MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JenapramenT oOpa3zoBanusi ¥ Hayku XMAO- IOrpsl
JenapramMeHT 00pa3oBaHusl AAMUHUCTPANUHM I. JIaHrenaca

JII' MAOY "COII Ne 1 "

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBogurens HIMO 3amectutens qupekropa  Hupekrop JII' MAOY
o YP "COHI Nel"
Muckesny 10.A.
ITpotokon Ne2 ot «30» 08 [Taiinyposa 1. A. [ITaxmaroBa H.B.
2023 r. [Homep mpukaza] ot «31» 08  [Homep mpukaza] ot «31» 08
2023 1. 2023 1.
PABOYASA ITPOTPAMMA
(ID 2331628)

yueOHoro npeamera «buosnorus. bazoBblii ypoBeHb)

s ooygaromuxcs 10 — 11 kmaccon



Jlanrenac 2023



HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTHMU TEOPETUUYECKYI0 OCHOBY st
OMpeNIeNIeHUs] TOJXO0/I0B K (POPMHUPOBAHUIO COAEpKaHUS Y4eOHOro MpeaMera
«buonorus» cocraBwin: KoHuenrtyaiabHble nonoxkeHns OI'OC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIeJieH, CoJiepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIITUX IEIX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHEro
obmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
crienuduke OMoJIOruH, €€ 3HAYCHUU B TTIO3HAHUU JKUBOM MPUPOBI U 00ECIIeUeHUU
CYILIECTBOBAHUSI YeJioBeYecKoro oomectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeiesIeHbl OCHOBHBIE ()YHKIIUU TPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouonoruu naét MOPEACTABICHUE O IEeIsiX, 00 oOmei
CTpaTeruy OOYy4YeHHMs, BOCIUTAHUS W Pa3BUTUS OOYYaIOMMXCS CPEICTBAMU
yueOHoro mpeamera «buonorusi», ompeaenseT 00s3aTebHOE TMPEIMETHOE
COJIEp)KaHME, €ro CTPYKTYypY, paclpeacsieHHue 10 pas3jeiaM W TeMaw,
PEKOMEHIYEeMYIO IMMOCeI0BATEILHOCTh U3YYEHUs y4eOHOro Marepuaia ¢ yuy€Tom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 0Opa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nmnporpamvMe mo OuoNOrMM < TaK)Ke YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  y4eOHO-ITO3HABATEIHLHOMN
NEATeIIbHOCTH/y4eOHbIX JCHCTBHM OOYUYaIOIIMXCS 110 OCBOCHHUIO COJIEP)KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TTPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJOruu, Ojarojapss 4emy B Hei
POCMATPUBAETCS HANMPABIEHHOCTh HA pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMH JINYHOCTH, IKOJIOTUUYECKOTO MBIILICHHUS, IPECTABICHUN O 3JJ0POBOM
oOpa3e XM3HH M OEpeXHBIM OTHOIICHHEM K OKPY)KAIOIIeH NpUpPOITHOU cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOIOTUYECKUX TEOpUH, a TaKkXKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO paHTa W CYNIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yIENIEHO BHHUMAaHHE HCIIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHWI B TTOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM 4HCIe: MPOGUIAKTUKN HACICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTHYECKHU
1enecooOpa3HoOro TMOBEJCHUST B OKpYXKalollled MNpPUPOAHOM cpene, aHaliu3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKa HA COCTOSHUE TPHUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
y4eOHOT0 npenmera «bHoorus» MpoOAUKTOBAHO HEOOXOAUMOCTBIO 00ECTICUCHUS



YCIIOBUM JJIS PELICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOrMYECKOro
oOpa3oBaHusA, KOTOpass mpeamnosnaraeT (OpMUPOBaHHE Yy  OOyYAIOIIMXCS
CIIOCOOHOCTH aJaliTUPOBAThC K HM3MEHEHHMSIM JAUHAMUYHO Pa3BUBAIOLIErOCsA
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOU KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HAHUSA O XKUBOW mHpupone, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alMyd WU 3BOJIIOIHUH, CO3IAET
yCIOBUSL  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  IpHUpPOAbL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOT'O OTHOIICHUS K KUBOW MPUPO/IE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHs] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenune O6uosoruu obecneyrBaeT ycJIOBUS A (OPMUPOBAHUS
UHTCIICKTYaIbHbIX, KOMMYHHKAIMOHHBIX W  HMH(DOPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, (QU3HKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXEHUA O TpeIHAa3HAYEHHH Y4eOHOro IpeaMera
«buonorus» coCTaBWIM OCHOBY /i ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJAEpX aHUs, IMPEACTABICHHOIO B TNPOrpaMme II0
ouooruu.

OT60p conepxkanus ydeOHOro mnpeamera «buonorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIEH C TO3WIUNA KYyJIbTYpOCOOOPA3HOTO MOAXOAa, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, OINPENCISIONINE aJCKBATHOE IOBEICHUE
YyeJoBeKa B OKpY’Kalollled MPUPOIHON cpejlie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TMpaKTUYecKoi aesrerbHocTH. Oco0oe MEeCTo B 3TOW CHUCTEME 3HAHUMN
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMs, KOTOPhIE CITy>KaT OCHOBOU sl (HOPMUPOBAHMS
MPEJICTABIECHU O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OPUEHTAIUSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3AIUH
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOBaHHE COJAEpXKaHUS Y4eOHOro maTepuasa B TPOTPaMME IO
OMONOrMHM OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX XKMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aliuu U
ABOIOLMH. B COOTBETCTBUHU C ATUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICIICHBI CIICYIONINE COACpKATeIbHbIe TUHUU: «buomorus kak Hayka. MeTo bl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHm3m Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra u NOpPUOOpEeTeHHEe YMEHUM
WCIIOIB30BaTh ATU 3HAHUS JJISI TPAMOTHBIX JEWCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro rnpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYUYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBujiax, CIy>KalluX OCHOBOM
Ui OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOTO MO3HAHUSI, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AIMH, BBIIAIONINXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs TMO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UACH M TMOAXOJOB K U3YUYEHHUIO KHUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTAaHOBJIEHHE Yy OOydYamoIMXCid OOIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa JKMBOW TPHUPOABl HA OCHOBAHMM 3HAHUM M OINBITA, MOJYYEHHBIX MPH
U3Y4YeHUN OMOJIOTHH;

dbopMupoBaHue y O0OyYalOMMXCS YMEHHMHA WUTIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEl, COOTIOICHUS STHUYCCKUX
HOPM TIPU TIPOBEJICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIECHHOCTU OMOJIOTUYECKHX 3HAHWM JIsI TOBBIIMIEHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW U YMEHUN B MOBCEAHEBHOM JKU3HU J1JIA
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlIeH cpere,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep MPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero obmiero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SIBIsIETCSl OOsI3aTE€NbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsnactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1st uzyuenus OUOJI0THHM Ha 0a30BOM YPOBHE CpEIHEr0 00IIero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 gac B Hezeuno).

JIJist TOArOTOBKU 00Yy4YarolMXCsl K TOCYAapCTBEHHOW MUTOTOBOM aTTeCTaluH,
KOHKypcam, oismmnuaaam B 10-11  kmacce BwimeneHo mo 1 wacy w3 yactw,
dbopMupyemoii yqacTHUKaMU 00pa30BaTeIbHONU OpraHU3alliH.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouoniorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOJIBI (HAOI0ICHHUE, SKCIIEPUMEHT, OMMCaHHUE,
u3MepeHue, Kilaccupukaius, MOJACIUPOBAHUE, CTaTUCTHYECKas 00padoTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS KUBOW MPUPOIIBD».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUYECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIM, MOIMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpPAJbHBIX BelmecTB B Kierke. llomgaepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAS, BTOpUYHAsA, TpPETUYHAs U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormdeckue Katanusatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuus pepMEHTOB OT HEOPraHUUYECKUX KaTalIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJ0K03a, pubo3a U JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esuIoI03a). buonorndueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ uapoduIbHO-
ruapopoOHble  cBoiWcTBa. buonormyeckue ¢yHkumu JaunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HykJ1eruHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinerounast reopus — npumep B3auMOJIEHCTBHS
ujel u (HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHS KIIETKH.

Knerka xak 1enoctHas >uBas cuctema. OOmme NpuU3HAKUA KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekynsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oerka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TMpokapuoTudeckas. (OcobeHHOCTH
CTpOeHUusl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuid. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MKXUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsI CTEHKA, MIITMKOKAIUKC, UX
dbynakuuu. [Tnazmarudeckas memOpana, e€ cBoicTBa U ¢pyHkiuu. [{utonnasma u eé
opranouasl. OmHoMemOpanHble opraHounbl kietku: JDIIC, ammapat Iombmxw,
nu30coMbl. [lo1yaBTOHOMHBIE OpPraHOMAbBI KJIETKU: MUTOXOHAPUM, IUIACTHUBI.
[Tpoucxoxaenne MHUTOXOHIApUN W TuiacTud. Bunbl 1actua. HememOpanHbIe
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJOB KJIETKU. BKitoueHus.

Snpo — perynstopHbiii eHTp kieTku. CTpoeHue siapa: saepHas 00o0JouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdeMoHCcTpanum:

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

Junarpammbel:  «PacnpeneneHue XMMHYECKHUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeneineHne XMuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTpOCHUE KUBOTHOU KIETKHY,
«CTpoeHHE pacTUTENbHON KIETKH», «CTpOoeHUE NPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKU», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYyJOBaHUE IJsi MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PacTUTENIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora No 1. «/3ydyeHue KaTaIUTHUECKONW aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanasbl)y.

JlaGopatopHast pabora Ne 2. «lM3ydyenue cTpoeHHs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUi IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tuner oOMeHa BelecTB: aBTOTPOHBIN U reTeporpodHblid. Ponb pepmenToB
B 0OOMEHE BEIIeCTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas ¢a3pl  (orocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BrniusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIMICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIomue OakTepuu. 3HaAUCHUE XEMOCHHTE3a JIJIs
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTKe. PaclierieHue BEIIeCTB, BbIICICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTallbl JHEPreTUYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcasaiuu. KoampoBanue amuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OcCOOEHHOCTM CTPOEHUS W JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTeHuii, KUBOTHBIX U 4YEJIOBEKa, BbHI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura venoseka (BUY) — Bo30oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanum:

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

Tabmunpl u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHKE TeHay, «CuHTe3 Oenka», «I eHeTuuecku Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIW LUK KieTku. WHTepdaza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKMEe OCHOBBI Pa3MHOXEHHUST U  WHAUMBUAYAIBHOTO  Pa3BUTHUA
OpraHU3MOB.

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

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMBbI pa3MHOKEHHST OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JEJIECHUE HaJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJEKIINU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTIINYUS OT O€CIIOI0TO.

Meiio3. Cranun menosza. Ilponecchl, mpoucxoAsuue Ha CTagusx Menosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbIe Kene3bl: CEMEHHUKH W SUYHUKU. OOpa3oBaHWE U Pa3BUTHE IOJOBBIX
KJIIETOK — raMmeT (CrnepMaTo30ull, SHIEKJIeTKa) — CHEepPMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorene3). Dtanbl YMOPHOHAIIBHOTO Pa3BUTHS Y IO3BOHOYHBIX JKHBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuoHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



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

Poct u pasButue pacteHmii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «IIpsmoe u HenpsAimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAOIIUX U
4enoBeKa», «OCHOBHBIE CTalU OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «Cnepmarto30uasl
MJIEKOTTUTAIONIETO», «SMIeKneTka MiIeKonuTarmero», «KapruokuHes B KIETKax
KOpEIlIKa JIyKa», MarHUTHas MOJeJNb-alIUIuKaus «JlegeHue KIeTKu», MOIEb
JTHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe muTO3a B KIJIETKaX KOHYHMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «W3yueHue CTpOEHHUs IMOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
¥ SMOpHOJIOTMH B CTAHOBIICGHWU TEHETHKU. BKiIam pOCCHUCKUX U 3apyOEsKHBIX
yu4€HbIX B pa3BUTHE TEHETUKU. MeToabl TEHETUKH (THOPUIOIOTHYECKH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACIIE/IOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . Mennenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IWHO-00pa3usi THUOPHIOB TIEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pPacHICIUIEHUS TMPHU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniMBaHHWE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanmzupyroniee ckpemnBanue. Mcnoib30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

Cuemiennoe  HacnenoBanwe mpu3HakoB. PaGora T. Moprana mo
CLUEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetrnka mosa. XpoMOCOMHOE OIPENENICHUE Moja. AyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['oMorameTHble W TeTeporaMeTHble opraHusmbl. HacnenoBaHue
MPU3HAKOB, CLEIIJIEHHBIX C MMOJIOM.

M3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmoOHHAas KpuBasl.
Hopma peakumnu npusnaka. KoauyecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKU U HUX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Meio3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukaius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4rHbl MyTanuid. MyTtareHHnbie (hakTOphI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-T€HE THYECKU. CoBpeMeHHoe omnpeeeHue FeHOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananmm3a. HacnencTBeHHble 3a0o0jeBaHUS 4YeJIOBEKa: TEHHBIE OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOGUIAKTUKHA U JICYCHUS TCHETUUECKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHMUE. 3HAUCHUE MEIUITMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHNI YEII0OBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKasE OCHOBa», «3aKOH pAaCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOoe  CKpelIMBaHUEY,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAaHUAY, «Meiio3»,
«B3anMoIenCcTBUE aJJIENbHBIX TE€HOBY», «l'eHeTndeckne KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HacCeIO0BaHUS,
CLHEIUJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoHHAsS H3MEHIHBOCTD.

OOGopynoBaHue: MOACTU-ANIUIMKAIMA «MOHOTHOPUIHOE CKpPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMa, MyTanuu
(OpMBI KPBUILEB U OKpPACKH Tena), repOapuit «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

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

Jlaboparopnast pabota Ne 6. «M3yueHue Moau(pUKaIIMOHHOW U3MEHUHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKpOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3apOXKAEHUE CEJEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeICKIIMU. MacCOBBIN M UHANBUIYIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHI.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas tulOpuamzanus u e€ ycnexu. VCKycCTBEHHBI MyTareHe3 H
NOJIyYEHUE MOJUIIOUAOB. JIOCTMKEHUS CENEKIMH pPACTEHUN, JKUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOACTBA. ['€HHAash WHXKEHEpUs. Talibl
co3nanuss pexomOuHanTHOW JIHK wu TpaHcreHHplx opranu3mMoB. KierouHas
nHxeHepus. Kiietounble KyJabTypbl. MUKPOKIIOHATIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHupoBaHre BBICOKONIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuiet 1 cxembl: kKapTa «LleHTpBI TPOUCXOXKIEHWUS W MHOT000pa3us
KyJbTYPHBIX pacTteHuil», «llopoabl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuansanus», «Padotel akagemuka M. @. MiBanoBay,
«llonummonaus», «OOBEKTh OuOTExXHOJNOTUNY», «KIleTouHble KyNbTyphl H
KJIOHMpOBaHUE», «KOHCTpyHnpoOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».



JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT HSI.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 5BoJONUM. [lageoHTOnOrMyeckue: mOCIEq0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMaJIGOHTOJIOTHYECKOM JIETONUCH, TEPeXOoaHble (HOpPMEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA M pa3Iv4uMs SMOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTHYHBIC, AaHAJIOTHYHBIE,
pyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI DBOJIONUU BHUJIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAeiIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust sBoironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLINH.

JIBxymue cuiabl (pakTOphl) SBOJIOIKMK BUAOB B IpHpojae. MyTallMOHHBIN
mpoiiecc ¥ KOMOWHATHMBHAS W3MEHYHMBOCTH. [lOMynsiMOHHBIE BOJHBI U ApEid
reHoB. M30s1ust U1 MUrpamusi.

EctectBeHHbIii 0TOOp — HampaBisomuii Qakrtop dBomoruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OPraHM3MOB Kak pe3yiabTaT dBoionuu. [Ipumepsr
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOpGh O3l ¥ HIHO-aTaNTAIIHH.

Bun wu BumooOpaszoBanue. Kputepum Buga. OcHOBHbBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUH:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTumMocTs 3BOJIIOIUU.

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkens, ®. Mromnep, A. H. CeBepuos.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3eMJie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  Hopoa  KUBOTHBIXY, «ITonynsauumny, «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanum», «OOIas aereHepanusy,
«/IBmxkymue cuibl s3Bomonuuy», «Kapra-cxema Mapuipyta mnytemecTBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAaCKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHUNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuiekius «®DOpMbI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHUit», Mojens ammiukamus «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JATYUIKA», MUKpornpenapaT «/po3oduia» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH Tejia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabdora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOrHYECKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpraHu3Ma |
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHayuHbIE MPENCTABICHUS O 3apOXKIACHUU >XU3HH. HaydHble THUMOTE3BI
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
HBOMIOIUS. AOWOTEHHBIH CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIbHOE MOATBEPXKACHUE XUMHUUECKOU 3BoMou. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas »pbl. [lameosoiickass spa u €€ mnepuoibl: KeMOpHICKUIA,
OPJAOBUKCKHM, CHITYPUNCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 2pa ® €€ Tmepuoabl: MAJIECOTCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IpoleccoB. OCHOBHBIE JTAIlbI
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak OTpakeHHe »HBOJIOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIONOrUs KaK Hayka. Pa3Butue npeacTtaBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeToapl H3ydeHus aHTpornoreHeza. Cxoactsa u
pa3ynyuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmiecTBeHHbIH o00pa3 KHU3HHU,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasyMHblii. Haxojaku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHUS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3uaTcko-amepukaHckas).  UYepTbl  MPUCHOCOOJIEHHOCTH  MpeJcTaBUTEICH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onmapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«KUBOTHas  KIETKay,
«IIpokapuotnueckas kietrka», «CoBpeMEHHas CHUCTEMa OPraHHUYECKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pace».

O6GopynoBanue:  mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTaJlblla, KPOMAHBOHIIA), CIJIECTKU WIH
M300pKEHUS KaMEHHBIX OpYAMN TEpBOOBITHOTO YeJIOBeKa (KaMHH-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUIeKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast pabora Ne 1. «M3ydeHune mckonaeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WK KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAKOLIas cpeaa.

DKOJIOTUS KaK HayKa. 3aJa4¥ M pa3/elibl 3KOJIOTMU. METOIbI 3KOJIOIrMYECKUX
HCCIIEOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINMOreHHble. JleficTBHE 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmel. [lapasutusm, kooneparus,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN IS CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAaKTEPUCTUKH momyJiaiuu. (OCHOBHBIE MOKa3aTesu
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[lnHaMuKka YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, D. ['ekkens.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauzm», «llonmymanun», «3aKOHOMEPHOCTH pocTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[TpakTrueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMUI Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBSi3M B
OHoLIEHO3E.

Dkosioruyeckre cucteMbl (3kocucTembl). llonstue 00 »skocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpopuueckue (nmumieBble) YPOBHM 3KOCHUCTEMBI. IlumeBble memu M CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMOMacca, MNPOAYKLIHS. IKOJOTHMYECKHE
NUpaMubl: TPOAYKUMHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYIsIus, pa3Butue. CyKieccusl.

[IpuponHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  3KOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (aktop ycroiunBoctu sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYyKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
r100anbHOM 3KOCUCTEMBI. [[MHamudeckoe paBHOBecre W oOpaTHasi CBsA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE UKLl DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3eMiin. AHTpONOreHHbIe U3MEHEHUs B Onocdepe.
['nmobanbHbIE 2KOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHue IPUPOJIBI U YEJI0BEYECTBA. CoxpaneHnue
O6unopa3zHooOpasust Kak OCHOBa ycToiunBocTu 6mocdepbl. OCHOBa parmOHAIBHOTO
yIOpaBJIE€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJIb30BaHHEe. JlocTHKeHus
OMONIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpupogubie cooOmiectBay, «llenmum nutaHus», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buoneno3 Bogoéma», «ArpomneHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHelllas COCTaBIAIOLIAS
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeii d3GdexT, «DaKTOphI
pPaAMOaKTHBHOTO 3arps3HeHus: Owmochepr», «OOmas crpykTypa Omocheps»,
«Pacnipoctpanenne xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, Komekiuu «buorienos3y», «Bpeautenn BaxHEHIITHX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM HKOJOTMUECKHMM TpymnnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paKeHUS OXpaHSAEMbIX BHUIOB
PAaCTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBLI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero obmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCS POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJuyue MOTHBAIlMM K OOydYeHHIO  OHMOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
NEATEIbHOCTA II€HHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHUs, HAIW4YHUE HKOJOTHUYECKOTO IPABOCO3HAHWS,
CITOCOOHOCTH CTaBUTH LIETIH U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» JOCTUraroTCs B
€IUHCTBE YYEOHOW W BOCMHUTATEIHHOW JESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHIATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, Ppa3BUTUSA BHYTPEHHEH TMO3UMLUMM JIMYHOCTH, MATPUOTU3MA,
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TpyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOT'0 YBa)XKCHHS, OCPEKHOTO0 OTHOIICHUS K KYyJbTYPHOMY HACICIHIO M
TpaJIuIysIM MHOTOHAlIMOHAJIbHOTO Hapoaa Poccuiickoit denepamuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC Ppe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOT0O OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa U ONbITA JACATEIBHOCTH B IPOIECCE peATU3allid OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHOMN JIEATEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH T'PAKIAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEABHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJ]1ay, BHITIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOACH C pa3HBIMU YOSXKJICHUSMHU, KYyJbTYPHBIMU IIEHHOCTAMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIHOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MTaMSITHUKAM MPUPOMBL,
IoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArONOJIYyYHS:

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHUYECKUX TMpaBWJI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30I1acHOTr0 MOBEACHUS B CUTYAIMAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEJCTBUN W HEMPHUATUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTHUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TaKYIO J€ATEIbHOCTD;

UHTEpeC K paznuyHbiM cepaMm MpodecCHOHATbHON NESITeIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccud U PEaTU30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) IKOJI0THYECKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emIle, OCHOBE €€ CyIl€CTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TMOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWSI M YMEHHS TIpU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochephl);



AKTMBHOE HENPUATUE JIEMCTBUK, NPUHOCAIIMX BpEd  OKpPYKAIOLIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U IPEIOTBPAIATH UX;

HAJIMYME Pa3BUTOTO SKOJOTHUECKOT'O MBIILICHHUS, YKOJIOTHUECKOU KYIbTYPHI,
OTIbITa JEeSATENHbHOCTH AKOJIOTHICCKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUICCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHUTATEIIBCKOW KYJIBTYphl KaK CpeJCTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIbMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOIIecTBa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpoOJeMbl  pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHUN B IEIIX
MOBBIIIEHUS OOIIeH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIONIb30BaTh TMOJydaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENIBHO HWCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pemieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOUW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUONOrMHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJs (OPMHUPOBAHUSA MHUPOBO33PEHHUS OO0YyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpa)Karolle
LEJOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHneuuduKy METOJO0B IO3HaHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx (BEIEeCTBO, SHEPIHUs, SIBIECHUE, MPOILIecC,
cUCTeMa, Hay4yHbIM (pakT, MPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UcclieloBaHue,  HAONIOJeHUuEe,  HU3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yYHHUBEpCAJIbHbIE y4eOHble JEHCTBUA (TO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIC,

PETYIISITUBHEIE), oOecreynBaroIme dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M  COIMAJIBHOM KOMIIETEHIIMHM O0O0YyYaloluxcsi, CIOCOOHOCTh
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHWUS M  yHHBEpCcajbHble y4eOHbIE JEHCTBUS B
MIO3HABATEILHON U COIMATILHOMN TTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrH4YecKHe AeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TNPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIPENENIATh 1EeJH JEATSILHOCTH, 3ajaBas IapaMeTpbl W KPHUTCPHH HX
JTOCTH)KCHUS, COOTHOCUTD PE3YIIbTaThI ICATSIBHOCTH C TOCTABICHHBIMH LIEIISIMHU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUCCKHE PpACCYXKJICHHS (MHAYKTHBHBIC, JECIYKTHBHBIC, IIO
aQHAJIOTHH), BBIABIISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYMS B paccMaTpHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PeajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIeA0BATEIbCKUE IEHCTBUS:

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

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HUHTEpIpeTalny, MpeoOpa3oBaHUI0 U NPUMEHEHHIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

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

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHbIE B XOJE€ pEHICHUS 3a/Jadyd  Pe3yJIbTaThl,
KPUTHYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B TPOPECCUOHAIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM TPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

(GbopMyTHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckoil uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3azay;

NpHOOPETaTh OMNBIT KCIOJIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeIcTaBICHUS
Oounonornyeckoit nHGopManuK (CXeMbl, rpaduKH, TUArPaMMbI, TaOJIUIIBI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIOJIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CMMBOJIMUECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU MO CYIIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIEHHSA, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboTHI IpH perIeHUN OMOIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

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



NPUHUMATh I[€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poJd ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETrO BKJIAJa M KaXJOr0 yYAaCTHUKA KOMAHIbI B
001 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBISTH TBOPUYECTBO U BOOOpaKEHUE, ObITH HMHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranusanms:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM I1IEJeBble U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUA M MBICIUTENbHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pePIEKCHM JJIsl OLIEHKUW CUTYyalluu, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYTHX:

OpPUHUMATH ce0sl, MTOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbTarhl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupuieckue Juisi yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUMN, BUIBI JACATEILHOCTH MO TMOJYYECHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyaIlUsAX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
PE3YNIbTATHI IPEJICTABIIEHBI IO T'0JIlaM 00y4YeHUSI.

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

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KAapTUHBI MUpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIIAE POCCHICKUX H
3apyOCKHBIX YYEHBIX-OHMOJIOTOB B  pa3BUTHE OWOJOTHH, (DPYHKIIMOHATBLHOU
IPAMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Metradonu3M (0OMEH BEIIECTB U MpEBpaIllcHHUEe
SHEPIuM), TOMEOCTa3 (CaMOpEryJiAlus), YPOBHEBAS] OPraHU3ALIMS KUBBIX CUCTEM,
CaMOBOCIIpOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAsl, XPOMOCOMHasl,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u y4enus (0 mMEHTpax MHOTOOOpasusi 1
MPOUCXOXKIEHUS KyIbTYpHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHUIbl
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE KUBBIX CHUCTEM, IPOILIECCOB W SIBICHHI, OpraHu3anus U MNpPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBACHEHUE MOJIYUYEHHBIX



pE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMECHHE
JIeNaTh BRIBOBI HA OCHOBAHUY TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHa BEIIECTB M MpEBpalleHus dHEPruu B KIEeTKe, (DOTOCHUHTE3a,
IJJACTUYECKOTO U JHEPreTUYecKoro oOMeHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C IeJbl0 oOecrieueHus: 0e30MacHOCTH CBOErO 370pOBbS U 310POBBSI
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peIiaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7a4d Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJIATH CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MpECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJIHATH JAaOOpaTOpHbIE W MpPAKTUYECKHE paboThl, COONIOAATH
npaBuia mpu pabore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO COJEP’KaHUSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICTBa MAacCOBOM MH(OpMALINK, HAYYHO-TIOMYJSPHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMoNOrNYecKyt0 UH(POpPMAIIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHITUIHBIN amnmapaT OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHMUM COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHHUS, O BKJIAAEC POCCUUCKHUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJCPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BHJI, TIOMYJISALMS, TeHO(POH/I, SBOJIONNS, JBMXKYIIUE CHIIBI ((DaKTOPBI) ABOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMUeckue (HaKTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTMYECKHEe TeOopuu (dBOJOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHMYECKass TEOpHUs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPECISITh TPAHUITBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHCTEM, IMPOIIECCOB W SIBIICHUM, OpraHu3alus U IMPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMUA BEJIMYMHAMU, OOBSICHEHHE IMOTYyUYCHHBIX
pPEe3yIbTAaTOB, UCIIOJIL30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TIOJIYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TPOILECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCITOCOOJICHHOCTH
OpraHU3MOB, JEUCTBHUSI HKOJOTHYECKUX (DAKTOPOB Ha OpPraHU3Mbl, MEpeHoca
BEIIECTB M IOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBbIE 3HAHUSA I OOBSICHEHUs OHUOJOTMYECKUX
MPOLIECCOB M SIBJICHUM, JJISl NPUHATHSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HA C 1EeJIpl0 oOecrieueHusi O€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH ISl PAIIMOHATBFHOTO TIPUPOIOTIONH30BaAHNUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTHYECKUE 3a]]a4H, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTaHUs );

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTHYECKHE PadOTHI, COOJIONATH
mpaBmiIa mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHUE CO37]aBaTh COOCTBEHHBbICE IHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMONOTMYECKYI0 UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

KoanyecTBo yacoB

HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
bu6mmoreka [{OK
1 b 2 .
HOJIOTHTL Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CUCTEMEI U UX OpraHu3aIus 1 bubnmorexa LHOK
P I https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U CTPOEHHUE KIETKHA 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XK
HBHEACATENRHOCTE [T 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD 2 15 bu6moreka [IOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41¢292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



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

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
bubmmoreka [IOK
I IBOMOIHONHA GHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 9 0.5 bubnuoteka [JOK
3emire ) https://m.edsoo.ru/7f41cc74
3 Opra"gn3Mel U OK arorfas cpena 5 1 bubmorexa LOK
p Py Karoll e https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 hitps://m.edsoo.rw/7 41 cc74
bu6moreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka IIpakTH4eckue
n/n Bcero H3y4eHusi | oOpa3oBaTeibHbIE
padoThbI

pecypcsl
bubmmoreka [IOK

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a
CBs13b OMOJIOTHH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U UMH €CTECTBEHHBIMHU

2 npyru . . 1 https://m.edsoo.ru/863e632a
HayKaMmu, prstocodueit, ITUKOM, ICTETUKON U
MIPaBOM.

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

3 [Ipaktrueckas padota Ne 1 «Mcnonb3oBanue | 0.5 bubnuoreka [IOK
Pa3TAYHBIX METOIOB MIPU N3YyUECHUN ’ https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX OOBEKTOB
Ponb Guonoruu B popMupoBaHuu

4 . . 1 https://m.edsoo.ru/863e¢6122
COBPEMEHHOU HAYYHOU KapTHUHBI MUPA.

5 Cucrema OMOJIOTHUYECKUX HAYK. 1 https://m.edsoo.ru/863e6122

6 buonornueckue cUCTEMBI, MPOLIECCHI U UX | bubnunoreka [JOK
HU3y4YEHUE https://m.edso0.ru/863e¢6564
CBoiicTBa 6MocHCTEM U UX pa3HOOOpa3He. 1 https://m.edso0.ru/863e¢6564
VYpoBHM OpraHu3anuu OUocucTeM 1 https://m.edsoo.ru/863e¢6564

N bubmuoreka [JOK
9 XUMUYECKUH COCTAB KIIETKH. 1
https://m.edsoo.ru/863e674¢
10 XHUMHUYECKHUE DIIEMEHTBI: MAKPOIJIEMEHTHI, 1 https://m.edsoo.ru/863e674¢



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

MUKPOIJICMCHTEIL.

11 Bopa u MuHepanbHbIE BEILIECTBA. https://m.edso0.ru/863e¢674¢
12 benku. CoctaB u cTpoeHue 6eIKoB bubmorexa HOK
https://m.edsoo.ru/863e6b72

AMMHOKHUCIIOTHI — MOHOMEPHI OEJIKOB.

13 He3ameHnuMble 1 3aMEHHMbIE aMUHOKHUCIIOTBI. https://m.edsoo.ru/863e6b72
AMMWHOKHUCJIOTHBIN COCTaB.
YpoBHU CTPYKTYPBHI OEITKOBON MOJICKYJIBI

14 (mepBuYHasi, BTOPUYHAsi, TPETUYHAS U https://m.edsoo0.ru/863e6b72
YETBEPTUYHAS CTPYKTYpA).

15 XUMHHCCKHE CBOHCTBA OeKOB. https://m.eds00.ru/863e6b72
buonoruueckue QpyHkIuu O6€IKOB.
depMeHTh — OMOJIOTHYECKHE KaTaIn3aTOPHI.

16 JlaGopaTtopnast pabota Ne 1 «3yuenue 0.5 bubnuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH ()epPMEHTOB (HA https://m.edso0.ru/863e6b72
MpUMepe aMuiIa3bl WIK KaTajaasbl)»

17 KodepmenTsl. Buramussbl. https://m.eds00.ru/863e6b72

13 VYrieBoibl: MOHOCaXapuabl, TMCaXapuibl U bubnunoreka [JOK
MOJMcaxapu/ibl. https://m.edsoo.ru/863e6870

19 buonorndeckue GyHKIIMU yTIEBOIOB. https://m.edso0.ru/863e6870
Jlunuael: TpurIUUEepusl, GocHOTUNHIbI,

20 crepouibl. ['napodunbHo-THAPOHOOHBIS https://m.eds00.ru/863e¢6870
CBOICTBA.

21 buonoruueckue GpyHKIIUHN JIUTHAIOB. https://m.edso0.1ru/863e¢6870

bubnuoreka [JOK
22 HyxkneuHoBEIe KHCAOTEL https://m.edsocl)_.[ru/ 863e6d5¢c
23 Crpoenme n gynkim JIHK. Crpocnue u https://m.edsoo.ru/863e6d5c¢c

¢bynaxu PHK.



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

24 AT®: crpoenune u GyHKIHH. https://m.edsoo.ru/863e6d5¢
)5 Hcropus n MeTo1bl N3yUEHUS KIETKU. bubmuorexa [IOK
Kiterounas teopust https://m.edsoo.ru/863e6e88
26 Kierka xak menocTHas )KuBasi CUCTeMa https://m.edsoo.ru/863e6e88
CrtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlabopaTtopnast padota Ne 2 «3yuenue bubnuorexa [JOK
27 CTPOEHHMS KJIETOK PACTEHHM, ’KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6{f0
rpu0OB 1 OaKTEepUil M0 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKPOIIpETapaTax U UX OTIHCAHHUE)
bu6moreka [IOK
28 OOmMeH BelecTB Wik METab0IN3M hitps://m. edsoo.rw/863¢766¢
bu6moreka [IOK
29 Potocures. Xemocunres https://m.eds00.ru/863¢e7¢98
. bu6mmoreka [IOK
30 DHepretieckiii 00men https://m.edsoo.ru/863e7aae
I'mukonus. bposkeHue u ero BUJbI.
31 KucnoponHoe okucieHue, uim KIeToYHOE https://m.edsoo.ru/863e¢7aae
JbIXaHUE.
JKuzHeHHBIN UK KICTKHU. JleJeHne KIeTKH.
Muros. JlabopaTopHas padora Ne 3
32 «HaOimronenre MuTo3a B KJIETKaX KOHYUKA 0.5 Eubmorexa HOK
https://m.edsoo.ru/863e7dc4
KOpEUIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
1 buocunTes 6enka. Peakiius MaTpuaHOTO bubnunoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
34 Tpancnsmas — GuocumTes bemka https://m.eds00.ru/863e796¢
35 Hexnerounsle (hopMbl )KU3HU — BUPYCHI bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

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

bonesnu pactenuit, )KUBOTHBIX U YEJIOBEKA,
BBI3bIBa€MbI€ BUpycamu. Bupyc

36 https://m.edsoo.ru/863¢7540
uMMyHoiepunnTa yenoseka (BUY) —
B0o30ymutens CIINla.
O0006IIaOMKHi YPOK 110 TEME:
37 HIQIOTIHH YPOICTIO TeM https://m.eds00.ru/863¢7540
"Xu3nenesTenbHOCTD KIETKH".
Kiero 7 , 3HE 7|
38 TOTHBIH LHIT, FITH JKHSHCHHBIH HICT https://m.edsoo.ru/863e7540
KJIETKH.
bu6moreka [IOK
39 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831¢
Henenune knetkn — muto3. CTagun MUTO3A.
IIpomecc 0HCXO € Ha pa3
40 DOHECCRL, TIPOHEXOATIHE 1 p\, HpIX https://m.edsoo.ru/863e7f4a
CTaausSIX MHTO3a. bronorndeckuii CMBICHT
MUTO3A.
bu6mmoreka [IOK
41 Meti
cenos https://m.edsoo.ru/863¢7{4a
Crtpoenune XxpoMocoM. XpOMOCOMHBIN HAOOp
42 — KapuoTHuI. JIMIIOUIHBIN U rariouIHbIA https://m.edsoo.ru/863e7f4a
XpPOMOCOMHBIE HA0OPBI. XPOMAaTHIbI
OO0pa3oBaHuEe U Pa3BUTHE MOJIOBBIX KICTOK.
43 OmnonotBopenue. JlabopatopHast padora Ne 4 0.5 bubnunoreka [JOK
«3yueHune cTpoeHUs MOJIOBBIX KIIETOK HA ' https://m.edsoo.ru/863e81b6
FOTOBBIX MUKpOITpEraparax»
44 NuauByuayanbHOE pa3BUTHE OPraHU3MOB bubmotera [JOK
A 1y p P https://m.eds00.ru/863e8436
45 [TocTamMOpHoOHaIbHOE pa3BUTHE. https://m.edsoo.ru/863e8436



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
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https://m.edsoo.ru/863e7f4a
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Poct u pa3zButue pacrenuii. OHTOreHe3

46 LIBETKOBOTO PAaCTeHUS: CTPOCHHUE CEMEHH, https://m.edsoo.ru/863e8436
CTaJNH Pa3BUTHUSL.

47 Obobwarouii ypox 1o reme: "Pa?’MHO}KeI:He https://m.edsoo.ru/863e8436
Y UHJIMBUIyaJIbHOE Pa3BUTHE OPraHU3MOB'".

43 I'eneTnka — Hayka 0 HaCIEICTBEHHOCTU U bubnuorexa [JOK
W3MEHYNBOCTH https://m.edsoo.ru/863e8612
MeTo1bl reHeTHKH (THOPUI0TIOTHUECKHIH,

49 HHTOFeHeTquCKHﬁ’ MOTICKYIAPHO- https://m.edsoo.ru/863e8612
reHeTudecknii). OCHOBHBIE T€HETUYECKHE
TTOHSATHS.

50 3aKOHOMEPHOCTH HACIIEIOBAaHUS TTPU3HAKOB. bubmuorexa [JOK
MoHoTuOpuIHOE CKpEIIMBaHNE https://m.edsoo.ru/863e8878
3akoH eAMHO00pa3us THOPUIOB TIEPBOTO

51 nokoJieHus. [IpaBuiio ToMuHUPOBaHUS. 3aKOH https://m.edsoo.ru/863e8878
pacuierieHus: IPU3HAKOB.

5) I'mnoresa uuctotel ramer. [lonHoe n hitps:/m.eds00.ru/863¢8878
HEIOJHOE TOMUHUPOBAHUE.

53 JlurnOpuHoe CKpeIuBaHue. 3aKOH bubnuoreka [JOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863¢89a4
AHanuzupyrouee CKpeuBaHue.

54 Henonb3oarine ananisupyromero https://m.edsoo.ru/863e8878
CKpELIMBAHUS JIs1 ONPEICTICHUS TeHOTUIIA
0co0H.

CuemnieHHOE Hacle10BaHue MPU3HAKOB.
55 JIaGopatopHas pabota Ne 5 «M3yuenue 0.5 bubnuoreka [IOK

PE3YyJIbTATOB MOHOFI/I6pI/II[HOF0 u
,ZLI/IFI/I6pI/I,Z[HOFO CKpCIIUBAHUA Y ,I[pO30(I)I/IJ'IBI

https://m.eds00.ru/863e8c60



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

Ha TOTOBBIX MUKpOIIpENapaTax»

XpOMOCOMHasi TEOPUSI HACIECICTBEHHOCTH.
I'enernueckue xaptol. [Ipodeccus

56 PENPOYKTOIOT-Bpay, ClIeLUATU3UPYIOIHICS https://m.edsoo.ru/863e8878
Ha BOIPOCaX PEHPOIyKTHBHOTO 3I0POBBS
MY>KYHMH U KEHIIUH,

57 I'eneruka nona. HacnenoBanue npu3HaKoB, bubnuorexa [JOK
CIICTUICHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
HN3menunBocTh. HeHacneacTBeHHas
M3MEHYUBOCTh. JlaboparopHas padota Ne 6.

58 N3yuenne Mo aupuKamoHHOMN 0.5 bubmorexa OK

https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE BapUAIIHOHHOTO
psila ¥ BapuallMOHHOW KPUBOW»
HacnencrBenHast “BMEHYHMBOCTb.

59 JlabopaTtopHas pabota Ne 7. «AHaim3 0.5 bubnuoreka [IOK
MyTaluui y Jpo30(uisl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenapaTax»

bu6mmoreka [JOK

60 Perteritka viexoneia https://m.edso00.ru/863e8d78
PesepBubIit ypok. O6001IEHNE TIO TEME

61 «HacneacTBeHHOCTh U U3MEHYHBOCTh
OPraHu3MOBY

62 Cenekuus Kak HayKa M IIpoLecc Bubmorexa OK

https://m.edso0.1ru/863e¢9214

63 MeTo1bl ¥ JOCTUAKEHUSI CEJICKIIUN pAaCTCHUI bubnuoreka [JOK
M JKUBOTHBIX https://m.edsoo0.ru/863e¢9214

64 JloCTH>KEeHUS CeNeKIMU PACTEHUH, )KUBOTHBIX

1 MUKPOOPraHU3MOB.



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

65

buotexnonorus kak oTpaciab NPOU3BOJICTBA

bubmuoreka [JOK
https://m.eds00.ru/863€9336

66

Kiterounas nnxenepus. Knerounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE PA3MHOKEHUE
pacrenuii. Kiionuposanue
BBICOKOIIPOTYKTUBHBIX
CENBbCKOXO35CTBEHHBIX OPraHU3MOB.

https://m.eds00.ru/863e¢9336

67

DKOJIOTMYEeCKHE U 3TUYECKUE TIPOOIEMBI.
I'MO — renerndecky MOAU(PUIIMPOBAHHBIE
opranusmsl. [Ipodeccus sxoor.

https://m.eds00.ru/863e¢9336

68

O6006maromuii ypok no kypey ouosnorus 10
KJ1acc.

https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

DBOJIIOLUS U METObI €€ U3yUECHHUSI

bubmmoreka [{OK
https://m.edsoo.ru/863ea20e

HpeI[HOCI)IJ'[KI/I BO3HUKHOBCHUA
3BOJIFOIIMOHHOW TEOPHH.
DBOJIOLMOHHAS TEOPHS U €€ MECTO B
OMOJIOTHH.

CBHAETEIBECTBA DBOIOIUH.
ITameonToIOTHYECKHUE:
MOCJIEA0BATEILHOCTD ITOSBICHHS
BUJIOB B MMAJIEOHTOJOTMYECKOM
JIETOTIUCH, TIEPEXOTHBIC (DOPMBI.

9M6];)I/IOJ'IOFI/I‘ICCKI/I61 CX0ACTBA U
pasimuus 3M6pI/IOHOB Pa3HbIX BUIOB
II03BOHOYHBIX.

CpaBHI/ITCJ'IBHO-aHaTOMI/I‘IeCKI/IeI
T'OMOJIOTHYHBIC, aHAJIOTUYHBIC,
PYAUMCHTAPHBIC OpraHbl, aTAaBU3MBbI.

Hcropus pa3Butus npeacTaBieHuit 00
IBOJTIOITHI

bubmuoreka [JOK
https://m.edso0.ru/863e9570

OpomonmonHas teopus Y. JlapBuna.
IIpeanocslnku BOSHUKHOBEHUS
JapBUHU3MA. JIBIKYILWE CUIIBI



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

MukposBontonus

bubmuoreka [JOK
https://m.edsoo.ru/863e9¢cle

JBuxymue cuibl (pakTopsl)
9BOJIIOIIMM BUJIOB B IIPUPO/IE.
MyTanuoHHBIN IPOLECC U
KOMOWHATHBHAS U3MEHYHUBOCTb.

10

[TonynsioHHBIE BOJHBI U Apeiid
reHoB. M3onsauus u murpanus.

11

[MTomymsiust Kak dJIeMeHTapHas
€IMHUIIA BHJIA ¥ SBOJTFOITHH.
JlabopaTtopnast padota Ne 1
«CpaBHeHHE BUJIOB T10
MOP(}OJIOTHIECKOMY KPUTEPHIO)

0.5

bu6moreka [IOK
https://m.eds00.ru/863e99¢6

12

JIBYOKYyIIME CHITHI (2JIeMEHTapHbIE
(haKkTOpBI) IBOTIOIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/863¢9da4

13

EcrectBennsiit 0TO0p 1 €10 GOpMBI

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

14

Pesynbratel sBosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

15

Bun u Bunooopaszosanue. Kpurepuu
Bus1a. OCHOBHBIE (POPMBI
BHUJI000pa30BaHus: reorpaduueckoe,
9KOJIOTUYECKOE.

16

HaHpaBJ’IeHI/IH 1 IMYTU MAKpPO3BOJJIIOIUA

bu6mmoreka [JOK
https://m.edso0.ru/863e9cle



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

17

@DopMBbI 3BONTIOLINN: (PHIIETHYECKAS,
JUBEPreHTHAs, KOHBEPreHTHas,
napajuiesIbHasl.

18

HeobOpaTumocTs 3BOITIONNAN

19

[Ipoucxoxaenue ot
HECIEIMAIN3UPOBAHHBIX IIPEIKOB.
IIporpeccupyromas CrenuaIn3anus.
AJranTuBHAs paauanus.

20

O06o01mmaromniuii ypok 1mo teme:
"DBoIOMOHHAaA OMoIoTH".

21

Hctopus xu3Hu Ha 3emMiIe U METOIbI
€€ N3y4YCHHS.

22

FI/IHOTCSI)I HpOI/ICXO)KJIeHI/IH JKU3HU Ha
3emie

bu6moreka [IOK
https://m.edsoo.ru/863ea5a6

23

HaygHble runoTe3sl BOZHUKHOBEHUS
JKU3HU Ha 3eMuie: aOnoreses u
TTaHCTICPMHS.

24

Pa3BuTue *u3Hu Ha 3emMiie 10 3pam U
nepuoaam

bu6mmoreka [JOK
https://m.edsoo.ru/863eabbe

25

HauanpHbie 3Tansl OMOJIOrnYeCcKOn
spoJionuu. ['unoreza PHK-mupa

26

OCHOBHBIE 3Tarbl FBOJIOLUN
PaCTUTENHHOTO U KUBOTHOTO MUDA.
[Ipaktuueckas pabora Ne 1 «M3yuenue
HCKOMAEeMBbIX OCTATKOB PAaCTEHHUI U
KUBOTHBIX B KOJIJICKIIMSIX)»

0.5

bubnuoreka [JOK
https://m.edsoo.ru/863ea8bc

27

CoBpemeHHast cucTeMa OpraHuYECKOro
Mupa

bu6mmoreka [JOK
https://m.edsoo.ru/863ca48¢e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

28

OCHOBHBIE dTalbl 3BOJIIOIIUMH
PACTUTCIILHOTO U )KUBOTHOT'O MHpPa.
Apomop¢ho36l y pacTeHUH
KHUBOTHBIX. HO?IBJICHI/IC, pacuBeT U
BBIMHUPAHUE TPYIII KUBBIX
OpraHM3MOB.

29

Cucrema OpraHuyecKoro Mupa Kak
oTpakeHue 3Botonuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB.

30

DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3)

bu6moreka [IOK
https://m.edsoo.ru/863eac2c

31

JiBukymmue cuibl (hakTops)
aHTPOIIOreHe3a

bu6moreka [IOK
https://m.edsoo.ru/863ead44

32

OcCHOBHBIE CTa/IUU IBOJIIOLUU
yenoBeka. Tpya aHTPOIOJIOTOB U UX
BKJIaJ B Pa3BUTHE HayKH, TEXHUKU U
HCTOPUU KYJIBTYp U HAPOJIOB Pa3HBIX
CTpaH.

33

UYenoBeueckue pachl U MPUPOTHBIE
aJlarTaliuy 4eJoBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/863eaca2

34

O060011IeHHE IO TEME
«BO3HMKHOBEHHE U Pa3BUTHE KU3HU
Ha 3eMiie»

35

Dkonorus kak Hayka. [Ipodeccus -
9KOJIOT.

36

MeToasl AKOJIOTHUECKUX
HUCCICI0BAHUM. DKOJIOTHYCCKOE
MHUPOBO33PCHUC COBPEMCHHOT'O



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

YCJI0BCKa.

37

Cpezbl 0OUTAHUS M IKOJIOTUYECKHE
(baxTopsl

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

38

AbGunotnyeckue paKkTOpsI.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0coOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS.

0.5

bubmmoreka [{OK
https://m.edso0.ru/863eb10e

39

[IpucnocobaeHnst OpraHu3MoB K
JENCTBUIO aOMOTUYECKHX (DaKTOPOB.
JlabopaTtopHnas pabota Ne 4. «Bnusinue
CBETa Ha POCT M pa3BUTHE YCPEHKOB
KoJieycay.

0.5

40

buoTtnyeckue GakTopsl

bu6moreka [IOK
https://m.edso0.ru/863eb348

41

[Tapazutusm, kooneparus,
MYTYyalu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJICOHUYECTRBO).
AMeHCcaIu3M, HEUTpAJIU3M.

42

3HaueHne OMOTHYECKUX
B3aMMOJICCTBUI 1J1 CYIIECTBOBAHUS
OpPraHu3MOB B IIPUPOAHBIX
coo0IIecTBax.

43

DKOJIOTHYECKHE XapaKTCPUCTUKHU
NOMYJIAIHUU.

44

OcHOBHBIE IIOKA3aTENIN MOMYJIALUH
ITpaktuyeckas padora Ne 2 «IToacuér
IJIOTHOCTH MOMYJIALIMHA pa3HbIX BUJOB
pacTeHun»

0.5



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

O0600marmuil ypok 1mo Teme:

45 "

Opranu3Mbl U OKpyxaromias cpenaa'.

46 CooOriecTBa OpraHu3MoOB — bubnmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
CTpyKTypbl OMOIIEHO3a: BUIOBAS,

47 MPOCTPAHCTBEHHAS, TPO(UIecKas
(nuieBas). Buapl-nomunanTsl. CBSI3U
B OHOILIEHO3E.

43 DKOJIOTHYECKHE CUCTEMBI bubnuoreka [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OYHKIIMOHATHHBIC KOMIIOHECHTBI

49 9KOCHCTEMBI: ITPOTYLIEHTHI,

KOHCYMEHTBI, peAYLICHTBHI.
KpyroBopoT BemecTB 1 NOTOK

50 SHEPTHH B 3KocucTeme. Tpoduueckue
(TTUIIIEBBIC) YPOBHH 3KOCHCTEMBI.

OcHoOBHBIE TIOKa3aTeNIN SKOCUCTEMBI.

51 Dxosnoruueckue nupamusl. CBocTBa Eubmorexa HOK

https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus

52 [IpupoHbIe SKOCUCTEMBI

53 AHTPOTIOTr€HHbIE SKOCUCTEMBI
buonoruueckoe u x03sHUCTBEHHOE

54 3HaYEHHUE arpodIKOCUCTEM U
ypOO3KOCUCTEM.

55 buocdepa — rnodanbHas sKocucTEMa bubnuoreka [IOK
3eMiin https://m.edsoo.ru/863ebb5e

56 buopaznoobpazue kak pakTop

YCTOWUYHUBOCTH DKOCHUCTEM.



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

CoxpaHeHne OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

57

VYuenne B. U. Bepnaackoro o

ouocdepe. ['panuIipl, cocTaB u
cTpyKTypa 6uocdepsi. XKusoe
BEIIECTBO U €ro (DyHKIIHH.

58

3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

bubmmoreka [{OK
https://m.edso0.ru/863ebd16

59

Oco0enHoctu 6nocheps! Kak
r71006aTbHOM SKOCUCTEMBI.
JnHamuyeckoe paBHOBECHE U
oOpatHast cBsi3b B OHocdepe.

60

KpyroBopoTs! BemiecTs u
OMOre0XMMHUYECKHUE LUKIIbI 3JIEMEHTOB
(yrnepona, a3oTa). 30HAIBHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

61

UYenoseuecTBo B Onochepe 3emiun

62

CocymiecTBoBaHHE PUPOABI U
4yelioBeYeCcTBa

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale

63

AHTpOTIOTCHHBIC U3MEHECHHUS B
ouocdepe. ['mobanbpHBIC
9KOJIOTUYECKUE TIPOOIEMBI.

64

Coxpanenue OuopasHoobpaszus Kak
OCHOBA YCTOMYMBOCTH OUOCHEPHI.

65

OcHoOBa palMOHAIBHOTO YIIPaBJICHUS
MIPUPOTHBIMU pECYpCcaMu M UX
HCII0JIb30BAHNUE.

66

Z[OCTI/I)I(GHI/IH OHOJIOTUU U OXpaHa



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MIPUPOIBI.

O06o0marmuil ypok 1mo Teme:
67 "Coo0111ecTBa U DKOJIOTHYECKHE
CUCTEMEI".

68 O606menne o Kypcy ouonorus 11

KiaccC

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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