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MNOACHUTEJIbHAS 3AIINCKA

[Tpu pazpaboTke mporpaMMbl O OMOJIOTHH TEOPETHUECKYIO OCHOBY JUIS OTIPENEIICHUS MOIX00B
K (OPMHPOBAHUIO COJAEP)KaHUS y4eOHOro mpenmera «bHOJIOTHS» COCTaBHIM: KOHIIETITyaJIbHbIC
nosioxkernst @PI'OC COO o B3auMo0OyCIOBICHHOCTH LN, COJEpKAHUS, PE3YyJIbTaTOB OOyYeHUS U
TpeOOBaHUI K YPOBHIO IOJATOTOBKHM BBITYCKHHMKOB, MOJOXEHHA 00 OONMX HEesIX M INPUHLUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeJHero ooduiero odbpaszoBanus B Poccuiickoit
denepanyn, a TakXKe MOJIOKEHHS 0 crenrduke OMoIoruy, e€ 3HAaYCHUN B TIO3HAHUH KUBOW MPHPOJIBI U
o0ecrieyeHnH CyYIIECTBOBAaHMSA 4YeJoBedecKoro ooOmectBa. CorimacHO Ha3BaHHBIM IIOJIOKECHUSM,
OTIpeieIeHbI OCHOBHBIE (DYHKITUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosioruu JaéT TPEIACTABICHHWE O IeNsAX, 00 oOmmei crpareruu OO0y4eHHS,
BOCIIUTaHUS U Pa3BUTHS OOydaroluxcs CpelcTBaMU ydeOHoro mpeamera «buosorusy», ompenenser
00s3aTeNbHOE TPEAMETHOE COJEpkKaHHWE, €ro CTPYKTYpY, paclpeieieHHe IO pas3ieiaaM H TeMaw,
PEKOMEHAYEMYIO IOCJIE0BATEIbHOCTh U3yUEHUs] y4eOHOTO MaTepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 0Opa30BaTEIbHOTO IpOLECcCca, BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcs.

B mporpamme mo OHOJIOTHMH Tak)Ke YYHTHIBAIOTCS TPeOOBAHHS K IIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM Pe3yJbTaTaM 00y4eHus: B (GOPMUPOBAHUN OCHOBHBIX BUIOB y4eOHO-
MMO3HABATEIPHOW JICSITEIbHOCTH/YIeOHBIX JACUCTBUN OOYJarONIUXCS 10 OCBOSHHUIO COJIEP KaHHS
O6uo0rnUYeckoro oopazoBaHusl.

B mnporpamme mno Ouonorum (10-11 kiaccel, 6a30BBIf ypOBEHb) peagl30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B M3y4eHHHM OHOJIOTUM, Ojarojaps yemMy B HEW NMPOCMATPUBAETCS HAIIPaBICHHOCTh
Ha pa3BUTHE 3HAHUN, CBSA3aHHBIX C (QOPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPUEHTALUN JINYHOCTH, FIKOJOTUYECKOTO MBIIIJICHHS, TPEICTaBICHUN O 3J0pOBOM 00pasze
KU3HU ¥ OEpEKHBIM OTHOIIEHHUEM K OKpYKarolei npupoaHoit cpene. [loaTomy Hapsmy ¢ u3ydeHUEM
0011eOMOIOTHUECKUX TEOPUH, a TaK)Ke 3HAHUW O CTPOCHUH JKUBBIX CUCTEM Pa3HOTO paHra U CyIIHOCTH
OCHOBHBIX TPOTEKAIOMIMX B HHUX MPOIECCOB B MpOrpaMMe IO OHOJOTHMH YIEICHO BHUMaHHUE
WCI0JIb30BAHHUIO MOTYYCHHBIX 3HAHUI B IOBCEIHEBHOM KM3HU JJISl PEIlIeHUs IPUKJIAIHBIX 33134, B TOM
yucie:  NpoQUIAKTUKU  HAclIEACTBEHHBIX  3a00JIeBaHMM  4eloBEeKa,  MEIUKO-TeHETHUYECKOTO
KOHCYJIbTUPOBaHUSA, OOOCHOBAHMS SKOJOTHYECKH IIeJIeCO00pa3HOro MOBEACHUS B OKpYyKarolen
NPUPOJHON cpele, aHanu3a BIMAHUA XO3AWCTBEHHOM JESITETbHOCTH YEJIOBEKa Ha COCTOSHHE
MPUPOJHBIX M HMCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHME BHHMAHUA K MPHUKIATHOM HAMpPaBIEHHOCTU
yueOHOro mnpeamera «buonorus» NPOJUKTOBAHO HEOOXOIUMOCTBIO OOECleYeHusl YCIOBUU s
pelieHus OJHOM M3 aKTyalbHBIX 3a]ad LIKOJBHOTO OHMOJOTHYEeCKOro 00pa3oBaHUs, KOTOpas
npennosiaraeT (GopMHUpPOBaHHME Y OOYYArOMIMXCS CIIOCOOHOCTH aJanTHUPOBAaThCA K H3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHMs 3aHMMaeT BaxHoe MecTo. OnHa
obecrnieunBaeT (OpPMUPOBaAHUE Y 00yYAIOMIMXCS MPEACTaBICHUN O HAYYHOW KapTHHE MUpPA, PaCIIUpsET
1 0000IIaeT 3HaHUS O KUBOW MPUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOUM OpraHu3aluu 1
9BOJIIOLMM, CO3MAaET YCJIOBUSA JJIs: TO3HAHUS 3aKOHOB KMBOM TMPUPOAbI, (POPMUPOBAHMS
(GYHKIMOHATBLHON T'PAaMOTHOCTH, HABBIKOB 370pPOBOr0 M 0€30MacHOro oOpa3a *KU3HHU, 3KOJOIMYECKOTO
MBIIIUIEHUS], IEHHOCTHOTO OTHOIIEHUS K )KUBOM NMPUPOJIE U YETIOBEKY.

bonpiioe 3HaueHue OMONOTHA MMEET TakKXKe Ui PEUICHUS BOCHMUTATENBHBIX M PAa3BUBAIOIIUX
3ala4  cpeAHero oO0miero oO0pa3oBaHWA, ColMaIM3aluu oOyyarommuxcsa. M3ydeHue Ouonoruu
obecrieunBaeT  ycioBHs Ui (OPMUPOBAHUS  HMHTEJUIEKTYQJIbHBIX, KOMMYHUKAI[MOHHBIX U
WH()OPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYPHI, CIIOCOOCTBYET HWHTETpaIlH OHOJIOTHYECKHUX
3HAHWWA C TPEACTABIECHUSMU W3 JAPYIHMX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (U3HKH, XUMUU U
reorpaduu. Ha3zBaHHbIE MOJIOKEHUS O TMpeIHA3HAYCHHH y4eOHOro mpenMera «buomorus» cocTaBuiu



OCHOBY Ui OIpeeNeHHs] TOAXOJ0B K OTOOpPY M CTPYKTYPHPOBAHHIO €ro  COZIEp)KaHus,
MIPEJICTAaBICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Ot0op coxepkanusi yueOHOro mnpenmera «buosnorus» Ha 0a30BOM YpPOBHE OCYLIECTBIEH C
MO3UIMHA KyJIBTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBHIM O00yYarOIIUECs JOJKHBI OCBOUTh
3HAHUS M yMEHUS, 3HaUYUMBbIe s (opMupoBaHMs OOIICH KYIbTYpHI, OINPEACISIONINE aJIeKBAaTHOE
MOBE/ICHUE YEJIOBEKAa B OKPY)KAIOIICH MPHUPOJIHON cpesie, BOCTpeOOBAaHHBIC B TOBCEIHEBHOM KHU3HU U
npakTudeckoi aesrenbHOCTH. Oco0oe MecTo B OJTOH CHUCTeME 3HaHUM 3aHUMAIOT JJIEMEHTHI
COJICpP)KaHUs, KOTOpBIC CIY)KaT OCHOBOW [uIsi (OPMHpPOBAHUS TIPEJCTABICHUH O COBPEMEHHOU
€CTECTBCHHO-HAYYHON KapTUHE MHpa W IICHHOCTHBIX OPHCHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIHX
r'yMaHHU3aIUKA OMOJIOTUYECKOTO 00pa30BaHusI.

CTpyKTypupOBaHHE COJACpKAaHUA y4eOHOTO Marepuaja B MPOTpaMMe IO OHOJIOTUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHHUI 00 OTIMYUTEIBHBIX OCOOEHHOCTSX >KMBOU
MIPUPOJIBI, O €€ YPOBHEBOW OpraHHU3AIMH W 3BOJIONUU. B COOTBETCTBHM C 3TUM B CTPYKTYpe y4eOHOTO
npenMera «buoJIOTHS» BBIJCNIEHBI CIICAYIONIUE COJACpKAaTeIbHbIe JIMHUU: «buosiorns kak Hayka.
Metonel  HayuyHOTO TmO3HaHUs», «Kierka kak Owojorudeckas cucremay, «OpraHm3m Kak
Oounosornueckas cuctemay, «CucremMa U MHOTO0OOpa3ve OpPraHu4YecKOro MHUpPay, «IBOJIOIHUS KUBOU
MPUPOJIBIY, «DKOCUCTEMBI M MPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wusyuenuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE — OBJaJIeHUE
O0OyJaIONTUMUCS 3HAHHSMH O CTPYKTYpHO-(YHKIIMOHAJIHHOW OpPraHU3aIlid KHBBIX CHUCTEM pPa3HOTO
paHra W MpUOOpPETCHHE YMEHHU HWCIOJIb30BATh ATH 3HAHMS JUIS TPAMOTHBIX JICHCTBUH B OTHOIICHHH
00BEKTOB KMBOW TIPUPOJIBI M PEIICHUS PA3IMIHBIX KU3HEHHBIX TIPOOJIEM.

JlocTiokeHWe T1enu UW3ydeHHs ydeOHoro mpenmera «buonorms»y Ha 0a30BOM  ypOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCA CHCTEMBbl 3HAHMM O OHOJIOTUYECKUX TEOPHUSIX, YUYEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiaX, CIYXKAIIMX OCHOBOW At (OPMUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAyYHON KapTHHE MHpa, O METOJaX HAY4YHOTO IMO3HAHHWSA, CTPOCHHUH, MHOTOOOpasuM u
OCOOCHHOCTSIX JKUBBIX CHCTEM pA3HOTO YPOBHS OpraHu3allid, BBIJAIOUIUXCA OTKPBITUSX U
COBPEMEHHBIX UCCIIEOBAHUAX B OMOJIOTHH;

dbopMupoBaHre y OOydYalOUIUXCS II03HABATENbHBIX, WHTEUIEKTyaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHajan3a JaHHBIX O MYyTAX Pa3BUTHUS B OMOJIOTMH HaYYHBIX B3IJISI0B, UICH U
MOAX0JI0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIH;

CTaHOBJIEHHE y oOOyyarouuxcs oOmie KyabTypbl, (DYHKIHMOHAJIbHOW TPaMOTHOCTH, pPa3BUTHE
YMEHHH 0OBSCHATH U OLICHUBATH SBJICHUSI OKPY)KAIOIIET0 MUPa KUBOU MPUPOJIbl HA OCHOBAHUHU 3HAHUU
Y OTIBITA, MOJIYYEHHBIX TIPU U3YYE€HUU OHOJIOTUH;

(dbopMupoBaHre y 00y4Jaronuxcsi yMEHHH WIUTIOCTPUPOBATh 3HAYEHHUE OMOJOTMYEeCKUX 3HAHUHN B
MPAKTUYECKOW JEATENIbHOCTH YEJNOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIHUHCKUX TEXHOJOTHHA U
arpoOUOTEXHOJIOTU;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TIIO3HAHUS YEJIOBEKOM JKMBOM  IMPHUPOIBI,
HEO0OXOIUMOCTH OEpeHOr0 OTHOUIICHHS K HEH, COONIOJeHHS 3TUYECKMX HOPM IPH MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE IICHHOCTH OWOJIOTUYECKUX 3HAHWUW JJs TIOBBIINICHUS YPOBHS OSKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MPUMEHEHHE TMPHOOPETEHHBIX 3HAHMA M YMEHHM B TIOBCETHEBHOW >KM3HM JUISL OLICGHKH
MOCJIEJICTBUI CBOEH EATENHHOCTH MO OTHOIICHUIO K OKPYXKAIOIIeH cpele, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHME U COONMIOIeHUE Mep TPODUITAKTUKY 3a00JIeBaHU.

B cucreme cpemgnero oOmiero oOpasoBanusi «buonorus», uzydaemas Ha 0a30BOM YpOBHE,
SABISAETCA O00s3aTebHBIM Y4eOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MPEAMETHON obmacTtu
«EcTecTBeHHO-HAyYHBIE TTPEIMETHIY.



s m3ydeHus: Ouosiormu Ha 0a30BOM YpPOBHE CpETHEro oO0miero oOpa3oBaHHsS OTBOIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 yac B Heznento), B 11 kiacce — 34 yaca (1 yac B Heziernio).



COJEPKAHUE OBYYEHUA
10 KJIACC
Tema 1. buosiorusi Kak Hayka.
buosornss kxak Hayka. CBsi3pb OHMOJNOTMM C OOLIECTBEHHBIMH, TEXHHYECKUMU H JAPYTUMHU
€CTECTBCHHBIMU HayKamH, (QWIOCO(PHEH, OSTUKOH, OICTETUKOH U mpaBoM. Ponp Owuonorun B
(opMUpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.
MeTtoipl TIO3HAHUS JKUBOM NpUpOAbl (HAONIOAEHME, SKCIEPUMEHT, OIMCAHHUE, W3MEpPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).
JdemoHcTpaumuu:
[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.
Tabmuuer u cxembl: «MeToAbI TO3HAHUS KUBOU TPHUPOIBI.
JlabopaTopHble U NPAKTHYECKUE PA0OThI:
[Ipaktnueckas pabora Ne 1. «lcnonp3oBaHue pa3MYHBIX METOJOB TpPU  HU3YyYEHHUH
OMOJIOTMYECKUX 0OBEKTOBY.
Tema 2. 7KuBble cucTeMbl U HX OPraHU3aL M.
Xusble cucteMsl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus: onosoruu. OTauune KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBIL.
CpoiicTBa 6MOCHCTEM M HX pa3HOOOpaszue. YPOBHU OpraHM3allMd OMOCHCTEM: MOJIEKYISPHBIH,

KJIETOYHBIH, TKaHEBEIH, OpPraHU3MEHHBIH, MOMYJISIIUOHHO -BUIOBOM, 9KOCHUCTEMHBIH
(ObuoreoneHoTHYECKHIT), OHOChHEPHBIH.
JdemoncTpaumnu:

Tabmuib! u cxembl: « OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHHU OPraHU3AIUN KUBOU TTPUPOIBI.

Ob6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHUYECKUH COCTaB KJIETKH. XUMHYECKUE DJIEMEHTBI: MaKpPO3JIEMEHThI, MUKpO3JIeMeHTh. Boaa
Y MUHEpaJbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BelllecTB B KieTke. [lognep:kanne ocMoTudyeckoro 6anaxca.

benku. CoctaB m cTpoeHue OEIKOB. AMHHOKHCIOTHI — MOHOMEpPHI OenkoB. Hezamenumbie u
3aMEHHMMbIE AMHHOKHUCIOTH. AMUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYPbI OEIKOBOI MOJEKYIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAs W UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.
buonorndeckue GpyHKIIMU OCITKOB.

@®epMeHThl — Ouosornueckue KaranuzaTopel. CrpoeHue ¢depMeHTa: aKTUBHBIM IIEHTP,
cyOcTtpatHas crneunduyuHoctb. Kodepmentsl. Buramunpl. OTimunst GpepMEHTOB OT HEOPraHWYeCKHX
KaTaJin3aTopOB.

VYrneBoapl: MoHOcaxapuabl (TIIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuabl (caxaposa,
JIAKTO03a) U MOoJIUCaXapuabl (Kpaxmall, TIIMKOTeH, LeI0n03a). buonornueckue GyHKIUH YTIeBOIOB.

Jlunuael: Tpurmuuepuabl, Gochomunuabl, crepounsl. ['mapoduiabHO-rHAPOPOOHBIE CBONCTBA.
buonorunueckue ¢ynkiun aunuaoB. CpaBHEHHE YIeBOJOB, OENKOB U JIMIUIOB KaK HCTOYHHUKOB
SHEPrUH.

Hyxneunnossie kucnotel: JIHK m PHK. Hykneotuasl — MOHOMEpBl HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIUH.

Huronorus — Hayka o kierke. Kiierounas Teopust — mpuMep B3aMMOJCHCTBHS Hliel U (akTOB B
Hay4YHOM MO3HAHUHU. METObl U3yUeHUS KIETKH.

Knetka kak memoctHas >kuBas cuctema. OOmIye MpHU3HAKK KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, monekynsl JJHK kak reneTudeckuii anmapar, cucTeMa cuHTe3a Oenka.

Tumbr  kimeTtok:  JykapuoTHyeckas W OpokapuoTuuyeckas. (OcoOEHHOCTM  CTPOCHHSA
npoKapuoTHUecKor KieTku. Kierounas creHka Oakrepuit. CTpoeHHE SYKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIMYHUS PACTUTEIHHOM, )KUBOTHOW U TPHOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KICTOYHAs CTEHKA, TIJIMKOKAIUKC, WX (YHKIUU.
[Ina3martnyeckass MemOpana, e€ cBoiictBa u ¢QyHkumu. IluTorulasma u  e€  opraHouzpl.
OnnomemOpannble opranouasl kietku: OIIC, ammapar ['onbmku, nm3ocomsl. IlomyaBTOHOMHBIE
OpraHoujipl KJIETKM: MUTOXOHJApPHUH, IutacTuibl. [IpoucxoxkieHMe MUTOXOHApPUN M IutacTui. Bumisl
wiactua. HememOpaHHble OpraHOUAbI KIETKU: pUOOCOMBI, KJICTOYHBIN IIEHTpP, LEHTPUOIHU, PECHUYKH,
Kryruku. OyHKIIMYM OPraHOUI0B KIIETKH. BritoyeHus.

SAnpo — perynstopHblil neHtp kietku. CTpoeHue sjapa: sijepHas o000J0YKa, KapuoIula3Mma,
XpOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. llnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkuue, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHue XUMHUECKUX 3JIEMEHTOB B HEXHMBOW Mpupojae», «Pacnpenenenue
XMUMHMUYECKUX DJIEMEHTOB B KUBOU MPUPOJEN.

Tabmuus! u cxemsl: «llepuonnyeckas TabnMIa XMMHUUYECKUX IEMEHTOBY», «CTpOE€HUE MOJIEKYIIbI
BOJbI», «buocunres Genka», «CtpoeHue Mosekyinsl Oenka», «CtpoeHue ¢epmenTta», «HykiaenHoBbie
kuciotel. JJHK», «Ctpoenue monexynst AT®», «CtpoeHne 3yKaprHOTHUECKOW KIETKW», «CTpoeHue
JKUBOTHOM KIETKH», «CTpOEHHWE PACTUTEIbHOW KIETKW», «CTpOeHHE MNPOKAPUOTHUYECKOW KIIETKUY,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIUIbD».

OGopymnoBaHue: CBETOBOM MHUKpPOCKOI, OOOpyIOBaHWE JJsi TPOBEACHHUS HAOJIOJACHHM,
M3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOTIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnas padota Ne 1. «/3ydeHune KaTaquTUYECKONW aKTHBHOCTH (DEPMEHTOB (Ha MpUMEpPE
aMUJIa3bl WM KaTaiasbl)y.

JlabopaTtopnas pabota Ne 2. «M3ydeHne cTpoeHHS KIETOK PaCTCHHM, )KUBOTHBIX U OaKTEpUi MO/
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHUCAHUEN.

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM METa00au3M. ACCUMWIAIUS (TJTACTUYCCKUA OOMEH) W JTUCCUMMIISAIINS
(oHepreTnyeckuii 0OMeH) — JBE CTOPOHBI €IMHOTO Ipoliecca MeTabou3Ma. Pojib 3aKOHOB COXpaHEHUs
BEIIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Posib pepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAILICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeToBas U TeMHOBasl da3bl porocuHTe3a. Peakuu poTocuHTe3a. DPHEKTUBHOCTH
doTocunTe3a. 3HaueHue GpoTocuHTE3a s KU3HU HA 3emuie. BrnusHue ycnoBuit cpeapl Ha GOTOCHHTE3 U
CHOCOOBI TIOBBIIICHUSI €70 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoIIe OakTeprun. 3HaUeHUE XEMOCHHTE3a JIJIs )KU3HH Ha 3emIle.

DHepretuyeckuii oOMeH B kieTke. PaciiernieHue BemiecTB, BBIACNECHHUE U aKKyMYJIHUPOBaHUE
SHEpPruM B KIETKEe. DTambl sHepreruyeckoro ooMena. ['nmukonus. bpoxkenue u ero Bunsl. Kucnopoanoe
OKHCJICHHe, WM KieTouHoe Jbixanue. OxucnurenbHoe dochopunupoBanue. IPdeKTUBHOCTD
SHEPreTUYEeCKOro 0OMeHa.

Peakiun matpuuHoro cunresa. I'enernueckas nndopmarus u JIHK. Peanuszanus renetudeckoit
uHpopManuu B KieTke. ['eHeTnueckuit ko u ero cBoicTa. TpaHckpunuus — matpuuHblii cuHTe3 PHK.
Tpancnsanus — 6uocunTe3 Oenka. Drtambl TpaHcasiuuu. Koaupoanue amuHOKuCnOT. Poibs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitusi BupycoB (/. M. VBanoBckmif).
OCo0GeHHOCTH CTPOCHUSA U KU3HEHHOTO 1MKJa BUpycoB. bakrepuodaru. boaesnu pacreHuil, KUBOTHBIX
U YelloBeKa, BbI3bIBaeMble BHpycamMu. Bupyc nmmynoxaedpuimura uyenoeka (BUY) — Bo3Oynutens
CIIM[a. OOpatHas TpaHCKpUIIIMUA, peBepTaza M uHTerpasza. IIpodunakruka pacnpocTpaHeHUs
BHUPYCHBIX 3a00JI€BaHHH.



JdemoHcTpaumnu:

[Toptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunbl muTanus», «MeTtabomuzm», «MHUTOXOHIPHSY, «DHEPrETHUSCKUN
oOmen», «Xmopormacty, «Porocuntesy, «Ctpoenune IHK», «Ctpoenne u (pyHKIMOHUPOBAHUE TEHAY,
«Cunre3 Oenkay», «['enetnueckuii koa», «Bupycel», «bakrepuodarun», «CTpoeHHe U )KU3HEHHBIN UK
Bupyca CIIMa, 6akrepuodaray, «Pemmukanus JJHK».

Oo6opynoBanwue: Moaenu-anumkanuu «Y nsoenue JJHK u tpanckpurnms», «buocunres Oenkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nwkn, WM SKU3HEHHBIH IWKI KieTku. MaTepdasa u  wmwmro3. Ilpomeccsl,
npoTtekaroue B uHTepgase. Pernkauus — peakuus marpuynoro cunresa JJHK. Ctpoenune xpomocom.
XpOMOCOMHBIN HAOOP — KapUOTHUIL. JIUIUIIOUIHBIM U TallJIOUIHBIA XPOMOCOMHBIE Ha0Opbl. XpOMaTH/IbI.
[uTosnornyeckue OCHOBBI Pa3MHOKEHUS U UHIMBUIYaTbHOTO PA3BUTHS O PraHU3MOB.

Henenue xnerku — murto3. Craaum mutosa. [Ipoiecchbl, MpoUCXOIAIIME HA Pa3HBIX CTaIUAX
MHTO3a. BHOJIOrMYECKHil CMBICT MUTO3a.

[Iporpammupyemasi rubesb KIETKH — alomnTo3.

@®opMBl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe M MoJioBoe. Buasl 0ecnosioro pa3MHOXKEHUS:
JiefleHue HaJBO€, TOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETE€TaTUBHOE
pa3mHokeHMe. VICKyCcCTBEHHOE KIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiios. Craauu meiiosa. [Iporiecchl, mpoucxo e Ha cTaausix Meio3a. [loBenenne XxpoMocom B
Mmeinose. KpoccnHrosep. bruosmornueckuii CMbICT M 3HaYEHUE MENH03a.

l'amerorenes — mpouecc 00pa3oBaHHS TOJOBBIX KJIETOK Y XUBOTHBIX. [lojioBble jkemne3bl:
CeMEHHUKU U sAnyHUKU. OOpa3oBaHuME U pa3BUTHE TIOJOBBIX KIETOK — TrameT (CrepMaTo3ous,
STMIIEKIIETKA) — cliepMaToreHe3 U oBoreHe3. OCOOCHHOCTH CTPOCHHMSI SIMIICKICTOK M CIIEPMAaTO30HMI0B.
OmnonotBopenue. [TapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DOMOpHOHAILHOE pa3BUTHE (IMOpHOTEHE3). DTarbl
SMOpPUOHAIBHOTO PAa3BUTHA y TO3BOHOYHBIX >KUBOTHBIX: JIpOOJIEHWE, TacTpYJSLMs, OpraHOreHes.
[TocTomOpuoHanbHOE  pa3BuUTHE. TUMBI MOCTAIMOPHMOHAILHOTO  PAa3BUTHS: MpPsIMOE, HEMpsMoe
(numHOYHOE). BnusHMe cpeabl Ha pa3BUTHE OPraHuU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3HIBATH
BpOXAEHHBIE YPOJICTBA.

Poctr u pasButume pacreHuil. OHTOr€HE3 LIBETKOBOIO PpACTEHHUs: CTPOCHHE CEMEHHU, CTaauu
pa3BUTHSL.

JdemMoHcTpanum:

Tabmumper u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BOHHOE OMIIOJOTBOpEHUE Y
IBETKOBBIX pacTeHHil», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «JlenmeHue KIeTKU OakTepuii»,
«CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHue xpoMocoMbl», «Kierounslii mmknm», «Pernmkanusa JJHK»,
«Muro3s», «Meito3», «lIpssmMoe n HenpsiMoe pa3BUTUE», «['aMeTOreHe3 y MIIEKOIUTAIOMINX U YETIOBEKa,
«OCHOBHBIE CTA/IMA OHTOIEHE3A.

OO6opynoBaHue:  MHUKPOCKON,  MHKporpenaparsl  «CrepMaTo30uabl  MJIEKOMUTAIOIIEr0»,
«Sliinexnerka miekonuTarouiero», «KapmokmHes B KIETKax KOpEIIKa JIyKa», MarHUTHAas MOJEINb-
anmiukainus «/lenenue kierkuy, moaens JJHK, moxens MeradasHoil XpOMOCOMBI.

JlabopaTopHbie H IPaKTHYeCKHE PadOThI:

JIaGopatopHass pabora Ne 3. «HaOmioneHue MHTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JIyka Ha
rOTOBBIX MUKpOIIpenapaTaxy.

JlabopatopHass pabora Ne 4. «l3yyeHue CTpOeHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.



[IpenMer u 3agaun reHeTuku. VIcTopust pa3BUTHS T€HETUKH. POJIb UTONOTUU ¥ SMOPHUOJIOTHH B
CTaHOBJICHUHM T'€HETUKU. BKiaj poccHUCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETHKH. MeTobl
TCHETUKH  (THOPHUIOJIOTHYECKUN, I[MTOTCHETUYCCKHU, MOJICKYJISIpHO-TeHeTu4Yeckuii). (OCHOBHBIC
reHeTUYEeCKUe MOHATUA. ['eHeTruecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpelMBaHU.

3aKOHOMEPHOCTH HAacJlieJI0BaHMs MPHU3HAKOB, ycTaHOBIeHHBbIE . Mennenem. MonorubpuaHoe
CKpeIlMBaHKe. 3aKOH eIMHO0-00pa3us rTHOPUIOB IEPBOro MOKoJIeHUs. [IpaBuno qoMHHUPOBaHMS. 3aKOH
pacuieruieHus: mpu3HakoB. ['unoresa unctotel ramet. [losiHOE ¥ HENMoOJIHOE JOMUHUPOBAHKE.

JurubpumHoe CKpeIIMBaHUE. 3akoH HE3aBUCHMOTO HaCJIeIOBaHUs IIPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOLIETO CKPELIMBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOU.

CueruieHHOE HacyieoBaHue NMpu3HakoB. Padora T. MopraHa mo CHEIUICHHOMY HAcCIEJIOBAHUIO
reHoB. HapyiieHnue crienieHust FeHOB B pe3y/ibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. [ eHeTHUEeCKIE KapThl.

I'enetnka mnosla. XpoOMOCOMHOE ONIpENEIeHUE I0Ja. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsIe U reTeporaMeTHbie OpraHu3Mbl. HacieroBanue npu3HakoB, CHETIEHHBIX C TIOJIOM.

N3menunBocTh. Bunbl M3aMeHUMBOCTH: HEHACJIEICTBEHHAas W HacieAcTBeHHas. Ponb cpenpl B
HEHACNIEJACTBEHHOH  HM3MEHUYHBOCTH. XapakTtepucTuka  MOJIU(MUKAITMOHHOW  W3MEHUYHUBOCTH.
Baprnanmonsbslii psag u BapuanMoHHas KpuBas. Hopma peaknum npusHaka. KonudecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBoMCTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennas, uiam reHOTUTIMYECKAs], U3MEHIMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTh. Meiio3
M TIOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. MyTamroHHAsT W3MEHUYHUBOCTD.
Knaccudukanus wmyranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa W TPUYMHBI MYTaIlui.
Myrtarennbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIAOB B HACIEJACTBEHHOW wu3MeHumBocTH H. .
Basunosa.

BresaepHas HacIeCTBEHHOCTh U N3MEHUYUBOCTb.

I'enetnka 4emoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKa:
TE€HEAJOTHYCCKUN, ONMM3HENOBbIN, IUTOTCHETUHICCKUN, OMOXUMUYECKUMA, MOJIEKYJISPHO-TEHETUUECKUMN.
CoBpeMeHHOE OIpEeNeIeHNe T€HOTHINA: MOJTHOT€HOMHOE CEKBEHHPOBAHUE, N'€HOTUIIUPOBAHHME, B TOM
gucie ¢ nomounsio [1I[P-ananu3a. Hacnencreenusie 3a00eBanus 4eIoBeKa: TeHHbIE 00J1e3HH, 00JIe3HU
C HaCJeJICTBEHHOH MpelpacrooKeHHOCThI0, XpOMOCOMHbIE Oosie3Hn. CoMaTuyecKue U reHepaTUBHbIC
myrtauuu. CTBoJIOBbIe KIIeTKU. [IpHHIMIIBI 310poBOrO 00pa3a JKU3HU, TUATHOCTHKHU, NPOGUIAKTUKA U
JICYEeHHUs TeHEeTHYeCKUX 0ose3Hell. Mennko-TeHeTH4ecKoe KOHCYIbTUPOBaHNEe. 3HaYeHIE MEIUIIUHCKOM
TeHETUKH B MPEJOTBPAILIEHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHUN YelloBEKa.

JdemMoHcTpanum:

IToptpersr: I. Mennennb, T. Mopran, I'. ne ®pus, C. C. YerBepukoB, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuisl 1 cxembl: « MOHOTHOPUHOE CKPEIIMBAHKUE U €T0 UTOTEHETHYECKass OCHOBa», «3aKOH
paciiernyieHus] ¥ €ero LWUTOTeHeTHYecKas OCHOBa», «3aKOH UHUCTOTHI TaMmery», «JlurubpumaHoe
ckpemuBanue»,  «lluTomornyeckue - OCHOBBI ~ TUTHOPHIHOTO  CKpelluMBaHus»,  «Meiio3y,
«B3aumoelicTBUE alIeNbHBIX T€HOBY», «['€HeTmdyeckue KapThl pPacTeHUM, *UBOTHBIX U YEIOBEKay,
«I'eneTuka nosuay, «3aKOHOMEPHOCTH HACIEAOBaHUS, CLIEIVIEHHOTO C ojom», «Kapuotumnsl yenoBeka u
KUBOTHBIX», «Buabl n3mMeHunBOCTH», «MoaudukamoHHas U3MEHUYHBOCTh», «HacnemoBanue pesyc-
bakTopay, «'eHeTukKa rpymmn KpoBu», «MyTallMOHHAsS U3MEHUYHUBOCTDY.

Ob6opynoBanue:  Moaenu-anmiukanuu  «MoHoruOpunHoe — ckpemmuBaHue», «HemomHoe
JOMHHUpOBaHHE», «JlurubpuaHoe ckpemuBanuey, «llepekpéct XpoMocoM», MHUKPOCKON U
Mukpomnpenapar «/posodpuna» (Hopma, mytannu GOopMbI KPBLUIEEB U OKPACKU Tema), Tepdapuit «'opox
IIOCEBHOMY.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:



Jlaboparopuass pabota Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPUIHOTO W JAUTHOPUIHOTO
CKPELIMBAaHUA y APO30(UIIBI HA TOTOBBIX MUKPOIpENapaTax.

Jlaboparopnass pabora No 6. «l3ydeHne MOAM(DUKANMOHHOW W3MEHUMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

JIaGopatopHnas pabota Ne 7. «AHanu3 MyTauuil y Apo30(uisl Ha TOTOBBIX MUKpOTIpenapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cestiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W TIpolecc. 3apokJCHHME CeleKIUM W jaoMectukarus. Yuenue H. U.
BaBunoBa 0 [LeHTpaXx MPOUCXOXKICHHS ¥ MHOrooOpasusi KyJIbTYPHBIX pacTeHHid. LIeHTpbI
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpeMeHHbIE METO/Ibl CeJIeKIMU. MacCOBBI U MHIMBUyalbHBIA OTOOPHI B CEJIEKLIUN PACTECHUM
1 KMBOTHBIX. OlleHKa 3KcTepbepa. bim3kopocTBEHHOE CKpelllrBaHue — WHOpUAUHT. YucTas JuHMSL.
CkpemBaHue 4MCTHIX JHUHUN. ['ereposuc, mnu rudpuaHas cuna. HepoJcTBeHHOE cKpeniuBaHHE —
ayropuuHr. OtnanéHHas ruOpuauszanus U e€ ycnexu. VICKyccTBEHHBIN MyTareHe3 M IOJIydyeHHUe
MOJIUIIIONUOB. JloCTHXKEHMSI CENEKIIUN pacTeHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kkak oTpacib NPOU3BOJACTBA. ['€HHas WHXEHepus. OTambl CO3/aHus
pexomOunantHot JIHK u TpaHcrenHbix opranu3zmMoB. KnetouHas mHxeHepus. KieTouHble KyabTyphl.
MUuKpoKIIOHaIbHOE pa3MHOXEHNE pacTeHuH. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U 3THuYeckue mnpobisembl. MO — reHetnuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. Y. Basuiios, M. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

TaGmuupel n cxemsl: kapTa «L{eHTpBI MPOUCXOKIEHUS U MHOT00Opa3usl KyJlIbTYpHBIX paCTEHUI,
«ITopoapl nomamHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHMi», «OTnanéHHas ruldpuausanus»,
«Pabotel akagemuka M. @. Msanosay, «llomumionmus», «OObBEKTEl OMOTEXHOJIOTHH», «KileTouHBIE
KYJIBTYpPBI U KJIOHUPOBaHUE», «KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MYJISKH IJI0A0B U KOPHEIUIOJO0B AUKUX (OPM U KYJIbTYPHBIX COPTOB PACTECHUH,
repOapuii «CenbCKOX035HCTBCHHBIC PACTCHUS.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHIKEHUS CEJIEKLIUM pacTeHUH M KHUBOTHBIX (Ha
CEJICKLMOHHYIO CTaHLMIO, IUIEMEHHYI0 (epMy, COPTOHUCIHBITATEIbHBIM y4acTOK, B TEIUIMYHOE
X034HCTBO, 1a00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIINOHHAA OMOJIOTHS.

IIpennoceliku BO3HUKHOBEHMSI 3BOJIIOLIMOHHOW TEOPHUH. DBOJIIOLMOHHAS TEOpUs U €€ MECTO B
Ouosnoruu. BiusHue 3BOIIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUU U APYIHX HAYK.

CeugerenbctBa 3Bosmonuu. IlaneoHTonmoruyeckue: MociaeloBaTeNbHOCTh IOSBICHUS BHJIOB B
[AJICOHTOJIOTUYECKOI JieTomucH, nepexoanbie ¢Gopmbl. buoreorpaduueckue: cXoACTBO U paziuyuue
¢bayH 1 paop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pPa3jinuus 5SMOPHMOHOB pa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHBIE, PYIAUMEHTapHbIE OPTaHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEACTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYEeCKUX MyTel Yy BCEX OPraHU3MOB.

OpomonmonHad teopus Y. [lapsuna. Ilpeanoceiiku BO3HMKHOBEHHS JNapBUHM3MA. J[BIKyliue
CHJIBI 3BOJIIOIMM BHJIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPU OTPAHUUYEHHOCTH PECYPCOB,
HeoTnpeeI€HHast U3MEHYMBOCTb, O0pb0a 3a CyIeCTBOBaHUE, ECTECTBEHHBIH 0TOOP).

Cunternyeckas Teopus 3Botorun (CTD) u €€ 0CHOBHBIE MOJI0KEHUS.

Muxposomtorus. [Tomynsanus kak equHUIA BUAA U 3BOJIOLUH.



JBuxkymmue cuibl ((hakTopbl) HBOJIONMK BUIOB B mpupoae. MyTalMOHHBIA MpoIecc U
KOMOMHATHBHAsA U3MEHUYMBOCTD. [lomyssinoHHbIe BOJHBI U Apeiid reHoB. M30msmus 1 Murpamusi.

EctecTBenHslit 0TO0p — Hanpasisronuil Gpakrop sBoitorn. @opMbI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh OPraHM3MOB KakK pe3yabTaT 3BoOJIONUH. [Ipumepbl mpucnocoOneHuit y
Opranu3MoB. ApoMop(O3bl U UANO-a AT TAIIH.

Bung wu  BumooOpaszoBanme. Kpurepun Buga. OcHOBHble (QOpPMBI  BHI000pA30BaHMS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoosBomtorust.  PopMmbl  IBOJIONMH:  (puUiIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoGpatuMocTh 3BOMIOIMH.

[IpoucxoxaeHue OT HeCHEUAIM3UPOBaHHBIX MNpeakoB. IIporpeccupyromas crennanu3anus.
AnantuBHas paguanus.

JdemoHncTpaumnu:

[optpetsl: K. Jlunneit, XK. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap, 3. ['exkens,
®. Mromiep, A. H. Cesepr1ios.

Tabmuipl u cxembl: «Pa3BuTHe OpraHuyeckoro Mupa Ha 3emiiey, «3apoblIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CcyllecTBOBaHHE», «ECTECTBEHHBIN OTOOPY,
«MHoroo0Opa3ue CcoproB pacTteHui», «MHorooOpa3sue TMOpPOJ JKHUBOTHBIX», «[lomymsumy,
«MyTanMoHHasT HM3MEHYMBOCTHY», «Apomopdo3sl», «Mnmoamanranumy, «OO0mas JaereHepanusy,
«/IBmwxymmme cwibl 3Bomoruny, «Kapra-cxema mapripyra myremectBus Y. Jlapsuna», «boprba 3a
cymiectBoBanue», «lIpucrnocoOneHHocts opranuzMoBy», «l'eorpaduueckoe BHUI000pa3oBaHUEY,
«DKOJIOTUYECKOE BI1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3JIMYHBIMU THIIAMH OKPAcKu, HA0OPp IJIOJIOB U CEMSH,
KosuieKus «lIpumepsl 3alIUTHBIX MPUCTIOCOONIEHUH Y dKUBOTHBIX», MOAEIb «OCHOBHBIE HAIIPABIICHUS
IBOJIIOLIUNY, 00bEMHAsE MOieNb «CTPOEHHE TOJIOBHOTO MO3Ta NO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, kKomiekuus «PopMbl COXPaHHOCTH MCKOMAEMbIX HUBOTHBIX U
pacTeHmit», Mogaenp anmumkanus «llepekpéct XpoMocom», BiakHble mnpenaparsl «PaszBurne
HacekoMoroy, «Pa3Burtue nsarymkny, Mukpomnpenapat «Jlpo3opuna» (HopMma, Myraiuu GopMbl KPbUILEB
1 OKpPacKH TeJa).

JlaGopaTopHble H NpaKTH4YecKue padoTbi:

JIabopatopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

JIaboparopHnas pabdora Ne 2. «Onucanue npucrnocoOIEeHHOCTH OpraHu3Ma M €€ OTHOCUTEJIBHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHBIe NPEACTABICHUSA O 3apOXKICHHUM KU3HU. HayuHble runoressl BOSHUKHOBEHHUS JKU3HU
Ha 3emJyie: abuoreHe3 W MaHcCHepMus. XUMUYECKas 3BONIONMA. AOMOT€HHBI CHHTE3 OpPraHUYEeCKUX
BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE IOATBEP)KIECHUE XMMHYECKON 3BOJIOLMU.
HauanbHble stanel 6uosiorndeckoil spomtonuu. ['mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKIETKU. [lepBble KileTkn 1 ux 3Bosronust. PopMupoBaHre OCHOBHBIX
IPYIII )KUBBIX OPraHU3MOB.

Pa3BuTne xu3Hu Ha 3emie 1o 3paM u nepuoaaM. Karapxeil. Apxelickas U IpOTEPO30HCKast PBbI.
[laneo3olickas spa u e€ mepuoAbl: KEeMOpPUNCKUIA, OPIOBUKCKUMN, CHIYPHUHCKUHN, HEBOHCKHUIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickas 5pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30licKas 9pa 1 €€ MepuoIbl: NajJeoreHOBbIN, HEOT€HOBBIM, AaHTPOIIOT€HOBBIN.

XapakTepucTUKa KiIuMaTa U TeoJIOTUYECKHX ImpoueccoB. OCHOBHBIE JTamlbl 3BOJIIOLUU
PacTUTENILHOTO M KHBOTHOTO MHpa. ApoMop]o3bl y pacTeHUN M KUBOTHHIX. [losiBiIeHuUe, pacuBeT u
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)x€Hue 3BOJOLUU. OCHOBHBIE CUCTEMATHUECKUE TPYIIIIBI
OpraHU3MOB.



OBOJIOLMS yYeloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTHe IpencTaBiIeHMM O MPOUCXOXKICHUU
yeynoBeka. Meroapl H3ydyeHHs aHTponoreHe3a. CXOJCTBa M pPA3jIMuUs YEIOBEKA U JKUBOTHBIX.
CucremaTueckoe NoJIOKEHUE YETI0BEKa.

HBwxynie cuibl (pakropbl) anTponorenesa. HacrieactBeHHass M3BMEHUYMBOCTh M €CTECTBEHHBIH
ot6op. OO1ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/Ia, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTAJ UM U BETBH HBOJIIOIMU YEJIOBEKA: aBCTpAIONUTEKH, UeraoBek ymenbiid, YenoBek
npsaMoxoamui, YenoBek HeaHaepTalbCKui, YenoBek pasyMHbIM. Haxonkym MCKOIIaeMbIX OCTATKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIaCTh pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHUSL.

Uenoseueckne pacbl. OcCHOBHbIE OOJBIIME pachl: e€BporieoujHas (eBpa3uiickas), HErpo-
aBCTpaJIONIHAsA (3xBaTOpHAJIbHAS), MOHTIOJIOUAHAS (a3maTcko-aMepuKaHCKas). UYeptel
MPUCTIOCOOJICHHOCTH TPEACTABUTENCH YEIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHMA. EIMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabnuup! u cxembl: «Bo3HukHOBeHHE COTHEYHOU CUCTEMBI», «Pa3BUTHE OPraHNYECcKOTO MUPaY,
«PactutenbHas kinetka», «KuBoTHas kietkay, «lIpokaprorudeckas kietka», «CoBpeMeHHasl cuctema
OpraHMuYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEIOBEKAa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMUECKUX HAXOJIOK IPEJAKOB COBPEMEHHOIO YEeJIOBEKay,
«/IpeBHenmue moan», «lpesaue moan», «[lepBeie COBpeMEHHBIE JIIOAN», «HeT0BeYeCKHe pach».

Ob6opynoBanue: Myasku «lIpoucxoxnenue yenoBeka» (OIOCTbI aBCTPAJIOMUTEKA, TUTEKAHTPOTIA,
HeaH/epTaliblia, KPOMaHbOHIIA), CIETKU WM N300pakeHNsI KAMEHHBIX OPYAUN MepBOOBITHOTO YeloBeKa
(kamMHU-"OTIIIIEpHI, pyOHIIa, CKpebia), reoxpoHoorndyeckas Tadiauma, KoJuiekus «PopMbl COXpaHHOCTH
MCKOIAEMBIX )KUBOTHBIX M PACTCHHI.

JlaGopaTopHble M IpaKTUYeCcKUue padoThl:

[Ipaktuueckass pabora No 1. «M3yueHne HMCKOMAEMBIX OCTAaTKOB PAaCTEHHWW W JKUBOTHBIX B
KOJUTEKIIUSIX).

OKCKypcHsi «DBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WIIH
KpaeBeIUECKHI My3ei).

Tema 3. Opranusmbl U OKpY:Ka0LIas cpeaa.

DKoJjorusi Kak Hayka. 3aJaud ¥ pa3felibl dKOJOTUU. MeTOoNbl HKOJIOTMYECKUX HCCIEAOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeNTOBEKa.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/IyIIIHAs, MOYBEHHAS,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckne  (akrtopel. Knaccudukamus skojgorudeckux (HakTopoB: aOHMOTHYECKHE,
OMOTHUYECKHE U aHTpoIoreHHbIe. JlelicTBre IK0I0THYecKiX (PaKTOPOB HAa OPTaHU3MBI.

Abuotuueckue (akToOphl: CBET, TeMIeparypa, BiakHOCTb. DoTonepuoausm. I[Ipucnocobnenus
OpPraHU3MOB K JIEHCTBUIO aOHMOTHYEeCKNX (haKTOPOB. bruosornueckue puTMel.

buotnyeckue dakropbl. Buapl OMOTHYECKUX B3aWMOJICHCTBHIA: KOHKYPEHIIMS, XUIITHHYECTBO,
cum6buo3 u ero ¢Gopwmel. [lapazutusm, koomeparus, MyTyaau3M, KOMMEHCAJIW3M (KBapTHUPAHCTBO,
HaxJEOHMYECTBO). AMEHcanu3M, HeHTpanu3M. 3HaueHue OHOTHYECKHX B3aUMOJCHCTBUN IS
CYIIIECTBOBaHUS OPTaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapAKTEPUCTUKU NOMYISIuu. OCHOBHBIE NIOKA3ATENN MOMYJIALMHI: YUCIEHHOCTD,
MJIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. JMHaMKHKa YMCIEHHOCTH NOMYISIUU U €€
perymnsuus.

JdemoHncTpaumnu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.

Tabmumer u cxembl: kapta «lIpupomusie 30HBI 3emum», «Cpefapl OOWUTaHUS OPTaHH3MOBY,
«Dotonepuoauzmy, «l[lomymsumy, «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU MOMYJSIIUN UH(Y30pUH-
Tyenbkny, «[lumessie nenm.



JlaGopaTopHble 1 NPpaKTHYeCKHe PaGOThI:

Jlaboparopuass pabora Ne 3. «Mopdonorndeckre OCOOSHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOUTaHUSD).

JIaGopatopHnas pabota Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTaeckas paborta Ne 2. «[loncuér MIOTHOCTH MOMYJISALHNA PAa3HBIX BUIAOB PACTCHUI.

Tema 4. Coo01ecTBa U IKOJOrHYeCKHE CHCTEMBI.

Coo0rmiecTBo opranu3mMoB — OuorieHO3. CTPYKTYyphl OHMOIIEHO3a: BHJIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nmumieBast). Buabl-nomuHanTel. CBsi3u B OHOIICHO3E.

Okonorndyeckue cucrtembl (9Kocuctembl). Ilonstme 00 9KocucreMe H  OHMOTEOILICHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: HPOIYLEHTHI, KOHCYMEHTHI, PeIyleHThl. KpyroBopot
BEIIECTB M MOTOK dHEPruM B dKocucreme. Tpoduueckne (NMUIeBbie) YPOBHH 3KOCHCTEMBIL. [lumieBbie
nenu ¥ cetr. OCHOBHBIE TIOKA3aTeIH YKOCUCTEMBL: Onomacca, POIyKIH. DKOJIOTHIECKUE TTHPAMHU/IBL:
NPOIYKIIMH, YHCICHHOCTH, Ounomacchl. CBOWCTBAa HSKOCHCTEM: YCTOWYMBOCTH, CaMOPETYISINS,
pasBurue. Cykieccus.

[Ipupoansie 3KOCHCTEMBI. OJKOCHCTEMBl 03€p UM peK. OKOCHCTEMa XBOMHOTO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE  3KOCHUCTEMBL.  ArposKOCHUCTEMBbI. YpOo3kocucTeMbl. buonornueckoe u
XO3CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopaznooOpazue kak (QakTop ycroWumBoctH dKocucteM. CoxpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o Ouocdepe. ['panuisl, coctaB u crpykrypa Ouocdepsl. Kupoe
BemecTBO U ero pyakumu. OcoOeHHOCTH OMOC(epbl Kak TI00aTbHOM AKOCHCTEeMBI. [lnHamuyeckoe
paBHOBecHE B 00paTHast CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XUMHUYECKUE IIUKIIbI AIEMEHTOB (yriaeposa, a3oTa). 30HaJlbHOCTh
ounocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocdepe 3emin. AHTpOTNOreHHbIE W3MEeHeHUsi B Ouocdepe. ['nmodanbHbIe
9KOJIOTUYECKHE MTPOOIIEMBI.

CocymiecTBoBanue MNpupoAbl M ueioBeuecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak OCHOBA
ycroiunBoctu Ouochepsl. OcHOBa palMOHATIBHOIO YIPaBICHHS MNPUPOTHBIMH pECypcaMH U HUX
ucnoJib3oBanue. JloCcTikeHus OUOIOTHH U OXpaHa MIPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmupsl u cxembl: «[lumeBbie nenu», «buoleHo3: coctaB U CTpykTypay, «lIpupoaHbie
coobmectBay, «llenu nmutanusy, «IKoioruueckas nupamuaay, «buocdepa u uenosex», «IKocucTeMa
IIMPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOTO Jieca», «buoleHo3 BoAoéMay, «ATpPOIEHO3Y,
«[IpumepHbIE aHTPOMOTECHHBIE BO3JEHCTBUS Ha MPUPOAY», «BakHeWIINe HCTOUYHUKH 3arpsi3HEHHS
BO3JlyXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHelI1ast cocTaBstomnias ouocdepon», «PakTopsl Aerpagaiu
nouB», «llapuukoBbiii 3hdekr», «DakTOpel PagTUOAKTHUBHOTO 3arpsi3HEHUst Ouocdepnl», «OoOmas
CTpykTypa Oumocdepnl», «Pacmpocrpanenue xu3Hu B Ounochepe», «O30HOBBIA 3kpaH Ouochepb»,
«Kpyrosopot yriepona B 6uocheper», «KpyroBopor azora B mpupoae».

O6opynoBanue: MoJenb-anuIkKausa «TunudyHble OUOIEHO3b», Tepbapuii «PacTUTenbHBIE
coobuiecTBa», koyiekiuu «buorenosy», «BpeanTenu BaXHEHIINX CEbCKOXO3AHCTBEHHBIX KYIbTYpP»,
repOapuu U KOJJIEKIUU PACTEHUH M KUBOTHBIX, MIPUHAAJICIKAIIUE K PA3HBIM DKOJOTUYECKUM TpyIHIam
onHoro Buaa, Kpacnas kuura Poccuiickoit @enepannu, n300pakeHusl OXpaHsAEMbIX BUJOB PACTEHUN U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 BUOJIOI'MN HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

Cornmacho @®I'OC COQO, ycraHaBiuMBalTCs TpeOOBaHHS K  pe3ylbTaTaM  OCBOCHHS
o0yJaromuMHUCs TporpaMM CpeIHEero oOIIero o0pa3oBaHUs: JHUYHOCTHBIM, METAlPEIMETHBIM H
MMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType TMYHOCTHBIX pe3yabTaTOB OCBOEHUS NpeameTa «bruosorus» BhIICICHbI CIEAYIOINe
COCTABIISIONINE: OCO3HAHKUE OOYJAIOIIMMHICS POCCHICKOM TpaXTIaHCKON MICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CaMOOIPEICICHUIO, HaJIM4Yhe MOTHUBAIMM K OOYYEHUIO
OMOJIOTUH, TIeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTA HAa OCHOBE KITFOYEBBIX
LIEHHOCTEH M MCTOPUYECKUX TPAAULIMKA Pa3BUTHUS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
00yJaroIMXxcsi PyKOBOJACTBOBAThCS B CBOCU JESATENIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU,
MPUCYIIUMH CHUCTEME OHMOJIOTUYECKOTO O0Opa3oBaHMs, HaJUYHE HKOJOTUYECKOTO TIPABOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTh EJIN U CTPOUTH )KU3HCHHBIC ITIJIAHBIL.

JInyHOCTHEBIE PE3YIbTAaThl OCBOCHUA IMPEAMETA «bnonorusa» AJOCTHUTAKOTCA B €ANMHCTBEC yqe6H0171 u
BOCIUTATEILHOMN JACATCIIBHOCTH B COOTBETCTBHUU C TPpaJUITMOHHBIMHA pOCCI/II\/’ICKI/IMI/I CONMOKYJIBbTYPHBIMU,
HUCTOPHUYCCKMMU W JYXOBHO-HPABCTBCHHBIMH HECHHOCTAMH, IMPHUHATBIMHU B 06HICCTBG InpaBuJIaMu M
HOpPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOBOCIIUTAHUSI U CAaMOPA3BUTHS,
pa3BUTUS BHYTPEHHEH NO3WIMM JIMYHOCTH, IMATPUOTH3MA, YBAXKEHHUS K 3aKOHY M MPABONOPAJIKY,
YeloOBEeKy TpyAa M CTapuieMy I[IOKOJICHHIO, B3aUMHOIO YBa)KEHUS, OEpex HOro OTHOILIEHUS K
KyJbTYpHOMY HACJIEAWI0 W TPAAUIMSAM MHOTOHAIlMOHAJIbHOrO Hapoja Poccuiickoit ®epeparuu,
MIPUPOJIE U OKpYKarowIel cpese.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS y4deOHOro mpeamera «buonorus» MOKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTh OOYy4YaIOIMMXCA PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UINEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIlMW, TMO3WTHUBHBIX BHYTPEHHUX YOSXKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIEeCTBA, pPaCHIMpPEHUE >KU3HEHHOTO
OTbITAa M OIbITa JEATEIBHOCTH B IPOLECCE pealu3allid OCHOBHBIX HAaIpaBJICHUN BOCIHUTATEIbHOU
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKAAHCKON MO3UIMH 00YYarolerocsi Kak akTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U 003aHHOCTEH, YBaXKEHHE 3aKOHA U TTPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATENIbHOCTH MPHU CO3JAHUM YUEOHBIX IMPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENIATh COOCTBEHHYIO TMO3HMIMIO MO OTHOIICHUIO K SBJICHHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBaTh B CBOUX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJCWUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMPOILIECCE COBMECTHOTO  BBIMOJHEHHUS  Y4E€OHBIX,
MO3HABATENbHBIX U HMCCIEIOBATEIBCKUX 337a4, YBAXXUTEIBHOIO OTHOUIEHUS K MHEHHIO OIIOHEHTOB
MIpH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHNS:

c(hOpPMUPOBAHHOCTh POCCUHCKON Tpa)kAaHCKOH WICHTHMYHOCTH, MAaTPUOTU3MA, YBAKEHUA K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH mepes PoauHOM, roproctu 3a cBOM kpail, cBoro Ponuny,
CBOMH S13bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoia Poccuu;



LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACICAUI0 M TMaMATHUKAM MPUPOJBI, JOCTHKECHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHUX YYEHBIX B CTAHOBJICHHE W PA3BUTUE OHMOJIOTHH,
MMOHMMAaHUsI 3HaYEHUs OWOJIOTMU B MO3HAHWUU 3aKOHOB IMPHUPOJIbI, B KU3HU YEJIIOBEKA U COBPEMEHHOIO
0O0IIIECTBA;

uaeiHas yOe:K IEHHOCTh, TOTOBHOCTD K CIIY’KeHHUIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPHUHUMATh OCO3HAHHBIC DPEHICHHS, OPUEHTHUPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULUAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHE SMOITMOHAITBPHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HBIX BUIaX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KadyecTBa
TBOPUYECKOM JTMYHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (GopMHMpPOBaHMA KYJbTYPbl 30POBbS M 3MOLMOHAJIBLHOIO
0J1aronmoJryyms:

MMOHUMAaHWE W peaju3alus 3J0pOBOro W 0Oe30macHoro obOpasza XKU3HH (370pOBOE TMHTAHME,
coONIoficHHe TUTHEHWYECKUX MpaBWJI M HOPM, COANaHCHUPOBAHHBIM pEXKHUM 3aHATHH M OTHAbIXA,
perynspHas ¢uznyecKass akTUBHOCTH), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOHIIEHHS K
coOCcTBEeHHOMY (PU3UYECKOMY U ICUXUIECKOMY 37I0POBBIO;

MMOHMMAaHHe IEHHOCTU MPaBUJ WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO OE30MacHOTO MOBEACHHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJIEACTBUA M HENpUSTUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS alKOroJs,
HApKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOM JEATENBHOCTH TEXHOJOTUYECKOW M COLMAJIbHOM HaIlpaBIE€HHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHSITH TAKYIO A€ATEIbHOCTD;

UHTEpEeC K pa3iaudHeiM cdepam mnpodecCHOHANBHONW AESITeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOpP Oynymiel mpodeccuu u peann30BbIBaTE COOCTBEHHbBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTH U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHHUIO HA MPOTHKEHUH BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHUECKHU IIeJIecO00pa3Hoe OTHOIICHHE K MPUPOJie KaKk UICTOYHUKY JKU3HU Ha 3eMiie, OCHOBE
€€ CyILECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS AKOJIOTUYECKOI KyIbTYphl: TPUOOPETEHUE OMBITA TUIAHUPOBAHUS TTOCTYITKOB
Y OLIEHKH UX BO3MOXHBIX MOCJIEICTBHUI 1151 OKPYXKAIOLLEH CPEebl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTel UX pelIeHHUs,;

CIOCOOHOCTh MCIOJIB30BaTh MPHOOpETaeMble MPH M3yYEeHUH OMOJOTUU 3HAHUS U YMEHUS TMPHU
pelieHnd TMpoOiIeM, CBS3aHHBIX C PAlMOHAIBHBIM TMPUPOJIOINONB30BAHUEM (COOTIOCHHE TIPaBUI
MOBEJIEHUsI B IMPHUPOJIE, HAMPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochepsl);



AKTUBHOE HEIPUITUE JICUCTBUNA, NPUHOCALIMX BpPEI OKPYKAKOLIECH MPUPOAHON Cpele, YMEHHE
IIPOrHO3UPOBATh HEOJIArONpPUSTHBIE 3KOJOTMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX AEUCTBUM U
IIpeI0TBPAILATh UX;

HaJIM4YUE€ Pa3BUTOrO  HKOJOTUYECKOTO  MBILUIEHUS, HSKOJIOTMUYECKON  KyJIbTYphl, OIIbITA
JESITEIbHOCTH 3KOJOTMYECKON HAIPAaBJIIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMH B IIO3HABATEIbHOM,
KOMMYHHMKaTUBHOM M COIIMAJIbHOM IPAKTHKE, FTOTOBHOCTU K YYaCTHIO B NPAKTUYECKOU AEATEIBbHOCTU
9KOJIOTMYECKOM HalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

C(OPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HayKH U OOLIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JMAJIOre KyJIbTYpP, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTa B NOJUKYJIbTYPHOM MHPE;

COBEpUICHCTBOBAHNE S3bIKOBOM UM YHUTATENIbCKOM KyIbTYpbl KaK CpEJCTBAa B3aUMOJCHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MOHMMaHWe CHequpuKd OUOJOTUM Kak HayKH, OCO3HaHHA €€ poiau B (HOPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIIJIEHHS, CO3/ITaHUU IEJIOCTHOTO IMPEACTaBICHUS 00 OKpYXKarollleM MHpe
KaK O €IMHCTBE INPUPOJIbI, YEIOBEKa U OOIIECTBa, B NMO3HAHMM HPHUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHny npodsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTU OHOJIOTHH JIJIsi COBPEMEHHOW LMBUIIM3ALMU: 00ECIIeYeHUs HOBOTO
YPOBHS Pa3BUTHUS MEIULMHBI, CO3JaHUE TEePCHEKTUBHBIX OHWOTEXHOJIOTUH, CHOCOOHBIX pemaTh
pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MMOMCKA IMyTeH BbIXOJA U3 II00AIbHBIX IKOJIOTHYECKUX
npoOieM U oOecnedeHus Iepexoja K YCTOWYMBOMY Ppa3BUTHIO, PAallMOHAIBHOMY HCIIOJIb30BaHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJyYEHUU OHOJOTMYECKMX 3HAHMM B LENSIX MOBBIIEHUS 0OmIei
KYJIbTYpbI, €CTECTBEHHO-HAYYHOI IPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIMOHAIbHONW IPaMOTHOCTHU
oOyJaromuxcsi, GopMUPYyEeMON MPU U3YICHUH OMOJIOTHH;

IIOHMUMaHHE CYIIHOCTH METOJOB TIO3HAHMS, MWCHOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh MOJIydaeMble 3HAHMS JUIS aHANIU3a U OOBSICHEHUS SBJICHUM OKPY)KAIOILIEero
MHpa U MPOUCXOASIIMX B HEM HM3MEHEHMH, yMEHHE AenaTh 0OOCHOBAHHBIE 3aKIIOYEHHs] HA OCHOBE
Hay4YHBIX (PAKTOB ¥ UMEIOIIUXCS TAaHHBIX C LIEIBI0 OJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO MCIIOJIB30BaTh OMOJIOIMUECKUE 3HAHUS JUIsl pelieHus mpolieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE [IEHHOCTH HAy4YHON JEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATh IPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIbBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MeranpeqMeTHble  pe3yibTaThl OCBOEHHMsSI ydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HauMMble  JUII  (OpPMHUpOBaHMS ~ MHPOBO33pEHHMS  OOy4aromMXcs  MEXIUCIUILTMHAPHBIE
(MeXnpeaMeTHbIe) OOLIeHayyHble MOHATHS, OTpaXkKalollue IeIOCTHOCTh HAayyHOW KapTUHBI MHUpa H
crnienn(UKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPTUs, SIBICHHE,
mporecc, CHCTeMa, HaydHbIl (akT, MNPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
UcclieIoBaHNe, HAOII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT U JPYTUX), YHUBEpCAIbHbIE yueOHbIe AeHCTBUS
(mo3HaBaTenpHbIE, KOMMYHHUKAaTHUBHBIC,  pEryJsATHBHbIE), oOecneuuBaromue  (GopMHUpOBaHHE
(GYHKIMOHATBPHOH TPAaMOTHOCTH M COLUMAJIBHOW KOMIETEHIMH OOY4YaloIIMXCs, CIIOCOOHOCTD
oOyJaromuxcs HCIOJIb30BATh OCBOCHHBIE MEXKAMCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUSA H
YHUBEpCaJbHbIC YUeOHbIE JICHCTBUS B O3HABATEIbHOM U COIMAIEHON MPAKTHKE.



MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHHUSI MPOTPaMMBbl CPEIHEro OO0Iero oOpa3oBaHUs JIOJKHBI
OTpaxkarb:

OgyajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH II03HABATEIbHBIMH A€ CTBUSIMU:

1) 6a3oBble JIOrMYecKHe AeHCTBHS:

CaMOCTOATENIbHO  (OpMyIHpOBaTh M aKTyalU3upoBaThb MNpodJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

HCIO0JIb30BAaTh IPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIILIEHUS (aHanu3a, CHUHTE3a,
CpaBHEHMsI, Kiaccu(uKanuu, 0000IIEH ), PACKPBIBATh CMBICI OMOJOTMYECKUX MOHATUH (BBIICIATH X
XapaKTepHbIE IPU3HAKHU, YCTAHABIIUBATD CBSI3U C IPYTUMHU MOHATUSIMHU);

ONPEENATh eI JIeSTEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS, COOTHOCUTD
pe3yJbTaThl JEATEIILHOCTH C IOCTABJIEHHBIMU LIEISAMY;

MCI0JIb30BaTh OMOJIOTUYECKHUE MOHIATHS ISl 00bSICHEHUS (DAKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTH JIOTUYECKHE PpACCyX ACHUS (MHIYKTUBHbBIE, JEAYKTHBHbIE, 10 AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYUS B PpPACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUpOBaTh BBIBOJBI U
3aKJIIOUEHUS;

MPUMEHSITh CXEMHO-MOJIENIbHbIE CpPEICTBA JUId TPEJCTABICHUS CYIIECTBEHHBIX CBS3ed H
OTHOIIEHUNW B W3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TakKe IMPOTUBOPEUUN Ppa3HOTO poja,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OOPMAIIMOHHBIX HICTOYHHUKAX;

paspabaThiBaTh IUIaH pPELIEHUS MPoOJeMBbl ¢ y4ETOM aHajau3a HUMEIONIMXCS MaTepUabHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIESITEILHOCTb, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LIEJSM, OIICHUBATD
PHUCKHU MOCIEACTBUN NEATENLHOCTH;

KOOPIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PEaJbHOr0, BHPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE TeHCTBHSA:

BIIQJIETh HaBbIKAMU Yy4YeOHO-UCCIIEIOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH, HaBbIKaMU
paszpeleHus npooiaeM, CioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY OMCKY METOJOB pellIeHuUs
MPAKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUS;

UCIOJIb30BAaTh pAa3JIMYHble BUIbl JESATENBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIIpEeTaINH, TPeoOpa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCJIE IPU CO3/IaHUU
y4eOHBIX U COLUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIII THUI MBIIUICHUS, BJAAETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 33Jayd B O0Opa30BATENbHOW MAESATEILHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITH TIPUUMHHO-CJICICTBEHHBIE CBS3U M aKTyalIM3UpPOBATH 337ady, BBIABUTATh TUIOTE3Y €€
pelleHns, HaXOAUTh apryMEHTHI Ui JO0Ka3aTesbCTBA CBOMX YTBEPXKICHMI, 3a/laBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIN3MPOBATh IOJIYYCHHBIE B XOJI€ PEUICHMS 3aJa4M Pe3yJabTaThl, KpPUTHUECKU OLIEHUBATH MX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHUOOPETEHHBIH OTIBIT;,

OCYIIECTBIIATh IIE€JICHANIPABICHHbBII IMOMCK IEepeHoca CpEeACTB U CIIOCOOOB JIEHCTBHS B
po(hecCHOHANBHYIO Cpeay;

YMETh MEPEHOCUTH 3HaHUS B MO3HABATEIbHYIO M MMPAKTUYECKYIO 00IACTH KU3HEACATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTei;

BBIIBUT'aTh HOBBIE MJIEH, TMpeAIaraTb OpUrMHAIbHBIE MTOAX0/Ibl U PEIIeHUs, CTABUTh NMPOOJIEMBI U
3aJ1a4M, JOIYCKAIOUINE aIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCS B PA3JINYHBIX UCTOUYHMKAX MH(pOpMAIMHU (TEKCTe Y4eOHOTro mocoOus, Hay4HO-
MOTYJISIPHOM JTUTEparype, OMOJOTHYECKUX CIIOBApsAX U CIIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX,
B UHTepHeTe), aHanu3upoBaTh WHGOPMAIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKH
OLICHUBATh €€ TOCTOBEPHOCTh M HEMTPOTHUBOPEUYNBOCTb;

¢dopMynupoBaTh 3ampochkl W IPUMEHSATh pPas3IMYHbIE METOJABl TPH TOUCKE U OTOOpe
Ouonorudeckoit HHGOpMaIul, HeOOXOIUMOM TSl BRITIOJIHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh  ONBIT  HCIOJB30BaHUSA  MH()POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHUMAIBbHYIO (DOPMY MPEACTaBICHHUS OHOJIOTHYECKON HH(pOpMauu
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U JIPYTOE€);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEJICTBA IPU paboTe ¢ Onosornieckoii madopmarmeii:
MPUMEHSTh XUMUYECKUE, PU3NUECKIEe M MaTeMaTHYECKHe 3HAKH U CUMBOJIBI, (popMyIibl, abOpeBuaTypy,
HOMEHKJIATYpY, UCTIOIH30BATh M MPEOOPA30BHIBATh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJIETh HAaBBIKAMH PACIIO3HABAHUS W 3aIIUTHl MH(GOpMAIH, MHPOPMAIMOHHONW 0€30MacHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMY /1€ CTBUSIMM:

1) o6enue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax >KM3HH, aKTUBHO y4acTBOBATh B JUAIOTE WU
JMCKYCCHH TIO CYIIECTBY OOCYXITaeMoil TeMbl (YMEHHE 3a/laBaTh BOIIPOCHI, BHICKA3bIBAThH CYKICHHS
OTHOCHTEIIEHO BBITIOJTHEHHUS MTPEIaraeMoi 3a/1aud, YIUTHIBATH HHTEPECHI M COTIIACOBAHHOCTH TIO3UITHIA
JIPYruX y4aCTHUKOB JINAJIOTA WM JUCKYCCHUH ),

pacrio3HaBaTh HeBepOalbHBIE CpEACTBa OOIICHMS, MOHWMATh 3HAYEHUE CONHUAIBHBIX 3HAKOB,
IPENOChIOK BO3HUKHOBEHMS KOH(IMKTHBIX CHUTyallud, yMETb CMAr4aTbh KOH(JIUKTBI U BECTH
IIEPErOBOPHI;

BIIQJIeTh Pa3IMYHBIMHU crlocoOaMu OOLIEHHS U B3aMMOJAEHUCTBHS, NOHUMAaTh HAMEpPEHMs APYrux
JIOZIEeH, MPOSIBIISITh YBAXKUTEIBHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOM (hopme popMyInpoBaTh
CBOM BO3PAXKECHMUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3pEHHsI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMaTh M MCIOJIb30BaTh IMPEUMYILECTBA KOMAHJHOW W HHAMBUIYAJIIHOM paboThl IpH
peieHn OnoJoru4eckoi npodieMel, 000CHOBBIBaTh HEOOXOAUMOCTh NPUMEHEHHs IPYNIOBBLIX (HopMm
B3aMMO/ICHCTBYSI IIPU PeLIeHUH yueOHOMH 3a1a4H;

BbIOMPATh TEMAaTHMKy W METOJbl COBMECTHBIX JEWCTBUH C y4éTOM OOIIMX HHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0r0 4ieHa KOJUIEKTHUBA;

IPUHUMATh LM COBMECTHOM JIEATENIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110
e€ JOCTI)KEHHUIO: COCTaBIATh IUIAH JEHCTBMM, paclpelessiTh poJid C y4ETOM MHEHUH Y4YacTHHUKOB,
o0cCyX/1aTh pe3yJabTaTbl COBMECTHOM padoThI;

OLICHUBAaTh KaueCTBO CBOEr0 BKJIAJAa M KaXJOT0 YYaCTHMKA KOMaHJbl B OOIIMH pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE TPOEKTHI, OLEHMBATh HWJEM C TO3MLIUMU HOBHM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHUECKOE IOBEJCHHE B PA3IUYHBIX CUTYAIUSX, HPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATHBHBIM.

OsJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSAMU:

1) camoopranu3anus:

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHMS ISl BBISABICHHS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;



BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUU 1EJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IIOCTYNKax II0 OTHOLICHHIO K JKMBOM INPHUPOJAE, CBOEMY 3J0POBBIO M 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEIIBHO OCYIIECTBIISATH IMO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATH MPOOJIEMBI, CTABUTD
1 GOpMyYIMpPOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTeIbHON AEATEIBHOCTU M dKU3HEHHBIX CHUTYaIUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIIEHHs NPOOJeMbl € y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUA;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JeTIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBATh (OPMHUPOBAHUIO M TPOSIBICHUIO HIMPOKON HPYIMLMU B pPasHBIX 00JacTIX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHWBAaTh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIJIETh HaBbIKAMHU MO3HABATEIbHON pe(IeKCMM KaK OCO3HAHMsI COBEpLIAEMbIX ACUCTBUA U
MBICIIUTEIbHBIX MPOLECCOB, WX PE3yIbTaTOB W OCHOBAHHM, MCHOJIb30BaTh NMPUEMBI peQiieKCUu s
OIIEHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHH)KEHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JIPYrUX Ha OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro 4eJOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbrarhl ocBoeHHS mnporpamMmmbl COO mo Ouosiormu Ha 0a30BOM YpOBHE
BKJIFOYAIOT crienuduiecKue st yaeOHoro npeamera «buosiorus» HaydHble 3HaHUsI, YMEHUS M CIIOCOOBI
JNEHUCTBUIM TIO OCBOEHHUIO, HHTEPIIPETAllMM M TPeoO0pa3oBaHUIO 3HAHWUW, BHJBI JACSITEIBHOCTH I10
MOJTYYCHUIO HOBOTO 3HAHMS W NMPUMEHCHHMIO 3HAHWHI B PA3IMUHBIX YYCOHBIX CHUTYAIMSAX, a TaKKe B
peaIbHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX ¢ Ouosorueil. B mporpaMMe npeaMeTHbie pe3ylbTaThbl
MIPEJICTaBJICHbI IO TOaM O0y4YEeHHUS.

[IpenMeTHbie pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» ¢ 10 knacce AOMKHBI
OTpPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUH O MecTeé U pOJM OWOJOTMM B CHCTEME HAy4yHOro 3HAHUs
€CTECTBEHHBIX HayK, B JOPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYUYHON KapTUHBI MUPA U HAYYHOTO
MHPOBO33PEHHUSA, O BKJIQJ€ POCCUUCKUX U 3apyOEKHBIX Y4YEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTHH,
(YHKIIMOHATBFHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHsI )KU3HEHHBIX 3a/1a4;

YMEHHME pacKpbIBaTh COJEp)KaHHE OHOJOTHYECKMX TEPMUHOB W TOHSATHM: >KW3Hb, KIETKA,
opranu3M, MeTabonu3M (0OMEH BeIIecTB M TMpeBpallleHHe JHEpPruu), roMeoctas (camMoperymnsius),
ypOBHEBas OpraHU3aIusl KUBBIX CHCTEM, CaMOBOCIPOM3BeIEHUE (PENmpOAYKIIKs), HACIEICTBEHHOCTH,
M3MEHUYUBOCTbh, POCT U PA3BUTHUE;

yMEHHME Uu3Jaratb OWOJOrHMYecKHe Teopuu (KIeTO4YHas, XpOMOCOMHAs, MYyTallMOHHas,
[EHTpaIbHas JOrMa MOJIEKYIsIpHOU Ouomnorun), 3akonsl (I'. Mengaens, T. Moprana, H. 1. BaBunosa) u
yueHus: (0 IIEHTpax MHOT0OOpa3usi M TMPOUCXOXKACHUS KyIbTypHbIX pactenuid H. WM. BaBwuiosa),
OTIPEIeNATh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;



YMCHHC BJIaJACTh MCTOAAMU HAYYHOI'O IMO3HAHHA B 6I/IOJ'IOI‘I/II/II Ha6J'IIOII€HI/I€ U OIIMCAaHUEC KXUBBIX
CUCTCM, IIPOLECCCOB U SIBJIGHHP'I, opranusanys " IPOBCACHHUC 6I/IOJIOI‘I/I‘-I€CKOI‘O 9KCIICPpUMCHTA,
BBIIBUKCHHUC THUIIOTC3bI, BBIABJICHHUEC 3aBHUCHUMOCTH MCKAY HCCICAYCMBIMU BCIMYMHAMU, o0ObsAcCHeHHE
MOJIYYCHHBIX PE3YyJIbTATOB, HMCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHfI, TeOpI/Iﬁ MU 3aKOHOB, YMCHUC OCJIaThb
BbIBO/JIbI HAa OCHOBAHUH ITOJIYYCHHBIX PC3YJIbTATOB;

YMCHHUC BBIICIATE CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK IIPOKAPUOT H©U OSYKApPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHa BEIIECTB U
NpEeBpaIleHUs] PHEPTUU B KIETKEe, (OTOCHMHTE3a, IJIACTUYECKOTO M DHEPreTHYecKOoro oOMeHa,
XEMOCHHTE3a, MMHTO3a, Meﬁ03a, OIIOAOTBOPCHUA, PA3MHOXCHUSA, HWHAUBUAYAJIBHOI'O Pa3BUTHA
opranusma (OHTOTEHE3);

YMCHUC MNPHUMCHATH IIOJYYCHHBIC 3HAHUA JId 00BsACHEHUS OMOIOTrMYECKUX IIpOLECCOB H
ﬂBJ'ICHI/II\/II, IJid PUHATHUA TTPAKTHYCCKUX peIlIeHI/If/'I B HOBC@HHGBHOﬁ KNU3HU C ICJIIBIO oOecrieyeHus
0€30IMaCHOCTH CBOETO 3JI0POBBSI M 3[I0POBBS OKPYXKAIOIIUX JIFOJEH, COONOJCHUS HOPM T'PaMOTHOTO
MOBEJICHUsI B OKpYXKaloled NPHUPOTHON cpele, IMOHMMaHWEe HEOOXOJUMOCTH UCIOJIb30BaHUS
JOCTHUXKEHUN COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTUM U1 pallMOHAIBHOTO IIPUPOIOTIOIb30BaAHUS;

YMCHHUEC pe€IIaThb 3JICMCHTAPHLIC N'CHECTUYCCKUC 3aJa4d Ha MOHO- U I[I/IFI/I6pI/II[HO€ CKpCUIMBAaHUE,
CIIETIJICHHOE HAaCJIeZIOBAaHUE, COCTABJIATH CXEMBl MOHOTHOPWIHOTO CKPEIIMBAHUS JUISA TPEICKa3aHHsI
HaCIIe/IOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMIOJIHATH J1A0OpaTOPHBIE U MpaKTUUYeCKHe paboThl, COONI0NaTh MpaBuiia Ipu padoTe ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYI0BaHUEM;

YyMEHHE KPUTUYECKH OILIEHMBAThb W HUHTEPIPETUPOBATh HHPOPMALUIO OHOIOTrMYECKOTrO
COJCpIKaHM, BKIOYAIOIIYIO ICEBAOHAYUYHBIC 3HAHUA U3 PA3JIMYHBIX MCTOYHUKOB (Cpe)ICTBa MacCcoOBOU
nH(pOpMalLlUY, HayYHO-TIOMYJISIPHBIE MaTepHalibl), STUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
OMOJIOruH, MEIUIIMHE, OMOTEXHOJIOTHH;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIE COOOIIEHHs, 000011ass OMOJIOTHIECKYIO
MH(OPMALIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHHHBIN anmapaTr OUOJIOTHH.

[IpeameTHBIE pe3yabTaThl OCBOCHHS ydeOHOTo mpenmera «buomorusi» 6 11 knacce NODKHBI
OTpaxarb:

chOpPMUPOBAHHOCTh 3HAHUH O MecTeé M POJM OWUOJOTMH B CHUCTEME HAaydyHOTO 3HaHUA
€CTECTBEHHBIX HayK, B JOPMUPOBAHUN COBPEMEHHOI €CTeCTBEHHO-HAYUYHON KapTHUHBI MUPA U HAYYHOTO
MHPOBO33PEHHUSA, O BKJIQJ€ POCCUUCKUX U 3apyOEKHBIX Y4YEHBIX-OHMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YEJIOBEKa JIJIsl PELICHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHUE OWOJIOTMYECKUX TEPMUHOB M TMOHSATUN: BUJ, MOMYJISIIHS,
reHo(OH I, HBOJIOLHUSA, ABIKYLIUE CUJIbl ((aKTOpPHI) HBOJIIOLMHU, MPUCIOCOOIEHHOCTh OPraHHU3MOB,
BHUJI000pa30BaHUe, SKOJOrHYecKue (aKkTOpPbl, IKOCHCTEMa, MPOAYLEHTHI, KOHCYMEHTBI, PEIylEHTHI,
L[eNU MUTAaHUS, YKOJIOTUYECKasi MUpaMuia, OMoreoleHos, buocdepa;

yMEHHE HM3Jarath OuoJiorndyeckue Teopuu (dBoironuonHas Teopus Y. JlapBuHa, cHHTETHUYECKas
TEOpHUsI IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxoactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHuil u myrei sBomronuu A. H. CeBepuioBa, yuenus o 6uocdepe B. Y. Bepuazackoro),
OTIPEIeNATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYyYHOTO MO3HAaHUS B OWMOJIOTUU: HAONIOJIEHUE U OTHMCAHUE KUBBIX
CUCTEeM, IMPOILIECCOB U SBJCHWI, OpraHu3alysl ¥ TMpOBEIECHHE OHOJIOTHYECKOTO HKCIEPUMEHTA,
BBIJIBIDKCHUE THIOTE3bI, BBHISABICHUE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU BEIHMUYMHAMH, OOBSICHEHHE
MOJIYUEHHBIX Pe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOpUN M 3aKOHOB, yMEHHUE JAeNaTh
BBIBOJIBI HA OCHOBAHHH TIOJTyYEHHBIX PE3YIIBTATOB;

YMEHHE BBIJICNATh CYIIECTBEHHbIE NPHU3HAKU CTPOEHUS OHMOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJSALUHI, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOTeOlEHO30B M 3KOCHCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACJIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa30BaHMS,
MPUCTIOCOOIEHHOCTH OPraHW3MOB, NEHCTBUS HSKOJOTHUYECKUX (aKTOPOB HAa OpPraHU3MBI, TEepeHOoca



BELIECTB M IIOTOKAa HSHEPIMM B 3KOCHCTEMAX, AHTPOIIOTEHHBIX HM3MEHEHHl B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIECTB U OMOTEOXMMHUYECKHIX IIUKIOB B Onocdepe;

YMEHUE NPUMEHATh TOJyYCHHBIE 3HAHUS IS OOBSICHEHHUS OMOJIOTMYECKUX TIIPOLIECCOB H
SBIICHUM, U TPUHATHS NPAKTHYECKUX PEIICHHH B TOBCEJIHEBHOW KH3HH C LEIbI0 00ecCredeHus
0€30IIaCHOCTH CBOETO 3JI0POBbSI M 3[I0POBbS OKPYXKAIOIIUX JIFOJCH, COONIOJCHNUS HOPM T'PaMOTHOTO
MOBEJICHUSI B OKpYXKAlOIIed MPUPOJHOW cpelne, IOHMMaHWE HEOOXOAMMOCTH HCHOJIb30BAHUS
JOCTUXKEHUI COBPEMEHHOM OMOJIOTHH JUIs pallMOHAIIBHOTO IIPUPOI0TI0Ib30BaAHUS;

YMEHHE pEelIaTh JEMEHTapHbIe OMOJOTHYECKHE 3a]]aul, COCTABIISTh CXEMbl IIEPEHOCA BELIECTB U
SHEPrUH B IKOCHCTEMaX (ICTTH MUTAHUS);

YMEHHUE BBITIOJHATH Ja0OpaTOpHbIE U MPAKTHYECKHE PadOThI, COOMIOAATH MpaBMiIa Ipu padboTe ¢
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHHBAaThb W HUHTEPIPETHpPOBaTh HH(OpManHi0 OHOJIOTHUYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO NICEBJOHAYUHbIE 3HAHUS U3 Pa3IMYHBIX MCTOYHHUKOB (CpPEICTBa MacCOBOM
nH(poOpMallUY, HAyYHO-TIONMYJSPHBIE MaTepualbl), paccMaTpuUBaTh TJOOANbHBIE 3KOJIOTMYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO03/1aBaTh COOCTBEHHbIE TUCHMEHHBIE U YCTHBIE COOOIIEHHS, 000011ass OMOI0TUYECKYIO
HH(}OpPMALIKIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUMHBIN anmnapaTr OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KoaudecTBO 4acoB

Ne i/ HaumeHoBaHue pa3/ie/ioB U TeM KonTpo MpakTuu JuekTpoHHbIe (UG PpOBBIE) 00pa3oBaTeIbHbIE
MporpaMMal Bcero | JbHBIE ecKue pecypcbl
padoThI padoTsbI
1 Brostoris KaK Hayka ) 05 bubmuoreka IJOK https://m.edsoo.ru/7f41c292
https://www.yaklass.ru https://resh.edu.ru
) JKHBbIE CHCTEME! M HX OpraHH3ALI 1 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
https://www.yaklass.ru https://resh.edu.ru
3 XUMHUYECKHUIT COCTaB U CTPOCHUE 8 1 bubnunoreka [IOK https://m.edsoo.ru/7f41c292
KIIETKH https://www.yaklass.ru https://resh.edu.ru
4 K UBHE TG TEBHOCTS KICTKH 6 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
https://www.yaklass.ru https://resh.edu.ru
5 Pa3MHOKeHHE ¥ HHIWBUAYaIbHOE 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB https://www.yaklass.ru https://resh.edu.ru
6 HacnencTBeHHOCT U MI3MEHUYUBOCTh 8 15 bubmmoreka IIOK https://m.edsoo.ru/7f41¢c292
OpraHu3MOB https://www.yaklass.ru https://resh.edu.ru
7 Cenekuus opranu3MoB. OCHOBBI 3 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOI MU https://www.yaklass.ru https://resh.edu.ru
g Pesepaioe Bpens 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
https://www.yaklass.ru https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
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11 KJIACC

Ne i/t

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTtejibHbIE

pecypchbl

DBOJIOMMOHHASA OUOJIOTHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru
https://resh.edu.ru

BOSHI/IKHOBeHI/Ie )41 paSBI/ITI/Ie JKU3HHU Ha
3emite

0.5

bubmmoreka [{OK
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru
https://resh.edu.ru

Opranu3Msl ¥ OKpyXarolas cpeia

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru
https://resh.edu.ru

COO6H.[CCTBa " 3KOJIOTMYECCKHUE CUCTEMBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru
https://resh.edu.ru

PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MNOYPOUYHOE INIAHUPOBAHHUE 10 KJIACC
Basoswiii yposens: yueb. ons 10 kn JI.K.Benses, I .M. Qoimwmuy - M.: Ilpoceewenue, 2020.

Kosmuect I[Ipumeuanue
Ne n/m Tema ypoka BO YaCOB Jara uzyuenust
Beero ITo niany ITo gakry

1 buonorus B cucreme Hayk 1 01.09.
MeTtomap! mo3HaHUs )KUBOM NTpUPO kL. [IpakTrueckas padora Ne 1

2 «Hcnonb3oBaHue pa3IMuHbIX METOJIOB MPU U3YYEHUU OHOJIOTHUECKUX 1 08.009.
00BEKTOBY

3 buonoruueckue cuctemsl, IPOIECCH U UX U3yUEHUE 1 15.09.
XuMH4eckuil coctaB KIeTKU. Bojia 1 MuHepasibHbIE COJH 22.09.

5 Bbenku. CocTaB u cTpoeHHE OCITKOB 1 29.09
depmeHTh — Ononorudeckue karanuzatopsl. JlabopaTtopuas pabora Ne

6 1 «3yueHne kaTanuTHYECKO aKTUBHOCTU (PEPMEHTOB (Ha pUMepe 1 06.10.
aMUJIa3bl WK KaTajasbl)»
VraeBoasl. JInnmasl 1 13.10
Hyxnennosbie kucinotel. ATO 1 20.10
Hcropus u meTo bl m3ydenus kietku. Kiierounas teopus 1 27.10

10 KiteTka xaxk 1eiocTHas )KUBas cucreMa 1 10.11
CtpoeHnue sykapuoTH4YecKoi KieTku. JlaboparopHas padoTa Ne 2

11 «3yuyeHne cTpoeHUs KJIETOK pacTEHUM, )KUBOTHBIX, TPHOOB U OaKTepuit 1 17.11
M0l MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax u X OMHUCAHHE»

12 OOMeH BelecTB WK META00IN3M 24.11

13 dorocuHTe3. XeMOCUHTE3 01.12

14 DHepreTudeckuii o0OMeH 1 08.12
XKuznennsiit nuka kietku. [lenenue knetku. Muros. JlabopatopHas

15 pabota Ne 3 «HaGmroeHne MUTO3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa 1 15.12
Ha TOTOBBIX MUKpPOTIpErapaTax»

16 buocunTes O6enka. Peakiius MaTpUYHOTO CHHTE3a 1 22.12




17 Tpaucnsus — OuocuHTe3 OeNKa 1 29.12

18 Hexnerounsie (hopMbl )KU3HA — BUPYCHI 1 12.01

19 @DopMBbl pa3MHOKEHUS OPraHU3MOB 1 19.01

20 Meiios 1 26.01
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK. OTUIOIOTBOPEHUE.

21 JlaboparopHas padota Ne 4 «3ydeHue cTpOCHHS MOJIOBBIX KIETOK Ha 1 02.02
TOTOBBIX MHKpOIIpErapaTaxy

22 WupuBuyansHOE pa3BUTHE OPTaHU3MOB 09.02

23 I'eHeTka — HayKa O HACJICJICTBEHHOCTH U M3MEHUYNBOCTH 1 16.02

24 3aKOHOMEPHOCTH HACIIEAOBAaHUS NMPU3HAKOB. MOHOTHOpHIHOE 1 93.02
CKpeIIMBaHNE

o5 JlurunbpuHoe CKpeImmnBaHue. 3aKOH HE3aBUCUMOTO HaCIe0BaHUS 1 01.03
MIPU3HAKOB
CueruieHHOe HaclieZjoBaHue MpU3HaKoB. JlJabopaTtopHast padora Ne 5

26 «3yuenre pe3ynbTaTOB MOHOTUOPUIHOIO U JUTHOPHIHOTO 1 15.03
CKpEIIMBAaHUSA y APO30(HIIBI Ha TOTOBBIX MHKPOIIPEIIapaTax»

27 Ienernka nona. HacrnenoBanue NpU3HAKOB, CHEMUIEHHBIX C IOJIOM 1 22.03
N3menunBocTh. HenacnencrsenHas n3aMeHUMBOCTh. JlabopaTopHas

28 pabora Ne 6. M3ydenue MoquUKalMOHHON M3MEHUYMBOCTH, TIOCTPOCHUE 1 05.04
BapHAIMOHHOTO Psi/ia M BAPHAIIMOHHON KPUBOWY

29 HacneacrBennas usmeHuuBocTh. JlaboparopHas padota Ne 7. « Ananus 1 12.04
MYTaIMi y Jpo30(HIbl HA TOTOBBIX MUKPOIIPEIapaTaxy

30 I'eneruka yenoBeka 1 19.04

31 PesepHblit ypok. O6o0meHue mo teme «HacnencTBeHHOCTh U 1 26.04
M3MEHYHMBOCTb OPTaHU3MOBY

32 Cenexuus Kak HayKa U IIPOLECC 1 03.05

33 MeTobl ¥ JOCTHKEHUS CEeKIIMU PACTCHUN U JKUBOTHBIX 1 10.05
broTexHoI0THS Kak 0Tpacib MPOU3BOICTBA

34 HTorosoe TectpoBaHue 3a Kypc 6uonoruu 10 macca, 1 17.05

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosmmyectBo I[Ipumeuanue
Jara usyyenus
Ne n/m Tema ypoka Hacob
Beero ITo niany | Ilo
pakry

DBOJIIOIHS U METOJIbI €€ U3yUCHUSs 1 02.09
HcTopust pa3BUTHS MPEICTABICHUN 00 3BOIOINN 09.00.
MHUKpPO3BOTFOIHS 1 16.09
[Momynsiust Kak 3JeMEeHTapHas €IUHHIIA BUAA U SBOJIOINH.

4 JIaboparopHnas padota Ne 1 «CpaBHEeHHE BUJOB 110 1 23.09
MOP(}OJIOTHIECKOMY KPUTEPHIO)

5 JIBroKyIIHe CHITBI (DJIEMEHTapHBIE (PaKTOPBI) IBOJIFOITUN 1 30.09

6 EctectBennslit oT00p 1 ero Gpopmbl 07.10
PesynbTaThl 3BONIONNN: TIPUCTIOCOOIEHHOCTH OPTaHU3MOB U

7 BHI000pazoBanue. JlaboparopHas padota Ne 2 «Onucanue 1 14.10
MIPHUCIIOCOOJICHHOCTH OpraHu3Ma u €€ OTHOCUTEIBHOTO XapaKTepay
HamnpaBnenus u myts MaKpo3BOJIIOIIHT 1 21.10
Heob6parumocTts 3BOTIONNMH 1 11.11.

10 Hcropus sxu3Hu Ha 3emiie U METObI €€ N3YICHUS 1 18.11

11 ['unoTe3bl MPOUCXOXKACHUS KU3HUA Ha 3emiie 1 25.11

12 PazButue xxu3Hu Ha 3emiie 1O 3paM U eproiaM 1 02.12
OcHOBHBIE ATaIbI BOJIOIUU PACTUTEILHOTO U dKUBOTHOTO MUPA.

13 [Ipaktueckas padorta Ne 1 «/3ydueHne HCKOMAEMBbIX OCTATKOB 1 09.12
pacTeHUil U )KUBOTHBIX B KOJUICKIIUSIX)

14 CoBpemeHHast cucTeMa OpraHudecKoro Mupa 1 16.12

15 DOBouoNus YeJI0BeKa (aHTPOIOreHe3) KOHTPOJIbHOE TECTUPOBaHuE 3a 1 1 93.12
MOJIyrOI1e

16 JIBrokymiue cuibl ((pakTopel) aHTpOIIOTEHe3a 1 13.01.

17 OcHOBHBIE CTaJANH 3BOJIOLNH YEIOBEKA 20.01




18 Uenoseueckue packl ¥ NPUPOAHBIC AAANTAIIMN YeJIOBEKA 1 27.01

19 PesepBHblit ypok. O0o0mieHne no reme «BO3HUKHOBEHUE U Pa3BUTHE 1 03.02
KU3HU Ha 3emiie»

20 DKOJIOTHUs KaK HayKa 1 10.02

21 Cpensl 0OMTaHHS U SKOJIOTHYECKHE (HaKTOPHI 17.02
Abuotnueckue dakropsl. Jlaboparopras padora Ne 3.

29 «Mopdonoruyeckre 0COOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT 1 94.02
oburanusy. Jlabopatopnas padora Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 bruoTtnueckue hakTopsr 1 03.03

24 DKOJIOTUYECKHE XapaKTePUCTUKHU Moy sy, [IpakTiudeckas padoTta 1 10.03
No 2 «IToacy€T miIoTHOCTH NOMYJISIIHUI pa3HbIX BUJIOB PACTEHUI»

25 CoobmecTBa OpraHu3MoB — OHOIIEHO3 17.03

26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) 07.04

97 OcHoBHBIE TIOKa3aTeNN HIKOCUCTEMBI. DKOJOTUYECKHE TUPAMUIbI. 1 14.04
CaotictBa 3xocucteM. Cykieccust

28 [TpupoaHbIEe 5KOCUCTEMBI 1 21.04

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rinobdanbHas s3xkocucTema 3eMitu 1 28.04

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1 05.05.

32 UYenoseuecTBo B Onochepe 3emin 1 12.05

33 CocyiecTBoBaHUE MPUPOBI U YEIOBEUECTBA 1 19.05.

34 Hrorosas TectupoBanue 3a Kypc 6uonoruu 11 xnacca. 1 19.05.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 kmacce/ bensie 1.K., Bopoaun I1.M., Jdemviur .M. u apyrue; moa penakiuei
bensesa JI.K., Jpimmmia .M., AknimonepHoe obmiectBo «M3garensctBo «IIpocBemnieHune»

VYueOHuk: 0a30BbIi ypoBeHB: yueOHUK, 11 kimacc/ [laceunuk B. B., Kamenckuii A.A., C. B., 'anonrok
3., Benos I'.I'.; mox pen Ilaceunuka B. B., Akiimonepnoe obiectBo «M31aTenbcTBoO
«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

IMHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU NUHTEPHET
https://m.edsoo.ru
https://www.yaklass.ru

https://resh.edu.ru
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Ha g O\ JIECTax.
 Jlupexrop mmkonsl MBOY  «Yuxoscxas COLL»

H.M.Musiccapos




