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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3zpaborke mnporpamMmbl MO OHUOJOTHMH TEOPETHUECKYI0 OCHOBY IS
onpeJeNeHusl MOAX0A0B K (POPMUPOBAHUIO COAEPKAHUSA y4eOHOro mpeaMera
«buonorus» cocraBwiIM: KoHUentyainbHbele mnonoxkeHus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJNeH, coaepkaHus, pe3ylbTaToB OOYy4YeHHUS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1ENIX U
MPUHIMNAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro
oOmero oOpasoBanusi B Poccuiickoit @Pexpepauuu, a TakKe TMOJOXKEHUS O
cnenugurke OMOJIOrUH, €¢ 3HAYECHUU B MO3HAHUM KUBOUM MPUPOJIBI U 0OEeCTIeUeHU!
CYILIECTBOBAaHUS 4YesloBeYecKoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHHSM,
orpeJieieHbl OCHOBHbIE (DYHKIIMH TPOTrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu JaeT NpeJCTaBlIeHUWE O LEensAX, 00 obuiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUMXCS CpeACTBaMU
yueOHOoro nmpeamera «buonorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
colepKaHue, €ro CTPYKTypy, paclpeieieHHe Mo pa3feinaM W Temaw,
PEKOMEHIyeMYIO TOCJIeIOBATEIbHOCTh U3YUEHUSI y4eOHOro Marepuaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKH 00pa3oBaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs.

B nporpaMmvMe 1o OMONOrMM TakKe YUYHTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHUU OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIbHOU
NS TEeNbHOCTH/Y4eOHbIX JEHCTBUN OOy4YaroOmMXCAd IO OCBOCHHMIO COZIEpP>KaHUS
OMOJIOrMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHB) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3y4YeHMHM Ouoioruu, Oyaromaps 4eMmy B HEW
NPOCMaTPUBACTCS HANPABJICHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHueM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [IEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJOTHYECKOT'0 MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpa3e KHU3HU U OEpeXHBIM OTHOIICHHEM K OKpY)Kalolllel MPUPOAHON cpene.
[TosTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakKe 3HaAHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILECCOB B MPOrpaMMe MO OMOJOTUU YAEICHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4HCIIe: TPOMQUIAKTUKU HACIEACTBEHHBIX 3a00JICBaHMA YEIIOBEKa, MEIUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAaHUS, 000CHOBaHUS IKOJIOTMYECKHU
LIEJECO00Pa3HOro IMOBEJAEHUS B OKPYXKAIOIIEH MNPUPOAHOW cCpene, aHalInusa
BIUSTHUSL XO3SUCTBEHHOW JEATEIHHOCTA YEIOBEKAa HAa COCTOSHUE TPHUPOAHBIX M
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIIATHON HATIPABICHHOCTH
y4yeOHoro mnpeamera «buonorus» MpoauKTOBAHO HEOOXOJAMMOCTHIO OOECIICUCHUS



YCIIOBUM ISl pELIEHUs] OJJHOM M3 aKTyaJIbHBIX 3a/a4 IIKOJBHOIO OMOJOTHUYECKOIrO
oOpa3zoBaHus, KoOTOopas Impeanonaraer (GopMHUpPOBaHHME y  OOydaromMXCA
CIIOCOOHOCTH aaNnTUpPOBAThCA K HW3MEHEHUSM JIMHAMHUYHO pPAa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (GOpMHUpPOBAHUE Yy OOYYAIOLIUMXCS MPEACTABICHUA O
HAay4YHOH KapTHUHE MUpA, paclivpseT U o0oOIIaeT 3HaHUSA O JKUBOW MpPHUPOAE, €€
OTJIUYMUTENIbHBIX TMpPU3HAKaX — YPOBHEBOW OpraHW3aldd M 3BOJIOLUHU, CO3/aET
yCIOBUSL  JUJIsi:  TO3HAHMSI  3aKOHOB  JKMBOM  MPUPOIbI,  (OpMHUpPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO U Oe3omacHoro oOpasza
KU3HU, IKOJOTMUYECKOr0 MBIIUICHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHne OUOIOTUS UMEET TAaKXKe JJIsl pEelIeHUs] BOCITUTATENIbHBIX U
pa3BUBAIOLIMX  3aJa4  CpeJHero  oOmero  oOpa3oBaHUs,  COLMAIU3AIMUU
oOyuaromuxcs. M3ydyenne 6uonorun obOecrneynBaeT yCiaoBHUsS st (OPMUPOBAHUS
UHTEJJICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpPbl, CIIOCOOCTBYET HWHTETpalid OHMOJIOTMYECKUX 3HAHUHU C
NPEICTABICHUSMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (U3HKH, XUMUU
u reorpadguu. HazpaHHble MOJOKEHUS O MPEeIHA3HAYCHUH Y4EeOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY JJiA OIpEAeNieHus TMOIXOA0B K OTOOpY H
CTPYKTYpPUPOBAaHHUIO €r0 COJEpKaHUs, NPEACTaBIECHHOIO B IpPOrpaMMme Mo
OHOJIOTUH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIICH C TMO3UIMHA KyJIbTYpOCOOOPa3HOTO IMOAX0/a, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs JOJKHBI OCBOUTH 3HAHWSA W YMEHHs, 3HAUUMBbIC IS
dbopMupoBanusi 00IIel KyJIbTypbl, ONpPENESAIONINe aJeKBAaTHOE TIOBEJCHUE
YeJIOBeKa B OKPYJKAroOIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYCCKOU aesaTeabHOCTH. Oco0oe MeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPbIE CIyXaT OCHOBOM i1 (OpMUPOBAHUS
MPEICTABIECHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LEHHOCTHBIX  OpPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3alUH
OHMOJIOrMYecKOoro 00pa3oBaHus.

CTpyKTypupOBaHHE COAEpPKAHUS Y4YEOHOro MaTepuaja B MpOrpaMMe IO
OMOJIOTUM OCYIIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluy U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yuyeOHoro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COJAEpKaTeIbHble JIMHNN: «bronorus kak Hayka. Metozasl
HAay4yHOIo Mo3HaHusm», «KieTka kak Ouosornyeckas cucreMa», «OpraHusM Kak



Oouonornueckas cucremay, «CucreMa U MHOTO00Opa3ue OPraHUYECKOr0 MHPay,
«IBOJIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE  OOyYalOIUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-()YHKIIMOHATBHOMN
OpraHu3alliyd JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MPUOOPETECHUE YMEHHUH
UCIIOJIB30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEUCTBUU B OTHOILICHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CUCTEMbl 3HAHHH O OHOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBWiIaX, CIyKalluX OCHOBOU
U1 OPMUPOBAHUS TMPEJICTABICHUN O E€CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3u U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlUH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHue y 0Oy4arOMMXCs TO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpoIleCCe aHalin3a JAHHBIX O MyTSAX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3[VISIIOB, WJACH W TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3ALNY;

CTaHOBIIEHHE Yy oOydJaroumxcss oOmed KyJabTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYXKAIOLIETO
MUpa >KUBOW IMPUPOABl HA OCHOBAHMM 3HAHUN M ONBITA, IOJYYEHHBIX IMpHU
U3Y4YeHUH OMOJIOTHH;

dbopMupoBaHue Yy OOy4YaIOIIUXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMONOTUYECKUX 3HAHUW B TMPAKTHUYECKOW JEATEIbHOCTH 4YEIOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS AITHICCKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEOBAHMIA,

OCO3HAHHE IIEHHOCTH OHWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIECHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPBI, 111 (OPMUPOBAHHS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOW JKU3HU IS
OLICHKH TIOCJIEICTBUI CBOEH JEATEIbHOCTU MO OTHOILIEHUIO K OKpY>Karolen cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIOJCHHUE Mep MPO(UIAKTHKA
3a00IeBaHM.

B cucreme cpeanero oOmiero oOpazoBanHusi «buonorusi», mzydaemasl Ha
0a30BOM YpOBHE, SIBJISETCS OOS3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOJSAIIAM B
cocTaB npeaAMeTHOM obnactu «EcTrecTBEeHHO-HAYUHbBIE IPEIMETHI».



JI1st u3yuenus 6uoaoruu Ha 6a30BOM YpOBHE CpPEeAHEro 00IIero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gyac B Heaento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueil, 3TUKON, 3CTETUKON U MpPaBOM.
Ponr Ouonmoruu B (OpMUPOBAaHHWM COBPEMEHHOM HAaydyHOW KapTUHBI MUpAa.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TPUPOJIBI (HAOIIOICHUE, SKCIIEPUMEHT, OTNMCAHHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBaHUE, CTaTUCTUYecKass o00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpers: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl TO3HAHUS KUBOU MPUP OB,

JlaGopaTopHble M npakTHYecKue padoThi:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHHE pa3IMYHBIX METOJOB TIPHU
U3Y4YEHUU OMOJIOTHUYECKUX OOBEKTORBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIUA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPraHUYECKON PUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYCCKUIT), OMOC(EpHBI.

JdeMoHcTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OpraHU3alUA
KUBOU IPUPOIBI».

O6opynosanue: Mmojienb Monekyiasl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KIETKA. XHMHUYECKHUE BJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTBL. Boga 1 MUHEpaIbHbIEC BELIECTBA.

OyHKIMKM BOABI M MHUHEpAJbHBIX BELIECTB B KieTke. [logaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3amennmMble 1 3aMEHUMBIE AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHYHAS W
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBOWcTBa OenkoB. buomorunueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosiormyeckue Karanuzatopsl. Crpoenue  (depmeHTa:
aKTUBHBIA LEHTp, cyOcTpaTHas cneurpuyHoctb. KodepmeHnTsl. BuTamuHbI
Otnnuust (HepMEHTOB OT HEOPraHUYECKUX KATalIM3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a MW JI€30KCUpU003a),
aucaxapuabl - (caxapos3a, JaKTo3a) MW TIoymMcaxapulibl  (Kpaxmaj, TJIMKOTEH,
1esuIoI03a). buonoruvyeckue GyHKIUN YTII€BOJOB.

Jlununael:  TpUraMUepuabl, ¢GocPoaunuabl, crepouabl. [ 'HapoduiIbHO-
ruapopoOHbie  cBoiicTBa. buonornueckue Qynkumu gunuaos. CpaBHEHHE
yIJ€BO/I0B, OEJIKOB U JIUMUI0B KaK HCTOYHUKOB SHEPTUU.

HyxnennoBele kucnotel: JHK wn PHK. Hykneornasl — MoHOMEpSI
HykJIenHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JTHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u QpyHKIIHH.

Hurtonorust — Hayka o kierke. Kinerounas teopust — npuMep B3auMOCHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO bl U3yUEHUS KIETKH.

Knerka kak uenoctHas >kuBas cucrema. OOmme NpU3HAKA — KIIETOK:
3aMKHyTas HapyxHas mMemOpana, moiekynbl JIHK kak reHermueckuii ammapar,
cucTemMa CuHTe3a Oelika.

Tunsl KJIETOK: JyKapuoTHYecKass U mpokapuotuueckas. (OcobeHHoCTH
CTpoeHusl MpokapuoThdeckon kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKONW KIETKUH. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >KUBOTHOU W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX
¢ynkiuu. [Inazmatuyeckas memOpana, e¢ cBoiicTBa U pynkuuu. Lluronnazma u ee
opranoussl. OmgHOMeMOpaHHBbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPHUH, IUIACTUJIBI.
[Ipoucxoxxaenne MUTOXOHApPUH W TwiacTuia. Buasl mmactun. HememOpanHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOUHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus .

Anpo — perynsatopHbiii 1eHTp kiaeTkd. CTpoeHHe sapa: snepHas 000J0UKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. llnennen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKUMX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU PUPOJIE».

Tabmuuer 1 cxemsl: «lleprognyeckas TabmuIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIb», «buocuaTe3 6enkay, «CTpoeHue MOJIeKYIIbl OeKka,
«Ctpoenne pepmenrtan, «HyknennoBbie kuciotol. JJHK», «CTtpoeHue MosaeKybl



AT®», «CTtpoeHue 2yKapuOTUUYECKOW KIETKH», «CTpoeHHEe KUBOTHOU KIIETKWY,
«CTpoeHHE pACTUTENIBHOU KIETKU», «CTPOCHHE MNPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sipa KIETKU», «YTIeBOAb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE JUIsl MPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHue KaTaIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pPacCTCHUH,
KUBOTHBIX M OaKTEepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEernaparax u HX
OMHMCAHUEY.

Tema 4. ) KuznenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTHYECKUNA 0OMEH) U
JUCCUMIISIIUSL  (HEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPruud B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOdHBIA U TeTepoTpodHbIi. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass u TemHOBass ¢a3sl (orocuHTesa. Peakiuun
doTocunTe3a. IPhekTUBHOCTh oTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCMHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HAaUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuuecknii oOMeH B KIeTKe. PaciiersieHne BeliecTB, BBIIEICHUE U
aKKyMYJIMpPOBAaHHE OHEPIUM B KIETKE. OTambl HHEPreTUYeCKOro OoOMeEeHa.
['mukonus. bpoxenue m ero Buabl. KucCIOpogHOE OKHUCICHHE, WIH KJIETOYHOE
JIbIXaHHE. OkucnauTenbHOe dbochopunupoBaHue. OddexTuBHOCTD
ASHEPreTUYECKOro OOMeHa.

Peaknmun wmatpuuHoro cuHrte3a. ['eHermueckas wuHbopmamums u JIHK.
Peanuzanus reHetmyeckoil umHpopManuu B KIeTKe. [ €HETHMUECKH KON M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsiuust — Guocunres
Oenka. Otambl TpaHchsauuu. KomaupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTese Oemnka.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust otkpeitust Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKU3HEHHOTO IIMKIA BHUPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmmyHonedpuuura denoreka (BUY) — Bo3Oynurens CII/la.



OO6OpaTtHast ~ TpaHCKpuIIus, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptperst: H. K. Konsnos, 1. 1. MBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tumnbel nutanusy, «Metabonuzmy, «MUTOXOHAPUSIY,
«JHepreTudyeckuit oOMen», «Xmnoporact», «Dotocunrte3yn, «Ctpoenue JJHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHa», «CUHTE3 Oenkay, « 'eHeTUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxku3HeHHbld nukia Bupyca CIIN/da,
oakrepuodaray, «Permmukamus JHK».

O6opynoBanue: Moaenu-anmummkamuu «Yasoenue JJHK u Tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. PazMmHOxkeHHEe M HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wiau KU3HEHHBIM HUKI KiIeTku. MHTepdaza m MuTos.
[Ipormecchl, mpotekaromue B uHTep(daze. Permkanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunmonaHBIA WM TAIUIOWAHBIA ~ XPOMOCOMHBIE  HAaOOpel.  XpOMATHIBI.
[{uTosIOTHUECKME OCHOBBI  PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetkn — muto3. Craauu mutoza. llpoueccsl, nmpoucxonsdiiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ru0esb KIETKH — alomnTo3.

dopMbI pa3sMHOKEHUS OPraHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHMS: [JE€JE€HUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHMU3MOB, €0 3HAYEHHUE JJIs1 CEJEKIIUU.

[TonoBoe pa3sMHOXKEHHE, €ro OTINYHUS OT OECIOJIOTO.

Meito3. Craguu Mmeito3a. Ilporecchl, MpOUCXOIAIIME HAa CTaausX Meio3sa.
[ToBenenne xpomocom B wmeno3e. KpoccuHrosep. buosmorndeckuid cMbICa H
3Ha4YCHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y >KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KIIETOK — TaMmeT (ClepMaro30uj, SIUIEKIEeTKa) — CIepMaTOreHe3 U OBOTEHES.
Oco0eHHOCTH CTpOEHUSI SAWIEKIETOK W crepMaro3ougoB. OIMioa0TBOpPEHHE.
[TapTrenorenes.

NunuBuayaneHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBbHOE  Pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. lloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAMOPUOHAILHOTO PA3BUTHS: MPSAMOE, HENpsAMoOe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOr€He3 BETKOBOTO PACTEHUSA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHHUS OPraHu3MoOBY», «J/[BolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pACTEHHI», «BeretaTuBHOEe pa3MHOXKEHUE
pacteHuit», «JleneHue kieTku Oaktepuit»y, «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kierounbld 1ukny, «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «IIpsmoe u HenpsAimoe pa3BUTHE», «[ aMETOreHe3 y MIEKONUTAIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

O6opynoBanue: MHKPOCKOTII, MHKpOIpenapaThl «CriepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SHIeKIeTKa MIIEKONUTarero», «Kapuokrnues B KIETKax
KOpeIllKa JyKa», MarHuTHas MOJeb-aliuiuKanusa «JleleHue KIeTKu», MOJENb
JTHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGoparopnasi pabora Ne 3. «HaGmromenwme muTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «/3ydeHune CTpoeHHs TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieiICTBEHHOCTh U M3MEHYMBOCTb OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pazButus reHeTUKU. Posb nuTosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU Te€HETHKH. Bkiaa poccuilckux M 3apyOeixHBIX
YU4CHBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOTC€HETUYECKUM, MOJEKYISIPHO-TeHETHUYEeCKU). (OCHOBHBIE TI'€HETHYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnnaenem.
MonorubpugHoe CKpemuBaHue. 3aKOH €AMHO-00pa3us TUOPUIOB TEPBOTO
nokosieHus. [IpaBwio JOMUHUpOBaHUSA. 3aKOH pACIICIJICHUS  IMPU3HAKOB.
I'mnioresa yucroTel ramet. 11oHOE ¥ HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpelmuMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUS
npu3HakoB.  lluToreHernueckre  OCHOBBI  JUTHOPHIHOTO  CKpEIIUBAHUA.
AHanmsupyroniee ckpemyBanre. Mcnonb30BaHNe aHATU3UPYIOIETO CKPENTMBAHUS
TUTSI OTIPECIICHHS TEHOTHIIA OCOOH.

CuerieHHOe  HacnenoBaHue mpu3zHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapylieHne cueruieHusi reHOB B pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThI.



I'enetrnka mosia. XpoMOCOMHOE OMNpEAENEHUE MOoJIa. AyTOCOMBI U MOJIOBBIE
xpoMmocombl. ['omorametrHele W rereporaMeTHbie OpraHu3mbl. HacnenoBanue
MPU3HAKOB, CIEIJICHHBIX C MOJOM.

N3menunBoCTh. BHibl HK3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUUBOCTH. BapuanimoHHBIN psiji U BapualliOHHASI KpUBAs.
Hopma peakumnun npusHaka. KonnyecTBEHHBIE M KAauYE€CTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBolcTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnencrtBennasi, wiM TEHOTUNHMYECKAas, W3MEHYMBOCTh. KomOmHaTHMBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YUHbBI MyTaluid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTHYECKUX PsIIOB B HacliencTBeHHOM n3MenunBocty H. V. BaBunoga.

BuesnepHas HaclieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka 4yenoBeka. Kapuotun uemoBexka. OCHOBHbIE METOJIbI T€HETHUKHU
YyeJIOBEKA: FeHeaIOTHUYECKUN, OJIU3HEIOBBIM, IIMTOTCHETHYCCKUHN, OMOXUMUYCCKUI,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHHOe ompeaeIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUMUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[IP-ananu3a. HacnencrtBenHnble 3a0oieBaHUs YeEIOBEKa: TEHHbIE OO0JIE3HH,
00JIE3HU C HACIEACTBEHHOW MPEApacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue u reHepatwBHble MyTauuu. CTBOJOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAaHME. 3HAUEHHE METUIIMHCKON
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TCHETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOPHIHOE  CKpEIIMBAaHHWE W €ro
LIATOT€HETUYECKAs] OCHOBA», «3aKOH pACHICIUICHUSI W €ro LUTOreHEeTHYeCcKas
OCHOBay», «3aKOH YHCTOTHI raMeT», «J{uruOpuaHOoe CKpeuuBaHue,
«uTomorudyeckue OCHOBBI JTUTUOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AQJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4eJIOBeKa», «l'eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO ¢ mnosoMm», «Kapuotunmel denoBeka W KUBOTHBIX», «Buabl
W3MEHUYHUBOCTHY, «MoaudukannoHHas H3MEHYMBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmOHHAS H3MEHIUBOCThY.

O6opynoBanue: MoAeNU-aNIUIMKAIUA «MOHOTHOPUIHOE CKpEITUBaHUEY,
«Henonnoe noMmuHUpoBaHue», «JurubpuaHoe ckpemuBanuey», «llepexpect



XpOMOCOM», MUKPOCKOIl U MHKporpenapat «/po3oduna» (Hopma, myTauuu
(OpMBI KpBIIIBEB U OKpACcKHU Tena), repOapuil «I'opox moceBHOMN.

JlabopaTopHblie H IpaKTHYECKHE PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
TUTHOPUAHOTO CKPEIUBAHMS Y AP030(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yyenune MoauUKalMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOM».

JlaGopatopHas pabota No 7. «AHanu3 mMyTauuii y Ipo30(uibl HA TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE€ W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi oprann3mMoB. OCHOBbI O0HOTEXHOJIOTH.

Cenekuus Kak Hayka W Mpouecc. 3apoKICHHUE CENEKUUH U JTOMECTHKALHS.
Yuenne H. WM. BaBuioBa 0 IeHTpax MPOUCXOXKIACHUS UM  MHOTO00Opa3us
KyJbTYPHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHHSI JOMAIIHUX XUBOTHBIX. Copr,
nopoja, HTaMM.

CoBpeMeHHbIE METOIbI ceNeKInU. MacCoBbIi U MHAUBUIYATbHbIN OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuaus. CKpeuMBaHUE YHUCTBHIX JIMHHIM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelIMBaHHE — ayTOPUIUHT.
OtnanéHHas rulOpuauzanus U e¢ ycnexu. VICKycCTBeHHBIM MyTareHes W
NOJIyYEHUE TOJUIUIONAOB. JlOCTHIKEHHSI CEJNEeKUWH PACTEHUM, KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHass HWHXKEHEPUsS. Tallbl
co3nanus pexkoMOuHanTHoM JIHK wu TpaHcrennbix opranu3moB. KieTounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKkojoruyeckue W dTUYeckue  mpoodmembl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. WU. BaBunos, . B. Muuypun, I'. I. Kapneuenko, M. O.
HBanoB.

Tabmumpel 1 cxembl: Kapta «LIeHTpsI MPOUCXOXKIACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJbTYPHBIX
pacteHuit», «OtnaneHnas ruopuausanus», «Padotel akagemuka M. @. UBanoBay,
«Ilomuammonaus»y, «OOBEeKTH OuWOTexXHONOTHN», «KiIeTouHBIE KYIbTYpH U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

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



JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHHUS CEJIIEKIWH PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIUOHHASI OHOJIOTHS.

[IpeanochIku BO3HUKHOBEHHUS HBOJIIOIMOHHON TEOpHUH. OBOJIOIMOHHAS
TEOpHsl U €€ MecTO B Ouosioruu. BrnusitHue SBOJIONIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMIONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B MaJIGOHTOJIOTMYECKOW JICTOMHMCH, TEPEXOJIHbIe (POPMBI.
buoreorpadudeckue: cxocTBo U paznuuue GpayH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W Pa3audusi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHHUTEILHO-aHATOMUYECKUE: TOMOJOTUYHBIC, aHAJIOTHYHBIC,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTel y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. Jlapuna. Ilpenmochuikui BO3HHUKHOBEHUS
napBUHU3MA. JIBWKYIIUME CHIIBI SBONIONUUA BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TMPU OIPAaHUYECHHOCTH PECYPCOB, HEONpEneNCHHAs N3MEHUYUBOCTD,
O0opb0a 3a CyliecTBOBaHWE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) n €€ OCHOBHBIE MTOJIOKEHHUS.

MuxkposaBostorus. [lomymsiius kak eIMHNUIIa BUIa U SBOJIIOIUH.

JIBkymue cuibl (pakTophbl) SBOJIOIUMK BUAOB B NMpHUpoje. MyTallMOHHBINA
nporecc M KOMOWHATHUBHAS W3MEHYMBOCTH. [lOMynsiiMOHHBIE BONHBI M Ipeud
reHoB. M3onsius u Murpanms.

EctectBeHHbIi 0OTOOp — HampaBisOmuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OPTaHU3MOB. ApOMOP( 035l M HIUO-aTATITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUU:  (QUIeTUYECKAs, JTUBEPTEeHTHA,
KOHBEpreHTHas, mapajuienbHas. HeoOpaTuMocTh IBOIOIUH.

[IpoucxoxaeHue oT HecleuHaln3upOBaHHBIX MpenakoB. [Iporpeccupyroias
crieruanu3anys. AJanTUBHAS paaualius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.
Tabnuiipl v cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3emiiey, «3apObIiIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOppOBI 32
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOrooOpasue CoOpToB pacTEHU»,
«MHoroob6pasue IIOpOA  JKUBOTHBIXY, «ITomysamum», «MyrtanuoHHas

U3MEHYUBOCTEY, «Apomopdo3b», «Mnnoamanramuuy», «OOmas aereHepanus,
«/IBmxkymme cunbel sBoiouuny, «Kapra-cxema wmapuipyra mnyremectBus Y.
Hapsuna», «bopsba 3a cymecrBoBanue», «IIpucnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3JIUYHBIMH THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CeMSsiH, KoJuleKius «[IpuMepsl 3alIUTHBIX TPUCIOCOOJIECHUMN Yy
KUBOTHBIX», MOJAeNb «OCHOBHBIC HAIPABJICHUS IBOJIIOIUNY, OOBEMHAS MOJIEIb
«CTpoeHHEe TOIOBHOTO MO3Ta MO3BOHOUYHBIX ).

buoreorpaduueckass kapra wMwupa, Kouiekiusa «DopMBl COXpPaHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX M pacTeHWi», Mojenb anmuukauus «llepexpect
XpOMOCOM», BIIaXHBIE Tmpenapatel «Pa3Butue Hacekomoro»,  «Pa3Burue
JSATYIIKWY», MUKporpenapaT «JIpo3zoduna» (Hopma, myTaruu (GOpMbI KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGopatopnast pabora Ne 1. «CpaBHeHHE BHUIOB MO MOPGOIOTHUECKOMY
KPUTEPHUION.

JlaGopatopHas pabora Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KM3HU Ha 3eMm.Jie.

JloHay4dHblE TPEACTABICHUS O 3apPOXKICHUM >KU3HU. HaydHble TUIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emuie: a0uMOTeHe3 H TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOUOTEHHBI CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPTaHMYECKUX.
DKCIEepUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKON 3BoJIfolMU. HavanbHblie 3Tarbl
ouonornyeckoit »Bomronuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM U HX 3SBOJIOIUSL.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickas Hpbl. [lanmeo3olickas 3pa U €€ TMepuoAbl: KEeMOPHIICKHIA,
OPJAOBUKCKHM, CHITYPUUCKHN, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3zo30lickas 3pa U €€ Mepuobl: TPUACOBBIN, FOPCKUNA, METTOBOM.

Kaitno3olickass 3pa W €€ TepuoAbl: TNaJCOTCHOBBIM, HEOTCHOBBI,
AHTPOIOT€HOBBIM.



XapaKkTepUCTUKA KIMMAaTa M TeO0JOTUYECKUX MpoueccoB. OCHOBHBIE ATaIlb
ABOJIONMKM PACTUTEIBHOTO M JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUU U
KUBOTHBIX. [losIBIIEHME, paCBET M BBIMUPAHUE IPYIIT )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECKOro MuHpa KaK OTpaKEeHHE HIBOMOUUNA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPTaHU3MOB.

OBOJIIOIMS YeI0OBEKa. AHTPONOJIOTUS KaK Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIEHUN YeJIoBeKa. Meronsl u3ydyeHus aHTponoreHe3a. CxonacrtBa H
pa3yinuus 4eJ0oBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.

JBwxkymme  cuibl  (pakTopel) — aHTPOIOTEHE3A. Hacnencrennas
U3MEHYMBOCTh U  €CTECTBEHHBIH o0TOOp. OOIeCTBeHHBIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYIMI TPY/1a, MBIIICHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBU DBOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, Uenosek
ymenbi, Yenosek npsamoxoxsamui, YenoBek HeaHIEPTAILCKUM, YenoBek
pasyMHbIid. Haxojaku HCKONaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHHS, 00JIACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBaTOpUajbHAas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UYepTsl  MPUCIIOCOOIEHHOCTH  MpeACcTaBUTENeH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! u cxembl: «Bo3HukHoBeHne COIHEYHOM CHUCTEMBI», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KieTtka», <« KuUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHasi CUCTEMAa OPraHUYECKOTO MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOPAa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOAOK  TMPEIKOB
COBPEMEHHOI'0 4YelOBeKay», «JlpeBHeumue moam», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeueckne paco».

O6opynoBaHue: mymsku - «[Ipoucxoxaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KaMEHHBIX OpYIWH TEePBOOBITHOTO dYelIOBeKa (KaMHU-YOIITIEPHI,
pyOmma, ckpebna), TeOXpoHOJIOTHYecKass Tabmuia, Koiekuus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTECHUI.

JlaGopaTropHble M IpakTHYecKue padoThI:

[Ipaktuueckast padora Ne 1. «M3ydyeHne MCKOMAEMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKIUAX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WK KpaeBeIUECKUl My3ei).

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3ziesbl SKOJOruu. MeToabl SKOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHHUE COBPEMEHHOT'0 YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHA.

Okonorunyeckue (akrtopel. Knaccudukanus 3K0IOrHYecKuX (HaKTOPOB:
abuotuyeckue, OMOTHMYECKHME U AHTPONOreHHble. JleHcTBHE HSKOJOTHYECKHX
(akTOpOB Ha OpPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPA, BIAKHOCTh. DOTONEPHOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEUCTBUIO  aOMOTHYECKHX  (PaKTOpPOB.
buonoruyeckue puTMBbl.

buornueckue (bakTopBhLI. Buner  6uotnyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepaius,
MYTyalau3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHue OWMOTHMYECKUX B3aUMOJECUCTBUIA MJisi CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH Tonyssiquu. (OCHOBHBIE MOKa3aTENH
NOMYJIALIMU: YHCIEHHOCTh, IUIOTHOCTh, POYKIa€MOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. [[nHaMuka 4uCcI€HHOCTH MOMYJISLUUN U €€ PEryJIsLys.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, O. ['ekkes.

Tabmuuer 1 cxembl: kapta «I[Ipupoansie 30ubI 3emum», «Cpeabl 0OUTaHUS
opranu3moBy», «®Doronepuoauzm», «llonmymsiuun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTHU NOMYJISIUU UHGY30pUH-TY(enbkuy, «llumessie nemnmy.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pabora Ne 3. «Mopdonornyeckue 0COOEHHOCTH pPacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

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

[Tpaktuueckas pabora Ne 2. «[loacu€T MIOTHOCTH MOMYJSIIUNA PAa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0mectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBa,
MpOCTpaHCTBEHHAs, Tpodudueckas (mumeBas). Buasl-momuHanTel. CBS3M B
ouoreHose.

Okosiornyeckue cucrteMmbl (3kocuctembl). Ilonstue o0 »sKocucTeMe U
ouoreoneHoze. OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (nuiieBble) YpPOBHU DSKOCUCTEMBI. [lumieBble LENM U CETH.
OcCHOBHBIE TIOKAa3aTeNu BSKOCHUCTEMBbI: OuoOMacca, MNPOAYKLUHA. ODKOJIOTHYECKUE
NUpamMuabl: MPOAYKUHMH, YHCICHHOCTH, OuoMacchl. (CBOWHCTBa 3SKOCUCTEM:
YCTOMYMBOCTh, cCaMoperyJsinus, pazsutue. Cykieccus.

[IpuponHble SKOCHCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOIO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHbIE  HKOCUCTEMBIL.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroitumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o Ouocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero ¢yHknuu. OcobeHHOCTH Ouochepbl Kak
r00aIbHOM 3KocHCTeMBbl. J[MHamMHuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKJIBI 3JIEMEHTOB (yriepoa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuecTBO B 6nochepe 3emiin. AHTpONIOTEHHBIE U3MEHEHUs B Ouocdepe.
['mo6abHbIE KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBa. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToMuMBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBIEHUSI TMPUPOAHBIMU PECYpCaMU H HX HCHOJb30BaHuE. JlocTmxeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaues, B. 1. Bepnaackuii.

Tabmumpl u cxemsl: «llumeBsle menu», «buomneHO3: cocTaB M CTPYKTypay,
«IIpuponubie coobmectBay, «llemum nuTaHUs», «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOMHOro  Jjeca», «buomeno3d Bomoema», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIC  BO3JCUCTBHUS Ha MNPUPOAY», «BaxHelmme HCTOYHUKHU
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BOA», «llouBa — BakHeillIas cOCTaBISIOMIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
PaAMOAaKTHBHOTO 3arps3HeHus: Omocheprr», «OO0mas crpykTypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouochepsn,
«Kpyrosopot yriepona B 6mocdepe», «KpyroBopot azora B mpupoe».

O6opynoBanue: Mojenb-anIumMKanus «Tunudasie OUOIEHO3BI», TepOapuit
«PactutenpHble cO00IIECTBaY, KOJIeKIUN «buorienosy», «Bpeaurenn BaxkHeHIIUX
CEIbCKOXO3MCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJICKIIMM PpACTCHUH U
KUBOTHBIX, MPUHAMJIEKAIIME K Pa3HBIM KOJIOTMYECKUM TpYyIIaM OJIHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®eneparuu, H300pakeHUs OXPAHSIEMBIX BHUIOB
pacCTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHUA IIPOTPAMMEBI TIO
bNOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBIIET'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHMUS K pe3yibTaTam
OCBOCHHUSI OOydYalolIUMHCST TporpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKType JIWMYHOCTHBIX PE3yJbTaTOB OCBOEHUS Mpeamera «buomorus»
BBIICJICHBI CIEAYIOIIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUNCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJlWyuWe MOTHUBAIMM K OOy4YeHuro  Ouojoruw,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAJAUIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HaJIMYHE DKOJOTHYECKOTO0 IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TITAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «buoiorus» JOCTUraloTCa B
€IUHCTBE YYEOHOWM ¥ BOCHHUTATEIBHON JEATETLHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, NMPHUHATHIMHA B OOINECTBE MpaBWIAMH M HOPMaMu
MOBEJICHUS W CIOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW TO3UIMU JIMYHOCTH, MAaTPUOTU3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO |
TpaJIuIUsIM MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHOoro mpeamera «buosorusy
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH IO3WUIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlIM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUM, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOIo OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOIIECCE Pealn3aluid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHUS:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00YUYaIOIEeToCs KaK aKTUBHOT'O U

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, YBa)KEHHE
3aKOHA Y MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENIBHOCTH IMPU  CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €¢;

YMEHUE YYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, T[I03HABATEJIBHBIX U HCCJIEAOBATEIILCKUX 3aJlad, YBaXKUTEIBHOTO
OTHOIIIEHUS]I K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKAHUS;

FOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTECPCKOM JIEATEIHbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hopMUPOBAHHOCTH pOCCUHCKOU IPa)XI1aHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU THEPE
Ponunon, ropmoctn 3a cBOM Kpal, CBOK PomauHy, CBOM $S3bIK U KYJIBTYDY,
IPOIIJIOE M HACTOSIIEE MHOMOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOABL,
NOCTH>KEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYCHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaeitHas yOeKIECHHOCTh, TOTOBHOCTh K CIyXeHHIO H 3ammuTe OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HAaHUE NYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U IEHHOCTH;

OCO3HAHHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauiusIMHi HapoaoB Poccuu;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOYas 3CTETHKY ObITa, Hay4HOTO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUMN;



MMOHMMAaHHUE 3MOIIMOHAIBHOTO BO3JICUCTBUS KUBOW MPUPOJILI U €¢ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KQU€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHA, GOPMHUPOBAHHUS KYJIbTYPbI 30POBbSl H
IMOIMOHATBLHOT0 0JIATOTOTyYHs:

NOHUMAHUE W peanu3alus 3J0pOBOTO W 0Oe3omacHOro olpasza KU3HU
(3mopoBo€  mUTaHUE, COOJIIOJICHME TUTMEHMYECKMX MpPaBWI U HOPM,
cOaTaHCUPOBAHHBIM pEXUM 3aHATUM M OTIbIXa, peryysipHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHHUE IIEHHOCTH TPABUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JI0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEPCTBa, TPYI0IHO0HUE;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJHSATH TaKYIO JI€ATEITbHOCTD;

UHTEpEC K pa3iu4yHbIM cepaM MpoPEeCCHOHATBLHON AESITENIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3KOJIOrM4eCKOro BOCIIATAHMSI:

AKOJIOTHYECKH IIeJieco00pa3HOe OTHOIICHHWE K MPUPOJE KaK HCTOYHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHA OKOJOTHYECKON KyJIbTYphl: TMPUOOpPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYMKOB U OIIGHKM WX BO3MOXHBIX TOCJHEACTBUN A
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TJI00aJBbHOTO XapaKTepa JKOJIOTHYECKUX MpoOJIeM W MyTed ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HW3YyYEHUH OHUOIOTHH
3HaHWSI W YMEHUS TPU pEHIeHUH TMpoO0JeM, CBA3aHHBIX C PpPalMOHATBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HAIMPaBJICHHBIX HA COXpPaHEHHE pPABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
aKocHCTEeM, Orocdepsl);



AKTMBHOE HENPUATHUE JEUCTBUM, MPUHOCIUIUX BpEd  OKpYXkKarolen
MPUPOAHON Cpene, YMEHHE IMPOTHO3UPOBATh HEOJIATOMPUATHBIC SKOJOTUYECKUC
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUIN U MIPEIOTBPAIIATh HX;

HaJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHHS, SKOJIOTHIECKON KYIbTYPHI,
OTIbITa NEATETLHOCTH AKOJIOTHICCKOMH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUYECKOHN NEATEIBHOCTH SKOJOTHUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKHM M OOIICCTBCHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHTATEILCKOH KYJNBTYPHI KaK CpEICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIbBMH M TIO3HAHUS MUPA;

NOHUMaHue crenupuku OWOJOTMM KaK HayKH, OCO3HaHHS €¢ pOJd B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOT'O HAYYHOTO MBINUICHHUS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlIicHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHMHM MPHUPOIAHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPoOJIeM
COXpaHEHUS PUPOJIHOIO PABHOBECHUS,

yOeXICHHOCTh B 3HAYMMOCTU OMOJOTHUHU JJII COBPEMEHHOW IMBUIIU3AIINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHUM,  CIOCOOHBIX  pElIaTh PEeCcypcHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBHIXOJIA U3 TJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexojlla K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHATBHOMY
UCIIOJI30BAHUIO TPUPOJTHBIX pPECcypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OHOJOTUYECKUX 3HAHUM B IEJSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyeMO
MIPU U3y4YEeHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBb30BaTh TIOJIy4aeMble 3HAaHUA JUIsl aHajdu3a |
OOBSICHEHUS SBIICHUW OKPYKAIOMIETO MUPA W MPOUCXOASAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIFOYCHHS HA OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JJAHHBIX C TENTbI0 TIOYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIOJIB30BaTh OMOJOTUYECKUE 3HAHMS IS
pemIeHus Mpo0JIeM B peaTbHBIX JKU3HEHHBIX CUTYAITUSX;

OCO3HAHWE IIEHHOCTH HAYYHOW JEATETHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO W UCCIIE0BATENBCKYIO ACSITEIIbHOCTh WHANBUYaIbHO U B TPYIINIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYE€HHIO HOBBIX 3HAHMA MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHS y4eOHOTO TpenMera «buosorusy
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHPOBO33PCHHS O0YYaIOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAYKAOIINC
IIEJIOCTHOCTh HAYyYHOW KapTHHBI MHpa W CHEMUu(UKYy METOJOB ITO3HAHMS,
UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBICHUE, MPOIECC,
CUCTEMa, Hay4YHBIH (hakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeJIOBaHNEe,  HAONIONEHWE, HW3MEpEHWe, OJKCIEPUMEHT U  JPYrux),
YHUBEPCAJIbHBIC Y4cOHBIC JIEWCTBUSA (ITO3HABATENbHBIE, KOMMYHHKATUBHEIC,
PETYISITUBHBIE), oOecreynBaroue dbopmupoBaHue GyHKIMOHAIBHON
IPaMOTHOCTH ¥  COIHMAJbHOW KOMIIETCHIIMM OOYYaroIIUXCs, CIHOCOOHOCTH
o0yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIE MEXTUCITUTUIMHAPHBIC,
MHUPOBO33PCHUYCCKHUE 3HAHMS W  YHUBEpCaJbHbIC y4YcOHBIC JCHCTBUS B
MO3HABATEIBHOM U COLMATIBLHON MPAKTHUKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHHS MPOrPaMMbl CpPEAHEro OOIIero
0o0pa30BaHus JOJIKHBI OTPAKATh:

OBnagenne YHHBEpPCAJIbHBIMHU yueOHbIMH M03HABATEIbHBIMH
AEeMCTBUAMM:

1) 6a30Bble JOrHYecKHne JeiCcTBHUs:

CaMOCTOATENbHO  (OPMYJNIMPOBATH W AKTyaIM3UPOBATH  MPoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOGHWM 3HAHUA TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHUsI, KilaccupuKaIuu, 0000IIeHHSs ), paCKPbIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh UX XapaKTepHbIC MPU3HAKW, YCTAHABIWBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTpeNeNsITh LETH JeATeTLHOCTH, 3a/iaBas IMapaMeTpbl M KPUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThI IEATEILHOCTH C MTOCTABICHHBIMU EISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS I 00bsICHEHUS (DaKTOB U SIBIICHUM
YKWBOW IIPUPOJIBIL,

CTPOUTH JIOTMYECKHE paCCyXIeHUs (MHAYKTHBHBIC, JCAYKTUBHBIC, TIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PaccMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh  CXEMHO-MOJENBbHBIE  CPEICTBa IS MPeICTaBICHUS
CYIIECTBCHHBIX CBSA3€H M OTHOIICHUH B M3y4aeMbIX OMOJIIOTMUECKHX OOBEKTax, a



TakKe  MPOTHBOPEUYMH  Pa3HOTO  pOAQ,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IJIaH PELICHUs] MPOOJIEMbl C YYETOM aHajiu3a HUMEIOLIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TEIbHOCTH;

KOOPJIWHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMH y4EOHO-UCCIIEA0BATEIIbCKOW U MMPOCKTHOM JICSITCIIBHOCTH,
HaBbIKAMH  Pa3peliCHHss  MpOOJieM, CIIOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3aJ1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJIYYCHHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIPETAlMM, NPEOOpa3OBaHUI0O M NPUMCHCHUIO B YYEeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUCOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBINUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh W (HOpPMYIHpPOBaTh COOCTBEHHBIE 3amaud B 00pa30BATEIHLHOM
TESTeLHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATH TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3aiady,
BBIJIBUTATh THIIOTE3Y €¢ PpEIICHHs, HaXOJWTh apryMEHTHI IS JO0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd  pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETECHHBIHN OIIBIT;

OCYIICCTBIISITh IIEJICHATIPABICHHBIA TIOUCK IEpPEeHOCa CPEACTB M CIOCOO0B
JEHCTBUS B TPO(ECCHOHATIBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TPAKTUYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MIPEAMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC WJCH, MpEiaratb OPUTHHAILHBIC TMOJIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONHE aTbTEPHATUBHBIC PEIIICHMUS.

3) padoTa ¢ undopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAIH (TEKCTe yueOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTHYECKUX CIIOBApAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHeTe), aHaTu3upoBaTh



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTaBICHUS, KPUTUYECKU OIICHUBATh
€¢ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTb;

dbopMynHUpOBaTh 3alPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouosornueckoit mHMOpMalur, HEOOXOIUMOM Il BBIMOTHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMNbBIT HCMOJb30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCITIOJIB30BAHUS PA3TUUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMaJbHYIO  (OpMy  TpeACTaBICHUS
Oouosiornueckoit nHGopmMaruu (CxeMbl, Tpa@uKu, AUarpaMMbl, TaOIUIIbI, PUCYHKU
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3BIK B KauyecTBE CpeJACTBa Ipu paboTe ¢
Oouosiornueckoi umHoOpManmeil: TMPUMEHSATh XUMUYECKHE, (PU3UYECKUE U
MaTeMaTHYeCKUe 3HAKH W CHUMBOJIBI, (opMyrsbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TNPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPECTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pAacloO3HABaHUA UM 3alIUTBl  WH(oOpMamw,
MH(GOPMAIIMOHHON 06€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENILHO BBINIOJHEHUS TIpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3HIIUN JPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS M B3aMMOJICUCTBUS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO MU JIOTMYHO H3JIaratb CBOIO TOYKY 3pPEHHSI C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHASI eITeJIbHOCTD:

MOHUMATh W HCIIOIB30BATh MPEUMYIECTBA KOMAHIHOW W WHAWBHUIYaIbHOM
paboThI IPH pENICHUN OUOIOTHUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOICHCTBUS NP PEIICHUN y4eOHOU 3a/1a4u;

BBIOHMpATh TEMATUKy W METOJbl COBMECTHBIX JEHUCTBHUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJjeHa KOJIJIEKTHBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATENBHOCTH, OpraHW30BBIBATH U
KOOPJAWHHUPOBATh JCHUCTBUSA MO €€ JOCTHKEHHUIO: COCTaBJISTH IUIAaH JIEWCTBHIA,
pacupenensaTh poiM € YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pEe3YJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJAJa M KaXKIOr0 y4YaCTHHKA KOMaHIbl B
o0t pe3yapTaT o pa3padOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHUBAaTh HIEU C TMO3ULUUNA HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYalLUSX, IPOSBIIATH TBOPUECTBO U BOOOPAXKEHUE, OBITH MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PEryJsiTHBHBIMHY 1eliCTBUAMMU:

1) camoopranmu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UJIS BBIABICHUA NpoOJIeM U HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYyAITUSX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW IIeJIeBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K XHUBOW NPHUPOJE,
CBOEMY 3/I0POBBIO U 3[JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh MO3HABATENBHYIO AEATEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO  COCTABJISITH IUIAH  pEIIeHHs MpoOJeMbl C  y4eTOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JABAaTh OLIEHKY HOBBIM CUTYAI[UsIM;

pacHIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMHUPOKON SPYIUIIMU B
pa3HbIX 00JIaCTAX 3HAHWM, IMOCTOSHHO TMIOBBINIATh CBOW 00pa3oBAaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATENBHON  pediaekcud Kak  OCO3HAHUS
COBEPIIAEMBIX JACHCTBUA M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHHM, HCMOIB30BaTh MPUEMbI peQIIEKCHH Al OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO IIPUHMMATh pPEHIEHHA II0 HX
CHWKEHUIO;



IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH aHaJu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CeOs M APYTrUX:

MPUHUMATh ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX I[PH aHaIU3€ peE3yIbTaTOB
NEATEIbHOCTH;

IPU3HABATH CBOC MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UILMH JIPYroro 4eaoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTarhl ocBoeHusi mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
HAy4HbBIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIPETAIIMN U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B PealbHBIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Ouwosorueil. B mporpamme mnpenmeTHbIC
pe3yIbTaThl MPEACTaBICHBI 1O TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce IOJMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33pPEHHs, O BKIAJAE POCCHUUCKUX U
3apyOCKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHHS KU3HEHHBIX 3a/1ad4;

YMEHHE PACKpbIBaTh COJEpKaHHE OHOJIOTMYECKUX TEPMHUHOB WU TMOHSITHI:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB M IMpeBpallleHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsI OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeAEHUE (PENPOYKIIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OHOJOTMYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajJbHasl JI0rMa MOJIEKYJAapHOW Owuoisioruun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuil H. WM. BaBuiosa), onpenensite rpaHuIlbl
UX PUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJaMHU HAYYHOI'O MO3HAHUS B OMOJIOTHU: HAOIIOIEHUE U
OMHMCAHUE JKUBBIX CUCTEM, MPOLECCOB U SBJICHUH, OpraHu3alus U TMPOBEJCHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIIBWXKEHHE  THUIOTE3BI, BBISIBIICHHE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX



PE3YJIBTATOB, WCIOJIb30BAaHHBIX HAyYHBIX IMOHSATHH, TEOPHWH W 3aKOHOB, YMCHHE
JIeNaTh BHIBOABI HA OCHOBAHHUH MOJTYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBIACIATH CYIICCTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OMHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpALIECHUs] SHEPTHHU B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO0 W 3HEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, Pa3MHOXKCHHUS, WHIWBHIYAJIBHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSATH IMOJTYYEHHBbIC 3HAHMS JUISI OOBSICHEHHS] OMOJOTHYECKUX
NPOIIECCOB U SIBJICHHWH, NI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEeJIbl0 oOecneyeHus: Oe30MacHOCTH CBOETO 3J0pOBbS M 370pPOBbS
OKPYKAIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM TPaMOTHOTO TTOBEJICHUS B OKPY KaroIIeh
NPUPOJHON Cpele, MOHMMaHUuE HEOOXOJMMOCTH WCIOJB30BaHUS JIOCTHIKEHUN
COBPEMEHHOM ouosoruu U OMOTEXHOJIOTUH  JUIA  PAIMOHAJIBLHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh DJJIEMEHTApHBIE TI'E€HETHYCCKHME 3a/Jlayd  Ha MOHO- W
JUTUOPHUIHOE CKpEIIMBaHWE, CIICTUVICHHOE HACIICIOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJICKa3aHWs HacCJIeIOBaHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINOJHIATH JTA0OOpATOPHBIE M MpakTUYeckue padoThl, COOII0IATH
mpaBuia mpu pabore ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIOUIYIO TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

yMEHHE CO037]aBaTb COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO
WCITIOJIb30BaTh MOHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUA y4ueOHOro mpeameta «buonorus» 6 11
Klacce NOMHKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCHUUCKHX U
3apyOeKHBIX YYCHBIX-OMOJIOTOB B pa3BuTHE Oumomornu, (yHKIIMOHAIHHOU
IPaMOTHOCTH YE€JIOBEKa IS pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPHIBATH COJIEPKAHHE OMOJOTHMUECKUX TEPMUHOB W TOHSTHM:
BU/I, TOMYJSILUSI, TEHOPOH, SBOIIOLHNS, ABMKYIIUE CUIIBI ((DaKTOPBHI) IBOJIOIMUH,
MPUCIIOCOOJIECHHOCTh OPraHU3MOB, BU1000pa30BaHKE, HIKOJIOTUYECKUE PAaKTOPHI,



DKOCUCTEMA, TPOAYUCHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIeMH MUTaHU,
AKOJIOTUYECKasl MUpaMuaa, OuoreoneHos, ouocdepa;

yMEHHE W3JIaraTh OWOJIOTHYECKHE TEOpuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpPHUS OBONIOIMHK), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrea K. M. Bapa, yepenoBaHusi TJIaBHBIX HANpaBlICHUN WU
nyteit spomoruu A. H. CeepuioBa, yuenust o 6uochepe B. U. Bepnaackoro),
OTIPECIISITh TPAHUIIBI KX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMU HAYYHOTO ITO3HAHKS B OWMOJIOTHH: HAOTIOJCHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allds W IPOBEIICHUC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJIBW)KCHHE  THITOTE3HI, BEISIBJICHUE
3aBUCUMOCTH MEXYy HCCICIyEeMbIMH BEIMYMHAMH, OOBSICHCHHE TOJYyYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX IMOHSATHH, TEOPHH M 3aKOHOB, YMCHHE
JIeaTh BBIBOABI HA OCHOBAHHUH MOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPU3HAKKA CTPOCHUS OHOJIOTHYCCKUX
O00OBEKTOB: BHJIOB, TMOIYJSAIHMA, MPOJYIEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOTeOIIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIICJCTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUS, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAKTOPOB HA OPTraHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPTUM B HKOCHUCTEMAaX, AHTPOIOTEHHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYyYEHHBbIE 3HAHUS ISl OOBSICHEHHUS] OMOJOTUYECKUX
IPOIIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJbl0 oOecreyeHus 0e30MacHOCTH CBOETO 370pOBbS M 3J0POBBS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
NPUPOJHON Cpele, MOHMMAaHUE HEOOXOIMMOCTH MCIOJIb30BaHUS JOCTHIXKEHUN
COBPEMEHHOW OMOJIOTUH IS pallMOHAIBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUE 3aa4dHl, COCTABISATH CXEMBbI
MEPEHOCa BEIIECTB U PHEPTUU B SKOCUCTEMAX (MU MUTAHUS );

YMEHHE BBINIOJHITh JTA0OOPATOPHBIE M MpakTUYecKue paboThl, COOII0IATH
mpaBmiIa mpu paboTe ¢ ydeOHBIM U Ta00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIEHWBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE UM YCTHBIE COOOIICHUS,
000011ass OMONOrMYecKy0 HHGOPMAILMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUWHBIN anmnapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
bubmmoreka [IOK
! brosorus kax fayka 2 05 https://m.edsoo.ru/7f41c292
bu6morexa [IOK
2 JKuBble cucTeMBbl U X OpraHU3aIHs 1 0.5 httos://m.edsoo.ru/7f41c292
. bubnmuorexa [JOK
3 XUMHUYECKUH COCTaB U CTPOEHUE KIETKU 8 1 httos://m. eds00.ru/7f41c292
bu6mmoreka [JOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PasMHOkeHNE 1 MHOUBUTyaJIbHOE Pa3BUTHE bubnmuorexa [JOK
5 5 0.5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTS M H3MEHYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo0.ru/7f41c292
bubnuoreka [JOK
8 P 1
C3CPBEHOC BPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 2 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

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 BOIOIHONHAA GHONOTT | 05 1 https://m.edso0.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Oprau3Mel i OKpyaioutas cpesa ° 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa v SKOJIOTHIECKHAE CUCTEMBI 9 1 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [JOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2.5 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 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie JlonosHUTEIbHASA
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE uHpopmanusi
padoThI padoThl
pecypcebl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeTto a6l HO3HAHUS JKUBOU
npupoel. [IpakTnueckas
pabota Ne 1 «Mcnonp3oBanue bubnuorexa [JOK
2 1 0.5
Pa3IMYHBIX METOIOB IIPU https://m.eds00.ru/863e6122
W3YYEHUU OMOJIOTUYECKUX
00BEKTOBY
buonoruueckue cuctemsl,
3 MIPOLIECCHI U UX U3YUEHUE 1 0.5 bubamorexa [JOK
bott . e ' https://m.eds00.ru/863e6564
BxonHo# KOHTpIIb
XUMHYECKUN COCTaB KIICTKH. bubmuoreka [JOK
4 1
Bopa u MmuHepanbHbie cou https://m.edsoo.ru/863e674e
5 benku. CocraB u cTpoeHue 1 bubnuoreka [JOK
0enKoB https://m.edso0.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue bubnuorexa [IOK
6 1 0.5 0
KaTAJINTUYECKOU aKTUBHOCTH https://m.edso00.ru/863e6b72 MUKpOITabopatopHi
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WK KaTajaas3bl)»



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

bubnuoreka [IOK

7 Vraesogsl. JI
HICBOABL. SHTHAN https://m.eds00.ru/863e6870
bu6mmoreka [{OK
8 Hyxnennossie kucinotel. ATO
YITICHHOBBIC KUCIOTR! https://m.edso0.ru/863e6d5c¢
9 Hcropus u MeTO1bI U3y4eHUs bubnuorexa [JOK
kieTku. Knerounas teopust https://m.eds00.ru/863e6e88
10 OOMeH BEIIeCTB UIn bu6mmoreka [IOK
MeTa00JIn3M https://m.eds00.ru/863e766¢
11 KieTka xak menocrHas >KuBast
cucTema
CrpoeHue syKapruoTHYECKOM
kieTku. JlabopaTopHas
MHUKPOCKOTT
pabota Ne 2 «M3yuenue .
. bubnuoreka [JOK DIICKTPOHHBIN,
CTPOCHHMSI KJIIETOK PAaCTCHU,
12 KHBOTHLLX. OG0B I 0.5 https://m.eds00.ru/863e6ff0 MHUKPOCKOTIBI
o p https://m.eds00.ru/863e716C | cBeTOBEIE, TOTOBBIE
OaKkTepuil 01 MEKPOCKOTIOM
MHUKpOIIpenaparhbl
Ha TOTOBBIX MHKpOIIpernapaTax
M UX OIUCAHHE»
bu6mmoreka [JOK
13 ()] e3. Xe e
OTOCHHTES MOCHITES https://m.edso0.ru/863e7c98
bubmuoreka [JOK
14 9 i 00
HEPTCTHHCCIIH OOMEH https://m.edso0.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenune KiaeTku. MuTo3. MHKPOCKOII
JlaGopaTtopnas padora Ne 3 DJICKTPOHHbIMN,
15 «Ha6i}0 :HI/IG II\)/II/IT03a B 0.5 bubmotera [JOK MUK (I))CKOHBI
A ' https://m.edsoo.ru/863e7dc4 p .
KJIETKaX KOHYMKa KOpeIlIKa CBETOBELIE, TOTOBBIN
JyKa Ha TOTOBBIX MUKpOTpenapar

MUKpOIIpernaparax»



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunTes Oenka. Peakimst bubmuoreka [JOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e

17 Tpancasus — OuocuHres bubnuorexa [JOK
Oenka https://m.edso00.ru/863e796e

18 Hexnerounsie (GopMbI )KU3HA bubnuorexa [JOK
— BUPYCHI https://m.eds00.ru/863e7540

bu6mmoreka [IOK
KonTtponsHas paborta
19 «® https://m.eds00.ru/863e81b6
OPMbI https://m.edsoo.ru/863e831e
Pa3MHOXCHHS
OpPTaHU3MOB> .
. bubnuorexa [JOK
2 M
0 eHos https://m.edso00.ru/863e7f4a
OO6pa3zoBaHuE U pa3BUTHE
MOJIOBBIX KJIETOK.
Omo10TBOpEHHE. MHKPOCKOTIBI,

21 JlaGopaTtopHas padota Ne 4 0.5 bubamorexa [JOK TrOTOBBIC

PATOPHA p ) ' https://m.eds00.ru/863e81b6
«M3ydenne ctpoeHus MHUKpOIIpenaparhbl
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»

29 NunuBunyansHOE pa3BUTHE bubnuorexa [IOK
OPraHu3MoOB https://m.edso00.ru/863e8436
I'enernka — Hayka o

bubmuoreka [JOK
23 HACJIEICTBEHHOCTH U
https://m.eds00.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH

24 HacJe10BaHUs PU3HAKOB. bu6mmoreka [JOK
Monorubpuanoe https://m.edso0.ru/863e8878
CKpeIllUBaHHE

95 JluruOpuHoe CKperBaHue. bubmuoreka [JOK

3aKOH HE3aBHCUMOTO

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/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

HacCJICOOBaHUs IIPU3HAKOB

26

CueruieHHOE Hacae10BaHue
npu3HakoB. JlabopaTopHas
pabota Ne 5 «3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO U
JTUTHOPHUTHOTO CKPEIITUBAHUS
y Ap030(HIIbI HAa TOTOBBIX
MUKpOIIperapaTaxp»

0.5

bu6mmoreka [{OK
https://m.edso0.ru/863e8c60

MHKPOCKOII
JIEKTPOHHBIN,
T'OTOBBIC
MHKpOIIpenapaThl

27

T'enetuka moma.
HacnenoBanue npu3HakoB,
CIIEIUIEHHBIX C II0JIOM

bu6mmorexa [{OK
https://m.edso00.ru/863e8c60

28

N3MeHYnBOCTb.
Henacnencrsennas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue
MOAU(PHUKAITTOHHOM
W3MEHUYUBOCTH, IOCTPOCHUE
BAapHUAIIMOHHOTO PAJia U
BapHallMOHHON KPHUBOII»

0.5

bu6moreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
M3MeH4YHUBOCTb. JlabopaTopHas
pabota Ne 7. «Ananu3
MyTalui y 1po30dussl Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

MHUKPOCKOTI
AJIEKTPOHHBIMN,
rOTOBBIC
MHUKpOIpenaparsl

30

I'enetuka yemoBeka

bu6mmoreka [JOK
https://m.edso00.ru/863e8d78

31

KonTtponsHas pabota
««HacnencrBeHHOCTD



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

Y U3MEHYMBOCTb OPraHU3MOBY
32 Cenekuus Kak HayKa u 1 bubnuotexa [JOK
npouece https://m.eds00.ru/863e9214
Mertoibl M JOCTHKEHUS
. bubnuoteka [JOK
33 CEJICKIINH PAaCTCHUN U 1
https://m.edso00.ru/863e9214
YKUBOTHBIX
34 buortexHonorus kak orpacis 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB 34

10 TTPOI'PAMME



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie JlonoHUTEIbHASA
Tema ypoka Konrpouabnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE uHpopmanusi
padoThI padoTsbI
pecypcsl

1 DBOJIONHS M METOBI €¢ 1 bu6mmoreka [{OK
WU3yYCHUS https://m.edsoo.ru/863ea20e

) Wcropus pa3sutus 1 bubnuorexa [JOK
MPEACTABICHUI 00 3BOJIIOIINHI https://m.edso0.ru/863e9570

bu6mmorexa [JOK

3 Mitipoososmions L https://m.edsoo.ru/863e9cle
[Momynsmus kak >eMeHTapHas
€MHULIAa BUJA U IBOJIIOLIHH.

4 JlaGopaTtopnast pabota Ne 1 1 05 bubnuorexa [JOK
«CpaBHeHUE BUJIOB T10 https://m.edso0.ru/863e99c6
MOP(OJIOrHIecKOMy
KPUTEPUIO»

BIDKYIITUE CUITBI
5 gneMZiapHHe (hakTOopHI) 1 bubmorexa HOK
https://m.edso0.ru/863e9da4
IBOJTIOIH

5 EctectBennslit 0TOOp U €ro 1 bubnuoreka [JOK
(dopMbl https://m.eds00.ru/863e9ed0
Pe3ynbpratel 3BOMIOIMN:

MIPUCIIOCOOIEHHOCTD

7 OpPraHu3MOB U 1 05 bubmmoreka [JOK
BHJI000pa30BaHMUE. https://m.edsoo.ru/863e9fde
JlaGopatopHas paboTa Ne 2
«Onucanue



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

MIPUCTIOCOOICHHOCTH
OopraHusma u ec
OTHOCHTEJILHOTO XapaKTepa

Hanpasnenus n nyrtu

bu6mmoreka [{OK

8 MAaKpO3BOIIOLUHA https://m.edso0.ru/863e9cle
9 HeobOpaTumocTh 3BOITIONNN 0.5
10 Wctopus xu3Hu Ha 3emiie u
METO/Ibl €€ U3YUEHUs
11 I'unoTe3sl MporuCcXoXACHUS bu6mmorexa [JOK
KU3HU Ha 3emiie https://m.edso00.ru/863ea5a6
PasBuTue xu3nu Ha 3eMiie o bu6mmorexa [JOK
12
3paM U Nepuoiam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJIOLHUH
PacCTUTENBHOTO U YKUBOTHOTO
13 mupa. [Tpaktuueckas pabora 05 bubnuorexa [JOK
No 1 «M3yyenue nckomaembIx https://m.edso0.ru/863ea8hc
OCTaTKOB pacTeHUH U
KUBOTHBIX B KOJUICKIIUSIX)
14 CoBpemeHHas cucTema bubnuoreka [JOK
OpPraHMYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOLMS YEJIOBEKA bubmuoreka [JOK
(anTpOIIOTCHE3) https://m.edso0.ru/863eac2c
16 JBuxymue cuibl (hakTopsl) bubmmoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIOLHUH
YeJnoBeKa
18 Yenoseueckue pacsl U bubmuorexa [JOK

NPpUPOAHBIC aJallTalluA

https://m.edsoo.ru/863eaea?



https://m.edsoo.ru/863e9c1e
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

YCJI0BCKa

19

PesepBHeIit ypok. O000IICHNE
1o teMe «BO3HUKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMJIe»

20

DKOJIOTUS KaK HayKa

21

Cpensl oOuTanus u
9KOJIOTHYECcKUe (PaKTOPHI

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

22

AOGuoTtuyeckue (HakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckue
O0COOEHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHUS.
JlaGopaTtopnas padota Ne 4.
«BnusHMe cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue pakTopsl

bu6moreka [JOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTEePUCTUKH MOMYISIUH.
[IpakTuueckas pabora Ne 2
«[ToacueT mioTHOCTH
MOMYJISIIIUI Pa3HBIX BUAOB
pacTeHui»

0.5

25

Coo0bmecTBa OpraHu3MoB —
OUOIIeHO3

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTUYECKHE CUCTEMBI
(aK0CcHCTEMBI)

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIC IOKA3aTCIU

bubmmnorexa LIOK



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

9KOCHUCTEMBI. JKOJIOTUYECKUE
nupamubl. CBolicTBa
skocucteM. Cykieccus

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

28 [IpupoaHbIe 5KOCUCTEMBI

29 AHTPOTIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rnobanpHas 1 bubnuorexa [JOK
IKOCHCTEMA 3eMIIn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 bubnuotexa [JOK
cyliecTBoBaHus 6rochepsl https://m.edso00.ru/863ebd16

39 UYenoseuecTBo B bnochepe 1
3emu

33 CocymiecTBOBaHHE TPUPOJIBI U 1 1 bubnuorexa [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
Peseprubiit ypok. O6001eHIE

34 TeMbl «Co00IIIeCTBa 1 1
9KOJIOTMYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95 95

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* buonorus, 10 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.I.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBenienue»
* buonorus, 11 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.I.,

AKL[I/IOHepHoe O6H.I€CTBO «H3paTenscTBO ((HpOCBCIJ_[eHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJA

buonorusi. 10—11 k. [Iporpammsl : yueOHO-METOIUYECKOE

nocobue / 1. b. Aradonosa, H. B. baduues, B. 1. CuBornazos. — M. : [Ipoda,
2019.

buonorus. Metoaudeckue pekomenaamuu. [lpumepHeie pabodne nporpamMmmsl.
10-11 kmaccel: yueb. mocobue s 001eo0pa3oBat. opranu3anuii : 6a30BbIi
ypoBeHb / CuBornazo B.U. — M. : Ilpocsemienue, 2017. — 82 c. : ui. - ISBN 978-

5-09-049814-2.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/



https://lesson.edu.ru/06/05
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