MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEpPCTBO 00pa30BaAHUs, HAYKH U MOJIOAECKHOM MOJTUTHKHU
Huskeropoackoi odactu
YupasjieHue 00pa3oBaHusl M1 MOJIOAEKHOM MOJUTHKH AIMUHUCTPAIUU
I'opoaenkoro MyHMIMNaaIbLHOI O
OKpyra

MBOY "Cwmoabkosckasa CHI "

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PaccmotpeHo Ha 3amecturens qupekropa  Jupexktop MBOY
3aceJaHuuU nmo YBP "CMOJBKOBCKas CpEeaHSS
[IE1arOru4ecKoro coBeTa ikona"

Hogoxwuiosa 1.B.
oT «29» aBrycra 2025T. Marnma A.U.

[Tporokos Ne 1 ot «29»
aBrycra 2025r. [Tpukaz Ne91/I1
oT «29» aBrycra 2025T.

PABOYAS [IPOTPAMMA
(ID 7239308)

yueOHoro npeamera «buosnorus. bazoBblii ypoBeHb»

s ooygaromuxcs 10 — 11 xmaccoB

Cmoabku 2025






HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIeH, CcoAepKaHMs, pe3yJbTaToB OOyYeHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpasoBanusi B Poccuiickoii ®Deneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6MOIOTUH, €€ 3HAUEHUH B MO3HAHUU KMBOU MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHS U PA3BUTUA OOYYAIONIMXCA CpPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh U3YUEHHUsSI Y4eOHOro mMaTepuaa ¢ yuyéTom
MEXMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-IIO3HABATEIHLHOMN
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMHU, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpeKHbIM OTHOILIEHHEM K OKpYXarolled MPUPOAHON Cpeje.
[TosTomy Hapsiay ¢ U3ydeHHEM OO0IIEOMOIOTHYECKUX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEAHEBHOM JKU3HU JUIsl PELICHUS MPUKIAIHBIX 3a7a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHUA, 000CHOBaHMS 9KOJIOTMYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESITENIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K NPUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHosorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJlay IIKOJBbHOTO OHMOJIOrHYECKOro
oOpa3zoBaHusA, KoTopas npexanonaraer (GopmMupoBaHue y  0OydaromIuxcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero o0OImero oOpa30BaHHS 3aHUMAET BaXKHOE
Mecto. OHa obGecnieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIONIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U o0oOUIaeT 3HAHUS O KUBOM mpupone, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUpPOAbL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro u 0Oe3omacHoro obpasza
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHs] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecrieunBaeT yCiaoBUs sl (GOPMUPOBAHUS
UHTEIJICKTYalbHbIX, ~KOMMYHHUKAIMOHHBIX W HMH(QOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, (QU3HKHU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpPeIHA3HAYCHHH Y4YEOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb60p comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OO0ydYaromuecs AOKHBI OCBOUTH 3HAHMS M YMEHUS, 3HAYMMbIC JIs
dbopMupoBaHusi O00IIEH KyIbTyphl, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJloBeKa B OKPYJKAIOIIEH NMPUPOIHON cpejie, BOCTpeOOBaHHBIC B ITOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPhIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHH3allUU
OMOJIOrMYeCcKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPHUPOABI, O €€ YPOBHEBOI OpraHu3aluy U
ABOJIFOLMHU. B COOTBETCTBHUM C 3THUM B CTPYKType yuyeOHoro npenmera «bromaorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouonornueckas cucremay, «CucremMa U MHOTroo0Opa3ve OpraHMYeCKOTO MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OWOJIOTUUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKaIIUX OCHOBOMN
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BBIAAIOIMINUXCS OTKPHITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOIIECCe aHadu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH W TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3allNY;

CTaHOBJIEHHE Yy OOydYamImuxca OoOmel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBICHUS OKPYKAIOIIETO
MHpa WUBOW MPUPOABl HAa OCHOBAHMM 3HAHWII M OMNbITA, IOJYYEHHBIX IIPU
U3y4eHUH OUOJIOTHH;

dbopMupoBaHue y O0Oy4YalOIUMXCS YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUSA YEJIOBEKOM KHBOM
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUIECKUX
HOPM TIPU TIPOBEJICHNN OMOJIOTUUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCETHEBHOW JKU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH AESATEIbHOCTH MO OTHOIIEHUIO K OKPY’KarolIel cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero o6miero obOpaszoBanmsi «buomorus», m3ydaemas Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OHOJOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOU, ICTETUKON U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHWM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OMOJIOTHUYECKUX OOBEKTORY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otnudne
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3AINN OHOCHUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OPraHU3MEHHbBINA, MOMYISUUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AIMH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKUE JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

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

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHHMBbIE AMUHOKHCIIOTBI. AMUHOKHUCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYyJbl (MEpBUYHAs, BTOpUYHAs, TpPETUYHAs U
YEeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®depmeHThl — Ouosormyeckue kartanuzatopbl. CrTpoeHue (¢depMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJOK03a, pubo3a ©  JE€30KCHUpuO03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonormdeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hykneotuaer — MoOHOMEpHI
HykJ1enHOBbIX KUCHOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinetounas teopus — npuMep B3auMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Krnerka kak menoctHas sxkuBass cuctemMa. OOmMe NPU3HAKK KJIIETOK:
3aMKHYyTasi HapyxHass memOpana, moiyekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapHoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl MpOKapuoTHdeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[TpoucxoxaeHne MHUTOXOHAPWH W TutacTUA. Buabl tmactua. HememOpanHbie
OpraHOUbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTpP, UEHTPUOIU, PECHHUYKH,
KIyTUKU. OYyHKIIMNA OPraHOUIOB KJIETKU. Brirrouenus.

Snpo — perynsaTopHblii HeHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuer m cxembl: «llepuoamueckas TabnHIla XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKyJbl BOJIbI», «brnocunTe3 6enkay, «CTpoeHHE MOJIEKYJIbI OeIKay,
«Ctpoenne pepmentayn, «Hykneunossie kucinotel. [JHK», «CTpoeHrne MoIeKyIbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKHY,
«CTpoeHHEe paCTUTENBHOU KIETKH», «CTpoeHHE MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «l/3ydyeHue KaTadUTUYECKOW aKTUBHOCTU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOEHHSI KIETOK pacTeHHI,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. ’/KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBINA U rerepoTpodHbIid. Poib ¢pepmeHnToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPpekTUBHOCT POoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. Bnusinue ycnoBuit cpeapl Ha (OTOCUHTE3 M CIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OJTalbl JYHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHeTndeckoil umHMOpMAnMU B KIETKE. ['€HETHYECKUU KOA U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknetounsle ¢popmbl xu3HU — BUpPYChI. MicTopus oTkpeiTust Bupycos (/. U.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIM.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocuntes», «Ctpoenue JIHK»,
«CTtpoeHue U pyHKIMOHUPOBAaHHUE reHay, «CuHTe3 Oenkay, « eHeTHUYeCKUi Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHHEe KIETKU», MoJeib cTpyKTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH Ha0Op — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUEeCKMEe OCHOBBI PAa3MHOXEHHUST W  HWHIUBUIAYAJIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOTrMYECKUl CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCTBEeHHOE KIIOHUPOBAaHHE
OpraHMW3MOB, €0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiiye Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

'ameTtorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CnepMaro30u], SHUIEKIeTKa) — CIEepPMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUI0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBLHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOEe pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMpPsMOE, HeNpsAMoe (JIuuuHOuYHOE). Bnusnue



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

Poct u pasButue pacteHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl U cxembl: «DPOpMBbl Pa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAimoe pa3BuTHE», «['amMeToreHes y MiaeKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «KapuokuHes B KieTKax
KOpEIllKa JyKa», MarHuTHas MoOJelb-anruiukanusa «JleneHue KIeTku», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3apaun revetuku. Mcropus pazsurtus revetuku. Poss nuronorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIaJq pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUIOIOTHYECKUH,
HUTOTC€HETUYECKUM, MOJNEKYJISIPHO-TeHETUUEeCKN). (OCHOBHBIE TI'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaeneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoOBaHUsA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCUMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUSI.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAaCJIEIOBAaHUIO FeHOB. HapynieHne cueruieHus reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHabl HK3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapualmoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHasi U3MeHYUBOCTh. Knaccudukanus MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTanuidi. MyTtareHHble (haKkTOpHI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOTNYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHHUE, F€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYeCKOe KOHCYIbTHUPOBAaHUE. 3HAUYCHHUE MEIUIIMHCKON
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmumer w cxeMbl:  «MOHOTHOpHJIHOE  CKpEIIMBaHHE H  €TOo
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpumHoe  CKpenmBaHUE,
«uTomoruyeckue OCHOBBI JTATHOPHUIHOTO CKpEIIMBAHUAY, «Meiio3w,
«B3auMoIenuCcTBUE AJUIENBHBIX TE€HOB», «l'eHeTndeckue KapThl paCTCHUH,
KUBOTHBIX W YeloBeKay», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIeIOBaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H KUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MeHUYHBOCTH», «HacnmemoBanuwe pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmIMKanun «MOHOTHOPUIHOE CKpEITUBaHUE,
«Henonnoe nomunupoBanuey», «Aurubpugnoe ckpeuuBanuey, «llepexpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMa, MmyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble M NpaKTHYeCKHe PAdOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW.

Jlaboparopnast pabora No 7. «AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLECcC. 3apOKACHHUE CEJIEKLINUHA U JTOMECTHUKALUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpouCXOXKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIMM pPACTEHUH W KUBOTHBIX. OLIEHKAa SKCTepbepa. bBIM3KOpOACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YHCTHIX JIHUHUMH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanus pexomOuHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTounas
uxeHepus. Knerounele KynbTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTCHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTHYeckue  mpobimembl. MO -  reHeTHyecku
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuit», «I[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemruka M. @. MBanoBay,
«llonmummonaus», «OOBEeKTh OuoTEeXHONOTUW», «KieTouHble KydabTYphl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTHIKEHHUS CEJEKIMM PACTEHUUA U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lameoHTONIOrMYECKHE: TMOCIIE0BATENBHOCTD
MOSIBJICHUST BUJOB B TAJ€OHTOJIOTHYCCKOM JIETONUCH, TIEPeXOHbIe (DOPMEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GpayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPYyIUMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. IlpeanocbUik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOINPEIEIEHHAs] M3MEHYUBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

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

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BHAOB B NMpHUpoJe. MyTallMOHHBIN
nporecc M KOMOWHATHWBHAs W3MEHYMBOCTH. [lOMymsiimOHHBIE BOJHBI M Jpeud
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbii 0TOOp — HampaBismuil Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OPraHW3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCTIOCOOJICHNI Y OPraHu3MOB. ApoMOpP(h 036l M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxaeHue OoT HeclenHaIN3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHcTpanum:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMiie», «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  KUBOTHBIX), «Tomyssuny, «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanum», «OOmIas aereHepamusy,
«/IBmxkymue cuibl sBodonuny», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcnocoOMEHHOCTh OpPTraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HANpPaBJIEHUS DBOJIOHMNY», 00bEMHA MOJETh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKmus «@DOpMBI COXPAHHOCTH
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», Mojaenb ammiukanua «llepekpéct
XpOMOCOM», BiaxHble Tpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmiay (Hopma, myTtanuu (GOpMbI KPBUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopnast padora Ne 1. «CpaBHeHuE BHAOB O MOP(}OIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUU >KU3HH. HaydHble rumoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: aOWOreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUSI. AOUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUYECKOM 3BoJoIuU. HavanbHbie Tamnsl
ounonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX 3BOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuojaM. Kartapxei. Apxeiickas u
nporepo3oiickas »pbl. Ilaneoszoiickas spa u €€ NepUoIbl: KEMOPHUICKHUIA,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

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

KaiiHo30iickass 3pa u €€ Tnepuoapl: NaJICOrC€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IpoleccoB. OCHOBHBIE JTAIlbI
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pAaCTEHUU H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpaxkeHue »3Borouuu. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeTIOBEKa. AHTPOIIOJIOrMS KaK Hayka. PazButue npeacraBieHui o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTonbl u3ydyeHus aHTpororeHeza. (Cxoncrtsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuibl  (QakTopbl)  aHTPOINOIeHe3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmecTBeHHbIH o00pa3 KHU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasyMHblii. Haxojaku HMCKOMaeMbIX OCTAaTKOB, BpPEMS CYIIECTBOBaHMs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3uaTcko-amepukaHckas).  UepTbl  MNPUCHOCOOJIEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYHIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kieTtka», <OKWUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YeJIOBEKOOOpa3HBIX
o0e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIA), CIIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYIAUN TEPBOOBITHOTO YeJIOBeKa (KaMHH-YOMTIEPHI,
pyomma, ckpebia), TeOXpOHOJOTrHYecKas Ta0iuIa, KOUIeKIus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHne MCKOMAeMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIHASIX).



OKcKkypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud ¥ pa3Jiesbl SKOJOruru. MeTo bl IKOJIOTHUECKUX
HCCIIEOBAaHUN. DKOJIOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHE 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JEWCTBUIO  a0MOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhI. Bunbr OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero gopmel. [lapasutusm, xoomneparus,
MYTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapAaKTEPUCTUKH momyssanuu. (OCHOBHbIE MOKa3aTeNH
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabnmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeasl oOUTaHUS
opranu3mMoBy», «®Doronepuoauam», «llonmymamuu», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdomornueckue 0COOCHHOCTH PaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIeycay.

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

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHAOBAS,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peylieHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
nUpamMuabl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYIIsIUs, pa3Butue. CyKIeccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTeMa XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (aktop ycroiunBocTd dKocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTpyKTypa
ouocdepnl. JKupoe BemectBo u ero gynkuuu. OcobeHHOCTH OMochephl Kak
r00anbHOM 3KOCUCTEeMBbl. J[MHaAMUYecKoe paBHOBeCHME M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIe U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI u YEJI0BEYECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa yCToWunBOCTU Ouocdepsl. OCHOBA palMOHATBHOTO
yIOpaBI€HUsI MPUPOAHBIMU pECypcaMM UM HUX MCHOJb30BaHUE. JlOCTHKEHUS
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

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

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIeCay», « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneno3 Bogoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelIiasi cOCTaBIIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBsiii 3¢ dexT», «DakTopsl
PaMOAaKTHBHOTO 3arps3HeHust Ownocdepr», «OOmas crpykrypa Omochepsb»,
«Pacnipoctpanenne xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJIeKIu «buorienos3y», «Bpeaurenu BaxHEHITHX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas xnura Poccuiickoit ®enepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA3OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycranaBnuBaroTCi TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  0o0pa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType NMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mIpeaMmera «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHUE O0YYArOIIUMUCS POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOYy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOM U BOCIHUTATEIBHOW JIESITEIHPHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOITO3HAHHS, CAaMOBOCIHUTAaHHS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepannu, OTpupoae U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIIMH, TIO3WTHBHBIX BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM NESTEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX M MO3HABATENbHBIX 3aJlay, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJbTYPHBIMU IIEHHOCTAMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBaXXEHHMS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH IMEpE.
Ponunon, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy’KeHHMIO W 3ammre OTtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

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

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KECHUIO B PA3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢pusznyeckoro BocnuTaHus, GOPMUPOBAHHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHUYECKUX TMpaBWJl U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

NOHMMAaHWE 1EHHOCTU TMPABUJ HMHIUBUIAYAIbHOIO W  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYlY, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud | Peail30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K TPUPOJIe KaK HCTOYHHKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS HKOJOTHYECKOW KYyJIbTYphl: TPHOOPETEHHE OIbITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX MOCJIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJieM M IMyTel HX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TMPU H3YYCHUH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
IKOCHCTEM, OroCchephl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJIOTUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTUIO B MPAKTUYECKOU JIESITEILHOCTH SKOJIOTUUECKON
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOW KYJIbTYpPbl KaK CpElICTBA
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKd, OCO3HaHuUs €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaloleM MHUPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpoOJieM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINMU:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJa U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTUYECKUX 3HAHUN B IEIAX
MOBBIIEHUSI OO KYyJIbTYypbl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOy4YaromuXcs, GOpMHPYEMOM
MIPY U3y4YECHUU OMOJIOTHH;

IIOHMMAaHWE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS JJIs aHalu3a |
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHpPA W MPOUCXOASANINX B HEM U3MECHECHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYCHHS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIB30BaTh OMOJOTUYECKHUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaThl OCBOCHUS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble JJs1 (OPMHPOBAHUSA MHUPOBO33PEHUS O00YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEUUPHUKY METOJOB TO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, SBJICHHUE, MPOLECC,
cucTemMa, Hay4yHbIM (akT, NPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieloBaHue,  HAOJIOJeHUEe,  HU3MEpPEeHHe,  JKCIEPUMEHT U  JPYTux),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COIMAJIBHOW KOMIETEHIMU OO0y4aloluxcsi, CIOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHMUS W  yHUBEpCalbHble ydeOHbIE JICUCTBUS B
NO3HABATENbHON U COLMATIbHOM MTPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOCHUS TMPOTPAMMBI CPEIHEr0 OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBepPCAJTbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMHU
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyalM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh IMPU OCBOEHHWHU 3HAHUN MPUEMBI JIOTUYECKOTO MBILIICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIMBATH
CBS3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu ACSATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ACSITEIBHOCTH C TOCTABICHHBIMU LIETIAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTHM U TMPOTUBOPEUHUS B paccMaTPUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIECHHI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaXx, a



TaKkK€  MPOTHBOPEYMH  Pa3HOTO  pOJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIEATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJWHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMHU YYCOHO-UCCIICI0BATEIbCKOW M TPOSKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JUYHBIC BHUABI JICSITCIBHOCTH 110 IOJTYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPEeoOpa3OBaHUI0O M NPUMCHEHUIO B y4EOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THI MBIIUICHUS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBbIE 3aJadyl B 0Opa3oBaTeIbHOU
NEeSTEIHbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIE B XOJE pEHICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OLICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh 1I€JICHANIPABICHHBIA TMOUCK TEpPeHOca CPEJCTB M CIOCOOOB
JEHUCTBUS B TPO(PECCUOHAIIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTHUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMTYyCKAIONHE AIbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoil uHGOpPMaAILUU, HEOOXOIUMOMN sl BBITIOJHEHUS YU4E€OHBIX
3azay;

NpHOOPETaTh OMNBIT KCIOJIL30BaHMS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oounonornyeckoit mHGopManuu (CXeMbl, TpadUKH, THArPaAMMBbI, TAOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABbIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU TIO CYILECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYAIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3NIMYHBIMHU CTIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHUSA, TTOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUH OMOTOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS NP PEUICHUN yU4eOHOM 3a/1a4u;

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



NpUHUMATh LEIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ JOCTHIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXAAaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISTH TBOPUYECTBO U BOOOPaAKEHUE, OBITH HMHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IEJeBble U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MPUPOIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIbBHYIO NI€SITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 33/1aud B 00pa3oBaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBINIATH CBOM OOpPa30BATENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BaTh MPUEMBI pePIEKCUU [JIsi OLICHKU CUTyalluu, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLIEHUBATH PHUCKH W CBOECBPEMEHHO MPHUHUMATH PEIIEHUA IO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX INpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0s1, HOHUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX IpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbTarhl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue ajs yueoHoro npeamera «bruonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATCIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CHUTyallMsAX, a TakKe B peallbHBIX
KU3HCHHBIX CUTYyaIlUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpeameTHBIC
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OcBoeHUsA yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YUEHBIX-OHMOJIOTOB B  pa3BUTHE OWOJOTHH, (DPYHKIIMOHATBHON
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIsLNs), YPOBHEBAsI OpraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3Jarath OWOJOTUYECKHE TEOpuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 eHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE YKUBBIX CUCTEM, MPOIIECCOB W SIBICHUI, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMUA BEJIMYUHAMHU, OOBSICHEHHUE MOJYyUYECHHBIX



PE3YJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMCHUE
JIeaTh BHIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX M MHOTOKIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHa BEIIECTB M MPEBpalleHUs dHEPruu B KIETKe, (DOTOCHHTE3a,
IJJACTUYECKOTO U IHEPreTMYeCcCKOro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYEHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C IeJbl0 oOecrieueHus: 0e30MacHOCTH CBOErO 370pOBbS U 3I0POBbSI
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIIMBaHWE, CIEIUICHHOE HacClIeJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHUIHOTO CKpPEUTUBAHUS JUIS TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpaTOpHbIE M TPAKTUYECKHE pPadOThI, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccoBOM MH(OpMAIUU, HAYIHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHWE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHITUIHBIN ammapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHUS y4yeOHoro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OHMOJIOTHH B CHCTEME HAYYHOTO
3HAHWSI ECTECTBCHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHUCKUX W
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BHJI, TIOMYJISLMS, TeHO(POH/I, SBOJIONNS, IBHXKYIIUE CHIIBI ((DaKTOPHI) SBOJIOINH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJOTHYECKHE TEOpHH (SBONIONHMOHHAS Teopusi Y.
JlapBuHa, CHHTETHYECKas TEOPHS DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. bapa, depenoBanusi rjiaBHbIX HalpaBieHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPECISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIAJETh METOAAaMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OIMCAHKWE JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXKIY HCCICIyeMbIMH BEIIMYUHAMHU, OOBSICHCHHE ITOYYCHHBIX
pE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUH M 3aKOHOB, YMCHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUJOB, TMONYJSAIHA, TPOAYIEHTOB, KOHCYMCHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpPraHM3MbI, IIEpEeHOCa
BEIIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA A OOBSICHEHUs OUOJIOTMYECKUX
NPOLIECCOB U ABJICHUM, ISl MIPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMN
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUHU ISl PAllMOHATBLHOTO TIPUPOIOTIOIH30BaAHNUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBIMIOJHITh JA0OPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBATh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHWS U3
Pa3TUYHBIX HCTOYHUKOB (CpeIcTBa MaccoBOi MH(OpMAIMU, HAyYHO-TIOMY IS PHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
MONOTHA Kak Hayxa 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 X 1
MBBIE CHETEMBI I X Opranisatius https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 X 6
HSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubnuoreka [IOK
5 5) 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4



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

11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT s 9 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpyKatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubnmorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edsoo0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 httos://m.edsoo.ru/863e6b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! YriteBozeL. Jlurm et 1 https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas reopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHMi, ’KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6MeH BEMECTB MM MET200IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunTes O6enka. Peakiust bubmuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancriuus — uocurres denra https://m.edsoo.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPTraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JlurnOpuHoe CKpeInBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U JUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(HIIbI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

08 pabora Ne 6. U3yucHue 1 05 bubnmoreka [JOK
MOIM(UKAITMIOHHON N3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

HacnencrBeHHast "BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 Mmytauui y Apo3o¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»

bu6moreka [IOK

30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO

31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTh OPraHU3MOBY

bu6mmoreka [IOK

32 Cenekus Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs NpeacTaBIeHUN 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEeHTapHas
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa OK
https://m.edso0.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie 1o spam U bubnuoreka [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydyeHne HCKOTIaEMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKITHSIX»

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyM 4eJIoBEKa https://m.edsoo.ru/863eaea?
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo0.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCa»
bubmmoreka [{OK
23 b
HOTHHECKHE (aKTOpPSI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHbIE IKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHMK O MECTE€ W POJH OHOJIOTMH B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAYK, B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (PYHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA JJIsi PEIICHUS

JKM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB U
TIOHSATHN: KU3Hb, KIJIETKA, OpPTraHU3M; MeTa0om3M (0OMEH BEIIECTB U
MpEeBpAIllEHUE HHEPruH), TOMEocTa3 (CaMOperyysuus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAaMOBOCIPOM3BEIACHHUE (PETIPOTYKITHS),

HACJICACTBEHHOCTh, U3MCHYNUBOCTL, POCT U Pa3BUTUC

YMmenue uznarate OMOJIOTHMUYECKHE TEOPUU (KJIETOUHAsl, XpPOMOCOMHas,
MyTarmoHHas), 3akonbl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 LEHTpaXx MHOrooOpaszus M MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensTe rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOJaMHM HAYYHOI'O IIO3HAHHA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIAABJICHHC 3aBUCHUMOCTH MCKIY
HCCICAYCMBIMH BCIIMYMHAMU, 00BICHEHHE NOJIYYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopm"l U 3aKOHOB; YMCHHUC

ACJIaTh BIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIIEIATH CYHICCTBCHHBIC IIPHU3HAKHU BHUPYCOB, KIICTOK
IMPOKapuoT MU 3SYKApHUOT, OJHOKJIICTOYHBIX W  MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA OSHEPTHUU B KIICTKC, q)OTOCI/IHTGSa, MIaCTUYCCKOIro M
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTE3aA, MHTO34a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHIUBUAYAJIBHOT'O Pa3BUTUA

opranusMa (OHTOT€He3)




YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHUS

OHMOJIOTHYECKUX mponeccoB u ﬂBHeHHfI, AJI TIPUHATUSA TMPAKTHUYCCKUX
pelleHN B TOBCETHEBHON KHU3HH B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3/I0POBBS M 37I0POBBS OKPYXKAIOIINX JIFO/ICH, COOIIOICHUSI HOPM
T'paMOTHOI'O IIOBECACHUA B

OKpYXKAlollle  IPUPOIHOU

HCIIOJIb30BaHUA

cpene;

NOHUMAaHHE HE00X0MMOCTH JOCTHXKEHUI
COBPEMEHHOW OHMOJIOTMM W OWOTEXHOJIOTHH Uil PaIlOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

VYMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBAaHME, CIECTNIEHHOE HACJIEIOBAHHE; COCTABIISIThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIUBaHUA JJIsA npeackazaHusa

HacCJI€OOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MpPAaKTUYECKUE paboThl,

coOnroAaTh mpaBwia Opu pabore ¢ y4eOHBIM U J1aOOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLIEHMBAaTh U MHTEPIPETUPOBATH HMH(MOPMALIUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
W3 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-TIONyJIApHBIE MaTepHUAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEJIOBaHUI B OHOJIOTHUH,

MeIUIMHE, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIC U YCTHBIE COOOIICHUS,
00001m1ass 6MOIOTHUECKYI0 MH(GOPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUH O MeCTe W pOJIM OMOJIOTMH B CHCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAY4YHON KapTHHBI MHpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
6uonoruy; (PyHKIMOHAJIBHOW T'PaMOTHOCTH 4YeNlOBEKa Ui peIleHUs

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATH COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALUA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL




(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOIECHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE baxTopsl, IKOCHUCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEIYILICHTHI, end  TUTaHUS,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMeHne uznaratb OMOJIOTHYECKHE TEOPHH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apopiiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnaackoro), ompenensTe  TPaHUIBI  UX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHune BianeTh METOJaMH HAyYHOTO TI03HaHUS B OHOJOTHH
(HabmroleHNe W OIMMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OpraHu3aisi M TPOBEJACHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBUOKCHWE  THUIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMBbIMU BEJIMYUHAMH, OOBSICHEHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU MOJYUCHHBIX peSYJ'H)TaTOB)

Ymenue BBIJICIISATH CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBHUS HKOJIOTHYECKUX (DAaKTOPOB HA OpPraHU3MBEI,
HepeHoca BEIIECTB U MMOTOKA SHEPTHH B 3KOCUCTEMaX, aHTPOIIOTCHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YeHHbIE 3HaHUS s OObSICHEHUS
OMOJIOTUYECKUX IMPOILIECCOB U SIBICHUM, Al MPUHATHS MPAKTUYECKUX
pelleHrid B MOBCEAHEBHOM KHU3HU B LIEJSAX 0oOecreueHs: 6e30MacHOCTH
CBOETO 37I0POBbBS U 37J0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUST HOPM
rPaMOTHOTO TIOBEJCHUS B OKpYXaloUlel MpUPOAHON  cperne;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJId paqUOHAJIBHOTO MPUPOAOIIOTIB30BAHUA

YMmenue peuiatb 3JICMCHTApPHBIC OMOJIOTUYCCKHUE 3aaa4u, COCTaBJIATHb

CXEMbI IIEPEHOCA BCHICCTB U DHEPTHUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHMe BBINOJHATH J1a0OpaToOpHble M IpaKTHYECKHue paloThl,
coOmonarh npaBuia npu pabore ¢ y4yeOHbIM U Ja0OpPATOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHUBATh M MHTEPIPETUPOBATH MH(OPMAIIIO
OMOJIOTUYECKOTO CO/ICPKAaHM, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3auyHblX UcTOUHUKOB (CMMU, HaydHO-NONYyJIsipHBIE MaTepUalbl);

° paccmarpuBath rio0abHbIe 9KOJIOTUYECKHE po0OJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIorun




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus xkak Hayka

1.1

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

COBPEMEHHOI HaydHOU KapTHUHBI Mupa. CrucTemMa OMOJIOTMYeCKUX HAYK

1.2

Metonpl MO3HAaHUSA XKUBOM MpUPOAbl (HAOMIOJEHHE, SKCIIEPUMEHT, OMHCAHUE,
U3MEpeHue, KiIaccupUKalus, MOJEINPOBAHUE, CTaTHUCTUYeCKass oOpaboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 HX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Oouosoruu. CBoiicTBa

OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHU OpraHuzanuu OUOCHUCTEM: MOJIEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKHM. XUMHUYECKHE DIJIEMEHThI: MaKpOAJIEMEHTHI,
MHKpO3JeMeHThl. Boma u wMuHepanbHble BemecTBa. @OYHKIMH BOABI U

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. Hoz[z[epncaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMple W 3aMEHHUMBIE aMUHOKHMCIOTBHL. AMHWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYJBI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYCCKHE CBOMCTBa OeiakoB. buosiornueckue
(GbyHKIMH OENKOB.

depMmeHThI — OHoJIoTHYECKHEe Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBIN
HeHTp, cyoctpatHas crneuuduunocTb. Kodepmentsl. Burtamunsl. Otnudus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYraeBoipl: MOHOCAaxXapuabl (IJIIOKO3a, pubo3a M J1e30Kcuprub03a), Tucaxapuabl
(caxapo3a, J5aKkTO3a) W MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUII03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  Tpurmuepuabl, — crepounbl,  ¢dochomunuapl.  ['mapodunbHo-
ruspooOHble cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPIUU

3.4

Hyxneunossie kucnotsr: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crpoenne u ¢ynknuu JIHK. Crpoenme u ¢dynkuuun PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

Hwuronorusa — Hayka o kierke. Knetounas Teopust. MeToapl U3ydeHUs: KIETOK

3.6

Krnerka xak nenoctHas xuBas cucrema. OOlue NpU3HAKU KIIETOK: 3aMKHYTast
HapyxHass memOpana, mosekynsl JIHK kak reHermueckuii ammapar, cucrema

cuHTEe3a Oeka

3.7

Tunsl keTok: sykapuoTudeckass U npokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuotuueckol  kierku. Kiierounas crenka Oaktepuil.  CTpoeHue
JyKapruoTHUeCKOor KJeTKu. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >KMBOTHOU H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, IJIMKOKAIMKC, HX
¢yukuun. [Inazmaruyeckas meMmOpana, e€ cBoiictBa U ¢pyHkuuu. [{utonnasma u
e€ opraHounpl. OgHOMEMOpaHHBIE OpPraHOUAbl KIETKH: SHAOIIa3MaTHYecKas
cetp (OIIC), ammapar [ombmxku, au30COMBI. [loJTyaBTOHOMHBIE OPraHOWIBI
KJIETKW: MUTOXOHJIPHUH, TuIacTubl. [IpoucxoxkaeHne MUTOXOHAPUN M IIIACTU.
Buner mmactua. HememOpaHHbIE OpraHoufbl KIETKH: PUOOCOMBI, KJIETOYHBII

HEHTP, PECCHUYKHU, KTYTHUKHU. q)yHKHI/II/I OpraHona0B KIICTKH. Bxirrouenns

3.9

SAnpo — perynaropHbiii meHTp kieTku. CTpoeHue sapa: saepHas 000JI0YKa,

KapuoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KIICTKHN

4.1

OOmMeH BemiecTB, WM METa0o0Ju3M. ACCUMWIAIUA (TUIACTUYECKHH OOMEH) H
JTMCCUMWIALIUS (SHEPreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
Merabosmm3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U rerepoTpodHbIid. Pob

(hepMeHTOB B 0OMEHE BEIIEeCTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®ortocunTte3. CBeToBas U TeMHOBas (as3bl GpoTrocunrtesa. Peakuuu dortocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HAUeHUE (HOTOCHUHTE3a Ui >KU3HU Ha 3emiie.
Bnusnue ycrmoBuii cpeapl Ha (OTOCHMHTE3 U CIOCOOBI TOBBIIICHHUS €ro
IPOJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a I

JKA3HM Ha 3emiie

4.3

9HepreTquCKI/Iﬁ OoOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHUC H
AKKYMYJIIMPOBAHUEC SHECPruu B KIICTKE. OTallbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BUIEBI. KI/ICJ'IOpOI[HOe OKHCJICHHUEC, WJIN KJICTOYHOC

npixaHue. DPPeKTHBHOCTh IHEPTETUUECKOT0 OOMEHa

4.4

Peakiiun matpuunoro cunTesa. ['enerndeckas unpopmanus u JAHK. Peanuzanus

T€HEeTHYECKOI I/IH(I)OpMaLII/II/I B KieTKe. I'eHeTHuecKui KOJ MU €ro CBOMCTBA.




Tpanckpunuus — marpuusblii cunte3 PHK. Tpancnsuust — GuocunTe3 Oenka.

KoaupoBanue amuHokucnot. Poss pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcropus otkpeitus BupycoB (..
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodarn. boye3Hu pacTeHHi, >KUBOTHBIX M 4YEIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nummyHnonepunura yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

Pa3sMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1mkn, WM >KU3HEHHBIM LMK KieTku. MuTepdaza u mutos.
[Ipoueccel, npoTekatomue B uHTEepdase. Permmkanus — peakuuss MaTpUIHOTO
cunte3a JIHK. Crpoenne xpomocoMm. XpomMOCOMHBIH HabOp — KAapUOTHIL.
JuniouaHbBIH W TAlUIOWAHBIM ~ XPOMOCOMHBIE — HAOOpBL.  XPOMAaTHIBI.
HuTonornyeckue OCHOBBI Pa3MHOXKEHHMSI W WHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

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

PAa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a

5.2

@®opMBl pPa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe W MmoJioBoe. Buabl Oecmoiioro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cniopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOKCHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTIIMYHUS OT OECIOJIOTO0.
Meiio3. Cramuu Meiio3za. Ilpoieccel, npoucxondiive Ha CTaausX Meno3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buosnoruueckuil cMmbICia M

3Ha4YECHUE MeHo3a

5.4

l'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIE
JKeJe3bl: CeMEHHUKH U AunyHuKdA. OOpa3oBaHHE M Pa3BUTHUE IMOJIOBBIX KIETOK —
ramet (CrepMaro3ouj, SilieKieTka) — crepMaroreHe3 u ooree3. OcoOeHHOCTH

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

5.5

WnnuBuayansHoe — pa3Butue  (OHTOTEHE3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Jtanbl SMOPUOHAIILHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npobnenue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. THIb
MOCTAMOPHUOHANIBHOTO PAa3BUTHUS: MpsIMOE, HempsiMoe (IMYuHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DAaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJCTBA.

Poct u pazutne pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3sMoOB




6.1

IIpenmer u 3agaum reHetuku. Vcropus pa3sBuTusa MeHETUKH. Brinax poccHMCKUX
U 3apyOeXHBIX YU€HBIX B pPa3BUTHE TEHETUKH. MeToabl TeHETUKU
(TubpuAOIOTUYECKHIA, LIUTOT€HETUYECKHUIA, MOJIEKYJIIPHO-TEHETUUECKHU ).
OcHoBHbIE TeHeTUYECKUE NOHTUS. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBJIeHHBIE [. Mennenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosieHus. [IpaBusio JOMUHUPOBaHUS. 3aKOH PACIICIICHUS TMPU3HAKOB.
I'mnioresa uncroTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpemyBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS TPU3HAKOB.
[{utoreHeTHYecKne OCHOBBI JUTHOPUIHOTO CKpEUIMBAaHHS. AHAIM3UPYIOIIEE
ckpenuBanue.  Vcnonp3oBaHWEe — aHATM3UPYIOMIETO  CKPEUIMBAHMUS A

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuerieHHOe HacnefoBaHue npu3HakoB. Pabota T. Moprana no cuerjieHHOMY
HacleoOBaHUIO TreHoB. HapymieHuwe cuemieHus TEHOB B pe3yabTaTe
KpOCCHHIOBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTU. [eHeTnueckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OINpEeNeeHUE IMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMBl. ['oMorameTHele M TeTeporameTHble opraHu3mbl. HacnenoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACTEACTBEHHAs W HACJIEICTBEHHAs.
Ponb cpenbl B HEHACIENCTBEHHOW  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig U BapualMOHHAS
kpuBas. Hopma peaknuum mnpusHaka. KoinyecTBeHHbIE U KayeCTBEHHBIE

IIPU3HAKH U UX HOPMaA pCaKInu. CpolicTBa MOﬂH(bHKaHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN T CHOTHUIIMYCCKasd, HU3MCHYHBOCTD. KomMOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOM mnmpounecc — OCHOBa KOMOMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHMBOCTD. KJ'IaCCI/I(I)I/IKaI_[I/ISI MYTaHHﬁI
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPUYXUHBI MYTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aK0H TOMOJIOTHYECKUX pAd0B B HaCHeHCTBCHHOﬁ n3menunBoctu H. .

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKH
YeJI0BEKa: TEHEAIOTUYECKH, OIM3HEIOBBIH, LUTOr€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpeto [I[P-ananuza. HacnencTBeHHble 3a00JeBaHUs YEJNIOBEKAa: T'€HHBIE
60s1€3HM, 0O0JIE3HU C HACIEACTBEHHOU MPEeApacroyioKeHHOCThIO, XPOMOCOMHBIE

O0one3nn. CoOMaTHYCCKHE H TCHCPATHUBHBIC MYTAllUH. HpI/IHI_II/Il'HnI 310pOBOTro




06p333 KHM3HHU, AUAr"HOCTHUKH, HpO(I)I/IJIaKTI/IKI/I U JICUCHUSA TI'CHCTHUHUYCCKUX
Oone3nell. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHUE MEIUIIUHCKOMN

TCHCTUKU B MPCAOTBPANICHUH U JICHCHUN I'CHCTUYCCKUX 3a00JICBaHMI YeIIOBEKA

Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IpoLEcC. 3apoKIE€HUE CEJIEKUUU U JOMECTHKAIUS.
Yuenne H.M. BaBuimoBa o0 T1eHTpaXx TNPOUCXOXKJICHUS ¥ MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbl MpouCX0XaeHHs JOMAITHUX KUBOTHBIX. COpT,

opo/ia, MTaMM

7.2

CoBpemeHHbIE METOJIbl CeNeKIUU. MaccoBbIi U HMHIAUBUAYAJIbHBI OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHBIX. OIleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemrBaHue — HMHOpuIuHr. Yucrtas nuHusA. CKpelMBaHWE YWUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuia. HepoiacTBeHHoOe CKpeluBaHue — ayTOpUIUHT.
OtnanénHass rubpuanzamms U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes |
MOJYyYEHUE NOJMIUIOUAOB. JIOCTMKEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHoJOTMS KAk OTpaciib MNPOU3BOACTBA. ['€HHAs WHXEHEpHUs. Tallbl
co3ganusi pexkomOuHantHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounble  KynbTypbl.  MUKpPOKIOHAJbHOE  Pa3MHOKEHHE
pactrenuii. KioHMpOBaHHE BBICOKOTPOIYKTUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHUECKHE W 3TH4Yeckue mpodmembl. MO — reHeTnuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT COIepKAHUS

DBOMIOIMOHHAS OHOIOT U

1.1

OBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHUH.

CugerenbctBa  3Bosounu.  IlameoHTonoruueckue:  MOCIENOBATENBHOCTh
HOSIBJICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JIETONUCH, NepexojaHble (HOPMBL
buoreorpaduueckue: cxoacTBo W pazauuue ¢ayH u  (IOp MaTepuKOB U
OCTPOBOB. DMOPHOJIOIrMYECKHE: CXOJICTBA U pa3inuus 3MOPUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
pYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKMX MyTeH y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHMS
JapBUHU3MA. JIBHXKYyIIME CHJIBI 3BOJIIOLMU BHIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTU PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

00opn0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopusi sBomtounu (CTD) u  oOcCHOBHbIE €€ TOJIOXKEHHUS.

MuxposBontouus. [lonmynamus kKak eIMHUIA BUAA U SBOJIIOLUU

1.4

JBuxymue cunbl ((pakTopbl) SBOJIOLMM BUIOB B mpupoje. MyTanuoHHbBIN
rpolecc ¥ KOMOMHATHBHAsi M3MEHYUBOCTh. llomynslnoHHBIE BOJHBI U JIpeid
reHoB. M3onsnus u murpanus. EcrecTBeHHBIM 0TOOp — HamnpaBisIOMIMN pakTop
sBoJIrOLUU. DOPMBI €CTECTBEHHOIO 0TOOpA.

[IpucnocobneHHOCTh  OpraHU3MOB KaK pe3yibTaT 3Bojonuu. I[Ipumepsl
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(do3bl U HAMOAJANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (GOpMBI BUA000pa30BaHUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makposomtonusi.  PopMbel  dBoMOIMM:  (useTuyeckas,  AUBEPreHTHasd,

KOHBEpreHTHas, napamienabHas. HeobpaTtumocTs 3BotonnN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIe

2.1

JloHayuHble TpPENCTABICHUS O 3apOXKACHUM SKU3HU. HaydHble THUIOTE3bI
BO3HHMKHOBEHHS KHU3HUM Ha 3emiie: aOuoreHes W MaHcrepMus. XUMUYecKas
IBOJIONMS. DKCHEPUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOM HSBOJIIOLHUU.
Hauanpabie stambr 6uonornyeckoi spomonuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJJIIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paM U nepuoaam. Karapxel. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mNepuoabl: KEeMOPUUCKHIA,
OPJIOBUKCKUN, CHIIYPUHUCKHUMA, JI€BOHCKUW, KAaMEHHOYTOJbHBIH, IEPMCKHIl.
Mes3o3oiickas 3pa U e€ Mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

KaiiHo3olickas 9pa u e€ Tmepuonabl:  MalCOTCHOBBIA,  HEOTEHOBBIN,
AQHTPOTOTEHOBBIA. XapakTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3TaMbl HBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPA. ApOMOP(O3bI y
pacTeHUM M KUBOTHBIX. [losiBIEeHMe, pacuBeT W BBIMUPAHHME TPYIN KUBBIX

OpraHnu3MoOB

2.3

Cucrema OpraHu4eCckKoro Mupa KaK OTpaKCHHUC 3SBOJIIOLIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

3BOJ’IIOI_II/I$I YCIOBCKaA. AHTpOHOHOFI/I}I KaK Hayka. PazButue Hpe,Z[CTaBJ'IeHI/Iﬁ 0

MMPOUCXOKACHUN YCIIOBCKA. MeTto b1 HN3Y4YCHHA QaHTPOIIOrCHE3a. CXO,Z[CTBE[ u




pa3nuyms YyeloBeKa u KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YETIOBEKA.
JBmwxymue cuibl (pakTopsl) aHTpornorenesa. HacnencrBeHHas U3MEHYMBOCTD H
€CTeCTBEHHBIH 0TOOp. OOmIecTBeHHBI 00pa3 KU3HU, W3TOTOBIICHHE OPYIH

TPY/a, MBILLICHHUE, PEYb

2.5

OcCHOBHbBIE CTaJUM W BETBH HBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YernoBek
ymenslid, YenoBek mnpsMoxonamuid, YenoBek Heanaepranbckuii, YesnoBek
pazymHblii. Haxonku MCKONaeMbIX OCTaHKOB, BPEMs CYILECTBOBaHHUS, 00JIaCTh

pacipocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIBILINE pachl: €BPOINEOUIHAs (€Bpa3uiickas),
HErpo-aBCTpajIouHas (3xBaTOpHAaNIbHAA), MOHIOJIOUAHAs (a3marcko-
amepukaHckasi). YepTbl NpuUCcocoOIEHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CyIIECTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kpurnka pacuszma

Oprasu3Msl 1 OKpyKaronas cpeia

3.1

Okonorus Kak Hayka. 3aJaud M pasJiesibl KOJOTHMH. MeTolbl 3KOJOrMYECKHX
uccienoBaHui. DKkosornueckoe MUpoBo33peHue. Cpeabl 0OUTaHUS OPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIITHAsA, ITIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosiornueckue  (dakrtopel.  Knaccuduikamus — 9KOJOTHYECKHX  (PaKTOPOB:
abuoTHuecKkre, OMOTHYECKHE W aHTPONOreHHbIe. JleficTBHE 9SKOIOTHYECKHX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotnueckue (QaxkTopbl: CBET, TeMIepaTypa, BIAKHOCTh. DOTONEpPHOIU3M.
[Ipucnocobnenuss oOpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

bunonornueckue PUTMBbI

3.4

buotnueckue daxTopbl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPCHIIHS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEUTpanu3M. 3HadeHHe  OUOTHUYECKUX

B3aUMOJACUCTBUI 11 CymieCTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H_[€CTB3X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcIn
InomyJsinuu: 4YUCJICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,

MUIpanus. I[I/IHaMI/IKa YUCJICHHOCTH IOIMYJIAINU U eé peryisiusa

COO6H.I€CTB21 1 3KOJOI'MYCCKUEC CUCTCMBI

4.1

Coo0mecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHas1, Tpoduyeckas (mumieBas). Buabl-nomuHanTtel. CBsi3u B

OHOIIEHO3E

4.2

OKOJIOTUYECKHE CHCTEMEI (BKOCI/ICTCMBI) . Tlomsarme 00 »dKocHCTEME H




ouoreonieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI AKOCHUCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBOpOT BEUIECTB U MOTOK YHEPTUU B IKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU JKOCHUCTEMBI. [luiieBble IiemM U CeTH.
OcHOBHBIE TIOKa3aTeIM JKOCHCTEMBI: OMOMacca, MPOAYKLHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPONYKLHMH, YHCIEHHOCTH, Ouomaccel. CBOICTBAa 3KOCUCTEM:

YCTOMUYUBOCTD, CAMOPETYJIALNs, pazButue. CyKkieccus

4.3

[Ipupoausie s3KOCUCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO HIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb6oskocucTeMsl.
buonoruueckoe u X034HCTBEHHOE 3HAUYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.
buopazHooOpasue kak ¢akrop ycroumBocTd dKocucteM. CoxpaHeHue

OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuimpl, coctaB U CTpyKTypa
ounocdepsl. Kuoe BemectBo U ero ¢yakuun. OcobeHHOCTH OMochepsl Kak
ro6ansHOM sKOcUCTeMbl. [lMHamHuueckoe paBHOBecHMEe W oOOpaTHas CBsS3b B
ouocdepe. KpyroBopoThl BemeCTB W OHOTCOXHMMHUYECKHE ITUKIBI DJIEMEHTOB

(yrnepona, a3oTa). 3oHaIbHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTpONOTEHHBIE M3MEHEHUs B Owocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHAIBHOTO  YIPABJICHUS TPUPOJAHBIMH pecypcaMH U HX

HCIIOJIB30BaHHC. I[OCTI/I)KCHI/IH OHOJIOTHH U OoXpaHa IIpUupoOabl




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

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [laceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabCcTBO
«IIpocsewenue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouios A.M. u ap.;
[Tox penaxuueii [laceunuka B.B. AkiinonepHoe o6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
BUOJIOI' U, 10—11 xnaccesl/ YuebHoe mocoOue it 0011eo0pa3oBaTesIbHBIX
opranuzanuii Yrinyonéuueiii yposeHs/ B. B. Tlaceunuxk I'. T'. [1IBerioB T. M.

Edumona, Mocksa «IIpocBemieHue

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

Poccuiickas snextponnas mkoina https://resh.edu.ru/subject/4/5/arepaktuBHbIC
ypoxku 1o 6uonoruu s 10 kimaccos https://education.yandeX.ru/geo/lessons/
SKnacc https://www.yaklass.ru/p/geografiya#program-10-klass

Internetypoxk https://interneturok.ru/subject/geograty/class/10



