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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYI0 OCHOBY IS
omnpeNieNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeameTa
«buonoruss» cocraBwIM: KoHUeNnTyaiabHble monoxkeHus PIroOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CoJlepKaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHU K YPOBHIO MTOJATOTOBKHU BBIITYCKHHKOB, TTOJIOKCHHS 00 OOITUX IENIIX U
MIPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oOmero oOpa3oBanusi B Poccuiickoit ®enepaiuun, a TakkKe IOJOXKEHHUS O
crienuduke OMOJIOTUH, €€ 3HAUYCHUU B TTIO3HAHUU JKUBOUM MPUPOBI U 00ECIIeUeHUN
CYILIECTBOBAHUSI YeJioBeYeCcKOoro ooiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeiesIieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouonoruu nMaét MPEACTABICHHE O IEIsiX, 00 oOmei
CTpaTeruy OOYy4YeHMs, BOCHUTAHUS W Pa3BUTUS OOYyYaIOMMUXCS CpeJICTBAMU
yueOHOoro Tmipeamera «buonorusi»y, ompeaensieT 00s3aTeNbHOE IPEAMETHOE
COJICp’)KaHMe, €ro CTPYKTYpY, paclpeaesieHHue 1o pa3jeiaaM U TeMaw,
PEKOMEHIYEMYIO MMOCEI0BATEILHOCTh U3YYEHUs y4eOHOro Marepuaia ¢ yuy€Tom
MEXIPEIMETHBIX W BHYTPUIIPECIAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIbLHOTO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00y4JaroIIuXxcsl.

B nporpamvMe mo OHONIOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-ITO3HABATEIHLHON
JEeSTENbHOCTU/YUeOHBIX JACHCTBUN O00y4alolUXCsl IO OCBOCHHUIO COJIEPKaHUs
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B W3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
POCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [EHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHHS, PEJCTABICHHUI O 3J0POBOM
oOpa3e XU3HH U OEpEeKHBIM OTHOIIEHHUEM K OKpYKAIOMIeH NPHUPOITHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHUEeM OOIIEOMOTOTUYECKUX TEOpUH, a TaKXKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTpaMMe IO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HU JUIsI PEIICHHS TPUKIATHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKH HACICACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIBTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKHU
1enecooOpa3HoOro TMOBEJACHUS B OKpYXKalollled MPUPOAHONW cpelle, aHalu3a
BIIUSTHUSL XO3SHUCTBEHHOUN NESITEIHHOCTH YEIOBEKa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K MPUKIIATHON HAPABICHHOCTH
y4eOHOTr0 mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpexanonaraer (GopMupoBaHue y  O0OydaroUIuxcs
CHOCOOHOCTH aJaNnTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCA
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpPOBaHUE y OOYHYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOH KapTHUHE MHUpA, paciiupseT U 000OUIaeT 3HAaHMS O >KUBOW MpHUpoAe, €€
OTJIMYUTENIbHBIX NPU3HAKaX — YpPOBHEBOW OpraHW3allMid MU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  HpHUpPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMUYECKOr0 MBIIUIEHHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOHM MpUpoe
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHS] BOCIIUTATENIbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o0pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obOecrneynBaeT ycioBus Uisi (GOpMUpOBaHUS
WUHTEIJICKTYalbHBIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUA O NpeIHA3HAYCHUH Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY /Jisi ONpeNeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUA, MPEJICTABICHHOTO B IIporpaMMe IIO
ouosnoruu.

Otb6op comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBUH C
KOTOPBIM OOyuaromuecs AOJKHBl OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJoBeKa B OKpY’Kalollled MPUPOIHON cpenie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesaTenbHOCTH. Oco00oe MECTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUsA, KOTOPHIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CTpyKTypHUpOBaHHE COAEpPKAHUS Y4YEOHOro MaTepHaja B IPOrpamMme IIo
OMOJNIOrMHM OCYLIECTBICHO C YYETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B cOOTBETCTBHYU € 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAay4YHOIo mo3HaHus», «Kinetka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHUS KUBOU MPUPOIBI», « IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUMIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOU
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AINH, BBIIAIOUINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs TMO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaau3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3aINY;

CTAQHOBJIEHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KMBOM MPHUPOJBI HA OCHOBAHWM 3HAHUM M OIBITA, TOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHUH;

dbopmupoBaHue y oOydarmuXcs YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHA;

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHHS] ATHISCKUX
HOPM IPU MPOBEACHUU OMOJIOTHYECKUX UCCIICTOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIMICHUS YpPOBHS
AKOJIOTHUECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MPUMEHEHHUE TTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHON KU3HU IS
OLICHKH IOCIIEICTBUNM CBOEU AEATEIILHOCTU MO OTHOLICHUIO K OKPYKaIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanusi «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBJISETCS OOS3aTCIbHBIM YYCOHBIM MPEIMETOM, BXOISAIIAM B
COCTaB MpeAMeTHOM 00acTh «ECTeCTBEHHO-HAYYHBIE TTPEMETHIY.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouosiorun B (OpMUPOBAaHUM COBPEMEHHOM HAay4dyHOU KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. {apsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cHCTEMBbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON PUPOIBI.

CaoiicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT'EOIIEHOTHYECKHI ), OnoChepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKH. XUMHUYECKHE 3SJIEMEHTBI: MAKPO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTtpoeHne O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnnMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
(byHKITUN OENKOB.



depmeHTHl — Ouosiormyeckue katanuzatopel. CTpoeHue QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuuduuHoctb. KodepmenTsl. BuraMuHbL.
Otnnuus pepMEHTOB OT HEOPTraHUUECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  Je30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuioIo3a). buonornueckue GyHKIMH YIIIEBOIOB.

Jlunupael:  Tpurnuuepuasl, Qocomunuasl, crepouAbl. [ UIAPOPUIBHO-
ruapopoOHble  cBoWcTBa. buonorudeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/OB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HykJIeruHOBbIX KUCHOT. Ctpoenne u ¢pynkuuu JIHK. Ctpoenue u ¢pynxuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — npuMep B3aUMOJICHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHUS KIETKH.

Knerka kak menoctHass >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTas HapykHas memOpana, moinekyisl JIHK kak renernueckmii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMUS PACTUTEIBHOM, >XKMUBOTHOM U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opraHousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPUH, IUIACTHIBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTuA. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKiTtoueHus.

Snpo — perynsaTopHbId HeHTp KieTku. CTpoeHue sjpa: sjaepHas o0oyouka,
KapuoIuia3mMa, XpOMaTHH, SIIPBIILIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. nelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammber:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabauupr u cxemsl: «llepuognyeckas Tabnuia XUMHUYECKUX 3IEMEHTOBY,
«CTpoeHHne MOJICKYIBI BOJIBI», «brnocuaTes 6enkay, «CTpoeHne MOJISKYJIbl OelIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenune moiaekybl



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

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

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl WIHM KaTalasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U HUxX
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIlIeCTB, WM METa0oIM3M. ACCUMUIAIMS (TUTACTUYECKUM OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN SHEPTUHU B KIICTKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIIEHUSI €TO0
IPOJYKTUBHOCTHU Y KyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepuu. 3HAUeHHE XeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero BuAbl. KuciopogHoe OKHCICHHWE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
ASHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopMmanuu B KiIeTKe. ['€HETHMYECKHH KOI U €ro
cBoiicTBa. Tpanckpunius — matpuanablii cuaTe3 PHK. Tpancnsius — 6uocunTtes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYychl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuura yenoseka (BUY) — Bo30yaurtens CIIN/a.



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

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHay, «CuHTe3 Oenkay, «[ eHeTuuecKku Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnmsy,
«buocunres 6enka», «CTpoeHHne KIeTKU», Moenb cTpykTypsl JJHK.

Tema S. PasMHoOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIW LUK KieTku. WHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Pernmukaruss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHOTHIIL.
JIunionaHBI W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMAaTHUJIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAUWBUAYAIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenne kietku — muto3. Ctaguun mutosa. IIpouecchl, NpoUCXOasIIUE HA
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: OecIoyioe U moyioBoe. Buinl Oecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VMcKkyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOTO.

Meito3. Craguu Mmeiio3a. IIporecchl, mpoucxodsiiue Ha CTaAusX Meio3a.
[ToBenenne xpomocom B menosze. Kpoccunroep. buonorndeckuii CMbICT |
3HA4YCHHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30u[, SHIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpPOCHMsS SULEKIETOK H crepMaTo3ousioB. OII010TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtambl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3LIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAsmoe pa3zBUTHE», «[ aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHnue: MHUKPOCKOTI, MUKpOTIpEnapaThbl «CriepMaTo30U/1bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIlKa JyKa», MarHuTHas MOJEb-almuinKanus «JlegeHue KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PA0OThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHass pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropust pazButus reHeTuku. Pons nuronorun
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIaJq pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKH (THOPHUI0NIOTHYECKUi,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHneneMm.
MonorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHus. IlpaBuino AgoMuHUpOBaHUA. 3aKOH paCLICIJICHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyroniee ckpemuBanue. Mcnonb3o0BaHue aHaIM3UPYIOIIETO CKPEIMBAHMS
JUTs1 OTIpeIeSIeHHs] TeHOTUIIa 0COOU.

CuemienHoe HacnenoBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapylieHne cuerieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAETCHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij U BapuallmoOHHAas KpuBasi.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wiaum TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanusi MyTaniuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHbBIE. YacToTa U MpUUUHBI MyTaluid. MyTtareHHble (PaKkTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuosa.

Bhesnepnas HaCcCiI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METONbl TEHETHUKHU
YyeJIOBEKa: M'eHCAJIOTNUEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYECKU, OMOXUMMUY €CKUH,
MOJIEKYJIIPHO-TE€HE THYECKU . CoBpemeHHOe OmpeaesIeHUE reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[111P-anamm3a. HacnencTtBenubie 3a0ojieBaHUsS 4YeJOBEKa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTHPOBAHMUE. 3HAUCHUE METUIIMHCKOMN
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUN YeI0OBEKa.

JdeMoHCcTpanum:

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

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpElIMBaHHE H  €To
IIUTOTCHETUYECKAass OCHOBa», «3aKOH paCHICIUICHUS M €ro IMTOreHEeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHUEY,
«uTomorudyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBaHUAY, «Meiio3y,
«B3auMoIeCTBUE AJUIEIBHBIX TE€HOB», «l'€HeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka monay, «3aKOHOMEPHOCTH HacCJeJI0BaHMUS,
CLHEIUJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTH», «HacmemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnOHHASS H3MEHIHBOCTB.

O6GopynoBaHue: MOJCTU-AMUIMKAIIMA «MOHOTHOPHUIHOE CKpEIIUBAHUCY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



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

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKaMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. «AHanu3 MyTanuii y apo30¢uiibl Ha TOTOBBIX
MHUKpOTIpenapaTax.

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

Tema 7. Cenieknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuust Kak HayKa M IpoLECC. 3apOXkKAEHUE CEJEKIIMU U JOMECTUKALUS.
VYuenne H. W. BaBuioBa o0 1eHTpaXx NPOUCXOXKJIEHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpouCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIN ¥ MHIAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemuBaHue — WHOpuAWHT. Yucras muHus. CKpelIMBaHUE YUCTHIX JIMHHM.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUILIOUIOB. JIOCTHMXKEHUS CENEeKIMU paCTeHHI, MXUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas MHXKEHEpHUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
uHxeHepus. Kinertounbele KyJbTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHHe BBICOKONPOAYKTHBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO -  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuuet u cxembl: kKapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuit», «I[lopoabl ToMalmHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MBanosay,
«llonmummonaus», «OObeKTh OuOTEXHOJNOTUW», «KileTouHble KyabTypbl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHre: MYJSKH TUIOIOB M KOPHETIIIOIOB AUKUX (OPM U KyIbTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLIMIO, IUIEMEHHYO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanochIKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosiorud. BiusiHue SBOJIONMOHHOW TEOPUU Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYeckue: mOCIeq0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJOTHYECKOW JIETOMUCH, TEPEeXOaHbIe (HOPMEL.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepuKoB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJOTUYHBIE, aHAJOTHYHBIE,
pyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTeH y BcexX
OpraHu3MOB.

OpomtounonHass Tteopust Y. [lapBuna. [IpeanocbulkM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECypCoOB, HEOIpeAesiéHHAas N3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBINA O0TOOD).

Cunternudeckas teopusi 3Boironu (CTD) u e€ 0oCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosorus. [lomymsiius kak eAMHUIA BUA U DBOJIOLUU.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B MpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M Jpeid
reHoB. M3omsuus u Murparusi.

EctectBeHHbIii 0TOOp — HampaBisomuii Qakrtop dBomonuu. DopMmel
€CTECTBEHHOTO 0TOOpA.

[TprcniocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOopGh03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHne OoT HecleuualTu3upoBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAS pagualus.

JdeMoHCcTpanum:



Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoblln

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «@Popmbl  OoprObI 32
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «IlomysAamumy, «MyTanuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOImas gereHepanus,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema MapmipyTta mytemectBus Y.
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bu000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyulekius «IIpumepbl 3alUTHBIX TPUCIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHMNY», 00bEMHA MOJEIh
«CTpoeHHE TOJTOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKus «DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», Moaenp ammukanua «llepekpéct
XpOMOCOM», BiaxHble TmpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmnay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlabopatopHast pa6ora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHcmepMus. XHUMHUYECKas
3BONMIOLMS. AOHMOrE€HHBI CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BooMU. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME MPOTOKIETKH. llepBble KIETKM W KX 3BOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickas spa u €€ mnepuoiabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMCKUM, JEBOHCKU, KAMEHHOYTOJIbHBIM, TIEPMCKHUU.

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

KaiiHo3o0iickass 3pa u €€ TnepuoApl: NaJICOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTUKa KIMMAaTa U Te0JIOTMYECKUX MpoueccoB. OCHOBHBIE HTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl Yy pacTeHHl u
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cucrtema OpPraHMYECKOro MHpPA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3Butre npencraBieHuid o
MPOUCXOXKACHUN 4YeoBeKa. MeTonbl M3y4YeHHs aHTpomnoreHeza. CxXoAcTBa U
pa3nu4us YE€I0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE TTOJI0KEHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  aHTpOIOIeHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUN TPYy/Aa, MBILIJIEHUE, PEUb.

OCHOBHBIE CTAJIMM ¥ BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKH, UeaoBek
yMenblid, YenoBek mnpsaMoxondimud, YenoBeKk HeEaHAEPTaJbCKuM, YeloBek
pasyMHblii. Haxogku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3Ta, 00pa3 )KU3HU, OPYIUS.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOHIHAS
(eBpasmiickasi),  HeErpo-aBCTpajiougHas  (PKBaTopuajbHas),  MOHTOJOWJHAS
(a3uarcko-amepukaHckas).  UepTbl  NPUCIOCOOJICHHOCTH  MPEJCTaBUTEINICH
YEJIOBEUECKUX pac K YCJIOBHUAM CYIIECTBOBaHMS. EJMHCTBO 4YEIOBEYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. WM. Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnmuuelr u cxembl: «Bo3uukHoBeHue CoiHeUHOW cucteMbly», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YeIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJOoBeKay», «/lpeBHeummme noam», «pesHue monn», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeuecKkne pace».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJIETIKU WIH
M300pKEHUS KaMEHHBIX OpYAH TEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOMTEPHI,
pyomma, ckpebia), TreOXpoHOJOTrHYecKas TaOnumna, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabGopaTopHble M IpaKTHYecKUe padoThI:

[Ipaktuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
UCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue (¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuoTtuyeckue, OMOTHYECKHE M aHTPOIOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckne (akTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPUOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunpl OMOTUYECKHUX B3aMMOJICICTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaXJI€OHMUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTeln
NOMYJIALIMK: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTbH, HPHPOCT,
murpanus. J[mHaMuKa YuCI€HHOCTH MONYJISIUUU U €€ peryJIsiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauzmy», «llonmynmamum», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MpPOCTpAHCTBEHHAs, Tpoduueckas (nuimenasi). Bunbl-momuHantel. CBs3u B
ouoreHose.

Okonornyeckne cuctembl (dkocuctemsbr). [loHsitme 00 »dKocucreMe u
Oouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (mUUIeBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble wLEemu U CeTu.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyIIsius, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJOrMYeCcKOro pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
100anbHOM JKOCUCTEMBI. J[MHaMUYecKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXUMHYECKUE IUKIIBI JIEMEHTOB (yriepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIe U3MEHEeHUs B Ouocdepe.
['o6anbHbIE KOJIOTHYECKHE TPOOJIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6nopazHooOpasusi Kak OCHOBa ycToitunBocTH Onocdepsl. OCHOBA paIMOHATIBLHOTO
yOpaBJIE€HUsI MPUPOAHBIMU peCypcaMM M UX HCHOJb30BaHHe. JlocTHKeHUs
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumel 1 cxemsl: «llumessie nenu», «broeHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nuranus», «IKoJOrMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWMHOrO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACHUCTBUS HA NOPUPOAY», «BaxHeilmme WUCTOYHHUKH
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX Boa», «IlouBa — Ba)kHelIlas COCTaBIsrONIas
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapaukoBeiii 3¢ dexT», «DakTopsl
pPaANOAaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacpoctpanenune xu3Hu B Oumochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT azoTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cOO0IIECTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapu UM KOJUIEKUUM pAaCTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHUM TpyHnaM OJIHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
pPaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBarOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS MporpamMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pe3ylbTaTOB OCBOCHUSA mpeaMera «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYMUE HSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIETIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» IT0CTUraroTCs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIOPSJIKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJIbTaThl OCBOCHUSA YydeOHOro mpeamera «buomorus»
JIOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH ITO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIECTBa, paCHIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaanu3alii OCHOBHBIX HalpaBICHUN
BOCHHUTATEIBHOM JICATSIHLHOCTH, B TOM UYHMCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTh IPaKAAHCKOM TO3UIIMH 00YJaIOMIerocss Kak akKTUBHOTO U

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHA U MIPaBOIOPSIKA;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO II0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMHU, KYyJIbTYPHBIMU IIEHHOCTSAMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU IPaXKI1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpau, cBOO PoauHy, CBOU S3BIK U KYJIBTYpY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUMX YYEHBIX B CTAaHOBIICHHE W
pa3BuTHE OWOJIOTHH, TOHUMAaHUS 3HAUYEHHA OWOJOTMM B TIO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

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

OCO3HAHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi 3CTETUKY ObITa, HAY4YHOIO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&XKEHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON TUYHOCTH;

S) ¢usnyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIArONOJYyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o00pasza KHU3HU
(3mopoBoe  muUTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE 1EHHOCTU TMPABUJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYaIIUX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUEK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIMTAHMS

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

FOTOBHOCTh K AKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBITIOJTHATH TAKYIO JIESITEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud ©  Peau30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HUCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOM KYIbTYphl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUS M YMEHUSI MpPU pEIICHHH MpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATH HEOIArONpPUATHBIC SKOJIOTUYECKHUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOMU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU IESITEIbHOCTH SKOJIOTUYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JUAJore
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KaK CpEJICTBA
B3aMMOJICHCTBUS MEXKAY JIFOAbMU U TTO3HAHUS MUPA;

NMOHUMaHUE cCrenupuKku OHOJOTHH KaK HayKH, OCO3HaHHS e polu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpAaHEHUSI TPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peniaTh PecypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOmMXCs, (HOpMHPYEMO
MIpU U3YYEHUU OUOJIOTUH;

IIOHMMAaHWE CYUIHOCTH METOJOB IO3HAaHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOyHarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOILIEHay4YHbIE MOHATHS, OTpa)karoulue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, sBJIIEHUE, MpOIlecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONIOJIeHWe,  HM3MEpPeHHe,  OKCIEPUMEHT U JAPYIrHXx),
yHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,

PETYIISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKIIMOHATBHON
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMM O0O0yYarouuxcs, CIHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUSA W  yHHBEpPCAJbHbIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeaHEro oOIIero
00pa3oBaHus IOJHKHBI OTPaXkKaTh:

OBiagenue YHUBEpPCATbHBIMH Y4eOHbIMHU NMO3HABATEJILHLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JTIOrHUYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMpPOBAaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOSCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccupuKaIu, 0000IeH s ), paCKPhIBaTh CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTpeNeNATh IeN JACATEILHOCTH, 3ajaBas TmapaMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICSITEIHBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0ObSICHEHUS (PAKTOB MU SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJIUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MIPUMCHSTH CXEMHO-MO/IENIbHEIE cpeacTBa JUIS peACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YU4ETOM aHaIM3a HUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHIE IeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIBCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMH  pa3pelieHuss Mpo0jieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJABI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaliH, TNPEeoOpa30BaHHI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsIX, B TOM YHCJIC TIPHU CO3/IaHUH YICOHBIX M COITUATBHBIX IPOCKTOB;

(bopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSIMHU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TMPAKTHYECKYIO 00JacTH
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUYECKU OI[€HUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMabHYIO  (OpMYy  MPEICTABICHUS
ouoniornueckoit nHGopmanuu (cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIK30BaTh HAy4HBIM $3BIK B KadyeCTBE CpeACTBAa mnpu pabore c
Oouosiornueckor mHGOpMaALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKHUe 3HAKHM U CHUMBOJIBI, (OpMYJbI, aO0peBUATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pAcCTO3HABaHUS U 3alUTBl  WH(OpMauH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMH:

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BeeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUNA APYTHMX yYaCTHUKOB
JAaJIora Uin JUCKYCCUM);

pacmo3HaBaTh HeBepOaJdbHbIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMUKTHBIX CHUTYyAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaMEpEHHUs IPYTUX JIOJAEH, NPOSBISTh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAas esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIAHOW U UHAMBUAYATbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKI0r0 UJieHa KOJIJICKTUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEM C TMO3WUIMU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE IOBEACHHE B PAa3JIUYHBIX
CUTYaIUsX, IPOSIBISTh TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

OBJ1aieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIH30BaTh OWOJIOTHYECKUE 3HAHUS [JI BBISBICHUS TpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKMX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NI€SITENBHOCTD, BBISBIATH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJjauyu B 00pa3oBaTEILHOMN
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pEIIeHUs NpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPENOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIIHH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHbIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BJIQ/JICTh ~ HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUM M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB H
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOT'0 PELICHUS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHsATHE ce0s1 M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHThl JPYTUX NpHU aHaJIU3€ pPe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamMera «buosnorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATCIBHOCTH IO MOJYyYSHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YUYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yIbTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIU OUOJIOTHH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATLHON
IPAMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHMX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAs OpraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensTh rpaHULIbI
WX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



pE3yJIBTaTOB, WCIOJIE30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMEHHE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHa BEIIECTB M MpPEBpallleHUs PHEPruu B KIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMECHHE TPUMEHSTH IMOTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB W SIBJICHHM, IS MPUHATHS NMPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/10pPOBbS U 3[0POBbS
OKPY’KAIOITUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEICHUS B OKPYKAIOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMU ounosoruu u OMOTEXHOJIOT U UL PaIMOHAIEHOTO
IPUPOIOTIONIH30BAHHS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTHOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HaCJIeIOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPHUTHOTO CKpPCUIUBAHMS JUIS TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHUE PadOThI, COOIIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYTI0BaAHUEM;

YMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICTBAa MacCOBOM MH(OpMAIIUU, HAYYHO-TIOMYJISIpPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUINHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMONOTrHYECKyt0 MHPOPMAIIUIO U3 HECKOJIBKUX WCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJHM OUOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATHLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMUECKHX TEPMUHOB W TIOHSITHI:
BUJI, TIONYJISAINS, TeHOMOHI, IBOJIONHNS, ABIKYIIHE CHIIBI ((PaKTOpHI) IBOIIOINH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (HaKTophl,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasl MUpaMuia, OuoreoreHos, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnaackoro),
OTPENENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBIKCHHE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
pPe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJCTSATh CYIIECTBEHHBIC TNPU3HAKKH CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TONYJAIUN, TNPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U DKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUSA JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEPEeHOCA
BEIIECTB M IIOTOKA DHEPIrUM B HKOCUCTEMAX, AHTPOIOTEHHBIX H3MECHEHUU B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYCHHBIC 3HAHUA A OOBSICHEHUs OUOIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl NPUHATUA NPAKTUYECKUX PEIICHUM B MOBCEIHEBHOM
KU3HA C LEeJpl0 oOecrieueHus] O€30MacHOCTH CBOEro 3JI0POBbS U 370POBbS
OKPYXAIOIIUX JTIOCH, COOMI0OIEHNSI HOPM T'PaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH WCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH VIS PAIIMOHATBFHOTO TIPUPOIOTIOIB30BAHUS;

yMEHHE peliaTh dJeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMH TUTaHU );

YMEHHUE BBIMONHATh J1a0OpAaTOpHBIE W MpaKTUYeCKue padoThl, COOII0IATh
mpaBmiIa nmpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUU, HAYYHO-TIOMY IS PHBIC
MaTepHasibl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001ast OMOIOTHYecKyt0 WH(POpPMAIUI0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIO0JIb30BaTh MOHSATUUHBIN anmnapat OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM uudpoBbIe
Ne i/ P Konrpoabnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI U UX OpraHU3aIus 1 bubmorexa OK
p 8 https://m.edsoo.ru/7f41¢292
. bubnuorexa [JOK
3 XUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE ¥ UHAMBUYAJIbBHOE Pa3BUTHE 5 1 bubnuoreka [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTMUECKAE CHCTEMBI 9 bubmmorexa IOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoThl padoTsbI
pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
bu6moreka [IOK
2 «Mcnonp30BaHNe PA3TMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YYCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI | bubnuorexa [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u | bubnuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bubmuoreka [JOK
5 b .C 0 1
CITKH. L0CTaB 1 CTPOCHUE DEIKOB https://m.edso0.ru/863e6b72
depMeHTh — OMOJIOTHYECKUE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTaJINTUYECKOW aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIas3bl
WJTU KaTajiasbl)»
b K
7 VYraesoasl. JIunuael 1 nGmroTexa O

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




bubmuoreka [IOK

8 Hyxneunossie kucnotel. ATO
https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1ienoctHas kuBas
cucrema
CtpoeHnune s3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOTIpEIiapaTax u ux
OITMCAHHE
12 OOMEH BELIECTB WX META00IN3M bubmmorexa ITOK
https://m.eds00.ru/863e766¢
13 ®oTtocunTe3. XEMOCHHTE3 bubmorera [JOK
https://m.edsoo.ru/863e7c98
14 DHepreTuYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863¢7aae
’Ku3HeHHBIN UMK KIeTKU. [{enenue
KJIeTKH. MuTo3. JlabopartopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 Eubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIlIKa JIyKa Ha
FOTOBBIX MUKPOIpPENapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OuocuHTe3 Oenka bubmorexa LIOK
https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl kU3HH — bubnmnoreka [JOK




BUPYCBI

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

bu6mmoreka [{OK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [{OK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHueE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HAaCJIEJICTBEHHOCTH U U3MEHUYHMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
JluruOpuHoe ckpeniuBanuie. 3aKoH BuGmiorexa LOK
25 HE3aBUCUMOI'0 HACJIEAOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE HaclIe10BaHHe
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3yabTaToB 0.5 bubnunoreka [JOK
MOHOTHOPHUHOTO U AUTUOPUTHOTO https://m.eds00.1u/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKPOIPENapaTax»
27 I'enetuka nona. HacaemoBanue bu6mmoreka [JOK




IIPHU3HAKOB, CUCIJICHHBIX C ITIOJIOM

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

N3menuuBocts. Henaciencrsennas
M3MEHYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yucHue | 0.5 bubmmoreka [JOK
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHasi “BMEHYMBOCTb.

29 JlabopaTtopnas padota Ne 7. 1 0.5 bubnuotexa [JOK
«AHaM3 MyTanuil y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»

bu6moreka [IOK

30 Perteririca esosexa ! https://m.edsoo.ru/863e8d78
Peseprueiit ypok. O60011eHIE TIO

31 TeMme «HacieacTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)

32 Ceneknus Kak HayKa v IIPOLIECC 1 Eubmorexa HOK

https://m.edsoo.ru/863e9214

1 MeTobl 1 JOCTHXKEHUS CEJICKIINT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHo0THs Kak OTpacib | bubnuoreka [JOK
NIPOU3BOJCTBA https://m.edsoo.ru/863€9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
" bubnuorexa [JOK
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs NpeacTaBIeHUN 1 bubnuoreka [JOK
00 »BOTIOIIN https://m.eds00.1u/863e¢9570
b K
3 MukposBontonus 1 nommorexa 110
https://m.edsoo.ru/863e9cle
[omynsiust kak sJieMeHTapHas
€IMHHUIIa BUJIA ¥ SBOJIIOIUH.
bub OK
4 JlabopaTtopnast padota Ne 1 1 0.5 nommorexa L
https://m.edso0o.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBKyIue cuitbl (3JIEMEHTapHBIC | bu6mmoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bub K
6 EcrectBenHbIii 0TOOP ¥ €10 GOPMBI 1 nommorera O
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPTraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas | 0.5 bubnuorexa [IOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepar
g Hanpasnenus u nytu | bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.ru/863e9cle




9 HeobOpaTumocTs 3BOTIOIUN
10 Ucropus xu3nu Ha 3emiie 1 METObI
€€ N3y4eHUS
1 ['mnoTre3bl NPOUCXOKACHUS KUZHH bubnuorexka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3eMiie 1o 3paM U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHpA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIHASIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnuoreka [JOK
aJlanTaly 4eJI0BEKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMIie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6mmoreka [JOK




(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdotoruueckre 0cOOCHHOCTH

N bubnuotexa [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopnas pabota
Ne 4. «Bnusinue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa
bubnuorexa [JOK
23 buotnueckue dakTopsl nomoreka Il
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToacuét mIOTHOCTH 0.5
MOMYJISILUM pa3HbIX BUIOB
pacTeHui»
)5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [[OK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupogHbIE DKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK
JKOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

o6uocdepsl

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




32 UYenoseuecTBo B bnochepe 3emiin 1
13 CocytiecTBoBaHUE MTPUPOIBI U | bubnuotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHUsI

ChopmMupoBaHHOCTh 3HAHUW O MECTE M POJM OWOJIOTUM B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHICKUX M 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ounosiornu; (HYHKIMOHATILHOW TPAaMOTHOCTH YEJIOBEKA JIJIsl pPEelIeHUs

JKHN3HCHHBIX 3aJ1a4

YMeHne packpbiBaTh COJCpP)KaHUE OHOJOTHYECKUX TEPMHUHOB U
TIOHSATUN: KU3Hb, KIIETKA, OpraHU3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruM), TOMEOCTa3 (CaMOpEryyslus), YpOBHEBas
OpraHu3aIys KUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHE (PEIpPOTyKITHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznarate OMOJOrHUYECKUE TEOpUH (KJIETOUHAsl, XpPOMOCOMHas,
MmyTtarroHHas), 3akoHsl (I. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus: (0 IIEHTpaX MHOrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensiTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CHUCTCMAaM

Ymenune BJIaA€Th MCTOAAMHM HAYYHOI'0O IIO3HAHHUA B OuoJorun
(Ha6J’IIO,Z[eHI/Ie U ONHMCAHHUE XHUBBIX CHCTEM, IIPOLECCCOB H ﬂBHCHHfI;
OpraHu3anusa n IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC THUIIOTE3BI, BbISIBJICHUC 3aBUCHUMOCTH MCXKIOY
HCCICAYECMbIMH BCIIMUMHAMU, 00BsICHEHHE INNOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOJAbBI HAa OCHOBAHUHU ITOJTYUCHHBIX pe3YJ'IBTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHE BBIICNATh CYIIECTBCHHBIC NPU3HAKA BUPYCOB, KIETOK
NPOKapHOT W JYKapUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTH  IPOIIECCOB OOMEHa  BEUIECTB U
NpeBpalleHus] dHEPruu B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO U
JHEPreTUYeCKOT0  OOMEHa,  XEMOCHHTEe3a, MHTO3a,  Meiio3a,
OIUIOJIOTBOPEHHSI,  Pa3MHOXKCHHS,  WHIWBUAYAILHOTO  Pa3BUTHS

opranusmMa (OHTOT€HeE3)




YMeHue INPpHUMCHATH IMMOJIYYCHHBIC 3HaHUA JIJIsL 00BACHEHHS

OMOJIOTHYECKUX IMpoueCcCoOB U ﬂBHCHHﬁ, AJI TIPUHATUSA TPAKTHUYCCKUX
pelIeHN B MOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0€30macHOCTH
CBOETO 3710POBbS M 37I0POBbS OKPYXKAIOIINX JIFO/EH, COOIIOICHUSI HOPM
T'paMOTHOI'O IIOBCACHUA B

OKpYXKAlollle  IPUPOIHOU

HCIIOJIB30BaHHUA

cpene;

IIOHUMAaHHE HE00X0IMMOCTHU JOCTH)KEHUHN
COBPEMEHHOW OHoNoruu u OMOTEXHOJIOTHUH Uil  PalOHAIBHOTO

PUPOJIONIOJIB30BAHUS

VYMeHue pemarb 3JIEMEHTApHbIE T'€HETHYECKHE 3aJauyd Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBaHUE, CIEMJICHHOE HACJIeIOBAHME, COCTaBIIATH
CXeMBbl ~ MOHOTHOPHIHOTO

CKpCUIuBaHuA JJIA MMpCACKa3aHuA

HacCJICJOBaHHU IIPU3HAKOB Y OPraHn3MoOB

YMeHue BBINOJHATH J1a0OpaTOpHblE W MPAaKTUYECKUE paboThI,

coOmoAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1aOOpPaTOPHBIM

000pyTI0BaHHEM

YMeHue KpUTHYECKH OLIEHHWBATh U MHTEPIPETUPOBATH MH(MOPMALIHIO
OMOJIOTUYECKOTO COAEPKAHUS, BKIIOYAIOIIYIO IICEBJOHAYYHbIEC 3HAHMS
13 pa3nuuHbIX UcToyHUKOB (CMMU, HaydHO-ONyJIsipHBIE MaTepUalbl);
9THYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHMW B OuoJsIOrUy,

MeIUIMHE, OMOTEXHOJIOTHH

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1as 6MosTIOTHYECKYI0 HH(GOPMAIUIO U3 HECKOJIbKUX MCTOYHHKOB,

rPaMOTHO MCIOJIB30BaTh MOHATUNHBIN amnmnapat OMOJOruu

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeJIHEro 001ero 00pa3oBaHus

CchopMupOBaHHOCTh 3HAHUN O MeCTe W pOJU OHOJOIMU B CHUCTEME
HAY4YHOT'O 3HaHUS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCHUHCKUX M 3apyOeKHBIX Yu€HBIX-OMOJIOTOB B pa3BUTHE
O6uonornyu; (PyHKIMOHAIBHOW T'PaMOTHOCTH 4YeNlOBeKa MJISl PELICHHS

JKHN3HCHHBIX 3a/a4

YMmenue PaCKpbIBATh COACPIKAHUC OMOJIOTUYCCKHUX TCPMHUHOB U

MOHSATHM: BUJ, MOIMYyJIALHUA, I‘CHO(I)OHI[, OBOJIIOLIMA, ABWIKYIIUC CHIIBL




(daxTopsr) IBOJTIOIIVIH, MPUCTIOCOOICHHOCTh OpPraHU3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKUE (bakxTopsI, IKOCHUCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHI, PEAYUCHTHI, nenun IIMTaHHUA,

IKOJIOTHYECKasl TUpaMuia, OnoreoreHos, onochepa

YMeHne usnarath OMOJIOTUYECKHE TEOPHH (IBOJIOIHMOHHAsS Teopus Y.
JlapBuHa,  CHUHTETHYECKass  TEOpPHUsl  OSBOJIIOLIMM),  3aKOHBl U
3aKOHOMepHOCTH (3apopiieBoro cxonacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
omochepe B.M.  BepHanackoro), ompemensaTh ~ TI'PAaHUIBI  HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHune BianeTh METOJaMH HAyYHOTO TO3HaHUSI B OHOJIOTUH
(HabmroleHNe W OMMCAHHWE KUBBIX CHUCTEM, IPOIECCOB U SIBIICHU;
OopraHu3aisi M TPOBEICHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIBIDKCHHUE  THIOTE3bI;  BBIIBJICHHE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEIMYMHAMH, OOBSICHCHHE TIOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHHA, TEOPHA W 3aKOHOB, yMEHHUE

JACJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYUCHHBIX peBy.TIBTaTOB)

VYMmenne BBIJCIATH CYHICCTBECHHBIC IMPU3HAKHN CTPOCHUA
OMOIOTUYECKUX  OOBEKTOB:  BHJIOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OHOTCONEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICICTBEHHON U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHII000pa30BaHUs, MPHUCTIOCOOICHHOCTH
OpPraHu3MOB, IIEHCTBHS HKOJIOTUYECKUX (PAaKTOpPOB Ha OpraHU3MBEI,
IepeHoca BEIIECTB U MOTOKA SHEPTHU B SKOCHCTEMaX, aHTPOIIOTEHHBIX
U3MCHEHHI B DKOCUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U

OMOTEOXMMHUYECKUX IIHUKIOB B Orocdepe

YMeHue OpUMEHSTh TOJNy4YeHHbIE 3HaHUS I OObSICHEHUS
OMOJIOTUYECKHUX MPOILIECCOB U SBICHUM, A MPUHATHS MPAKTUYECKHX
pelleHni B MOBCEAHEBHOM KU3HU B LIEJSX oOecreyeHus: 6e30macHOCTH
CBOETO0 37I0POBbS U 37I0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOCHUS HOPM
rPaMOTHOTO TIOBEICHUS B OKpYXalolled MpUpOAHON  cperne;
MOHUMAaHHE HE00X0IMMOCTH MCIIOJIb30BaHUS JOCTHXKEHUI

COBpeMeHHOﬁ OunoJyorun UL PAUOHAJIBHOT'O IPUPOAOIIOJIB30BaAHUA

YMmenue peuaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCMBI IIEPEHOCA BCHIECCTB U DHEPIUU B SKOCUCTEMAX (HGHI/I HI/ITaHI/IH)

YMeHMe BBINOJMHATH J1a0OpaTOpHble M IpPaKTHYECKue paloThl,
coOmonarh npaBuiaa npu paboTe ¢ ydyeOHbIM U JaOOpPaTOPHBIM

o00opynoBaHueM




YMeHne KpUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH MH(OPMAIUIO
OMOJIOTUYECKOTO CO/AEP)KaHUs, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3iauuHbelX UcTOYHUKOB (CMMU, Hay4yHO-NONYJIsipHBIE MaTepUalbl);

? paccmaTpuBaTth riio0anbHbIe 9KOJIOTMYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHPOBATH N0 OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHne co3maBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHMUS,
10 000011251 OMOJOTUIECKYI0 HH(POPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO UCIOJb30BATh MIOHSITUMHBIN arrapar OHOJIOTHHU




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus xkak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonormu B (QopMHpOBaHUU

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Meropl MO3HAHUS KUBOM TPHUPOABI (HAOMIOACHUE, DKCIIEPUMEHT, OTHCAHUE,
W3MEpeHue, Kiaccuukanus, MOJETUPOBaHUE, CTaTHCTHYECcKas o0paboTka

JTAHHBIX)

JKuBrIle cucTeMBl 1 UX opraHusanunsa

2.1

XKusble cuctembl (6MOCHCTEMBI) Kak MHpeaMmeT u3ydeHus: Oouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU OpraHumzanuu OHMOCHCTEM: MOJEKYISPHO-T€HETHUYECKUN, KIIETOYHBIMH,

OpraHW3MEHHBIN, TOMYJISIIHOHHO-BUIOBOH, SKOCHUCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpOJIEMEHTHI,
MHKpO3JeMeHThl. Boma w wMuHepanbHple BemiecTBa. DOYHKIMM BOIBI U

MHHEPaJTbHBIX BellecTB B kKieTke. [lopaepxanne ocMoTruueckoro 6agaHca

3.2

benku. CoctaB W crpoeHue OCITKOB. AMHHOKHCIOTBI — MOHOMEPBI OEIIKOB.
He3ameHuMble HM 3aMEHUMBIE AMHHOKHCIOTHL. AMHWHOKHCIOTHBIH COCTaB.
YPpOBHU CTPYKTYpHI OCIKOBON MOJICKYIbI (TIEpBUYHASI, BTOPHYHAS, TPETHYHAS U
YeTBEPTHYHAsI CTPYKTypa). XUMHYECKHE CBOMcTBa OenkoB. buonorndeckue
dbyHKIMHA OEIKOB.

®epMeHThl — OuoOrHueckue Kartanuszatopbl. CTpoeHue (QepMeHTa: aKTHBHBIN
HeHTp, cyoctpatHas crneuuduunoctb. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHX KAaTAJIN3aTOPOB

33

VYraeBopl: MOHOCAaxXapuabl (IVIIOKO3a, pub03a U J1e30KCUprud03a), Jucaxapuibl
(caxapo3a, J5aKTO3a) M MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTeH, LeJUI0JI03a).
buonornyeckue GyHKIIMHN YTIEBOJIOB.

Jlunuasl:  TpurMuepuabl,  crepounbl,  ¢dochomununel.  ['mapoduisHO-
rusipooOHble cBoMcTBa. buonornueckne ¢yHkuuu nunuaoB. CpaBHEHHE

YrieBoJo0B, OCIIKOB H JIMIIUOB KaK UCTOYHHUKOB SHCPTIHUU

34

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crpoenne u ¢ynkunuun JIHK. Crpoenme u ¢dynkuuu PHK. ATO:
CTpoeHHue U PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass mMemOpana, monekynsl JJHK kak reHermyeckuid ammapaT, cucTema

cuHTEe3a Oernka

3.7

Tunsl kKeTok: 3ykapuoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckoil  kierku. Kiierounas crenka Oakrepuil.  CtpoeHue
JyKaprUOTHYEeCKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢ynkimu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkIMu. Lluronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: HJOIIa3MaThyecKas CeTh
(OIIC), ammapat T'ombmku, Jm3ocombl. [lodyaBTOHOMHBIE OpraHOWBI KIETKH:
MUTOXOHJpUH, IiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM UM TUIacTHI. Buabl
miactua. HememOpaHHble OpraHouibl KIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KT'YTHUKH. q)yHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perynaTopHbiii LeHTp KkieTkd. CTpoeHHue sapa: siaepHas 000JIOuKa,

KapuoIla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6I[65{TGJ'IBHOCTI> KICTKHN

4.1

OOmMeH BemiecTB, WM METa0oIn3M. AcCCUMUIANNS (TUTACTUYECKH OOMEH) H
JTUCCUMWIALUS (SHEPreTHYECKHE OOMEH) — JIBe CTOPOHBI €IMHOTO Ipoliecca
Merabosmm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIiA. PoJb

(hepMeHTOB B 0OMEHE BEIIEeCTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (a3bl hotocuHTe3a. Peakiuu hoTocunTesa.
DddextuBHOCTL PoTOCHMHTE3a. 3HaUeHHE (OTOCHHTE3a JUIS JKU3HH Ha 3eMile.
Bnusiaue ycnmoBuwit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHHS €rO
IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3HpYIIIUe OakTepuu. 3HAYCHHE XEMOCHHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmemienue BCIICCTB, BBIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPruu B KIICTKEC. OTarebl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. KHCJ’IOpO)IHOG OKHCJICHHUEC, WU KIJIICTOYHOC

npixaHue. DPPeKTHBHOCTh IHEPTETUUECKOTO 0OMEHa

4.4

Peakiiun matpuuHoro cuHTesa. ['enerndeckas nnpopmanus u JAHK. Peanuszanus

T€HEeTUYECKO I/IH(bOpMaI_[I/II/I B KJIeTke. I'eHeTHueCcKuMid KOJ M €ro CBOMCTBA.




Tpauckpunus — marpuunbiii cunate3 PHK. Tpancnsmus — OuocunTte3 Oenka.

Koauposanue amuHokucnot. Posis pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcrtopus otkpeitus BupycoB (.M.
WBanoBckmii). OcOOEHHOCTH CTPOEHUS U JKU3HEACATEIBHOCTH BUPYCOB.
Bakrepuodarn. boye3Hu pacTeHHi, >XUBOTHBIX M 4YEIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nummyHnonepunura yenoseka (BUY) — Bo3doyaurens CIIN/da.

[IpodunakTrka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHUI

PasMHOkeHNE M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mki, wiM S>KU3HEHHBIM 1WKa kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTEpdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIL.
JuniouaHbBId W TAlUIOWAHBIA ~ XpPOMOCOMHBIE — HAOOpBL.  XPOMATHJIBI.
HuTronornueckue OCHOBBI PAa3MHOKEHMSI W WHIUBUIYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — muro3. Craguum Murtosa. [Ipomecchl, mpoucxonasimue Ha

PAa3HBIX CTAAUAX MUTO34A. bromorndeckuii CMBICIT MHUTO3a

5.2

@opMBI pPa3MHOKEHHSI OpPraHWU3MOB: Oecroyoe W ToJioBoe. Bumer Oecmosoro
pa3sMHOXEHHS: JIeIEHUEe HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cniopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

53

[TonoBoe pazMHOXKEHHE, €70 OTINYNS OT OECIOJIOrO.
Meiio3. Cramuu Meio3a. IIpomecchl, NMpoOUCXONAIIME HAa CTaausIX Meno3a.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMbICH U

3Ha4YeHHUE MeNo3a

54

['amerorenes — npouecc 00pa3oBaHUs MOJOBBIX KIETOK y *KUBOTHBIX. [losoBbIe
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KIETOK —
rameT (crepMaTro3ouj, SilieKiieTka) — crepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFeHCS

5.5

WunuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpPHOHANBHOE  pa3BHUTHE
(amOpuorenes). Dtanbl SMOPUOHAILHOTO PAa3BUTHSA Y MO3BOHOUHBIX KUBOTHBIX:
npobneHue, ractpynanus, opraHoreHes. IlocramOpuonansHoe paszButue. TuIbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HempsMoe (IHMYuHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE
YPOJCTBA.

Pocrt u pa3zsutue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpeamer u 3agaun resetuku. Micropus pa3sBuTus reHETUKUA. BKiag poccUicKux
U 3apyOeXHBIX YU€HBIX B Ppa3BUTUE TEHETUKA. MeEToAbl T'eHETUKU
(TnbpUAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHUI ).
OcHoBHbIE T€HETUUYECKUE NOHATHSL. ['eHeTnueckass CUMBOJIMKA, MCIIOJIb3yeMas B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBAHMS TPU3HAKOB, ycTaHOBJIeHHbIE [. MeHnnenem.
MoHOTHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IEPBOTO
nokosieHus. [IpaBusio JOMUHUpOBaHUS. 3aKOH PpACIICIICHUS TMPU3HAKOB.
I'unioresa yncroTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpelrBaHue. 3aKOH HE3aBUCHMMOTO HACJIEIOBAHUS MPU3HAKOB.
[{utoreHeTHYecKne OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue.  Vcrnonp3oBaHWE — AHATM3UPYIOMIETO  CKPEUIMBAHMUS A

OTIpe/IeNIeHUs] TEHOTHUIa 0CO0U

6.3

CuerieHHoe HacliefoBaHue npusHakoB. Pabota T. Moprana no cremieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTU. [eHeTnueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OINpeNeTeHUe Moja. AYTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHusMbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C ITI0JIOM

6.4

H3menurBocTh. BHApl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAcICJACTBCHHAs.
Ponb cpenpl B HEHACIENCTBEHHOW  W3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOJM(DUKAITMOHHOW W3MEHYMBOCTU. BapuanuoHHBIM psA W BapHAIlMOHHAS
kpuBas. Hopma peaknuu mnpu3Haka. KoigwdecTBeHHbIE HW  Ka4eCTBEHHBIC

IIPU3HAKH U UX HOpMaA pCaKINu. CpolicTBa MO,HH(i)HKaHHOHHOﬁ HU3MCHYNBOCTH

6.5

HacnencrBenHas, WIM TE€HOTHIIMYECKAss, H3MEHYMBOCTh. KoMOHMHATHBHAs
W3MEHYMBOCTh. MeEiH03 M TMOJOBOM TpOLecC — OCHOBAa KOMOWHATHBHOM
U3MEHUYUBOCTA. MyTanmoHHas W3MEHYMBOCTh. Kiaccudukamuss MyTanui:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTalluii. MyTareHHbIe
(bakTOphI. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBoctr H. 1.

BasuioBa

6.6

I'enetnka uyenoBeka. KapuoTtun denoBeka. OCHOBHbIE MeETOJbl TE€HETHKH
YeJI0BEKA: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-reHeTndeckuil. CoBpeMeHHOe OompezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpto [I[P-ananu3a. HacnencTBeHHble 3a00jeBaHUs YEJIOBEKA: T'€HHBIE
601€3HM, OOJIE3HH C HACIEACTBEHHON NMpeipacioioKeHHOCThIO, XPOMOCOMHbBIE

O0one3nn. CoOMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHI_II/IHLI 310pOBOT0




06p333 KHM3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I N JCYCHHUA TCHCTHUUYCCKUX
Oone3nell. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEIUIIUHCKOM

TCHCTUKHU B MPCAOTBPAICHUN U JICUCHUN I'CHCTUUCCKUX 3a00JIEBaHMI YeII0BEKa

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka U IpoLEecC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUS.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TNPOUCXOXKJICHUS € MHOT00Opa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS AOMAITHUX KUBOTHBIX. COpT,

opo/ia, MTaMM

7.2

CoBpemeHHbIE METOJIbl CeleKIUU. MaccoBbIii U MHIMBUIYaIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YWCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe cKkpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpummzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MOJYyYEHUE NOJMIUIOUIOB. JIOCTM)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHoJOTMs Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTarbl
co3ganusi pexkomOuHantHoW JIHK wu Tpancrennbix opranusmoB. Kietounas
nmwkeHepusa.  Kierounsie  KyabTypbl.  MUKpPOKJIOHATBRHOE  Pa3MHOKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

DBOJIOLMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  H3BOJIIOLMU.  [[aneoHTONOTHYECKUE:  MOCIEIOBATENBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, NepexoaHble (HOpPMBI.
buoreorpaduueckue: cxoactBo u pasnuuue ¢ayH U (IOp MaATEPUKOB U
OCTPOBOB. OMOPHUOJIOTMUYECKUE: CXOJICTBA U PA3INYMs SMOPUOHOB Pa3HBIX BUJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
pYIOMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOACTBO
MEXaHHU3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IMyTeH y BCex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHMS
JapBUHU3MA. JIBWXKyIIMe CHIIBI 3BOJIIOLMU BUIOB 1O JlapBuuy (uM30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs U3MEHYUBOCTD,

00pn0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopusi sBoitouuu (CTD) u  oOcHOBHbIE €€ TMOJIOXKEHHUS.

MuxposBomtouus. [lonymanus kKak eIMHULA BUAA U 3BOJOLHI

1.4

JBwxymue cuibl ((HakTOphl) HBOJIONUK BUAOB B Mpupoje. MyTalmoHHBIHI
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. lIOMyISIIMOHHBIE BOJHBI U Jpeid
reHoB. M3omsimust u murpanusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMUi (GakTop
3BoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBosouuu. [Ipumepst
MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(d03bl U UAMOAJANTALIUH.

Bun u Bunoo6paszosanue. Kpurepuu Buna. OcHOBHbIE (GOpPMBI BUI000PA30BaHMUS:

reorpagpuIecKkoe, IKOJIOTHIECKOES

1.5

Makpossomtonusi.  PopMbel  dBoMIOIMU:  (UIIeTUYECKas,  JIMBEPIreHTHaf,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3Botonnn

Bo3HUKHOBEHME M pa3BUTHE )KU3HU Ha 3eMIIe

2.1

JloHayuHble TpPEICTaBICHUS O 3apOXKACHUM >KU3HM. HaydHble THUIOTE3bI
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes W MaHCIepMHs. XHUMHUYecKas
IBOJIIONHS. ODKCIEPUMEHTAIbHOE TMOATBEP)KICHUE XUMHYECKOW 3BOJIOIUH.
Hauanpabie stanmbr 6uonornyeckoit somornuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJIKOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIII )KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mNepuoabl: KEeMOPUUCKHIA,
OPJOBUKCKUM, CUIYPUMCKUM, JI€BOHCKHH, KaMEHHOYTOJIbHBIM, MEPMCKUM.
Mes3o3oiickas pa U e€ Mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

KaiiHo3olickas 9pa u €€ mepuonabl:  MaJCOTCHOBBIA,  HEOTEHOBBIN,
AQHTPOTOTEHOBBIA. XapakTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLIMN PACTUTEIBHOTO U dKUBOTHOTO MUpPa. ApOMOP(O3bI Y
pacTeHUid U >KUBOTHBIX. [losiBIeHuWe, pacuBeT U BBIMHpPAHUE TPYII >KUBBIX

OpraHnu3MoOB

2.3

Cucrema OpraHu4eCckKkoro Mupa KaK OTpaKCHHUC SBOJIIOLIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB
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3BOJ’IIOI_[I/I$I YCIOBCKaA. AHTpOHOJIOFI/IH KaK HaykKa. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKACHUN YCIIOBCKA. MeTto bl HU3Y4YCHUA aHTPOIIOTCHE3a. CXO,Z[CTBE[ n




pa3nuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHUE YEIIOBEKA.
JBwxymiue cuibl (pakTopsl) aHTponorenesa. HacnencrsenHnas M3MEHYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYIUH

TPYy/a, MBILJICHUE, PEYb

2.5

OcCHOBHBIE CTAaIMM W BETBU DBOJIIOIMHM YEJIOBEKA: aBCTPATONMUTEKU, YernoBek
ymenbii, YenoBek mnpaMmoxoisaumuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pasyMHbIii. Haxonku MCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBAHHUA, 00JacTh

pacipocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpPOINEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHAA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). YepTsl NpucrocoOJeHHOCTH MPEACTABUTENEH YEJIOBEUECKUX pac

K YCIIOBUSIM CyIIECTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl ¥ OKpyKaroias cpeia

3.1

OKkonorus Kak Hayka. 3aJaud M pas3zienbl KOJOTMH. MeToJbl 3KOJOrMUECKHX
uccienoBaHui. DKosornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, TIOUYBCHHAA, BHYTPHOPraHU3MCHHAA

32

Oxosormueckue  ¢akrtopel.  Kriaccudukamuss — SKOJOTHYECKHX  (DAaKTOPOB:
abnoTHueckre, OMOTHYCCKHE W AaHTPONOTeHHBbIC. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGuoTtnueckue (akTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONMEPHOAU3M.
[Ipucriocobnennss OpraHM3MoOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.

buonornueckue PUTMBbI

34

buotnyeckue ¢dakropbl. Buapl OMOTHYECKMX B3aMMOJICHCTBUI: KOHKYpPEHLUS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJIM3M, HEUTpaau3M. 3HaueHHe  OUOTHYECKUX

B3aUMOACUCTBUI 11 CymieCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H.I€CTB8.X

3.5

DKOJIOTHYECKHE XaPaKTCPHUCTUKHU MOMYJIAIHUU. OCHOBHBIE IIOKa3aTcIin
InomyJsinuu: 4YUCICHHOCTb, IINIOTHOCTL, POKIAAEMOCTb, CMCEPTHOCTH, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINUU U eé peryiianud

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBOo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IPOCTpPaHCTBEHHAs, Tpoduyeckas (mumeBas). Buasl-nomuHaHThl. CBsi3H B

OHOIlEHO3E

4.2

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMH) . ITlomsarme 00 »dkocucTEeME H




ouoreorieno3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBOopoT BeIIecTB U MOTOK YHEPTUU B IKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU JKOCHUCTEMBI. [lWieBble IiemM U CETH.
OcHOBHBIE TOKa3aTeIM 3KOCHCTEMBbI: OMOMacca, MPOAYKUHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPOAYKLUMH, YHUCICHHOCTH, OuomMacchl. CBOICTBAa 3SKOCUCTEM:

YCTOMYUBOCTb, CAMOPETYIISIIUS, pazButue. CyKieccus

4.3

[Ipupoausie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO HIIU
IIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb6osKocuCTEMBL.
buonoruueckoe u X0341HCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpasue kak ¢akrop ycroumBocTd dKocucteM. CoxpaHeHHe

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuimsi, coctaB U CTpyKTypa
ouocdeprl. Kuoe BemecTBO U ero ¢GyHKuU. OcoOeHHOCTH OMOCdepbl Kak
ro6anpHOM sKOCUCTeMBbl. JlMHamMuueckoe paBHOBECHME W oOOpaTHasi CBS3b B
ouocdepe. KpyroBopoThl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, a3ota). 3o0HaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Omochepe 3emin. AHTpONOTEHHBIC M3MEHEHUsS B Owocdepe.
['moGanbHBIE SKOJOTUUECKHUE TPOOIEMBI.
OcHOBa palMOHAIBHOTO  YIPABICHHUS MPUPOJAHBIMH pEeCypcaMH U HX

ucnosb3oBanue. JloCcTKeHns OMOIOTUH U OXPaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
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