https://m.edsoo.ru/863e8efe
BAapUALMOHHOTO Ps/ia U BApUALUOHHOMN
KPHUBOW»
29 Hacnencrsennas n3MeHYUBOCTD. 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlabopaTtopHnast pabora Ne 7. «Ananus
MyTaui y 1po30(HIIbl HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MUKpOIpenaparax»
bubmuoreka [JOK
1
30 T'enemnia uenosexa https://m.edsoo.ru/863e8d78
PesepBurlit ypok. O6001IeHNE 110 TEME
31 «HacneacTBeHHOCTh ¥ U3MEHUHUBOCTh 1
OpPraHU3MOB)
32 Ceneknus Kak HayKa U Ipolece 1 bubanorexa LIOK
https://m.edso00.ru/863e9214
33 MeTobl U JOCTHKEHHUS CCIICKIIHI 1 bubmuoreka [JOK
pacTEeHMI M )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorus kak orpacis 1 bubmuorexa [JOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KoumnuecTBo yacos a1 DJIEeKTPOHHbBIE
ara
Ne Tema ypoka Kontpoas| IIpakTuuec w3yen uugponeie
n/n Bcero HbIE KHe s oOpa3oBaTejibHbIE
padoThI padoThbI pecypcbl
1 DBOJIIOLUS U METOBI €€ U3YUECHUS 1 Bubmioreka IJOK
B A i https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBieHuil 00 1 bu6nuoreka [IOK
SBOIIOLAHN https://m.edso00.1u/863e9570
bubmuoreka [JOK
1 1
3 Mukpossomons https://m.edsoo.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas eIuHUIA
4 BUa u sBomoIuy. JlaboparopHas padbora 1 05 bubnuorexa [JOK
Ne 1 «CpaBHenue BUIOB 110 ' https://m.edso0o.ru/863e¢99c6
MOP(}OTOTrHUIEeCKOMY KPUTEPHIO)
5 JIBMoKyIiue cuibl (3JeMeHTapHbIe 1 bubnuorexa [JOK
(haKTOPHI) IBOJIIOIHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [{OK
1
6 Ectectsennbiii 0T00p 1 ero Gopubi https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3BOMIOLMM:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pa3oBanue. JlabopatopHas pabora 1 05 bubnuorexa [JOK
Ne 2 «Onmcanue npucrocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma u €€ OTHOCHUTEILHOTO
XapaxkTepay
8 Hanpapnenus 1 myTu Makpod3BOIIOLUU 1 bubmnorexa [JOK
P y p 1 https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh 3BOIIONUH 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

WcTopus xu3HU Ha 3emiie U METOAbI €€

10
W3Y4YECHUS
11 ['unoTressl NPOUCXOKACHUS KU3HH HA bu6nunoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie Mo 3pam u bubnuorexa [JOK
repuojaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tarbl YBOTIOIUN
PaCTUTENTBHOTO U )KUBOTHOTO MHpA.
bu6mmorexa [{OK
0.5
13 [IpaxTuueckast padora Ne 1 «I/I3¥quHe hitps://m.edsoo.ru/863ea8he
MCKOMAEeMbIX OCTAaTKOB PAaCTECHUH U
YKUBOTHBIX B KOJIICKIIUSIX)
14 CoBpemeHHas cucteMa OpraHuyecKoro bubnnorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTIOBEKa (aHTPOIOTeHE3) Bubmorexa TOK
B P https://m.edsoo.ru/863eac2c
16 JIBmokyire cuibl ((pakTopsbl) bubnnoreka [JOK
AHTPOTIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU 3BOJIOLUYU YEIOBEKA
UYenoseyeckue pacel U IPUPOIHbIE bubmuorexa [JOK
18
ajanTalyu 4yeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHEIi ypok. O000IICHHE TTO TEMe
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha
3emie»
20 DKOJIoTus KaK HayKa
1 Cpenbl 0OMTaHUS U YKOJIOTUYECKUE bubnuorexa [JOK
(baxTOopBI https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. JlaboparopHas
22 pabota Ne 3. «Mopdonoruueckue 0.5 bubnnorexa [JOK

0cOOEHHOCTH PacTEHHI U3 Pa3HBIX MECT

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

oburanusy. JlabopaTopHas padora Ne 4.

«BrnusHue cBera Ha POCT U pa3BUTUC
YCPCHKOB KOJICYCa»

bubmuoreka [JOK
1
23 buotiacckne paxTope! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssiiun. [Tpaktudeckas padora Ne 2 1 05
«[Toacy€r MIOTHOCTH MOMYJISLHUI Pa3HbIX '
BUJIOB PACTCHHID)
bu6mmorexa [{OK
— 1
25 Coob1ecTBa Opranu3MoB — OHOIICHO3 hitps://m.edsoo.ru/863eb46a
bubmuoreka [JOK
1
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) hitps://m.edsoo.ru/863cbd6a
O )
| S e, Bnsorea 10K
P JIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTPOIIOTr€HHBIE YKOCHUCTEMBI 1
30 buocdepa — rnobdanpHas sxocucTeMa 1 bubnuorexa [JOK
e https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [JOK
o6uocdepsl https://m.edsoo.1u/863ebd16
32 YenoseuecTBO B Grochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUICCKIEC 1
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






