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MNOSICHUTEJIBHAS 3AITUCKA

[Ipu pazpaboTke mporpamMMmbl 10 OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpEesieHUs
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHOro mnpeamera «buosnorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIECHHOCTH IICJICH, COACpPIKaHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAHUU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0IMX LEeNsIX M MPUHIHUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero obpaszoBanusi B Poccuiickoit @enepanun, a Takxke MOJIOKEHUS O crienuduke OMoIoTuHy,
e 3HAUYECHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHBI OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O 1eNIIX, 00 00IIel cTpaTerun o0y4YeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaloOIIMXCS CcpeAcTBaMU ydeOHoro mpeamera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue 110
paszenaM UM TeMaM, PEKOMEHIYEeMYIO IMOCJIeOBATeIbHOCTh M3yYEHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeIbHOTO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B mnporpamMe mo OHONOTHHM TaKXe YYHUTHIBAIOTCS TpPeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUI 00yJaromuxcs 1mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEH mpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHI, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
IPEJICTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpekHbIM OTHOLIEHHMEM K OKpYXKarouleu
npupoaHoii cpene. IlosTomy Hapsiay ¢ u3ydeHHeM OOLIEOMONOTHYECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU UIS PEIICHUS TPUKIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  4YEJOBEKa, MEIUKO-TEHETHUYECKOro  KOHCYJIBbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO TMOBEICHUS B OKpYKAIOMIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATEIbHOCTH YEJIOBEKa Ha COCTOSHHE IPHUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHMS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIMMOCTbIO 00ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW W3 aKTyaJbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas Mperoiaraet
dopmupoBaHHe y 00ydYaromUXcs CIOCOOHOCTH AAaNTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHe cpeiHero oOIiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydalOUIMXCS MPEACTABICHMM O HAay4YHOH KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUs O JKUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W SBOJIIONWHW, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
¢dopmupoBaHUs (YHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 37I0pOBOT0 M 0Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOIE U YETIOBEKY.

Bosbmioe 3HayeHue OMOJOTHSL MMEET TakKe Uil peIleHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJ]1a4 CPEAHETO OOIero o0Opa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
O6uosorun o0ecrieunBaeT yCIIOBUS ISt (dhopmMupoBaHUs WUHTEIJICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUU C TMPEJICTaBICHUSMHM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHBIEC IOJOXKEHHS O TIPETHA3HAYCHUH YIeOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY JUIS OMNpEJeNeHHs MOJIXO0A0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHUS, TIPEACTABICHHOTO B IPOTpaMMe TI0 OHOJIOTHH.



OTt60p conmepkanus yuyeOHOTO TipeameTa «buonorusy» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUHU C KOTOPHIM O00YyYaIOUIHeECs TOJKHBI
OCBOMTh

3HaHUA M YMEHHMs, 3Ha4uMble sl (opMHUpOBaHMs OOLIEH KyIbTYpbl, ONpEIesIomnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCE/IHEBHOM KHM3HU U MPAKTUUECKON nesTenbHOoCcTH. Ocoboe MECTO B 3TOM CHUCTeMe 3HAHUI
3aHMMAIOT DJIEMEHTBl COJICPIKAaHUs, KOTOphIE CIy’)KaT OCHOBOM s  (OpMHUpPOBaHUS
MPEJCTAaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUSIX JTUYHOCTH, CTIOCOOCTBYIOIINX I'yMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHUsI.

CtpykTypupoBaHHe coepkKaHHsl y4eOHOr0 MaTepHralia B IporpaMme 1o OMojIoruu

OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAUCHUS 3HAHWA OO0 OTIUYUTEIHHBIX
O0COOCHHOCTSIX KHBOW MPUPOJIBL, O €€ YPOBHEBOM OpraHM3allly U SBOIIONUHU. B cooTBeTCTBHM C
TUM B CTPYKType yueOHOro mpenmera «buosiorus» BbIIEICHBI CIEIYIOIIUE COJIepKaTelIbHbIC
nuHun: «buonorus kak Hayka. MeToJbpl HaydHOro mnosHaHus», «KieTka kak Ouosoruyeckas
cucrtema», «Opranu3sM Kak Owuosormueckas cucrema», «CucremMa U MHOTOOOpasue
OpPraHUYECKOTO MHpay, «IBOJIONUS >KUBOH MPHUPOABD», «IKOCHCTEMBbl U MPUCYIIHE UM
3aKOHOMEPHOCTU.

Lenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI MCIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JIEHCTBUH B
OTHONIICHUH O0BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
00ecIeunBaeTCs peleHrueM CIAeAYIOIMMX 3a/1a4u:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUH O OHOJOTHYECKHX TEOPHIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiaX, CIYKalIMX OCHOBOH Il (OPMUPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HAHUS,
CTPOCHHUHM, MHOTO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHu3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dbopmupoBaHre y 00y4YaIOIMXCs TMO3HABATENBHBIX, WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaNM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3IJISJIOB,
UJIEH ¥ TIOJIX0JI0B K U3YyUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBJIEHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIIMOHATBHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSACHSITH W OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MUpA >KUBOU MPUPOABI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopmupoBaHre y 00y4YaIOIMMUXCA YMEHHH WITIOCTPUPOBATH 3HAUYCHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KUBOUW MPUPOIBL,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOACHUS STUYECKUX HOPM TPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHUWE IIEHHOCTH OMOJOTHYECKUX 3HAHWMW JIJISl TOBBIIIECHUS YPOBHS YKOJIOTHYECKOM
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHNUE MPUOOPETEHHBIX 3HAHWUW W YMEHUH B TMOBCEIHEBHOW JKM3HU IS OIEHKH
MOCNEACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKpYXAlollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IeHNE Mep TPODUIaKTHKN 3a00IeBaHUH.

B cucreme cpennero obmiero oobpazoBanusi «buonorusy», uzyuaemasi Ha 6a30BOM YpOBHE,
SBJISICTCSI 00SI3aTENbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTAaB MPEAMETHON o0yiactu
«EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jlist u3ydeHus: OMoyioruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero o0pa3oBaHusl OTBOJAUTCS
68 dacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Heeno).



COJAEP/KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKON u mpaBoMm. Ponb Ouonoruu B
dbopMUpOBaHUY COBPEMEHHOM HayuyHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTo/161 TO3HAHUS )KUBOW TIPUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, OTIMCAHNEe, U3MEPECHHE,
KJaccuukanus, MOJSITMPOBAHNUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdeMoHcTpanum:

[optpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IIPUPOBD.

JlaGoparopHble U NpaKkTHYecKue padoThbl:

[MpakTuueckas padora Ne 1. «lcnonp3oBaHuE pPa3NMYHBIX METONOB IPU HW3YYCHUU
OMOJIOTrHYEeCKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI U X OPraHU3aIUs.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi Ouojoruu. OTiIUyue KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucteM W HX pa3HooOpasue. YPOBHU OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIIETOYHbIM,  TKAaHEBbIM,  OPraHU3MEHHBI,  MONYJISIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIH.

JdemoHcTpaumnu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «YPOBHU OpTraHHU3aIMH >KUBOMN
TIPUPOIBI.

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVMMHUYECKUH  COCTaB  KJIETKM.  XHMMHUYECKHME  DJIEMEHTBL:  MaKpOXJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJIBI M MHUHEPAJIBHBIX BELIECTB B KieTke. llogaepkaHne 0cMOTHYECKOTO
OanaHca.

benxu. Coctas u ctpoeHue 0enkoB. AMUHOKHUCIIOTBI — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMEHHUMbIE AMMHOKHUCIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIeKyJbl (TepBUYHAS, BTOPUYHAS, TPETHUYHAs M YETBEPTHUHAs CTPYKTypa). XUMHUECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®depMmeHTHl — Ouonoruyeckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30KcHpubo3a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoOJUcaxapuabl (Kpaxmal, TJIMKOT€H, LEeJUIono3a). buomornueckue
(GYHKIIY YTTIEBO/IOB.

Jiunuasl:  Tpurnuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHIOB Kak
MCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykiieotnasl — MOHOMEpBI HYKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crtpoenne u ¢ynxuuun PHK. Buast PHK. AT®: crpoenue u

(GyHKIIH.



Huronorusa — Hayka o kierke. KieTtounas teopust — nmpumep B3aUMOJCHCTBUS HJEH U
(dakTOB B HAYYHOM MO3HAHUH. MEeTO bl U3yUEHUSI KIETKH.

Knerka xak nenoctnas xuBast cuctema. O0Iue MpU3HAKK KJIETOK: 3aMKHYTasi Hapy)KHast
MeMOpana, mojekyibl JIHK kak renernueckumii amnmapar, cucTemMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHYecKas U IpokapuoTrhyeckas. OcoOEHHOCTH CTPOEHUs
MPOKApPUOTHYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS! CTEHKA, MIMKOKAIMUKC, UX (PYHKIIHMH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranouibl kietku: DI1C, anmapar I'onbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpomcxoxaeHne MUTOXOHIAPUHA M IIACTHI.
Buner mnactun. HememOpanHble OpraHoUAbl KJIETKU: puOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMI0B KIETKH. BritoueHusl.

SAnpo — perynasTopHsblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeHIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

Jluarpammbl: «PacripeeneHue XUMHUYECKHMX  DJIEMEHTOB B HEXHUBOM  IPUPOAE,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel u cxemsl: «llepuonuyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOIB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenkay, «CTpoeHne GpepMeHTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenune monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KkieTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KieTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s1/Ipa KIETKU», «Y TIeBOAb», «JIMnuas».

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O00OpyAOBaHHE JIs TPOBEICHUS] HAOIIOACHUMH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlabopaTtopHas pabdota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (pEepMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

JlabopaTopHas pabota Ne 2. «lM3ydyeHuwe CTpOeHHUS KIETOK DPACTEHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJJbHOCTDH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIIMS (TIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuYecKnii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunsl o6meHa BemiecTB: aBTOTPOGHBIN U rereporpodHsblil. Poib ¢pepMeHTOB B 00MeEHe
BELIECTB U IIPEBPALLICHUH SHEPTUHU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm ¢otocuHTe3a.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KHU3HHU Ha 3emiie. BausHue ycioBuit
cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYeHHEe XEMOCHUHTe3a Ul KU3HH Ha
3emute.

OHepreTnyeckuii oOMeH B  KieTke. PaciueruieHue  BeIIEeCTB, BBIJICIECHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTallbl SHepreTnyeckoro ooMena. I nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.



Peaknium marpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzamus
reHeTH4YecKoi mHpopmanuu B KiIeTKe. [ €eHeTHYeCKUi KOJ M €ro CBOWCTBA. TpaHCKpUIIIIHS —
matpuunblii cuate3 PHK. Tpancmsamus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus Bupyco (/.
. BanoBckuit). OCOOCHHOCTH CTPOCHMSI W JKH3HEHHOTO IMKJIa BHUPYCOB. baktepuodarm.
Bone3nu pactenwmii, ;kWBOTHBIX M 4YeJIOBEKa, BbI3bIBAEMbIe BUpycaMu. Bupyc ummyHoaedumra
yenoBeka (BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBepTa3a M HHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHIIA.

JdemoHcTpaumuu:

Hoptpetsr: H. K. Konsnos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Meraboauzm»,  «MUTOXOHIPHSY,
«QHepreruueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkMOHUpOoBaHHe TeHa», «CuHte3 Oenka», «l'eHeTnueckuii  Kom», «Bupycs»,
«bakrepnodarn», «Crpoenne u >ku3HeHHBIH 1wmkn Bupyca CIIMJla, OGaxtepuodaray,
«Pemmukanms JJHK».

Oo6opynosanue: Moaenu-anmiukauun «Yapoenue IHK u tpanckpunuus», «brnocunres
Oenkay», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounblii LWk, WM KU3HEHHBIM MK KiaeTku. MHTepdasza um mwuro3. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmkamms — peakunss marpuuHoro cunte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuoTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomaruel. LluTonornueckue OCHOBBI Pa3MHOXKEHHSI U MHIUBUYaIbHOTO PAa3BUTHS
OpPIraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. IIpoueccsl, mpoucxonsduiye Ha pasHbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[IporpamMmmupyemas rudesnb KIETKH — aloITo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MOB: Oecrojioe M T1osioBoe. Buasl  Gecrosoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJIBOe, MOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHME OPraHM3MOB, €0 3HAUYCHHE IS
CEJIEKIINH.

ITonoBoe pa3MHOXKEHHE, €r0 OTINUUSA OT OECOI0ro.

Metio3. Craguu wmeitosza. [Iporeccsl, nmpoucxonsinme Ha cTagusx Menosa. [loBexenue
XpoMocoM B Meio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HAUEHUE MEH03a.

I'amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
ANlIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS SIMIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpyJIsLus,
opranoreses. [loctamOproHanbHOe pa3BuTHe. THUIBI MOCTIMOPHOHATBHOIO PA3BUTHSL: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zsutue pactennii. OHTOreHe3 [IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHSL.

JdemMoHcTpanum:

Tabauie! u cxembl: «@opMbl pa3MHOKEHHUST OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHMi», «JlemeHue KIeTku
OaxTtepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBINH UK,




«Pemmukanus JJHK», «Mutos», «Meio3», «IlpsMoe u HenpsMoe pa3BUTHE», «l'amMeToreHes y
MJIEKONIMTAIOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opyioBaHue: MUKPOCKOI, MHUKponpenapatsl «CriepMaTo30u/Isl MIEKOMUTAIOIIETOY,
«linexnerka Miexonurawomero», «KapnoknHe3 B KiIeTKax KOpellKa JyKa», MarHUTHas
MoJieNb-anmInKanus «/lenenue kierkny», moaens JJHK, Mogens meradazHoil XpoOMOCOMBI.

JlaboparopHble U NpaKkTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmoieHre MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHast pabora Ne4. «M3ydeHWe CTPOCHHsSI TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3agaum reHeTuku. McTopusi pa3BuUTUs TeHETUKU. Ponb HUTOJNOrMU H
IMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa[ pOCCHICKUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTonbl TeHETUKH (THOPHUI0JIOTUYECKUH, LUTOTCHETHYECKHM, MOJIEKYIIpHO-
reHeTudeckuii). OCHOBHBIE T€HETUYECKHE MOHATHUS. | eHeTHYecKkass CHMBOJIMKA, UCIIOb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACTEJOBaHUs  MPU3HAKOB,  ycTaHoBJeHHble [. Mennenem.
MonHorubpuaHOe CKpelrBaHue. 3aKOH IMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe wu
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpugHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHAHOTO CKpEIIMBAHMS. AHATU3UPYIOILIEe CKPEIIUBAaHUE.
Hcnionbp3oBaHne aHATM3UPYIOUIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuerieHHoe HacienoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIEHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHune cuernieHnsi TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAsI TEOPHUS HACTEACTBEHHOCTH. | eHeTuYeCKue KapThl.

['enetuka moma. XpoMOCOMHOE OTpe/IeieHHE 1Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHpie M rereporameTHble OpraHu3mbl. HacnenoBaHue NpPU3HAKOB, CLEIIEHHBIX C
ITOJIOM.

HM3menunBoCTh. BHABI HW3MEHUMBOCTH: HEHACIIEACTBEHHAas W HacleACTBeHHas. Poib
cCpeapl B HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTEpUCTHKa  MOAU(PUKAMOHHON
W3MEHUYMBOCTH. BapuanmoHHBIN psAa M BapualMoHHas Kpubas. Hopma peakuuu mpu3Haka.
KonuyecTBeHHbIE M KAaueCTBEHHbIE TPHU3HAKM U WX Hopma peakuuu. CBoiicTBa
MOIU(PUKAITIOHHON U3MEHUHNBOCTH.

HacnencrBennas, uiay reHOTUIIMYECKAst, U3MEHYMBOCTh. KoMOMHATHBHAS U3MEHUNBOCTb.
Meiio3 u TMONIOBOM mporecc — OCHOBAa KOMOMHATUBHONM W3MEHUYUBOCTU. MyTalMoOHHAs
n3MeHYNBOCTh. Kiaccuukaius myranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa u
MPUYMHBI MyTaluil. MyTtarenHbsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3meHunBoctH H. V. BaBuiona.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruxka denoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbI T'€HETUKH YEJIOBEKA:
reHealoTHYeCKuil, OJIM3HEIOBbIN, IUTOTCHETUYECKUH, OHOXUMHUYECKHH, MOJEKYISIpPHO-
reHetndeckuii. COBPEMEHHOE OIPEJEICHNE TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTUIIUPOBaHKE, B ToM uucie ¢ nomoribio [I1[P-ananusza. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Je3HH C  HACJICACTBEHHON  MPEeApacronoKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHTIMTIBI 3M10pOBOTO O0Opa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA U JICYEHUS TeHETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKONW TeHETUKH B
MPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JIEBaHHI YeTTOBEKA.

JdemMoHcTpanum:



Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTEHETUYECKass OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IMTOIeHETHYeCKas OCHOBa», «3aKOH YHCTOThI TaMET»,
«durunOpumnoe ckpeunmBanuey, «l{uTomorndeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3zanmoneicTBrie amielbHbIX T'€HOBY, «['eHeTHuUecKne KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «l'eHermka momnay, «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buapl wu3MeHunBOCTHY», «MoaudukanmoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropan, «['eHeTrka rpynm KpoBu», «MyTamuoHHas
W3MEHYHUBOCTBY.

O6opynoBanue: MoAenu-anmInkanun «MoOHOTHOpUIHOE CKpemuBanuey», «HemonHoe
JOMUHUpOBaHUEY, «JlurubpumHoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox MOCEeBHOW.

JlaGopaTopHble U NpPaKTHYeCKUe padoThI:

JlaboparopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpELIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpenapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenrne MoaubuKanOHHOW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PSa U BAPUALIMOHHON KPUBOI».

JlaGoparopHass pabota Ne7. «AHanmu3 wMyTauuid y JApo30QHIbI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocTaBJICHHE U aHAJIN3 POJOCIOBHBIX YCIIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekius Kak HayKa M MPOLECC. 3apOXKICHUE CENIEKIUU U JoMecTukauus. Yuyenue H.
W. BaBuioBa 0 LIEHTpax IPOUCXOXAEHUS W MHOrooOpasus KylbTYPHBIX pacTeHHil. LleHTpbl
MIPOUCXOKICHHS IOMALTHUX )KUBOTHBIX. COpT, MOPOIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIIMU. MacCOBbIA M WHIMBUIYATBHBIM OTOOPHI B CENEKIINU
pacTeHuii U kUBOTHBIX. OlIeHKa dKCcTephepa. bIN3KOPOACTBEHHOE CKpEIIUBaHUE — MHOPHUIMHT.
Uucrtass nunug. CkpeunBaHue YHMCTBHIX JUHUN. ['ereposuc, wunm rubpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas ruOpuauzanmuss U e€ yClexwu.
NcKyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. JOCTMIKEHHS CENeKUHUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOM3BOJACTBA. ['€HHAs HMHXKEHEpHUs. DTambl CO3IaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Knetounas wumxkenepus. Kierounbie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHui. KiloHnpoBaHUE BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobrembl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabnuiel 1 cxembl: kKapTa «LIeHTpBI TMPOMCXOXKACHUS W MHOT000pa3us KyIbTYpPHBIX
pacteHuit», «Ilopoapl mOMaNIHUX XHUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHUi», «OTnanéHHas
rubpuam3amusy, «Paborel akamemuka M. . UBanoBa», «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTypel U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOMY.

OO6opyoBaHue: MyJISDKA TUIOAOB U KOPHEIUIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

Dkckypcusi «OCHOBHBIE METOJBI M JOCTH)KCHUS CEJICKIMU PAcTeHWH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHPHBIM y4acTOK, B TEIUTMYHOE
X03SUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».




11 KJIACC

Tema 1. DBoIrONMOHHAs OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOLIMOHHOW TEOPUHU. ODBOJIIOLUOHHAS TEOPUS U €€
MecTO B OMOJIOrHH. BiMsiHuE 3BONIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CeuzerenscrBa »BosonMd. llaseoHTONOrMYECKHE: IOCIENOBATEIBHOCTD IOSBICHHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIMCH, TIepexoiHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GpayH u Guop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA W Pa3iuyusi SMOPUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJOTHYHBIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomonmonHas Tteopus Y. JlapBuHa. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus sBosonnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkposomntonus. [Tomynsanus kak equHULA BUA U 3BOJIIOLUY.

JBmkyme cuibl ((hakTopsl) SBOJIOLMU BHIIOB B IpUpoje. MyTalMOHHBIN Mporece U
KOMOMHATUBHAs M3MEHUYMBOCThb. IlomynsuuoHHble BONHBI W Jpeid reHoB. M3omsauus u
MUTpaus.

EcrecTBeHHbI 0TOOp — Hampabisttolui (akTtop 3BoIrOLMH. POpMBI €CTECTBEHHOIO
otbopa.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yiabTar  3Bomouuu.  [Ipumepst
nprucnoco0JIeHNnH y OpraHu3MoB. ApoMop(O3bI H UAHOAIANI TAIIUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, IK0JI0rH4ecKoe.

MakposBosronust. @opMbl 3BOJIOLUK: (puIeTHdeckas, JTUBEpPreHTHasi, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMocCTh 3BOMIOIHH.

IIpoucxoxkaenne  OT  HecHEUAJIM3UpPOBaHHBIX  mIpenkoB.  [Iporpeccupyromas
crienuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JdemoncTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bop,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuer u  cxembl: «Pa3BuTHE OpraHmyeckoro wMmpa Ha 3emie», «3apOJIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBeHHbIi  0TOOP», «MHOroOOpa3ue CcoOpTOB pacTeHui», «MHoroobpasue MoOpos
KUBOTHBIXY, «[Tonmynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApomMopdo3bI»,
«Mnunoanantanuny, «OO0mas aereHepaius», «JIBwkymue cuibsl sBodonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucmocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000PAa30BAHUEY.

O6opyaoBaHue: KOJUIEKITHS HACEKOMBIX C PA3IMYHBIMU TUTIAMH OKPAacKH, HAOOp IJI0JI0B
N CEMsIH, KOJUICKIIHA ((HpI/IMepBI AU THBIX HpI/ICHOCO6HeHI/Iﬁ Y JKHBOTHBIX», MOJICIIb
«OCHOBHbIE HalpaBJIEHUS BBOJIOLUUY», 00BEMHAas Mozenb «CTpoeHHe TOJOBHOTO MO3ra
IIO3BOHOYHBIX)».

buoreorpaduueckass kapra Mupa, Koymekius «DPOpMBI COXPaHHOCTH HMCKOIA€MbIX
KUBOTHBIX W PacTeHHI», MoJenb ammmkanusa «llepekpéct XxpoMocom», BIaKHbIE IpenapaThl
«Pa3BuTne Hacekomoro», «Pa3BuTHe nATYymIKH», MUKpompenapar «Jlpo3oduna» (HOpMa,
MyTaluu (OpMbI KPbUIbEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OIOTHUECKOMY KPUTEPHUIOY.




JlaGoparopnast pabora Ne2. «OmnucaHue NPUCHOCOONICHHOCTH OpraHuzMa u eé
OTHOCHTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble NpEACTABIEHUS O 3apOXKACHUM KHU3HU. HayuHble runore3pl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYEeCKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW IBONIOIMK. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pazputne xm3uu Ha 3emsie 1o spaM u nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickast 3pel. [laneos3oiickas spa U €€ NEpPUOJbI: KEMOPHUICKUN, OpPJOBUKCKHUH,
CUJTYPUICKHUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa U €€ Iepuoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMara M IeoJOorudeckux mpoueccoB. OCHOBHBIE 3Tallbl ABOJIOLUN
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
paciBeT ¥ BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOMoUUNA. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  4YeJIOBEKa. AHTpPONOJIOTHs Kak Hayka. PasButrue mnpeacrtaBieHudl o
IIPOUCXOXKACHNUN YesloBeKa. MeTo/ibl 3yueHus: aHTpororese3a. CxoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBwxynmme cuibl  (pakTopsl) aHTpororeHe3a. HacnmexcTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPYAa, MBILILICHHUE,
peub.

OCHOBHBIE CTaJMM U BETBHU JBOJIIOIMM YEJIOBEKA: ABCTPAIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoxasmmii, YemoBek HeaHIepTalbCKui, UYenoBek pasymHbld. Haxonku
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

Yenoseueckne packl. OCHOBHbIE OOJIBIIME pachl: eBpoleouHast (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
OPUCIOCOOJICHHOCTH TPEACTAaBUTENEeH UelOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuue! u cxembl: «BozHukHoBeHne ConHEYHOH cucTeMbl», «Pa3BUTHE OPraHNYecKOro
mupa», «PacturenbHas kierka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYecKOoro mMupa», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHMS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MAJCOHTOJOTHYECKHUX HaXOIOK
IIPEIKOB COBPEMEHHOIO uejoBeKa», «JlpeBHelmme moan», «/peBHue moan», «llepbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pach».

Ob6opynoBanue: Mmysoku - «[IpoucxoxxaeHne denoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIACNKU WM M300pakeHHs] KAMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4YOIIEphl, pyOuia, ckpebiia), TeoXpoHOJIOrHyecKas Tabiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Tpaktrueckas padbora Ne 1. «/3ydeHune nCKOmaeMpIX OCTAaTKOB PACTEHUH M KUBOTHBIX B
KOJUICKIUSAX».

DKCKypcust «IBOJIOLNS OPraHUYECKOro MHUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbIN HIIN
KpaeBeAUeCKUil My3eil).




Tema 3. OpranusMsl U OKpy:KalIas cpeaa.

OKkosjorusi Kak HayKa. 3ajayd W pPasAeiabl dKOJIOrMM. MeToabl 3KOJIOTHYECKUX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIlIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckue (axropsl. Kinaccuduxanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. JleliCTBUE SKOIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTopbl:  CBET, TEeMIIEpaTypa, BIAKHOCTb. DOTONEPUOAN3M.
[TpucnocoOneHus OpraHu3MoOB K IEHCTBUIO aOMOTUYECKHX (paKTOPOB. bruonornueckne puTMel.

buornueckne Qakropel. Buabsl OMOTHYECKMX ~ B3aMMOJEHCTBHMI: KOHKYpPEHIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomepamus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpaiu3M. 3HaueHHe OUOTHYECKHX
B3aUMO/JICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU NOMyssAuud. OCHOBHBIE IIOKA3aTEJIM IOMYJISILUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHMCJIEHHOCTHU NOIYJISALIUU U €€ PeryJisiiusl.

JdemoHcTpaumnu:

Hoptpertsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabauiel u cxemsl: kapta «lIpuponnbie 30Hb1 3eMun», «Cpelibl OOUTaHUST OPraHU3MOBY,
«Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHMCIEHHOCTH IONYJISLUU
uH(py3opun-Tydenbkn», «llumessie nenu».

JlabGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopuast pabora Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTCHHH W3 Pa3HBIX
MecT OOUTaHUAN.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

ITpakTruueckas padora Ne 2. «[loxcy€r IIIOTHOCTH NOMYJISALMNA Pa3HBIX BUIOB PACTEHUN».

Tema 4. Coo01ecTBa U IKOJT0rHYEeCKHE CHCTEMBbI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel — OHOLIEHO3a:  BHJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Okonorndyeckue cuctembl (3kocucteMsl). ITonatue o0 skocucTemMe U OHOreoreHose.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, pPEIYICHTEHI.
KpyroBopot BemecTB M MOTOK 3HEPIUU B 3Kocucteme. Tpopuyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE TITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJOTMYECKHe NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYJIISIHs, pa3uTre. CyKieccus.

[TpuponHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOMHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONOT€HHBIE IKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMbl. buomornueckoe u
XO03sIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM H YPOOIKOCHCTEM.

buopasznoobpazue kak (pakrop ycToluuBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pazHo0Opa3us Ha 3emIie.

Yuenne B. U. Bepnaackoro o 6mocdepe. I'paHuIlpl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak IrI00anbHOW HKOCHUCTEMBI.
JluHaMuyeckoe paBHOBeCHe U oOpaTHas CBs3b B Onochepe.

KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKHE IMKIIBI JJIEMEHTOB (Yriiepona, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emmn. AHTPOINOTCHHBIE W3MEHEHUs B Ouocdepe.
['moGanbHbIE SKOJIOTHYECKUE TPOOIIEMBI.



CocymecTBoBaHue mpupoAbl U dYenoBedecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycroiuuBocTd Ouocepsl. OCHOBAa PpAlMOHAIBHOIO YINPaBJIEHUS MPUPOIHBIMU
pecypcamu U UX UCTIOIb30BaHue. JlOCTIKEHHsI OMOIOTUN M OXpaHa IPUPOIBIL.

JdemoHcTpanmu:

Hoprpetsl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuid.

Tabnuue! u cxemsl: «Ilumessle nenny», «buoneHos3: cocras u cTpykrypa», «lIpupoansie
coobmiectBay, «llemn mnuraHusY, «OKoJOrMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKOocUCTeMa IIUPOKOJUCTBEHHOro Jiecay, «ODKOCHCTeMa XBOiHoOro jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/yXa M IPYHTOBBIX BOa», «llouBa — BakHeiImuas
cocrasistonias ouocheps», «PakTopsl Aerpaganuu nouBy, «[lapHukoBsii 3G e, «DaKTopbl
PalMOaKTUBHOIO 3arpsi3HeHus orocdepsn», «O0mas crpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B Ipupoae».

O06opyioBaHMe: MOJIEIb-ANTITHKAIHS «Tunuunble OMOIICHO3bI», repoapwmii
«PacturenpHble  coobmiectBa»,  Koyiekuuu — «buomenos», «Bpenurtenun — BakHeHIImMx
CENIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUH ¥  KUBOTHBIX,
INPUHAAISKAIINE K Pa3HbIM 3KOJOIMUYECKUM rpyInaM oxHoro Buja, Kpacuas kaura Poccuiickoit
Deneparun, N300pakeHNs] OXPaHIEMbIX BUIOB PACTEHUI U KHUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I1I0 BHUOJIOTMU HA
BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHU A

Cormacho ®I'OC COO, ycranaBiauBalOTCs TpeOOBAaHUS K pe3yiabTaTaM OCBOCHMS
00yJaIUMUCS TIPOTpaMM CPEIHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUYHOCTHBIX pe3yJIbTaTOB OCBOECHHS mpeameTra «buoyiorus» BbIIEIEHBI
CICMYIONINE COCTaBISAIONIME: OCO3HAHWE OOYYAIOIIUMHCS  POCCHUMCKON  TpaKJaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEIICHUIO,
HaJIM4Ynue MOTHBALIUU K O6yquI/IIO 6I/IOJ'IOFI/II/I, HECJICHApPAaBJICHHOC PAa3sBUTHC BHYTPCHHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTMYEeCKOro 00pa30BaHUs, HAIWYUE SKOJOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHEBIE pE3yIbTaThl OCBOCHUA IMPEIAMETA «bnomorus» JOCTUTAKOTCA B €AUHCTBC
yueOHOM M BOCIHTATEIHHON JEATEIHLHOCTH B COOTBETCTBHM C TPAAMIIMOHHBIMH POCCHUUCKUMU
COOMOKYJIIBTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUSA W CaMOpPa3BUTHUA, PA3BUTHA BHyTpeHHeﬁ MO3WIMUKu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUs, OEpe)KHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0 W  TpaJulusM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKarolIen cpee.

JIM4HOCTHEBIE PpE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMeTa «bnomorus» JOJIXKHBI OTpaXKaTb
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
HOSHHI/I@ﬁ JINYHOCTH, cUCTEMOU IIEHHOCTHBIX OpHeHTaHHfI, MO3UTHUBHBIX BHYTPCHHUX
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIECTBa,



paclIMpCHUC KU3HCHHOI'O OIIbITa W ONbITa JACATCIBHOCTU B IPOLCCCC pCain3alilii OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCITMTATCILHOM JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLMU  OOydarolerocs Kak aKTUBHOIO MU
OTBETCTBEHHOI'0 4JIEHA POCCHICKOro 00IECTBa;

OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX IIpaB M O0OA3aHHOCTEH, YBa)K€HUE 3aKOHA MU
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEILHOCTH NP CO3JaHUN y4EOHBIX MPOEKTOB,
peneHnH y4yeOHBIX U MO3HABATENbHBIX 33124, BBHIMOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO IO3ULUIO0 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHUE YYWUTBIBaTh B CBOMX JEHCTBMSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHSA JIIOJICH C pa3HBIMU YOKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
II0JIOKEHUEM;

TFOTOBHOCTh K COTPYAHMYECTBY B IPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEAOBATEIbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K 'yMaHUTapHO! U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUHCKON TPaKAAHCKON MACHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepe] PoamHOMN, ropmocty 3a CBOM Kpal, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLICHHE K I[PUPOAHOMY HACIEIWI0O W IIaMATHHUKAM IIPUPOJIBL,
JocTkeHusIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIEHHWBATH BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE W pa3BUTHE
Ouosorny, MOHUMaHUS 3HaUYCHHsI OMOJIOrMH B TIO3HAHUM 3aKOHOB MPHUPOJIbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaelHas  yOexJIE€HHOCTb, TOTOBHOCTh K ciykeHHto u 3amuTte OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MMOBEACHHUS,;

CIIOCOOHOCTh OLIEHUBATh CUTYAlIMIO U IPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUM pPOJUTENSIM, CO3/IaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHA HeHHOCTefI CEMEUHON >KU3HU B COOTBETCTBUHU C TpaaguuusaMn HapOa0B
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHPY, BKIOYAs SCTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHHIA;

MOHUMAaHHUE YMOIMOHATBHOTO BO3ICHCTBUS KHUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE IPOSBIISATH
Ka4ecTBa TBOPUYECKOM JTHIHOCTH



5) puzuveckoro  BocnHTaHHs, (OPMHPOBAHHS  KYJbTYpPHl  310POBbS H
3MOLMOHAJIBHOIO 0J1IArOMOJIY M

MOHMMAaHKE U peau3alysi 37JJ0pOBOro 1 6€30macHoro oopasa *KHU3HH (3710pOBOE MUTAHNUE,
coOI0ZieHre TUTUEHUYECKUX IMPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHasi  (pu3Mueckash aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3MUYECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTH MPaBUJ WHIMBHIYaJIbHOTO M KOJUJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOCH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS alKOToIs,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOT00HE;

TOTOBHOCTh K  aKTUBHOM  JIGATEIBHOCTH  TEXHOJIOTHUECKOH M COIMAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTD WHULIUHUPOBATh, IJIAHUPOBATL U CAMOCTOSATCIIBHO BBIIIOJIHATDH
TaKyIO 1S TEIbHOCTB;

MHTEpEeC K pa3iuyHbIM chepaM MnpodecCHOHANBHOW JeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIH BBIOOp OymyIeil mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IITAHBL;

TOTOBHOCTh U CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTIKEHUH BCEH
KH3HU;

7) IKOJIOTHYECKOTO BOCTIHTAHUSA:

9KOJIOTMUYECKH 1I€JIECO00pa3HOE OTHOILIEHUE K MPUPOJIE KaK UCTOYHMKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILLIEHUE YPOBHS 3KOJIOTMYECKOM KYIbTYpbl: IPUOOpPETEHHE OIbITA IIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKpYXKAtoLeil cpeibl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PElICHHUs;

CIOCOOHOCTH UCIOJIb30BaTh MpHoOpeTaeMble IPU U3YYEHUN OMOJIOTUHU 3HAHUS M YMEHHUS
IpU pelIeHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IeHUE
IpaBUJI MOBEACHMs B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HEMpUATHE ACWCTBUI, MPUHOCAIIMX Bpell OKpYXarolleil MmpupogHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYue€ PAa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJOTHYECKOH KYJIbTYpbI, OIBITA
NeSITEIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIeHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MI03HABATEIBHOW, KOMMYHUKATHBHOW W COLMAIBHOW TPaKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH 1eATEbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAHHOIO Ha JUANoOre KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILLICHCTBOBAHHE  SA3BIKOBOW W  YMTATEIbCKOW  KYJIbTYphl KaK  CpeJCTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U MMO3HAHUS MHUPA;

MOHUMaHHE CreMU(pUKH OMOJOTHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LEIOCTHOTO MPEJCTABICHUs 00 OKpPYKaroIIeM
MHUpE KaK O €IUHCTBE NPUPOABI, YelOBeKa U OOIIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIs COBPEMEHHOM LIMBMIIM3ALUU: 00ecreueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pPa3BUTHs YEJIOBEUECTBA, MOMCKA IyTEeH BBIXOJA U3 III00ATBHBIX



HKOJIOTHUECKUX MPOoOIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCTIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HH;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTUYECKUX 3HAHUH B LIEJSX MOBBIIICHUS 0OMIEH
KyJIbTYpPBl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTABHOH 4YacTH (GYHKIHMOHAJIHHOM
IpPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi pu U3y4eHUH ONOJIOTHH;

NOHUMAHHUE CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIB30BaTh IMOJydaeMble 3HAHHS I aHaIW3a M OOBACHEHHS SBJICHUUN
OKPYXXAIOLIET0 MHUpAa M HPOUCXOAAIIMX B HEM H3MEHEHHI, yMEHHE JelaTb 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCIOJB30BATh OHOJOTMYECKHE 3HAHUS Ui PELICHHS
po0JIeM B peabHBIX KHU3HEHHBIX CHTYaIUIX;

OCO3HAHME IIEHHOCTH HAYYHOH NIEATENbHOCTH, TOTOBHOCTb OCYIIECTBIIATh MPOCKTHYIO H
MCCIIE0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
aKTMBHOMY TIIOJIyYCHUIO HOBBIX 3HAaHMH IO OHOJOTMM B COOTBETCTBHUH C >KU3HCHHBIMH
HOTPEOHOCTSAMMU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUs yueOHOro mpenmMera «brosorus» BKIIOYAIOT:
3HaUMMBbIC IS  (DOPMHpPOBAHUS MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEKIUCIUTUTMHAPHBIC
(MeXMnpeaIMeTHbIE) OOIIeHAYYHbIE TTOHITHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMBIX B €CTECCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHUCTeMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, MCCIIeJOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, HKCIIEPUMEHT U JPYTuX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIECUNBAOIINE
dbopmupoBanne (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETEHIIMH OO0YJaronuxcs,
CHOCOOHOCTh oOyJaronuxcs HCII0JIb30BaTh OCBOEHHBIE MEKIMCUUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJIbHBbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEILHOW U
COIIMAIbHON MPAKTHKE.

MerarnpeamMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBI CpPEIHEro oOIIero oOpa3oBaHMs
JIOJIKHBI OTpaXaTh:

OByageHne yHHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBblIe JJOrHYECKHUeE IeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBAaTh MpoOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCMOJb30BaTh TMPU OCBOEGHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, o0000IIEeHus), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATHUH (BBIIENIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABINBATH CBSI3H C APYTUMH MOHATUSAMHU);

OTpeAeNATh LEeNU NEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl M KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl ACITEILHOCTH C IIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUSA JUIsl OOBsICHEHHsS] (aKTOB U SIBICHUH KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXJEHUs (MHAYKTUBHBIC, JEAYKTUBHbIE, MO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B pacCMaTpUBAEMBIX SIBICHUAX, (OpPMyTUpOBaThH
BBIBO/IbI U 3aKJIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA I NPEACTABIEHUS CYLIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoOja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX UCTOYHHUKAX;



pa3pabarbiBaTh IUIaH peIIEHUs MpoOJeMbl ¢ y4éTOM  aHaIM3a  HMMEIOLIUXCS
MaTepHabHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEACTBUN ACATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEalbHOrO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MIPU PELICHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQJICTh HABBIKAMU y4eOHO-HCCIICAOBATEIILCKOW U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMHU
paspenieHus: npoodsieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHHsT TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHUJAbBI ACATCIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAHHA, C€ro
UHTEPIpPETAINHU, PEOOPA30BAHUI0O U MPUMEHEHHUIO B YUEOHBIX CHUTYallUsSX, B TOM YHUCIE TPU
CO3JaHuun y‘-Ie6HBIX 1 COLMAJIBHBIX ITPOCKTOB;

(bopMHpOBATh HAYYHBI TUI MBIIICHUS, BIaJICTh HAYYHON TEPMHHOJIOTUEH, KITFOYSBBIMH
INOHATHUAMHU U METOJaMHU,

CTaBUTh U (POpPMYyIUpPOBATh COOCTBEHHBIC 3a/la4d B 00Pa30BaTEIILHOW JCATEIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBIIATh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIIM3MPOBATh 3ajadyy, BBIJBUTATh
TUIIOTE3y €€ pELICHMs, HaXOOUTb apryMEHThl I JIOKA3aTEIbCTBA CBOUX YTBEPKICHUU,
3aJ]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAJIIM3UPOBATL IIOJYYCHHBIC B XOJAC PCHICHHUA 3adadyu pPE3yJabTaTbl, KPUTHYCCKU
OILICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpHO6peTéHHBIfI OIIBIT;

OCYIIECTBIISATh IIC/ICHANPABICHHBIA MOKUCK MEPEHOCA CPEICTB U CIOCOOOB JCHCTBUS B
pOoECCHOHAIBHYIO CPENY;

yMeTb TIEPEHOCHTh 3HAaHWSA B I[IO3HABATENBbHYID M  MPAKTHUYECKYI0  00JIacTu
KUBHEACATCIIBHOCTH,

yYMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BbIJIBUT'aTb HOBBIC HJICH, NpCjiaratb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTABHUTH
poOJIeMBI U 3a/1a4H, JOMYCKAIOIINe aTbTePHATUBHBIE PEIICHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCA B PA3NIMUYHBIX MCTOYHHMKAX HH(OpMaIuu (TEKCTe ydeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHMKAX, KOMITBIOTEPHBIX
0a3ax gaHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(OPMALMIO pPa3IUYHBIX BHJIOB U (HopM
IIPEJICTaBJICHNS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GbopMynrpoBaTh 3alpochl U MPUMEHSATh pa3IMYHbIE METOAbl NpPU IOUCKE U O0TOOpe
O6uonornyeckoi MHMGopMaIu, He0OX0IMMOM /IS BHIOJIHEHUS y4eOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT HCIOJNb30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy IMpeacTaBiIeHUs] OHUOIOrHYecKoi
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYTOe);

WCIIONB30BaTh HAYYHBIA SI3bIK B KA4e€CTBE CpPENCTBA MpU paboTe ¢ OMOJIOTHYECKOM
uHpopMaLell: TPUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIaJIETh HAaBBIKAMU pAclO3HAaBaHMsS U 3allUThl HMHpOpManuu, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.



OBJj1ajieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1eCTBHSIMHE:

1) oomenmne:

OCYU.[GCTBJ'ISITB KOMMYHI/IKaL[I/II/I BO BCECX C(bepax KHW3HHU, aKTUBHO y‘-IaCTBOBaTB B aUaJIore
WM JUCKYCCUH I0 CYIIECTBY 0OCYKIaeMoi TeMbl (yMEHHME 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KI[GHI/ISI OTHOCUTCJIBbHO BBIIIOJHCHUS HpeﬂﬂaraeMoﬁ 3aJga4u, y‘-H/ITBIBaTB I/IHTepeCBI nu
COIJIaCOBAHHOCTH MMO3MIUHI IPYTUX YYaCTHUKOB JUAJI0ra U JUCKYCCUH);

pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHHS, MOHMMATh 3HAYCHHUE COLHAIBHBIX
3HAKOB, PEANOCHIIOK BO3SHUKHOBEHUS KOH(IMKTHBIX CUTYallUi, YMETh CMArYaTh KOH(IUKTHI 1
BECTH TIEPETOBOPHI;

BJIAJETh PA3IMYHBLIMU CIIoco0aMK OOLICHHS M B3aUMOIEHCTBHs, TOHUMATh HAMEPEHHS
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOU (hopme
(OpPMYyIHPOBATH CBOM BO3PAKEHHMS,

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJCTB.

2) coBMeCTHasl 1eAITeJIbHOCTD:

[IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAIbHON pabOThI pU
pelieHur OMOJIOTrHYecKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOEMCTBYS IPU pELICHUH YUeOHOM 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUN C Yy4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN KaKJ0r'0 4JI€HA KOJUIEKTUBA;

[IPUHUMATh LI€JI COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JICUCTBUA 10 €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PACHpPElEsATh POJIM C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHHMBATh Kau€CTBO CBOEIO BKJIAJIAa U KaXJ0I'0 yYaCTHUKA KOMaH/bl B OOIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeAJIaraTb HOBBIE IPOEKTHI, OLICHMBATh MJEU C MO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJIECHUE B pPA3JIMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eICTBUAMM:

1) camoopranmu3amnus:

UCIOJb30BAaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS MNPOOJEM M UX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENILHO COCTABJISITh TUIAH PELIeHUs TPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMK1 y4eOHOTro NMpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HBIX
o0JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.



2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTh, OLICHHBATH
COOTBETCTBHUE PE3Y/IbTATOB LIEIISIM;

BJIJICTh HABBIKAMH IMO3HABATEILHON peICKCHN KaK OCO3HAHMS COBEPIIIAEMbIX JACHCTBUI
W MBICJIUTCIIbHBIX MPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/II;'I, HUCIIOJIB30BATh HpI/IéMbI pe(i)HeKCI/II/I
TSl OLICHKU CUTYAI[MH, BHIOOpA BEPHOTO PEIICHUS;

YMCTb OLICHUBATb PUCKU U CBOCBPECMCHHO NPUHUMATH PCUICHUS 11O UX CHUKCHUIO,

NPUHUMATh MOTUBBI M PT'YMEHTBI IPYTUX MPU aHATU3E PE3yIIbTAaTOB JCSTEIbHOCTH,

3) npuHsITHE CedsT U APYTHX:

PUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YJIbTaTOB ACATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYroro 4eJ0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbrarhl ocBoeHus rnporpamMbl COO no Ouosioruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorusy HayyHble 3HAHUS, YMEHUS U
CIoCcO0bI JEHCTBUAN 1o OCBOCHHIO, WUHTEPIPETALNH
U ipeo0pa30BaHUIO 3HAHUMN, BU/IbI JESATEILHOCTH 110 MOJyYE€HUIO HOBOT'O 3HAHUS U PUMEHEHUIO
3HAaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKE B PEAJbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEJCTaBIEHBI MO ToJam
00y4eHwusI.

[IpeameTrHsie  pe3ynbTaThl OCBOCHMsS  yueOHoro mpeamera «buonorusi» ¢ 10
Knacce JOJDKHBI OTpaXkarh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTUM B CHUCTEME HAY4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHNue OMOJOTHYECKUX TEPMUHOB M MOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3sMm (0OOMEH BeIeCTB M  MpEeBpalleHHue DSHEpPruu), TIoMeocTa3’
(camoperynsiiusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEIECHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yYMEHHE u3Jaratb OWOJIOTMYECKHE TEOopuU (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpaJlbHas JO0rMa MOJIEKYJIsipHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 HEHTpax MHOroo0pasus U IPOUCXOXKIEHUS KyIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaensaTh IPaHULIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAy4YHOI'O MO3HAHUS B OMOJOTMH: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SBJIECHUH, OpraHu3alMs W MpoBeIeHHEe OHOIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYyUYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI Y 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IBI HA OCHOBAHMH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATH CYILIECTBEHHBIE IIPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U JYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IPEBpallEHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBUAYAIBHOTO Pa3BUTHUSA
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSTH MOJIyYeHHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, /ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11E€JIbI0 00eCTIeYeHus



0€30MacHOCTH CBOETO 3JIOPOBbS U 370POBBSl OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTHIKCHUI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJOTHH NSl palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

yMEHHUE peliaTh 3JIEMEHTapHble TE€HETUYECKHE 3aJadyd Ha MOHO- U JUTHOpHUIHOE
CKpEIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTSL TIpeJICKa3aHusl HaclIeJOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJIHATH J1a0OPaTOpHbIE U MpaKTUYecKue paboThl, cOOMIOAATh MpaBUiia MPHU
paboTe ¢ yueOHBIM U JIA0OpAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OICHHBATh U HHTEPIPETUPOBATH MH(GOPMALHIO OHOJIOTHYECKOrO
COJIepXaHusl, BKJIIOYAIOLIYIO TICEBJOHAYYHbIC 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEepHalibl), STUHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Co037aBaThb COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYI0 HWH(POPMAIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSI TUMHBIA armnapar OMOJIOTHH.

IIpenmerHple  pe3ynbTaTbl  OCBOEHHS  ydeOHoro mnpenmera «buonorus» ¢ 11
Kaacce NO0KHBI OTPAKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U POJU OMOJOIMHM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 337134,

YMEHHE pacKpblBaThb COJAEp)KaHUE OWOJOTMYECKUX TEPMHHOB U TOHATHH: BHJ,
HOMyJSIus,,  TeHOMOHI,  JBOJIONMS,  JOBIKyIIME  CHIBI  ((AKTOpPBI)  DBOJIOIHH,
IpUCHOCOOIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, SKOJIOTHYECKHE (DAKTOPbI, IKOCHCTEMA,
OPOAYLUEHThl, KOHCYMEHTbI, pEeAYLUEHTbl, LEeNu MHUTAaHUsA, HKOJIOTUYECKas MUPaMUJA,
OuoreoreHo3, onocgepa;

yMEHHE u3Jaratb OuoJiorTHYecKue Teopuu (dBoitouMoHHass Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablieBoro cxojcrta K.
M. bapa, yepenoBanus IiaBHbIX HampasieHui u nyrei sBomonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O MO3HAHUS B OMOJOrMH: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUI, OpraHu3alus M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3Y/IbTaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TOMYJIALUNA, NMPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIIEHO30B M IKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTHM, KpPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKUX LHKJIOB B
ouochepe;

YMEHHE MPUMEHSTH MOJIyYeHHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, /ISl IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM KU3HHU C 11EJIbI0 00eCTIeYeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLUX JIIOJEH, COONIONEHUSI HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXaolleil NpUpoOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonorun IS paloHaIbHOrO
IPUPOIONOIB30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3aJaud, COCTaBISAThH CXEMbl IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMax (IIeTy MUTaHUs);



YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboThl, COONIOATh MpaBUiIa MpPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;
YMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO TICEBOHAYYHBIC 3HAHMSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa

MaccoBoOil MH(poOpMaIuH,

Hay4yHO-TIONYJISIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAIbHBIE

OKOJIOTHYCCKHEC HpO6J’ICMbI COBPEMCHHOCTH, (bOpMI/IpOBaTb 110 OTHOIICHHWIO K HUM CO6CTB€HHYIO

IMO3UIINIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOIIEHHUS,
OMONIOTHYECKYI0 HMH()OPMALIUIO U3

MOHATUHHBIN anmapar 0uoJIo

T'MH.

HECKOJBbKHUX HCTOYHUKOB,

TEMATHYECKOE INTAHUPOBAHMUE

00001mmas
IPaMOTHO  HCIIOJIb30BATh

10 KJIACC
Ne || HaumeHnoBaHue pas3aenoB ‘ KonnuectBo yacoB ‘ DnekTpoHHbIe (IU(PPOBHIE)
/1 Y TEM MPOTPAMMBI Beero|[Kontponbhsie|[IpakTiueckue o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
1 |buonorus xak Hayka 2 0.5 bubnuorexa [IOK
https://m.edsoo.ru/7f41c292
2 |DKuBble CUCTEMBI M UX 1 bu6mmoreka [IOK
opraHu3arus https://m.edsoo.ru/7f41¢c292
3 || XuMuueckuii cocTaB 8 1 bu6mmoreka [IOK
CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41¢c292
4 |\DKusHenesTeabHOCTh 6 bu6mmoreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
5 |[PasmHOXEHHE U 5 1 bubnuorexa [JOK
WHIUBHyaIbHOE https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
6 ||HacmencrBeHHOCTE U 8 15 bu6mmoreka [JOK
U3MEHYNBOCTh https://m.edsoo.ru/7f41¢c292
OpPTaHU3MOB
7 ||Cenekiusi OpraHu3MOB. 3 bubnnoreka [JOK
OCHOBBI OMOTEXHOJIOTUH https://m.edsoo0.ru/7f41c292
8 |[Pe3epBHOE BpeMms 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41¢c292
OBILEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOT'PAMME
11 KJIACC
No HaumenoBanue ‘ KonuuecTBo yacos DOnexTpoHHbIE (ITUPPOBLIC)
/T pa3zienoB U TeM Beero|Kontponbhsie|[Ipaktiueckue 00pazoBaTenbHBIE PECYPCHI
[porpaMMel paboTHI paboTHI
1 ||DBomromuonHas 9 1 bubnuoreka [JOK
Ouosorus https://m.edsoo.ru/7f4lcc74
2 |[Bo3HMKHOBEHHUE U 9 0.5 but6mmorekxa [IOK
pa3BUTHE )KU3HU Ha https://m.edsoo.ru/7f4lcc74
3emie
3 ||Opraau3mser u 5 1 bubnuoteka [JOK
OKpY’Karolias cpeaa https://m.edsoo.ru/7f41cc74
‘4 HCoo61ueCTBa u H 9 H H HBI/I6J‘II/IOTeKa LIOK



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

No

/o

Haumenosanue

KomnuectBo yacos

pa3zaenoB U TeM
POrPaMMBI

Bcero

paboThl

Konrtponsnsle|[IpakTnueckue

paboThl

DnekTpoHHbIEe (IU(PPOBEIE)
o0pa3oBaTeNbHbIE PECYPChHI

OKOJIOTHYCCKHE
CHUCTCMBI

https://m.edsoo.ru/7f41lcc74

5 |[Pe3epBHOE Bpems

bubnunoreka LIOK
https://m.edsoo.ru/7f41lcc74

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34

2.5



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

ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonnuecTBo yacon ‘ Harta || DnexTpoHHBIC TU(DPOBBIC
n/ Beer || Konrponsns || [Tpaktraecku || 13YICHA obpazoBaTenbHeIe
H 0 ¢ paboThI ¢ paboTHI A peCypeel
1 |buonorus B 1 but6mmoreka [IOK
CHCTEME HayK https://m.edso0.ru/863e61
22
https://m.edso0.ru/863e63
2a
2 |Merons! mo3Hanus | 1 0.5 but6mmoreka [IOK
YKHBOM MTPUPOJIBL. https://m.edso0.ru/863e61
[TpakTrueckas 22
paborta Ne 1
«Hcnonb3oBanue
pa3TUIHBIX
METOJIOB MpHU
W3YYCHUU
OMOJIOTHYECKHUX
00BEKTOBY
3 ||[buonoruueckue 1 bubnuoreka [{OK
CHCTEMBI, https://m.edsoo0.ru/863e65
MIPOIIECCHI U UX 64
| |mu3yuenume
4 || Xumudeckuit 1 bubnunorexa LIOK
COCTaB KIIETKH. https://m.edso0.ru/863e67
Boma n 4e
MUHEpAaIbHbIC
| ||comu
5 |benku. CocTtaB u 1 bubmmoreka [IOK
CTpoeHHE OENKOB https://m.edsoo.ru/863e6b
72
6 ||DepmeHTH — 1 0.5 bubnuotexa [JOK
OuoyIornYecKue https://m.edso0.ru/863e6b
KaTaJn3aTopPHI. 72
JlaGopatopHas
pabota No 1
«M3yyenune
KaTaJTUTUYECKOMN
AKTUBHOCTH
dbepmeHTOoB (Ha
IpUMepe aMHIIa3bl
WJTH KaTajasbl)»
YraeBoibl. 1 bubmuorexa [{OK
Jlunu et https://m.edso0.ru/863e68
70
8 |HyxsenHoBble 1 bubmuotexa [OK
KUACITOTEL. ATD https://m.edsoo.ru/863e6d
5C



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

Tema ypoka KonnuecTBo yacos ‘ Hata || DnexTpoHHBIC TU(DPOBHIC
Beer || Konrponsns || [Tpaktraecku || 13YICHA obpazoBaTembHbIe
0 ¢ paboThI ¢ paboTHI A peCypCel
Ucropus u 1 bubnuotexa [JOK
METOJIbI U3y4YCHUS https://m.edsoo.ru/863e6e
KJICTKU. 88
Kunerouynas teopus
Kierka kak 1
LEJIOCTHAs JKUBas
cucreMa
Crtpoenue 1 0.5 bubnuotexa [JOK
IYKapUOTHYECKON https://m.edso0.ru/863e6ff
KJICTKU. 0
JlaGopatopHas https://m.edsoo.ru/863e71
pabota Ne 2 6c
«M3yuenue
CTPOCHUS KIETOK
pacTeHUM,
YKUBOTHBIX, TPUOOB
u O6akTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoOIpenaparax
U MIX OTIHCAHUE
OOMeH BemecTB 1 bubnnorexa [JOK
WA METa0OIM3M https://m.edso0.ru/863e76
6
dortocuHTE3. 1 bu6anoreka LIOK
XeMOoCUHTE3 https://m.edso0.ru/863e7c
98
DHepPreTUIecKuit 1 bubnuoteka [JOK
oOMeH https://m.edsoo.ru/863e7a
ae
JKu3HEeHHBIN UK 1 0.5 bubnmorexa LIOK
KIeTKH. JleneHue https://m.edsoo.ru/863e7d
KJIETKH. MUTO3. c4
Jlaboparopnas
pabota Ne 3
«Habmonenue
MHUTO3a B KJIETKaxX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax
»
buocunres Oenka. 1 bubnunorexa LIOK
Peaxrus https://m.edsoo.ru/863e79
MaTpUYHOTO 6e
CHHTE3a
‘TpaHCJ'IflI_[I/IZ — H 1 H H H HBI/I6J‘II/IOTeKa HOK



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

Tema ypoka KonnuecTBo yacos ‘ Hata || OnextpoHHbIC TU(PPOBHIE
Beer || Konrponsns || [Tpaktraecku || 13YICHA obpazoBaTembHbIe
0 ¢ paboThI ¢ paboTHI A peCypCel
OounocuHTe3 OeKa https://m.edso0.ru/863e79
6e
Hexnerounsie 1 bubnnorexa [{OK
(bOPMBI JKU3HU — https://m.edso0.ru/863e75
BUPYCHI 40
Dopmbl 1 bubnuorexa [JOK
Pa3MHOKEHHS https://m.edso0.ru/863e81
OpraHu3MOB b6
https://m.edso0.ru/863e83
le
Meiio3 1 bubnuoreka [{OK
https://m.edsoo.ru/863e7f4
a
O6pa3oBanue u 1 0.5 bubnmnorexa [JOK
pa3BUTHUE MOJIOBBIX https://m.edso0.ru/863e81
KJIETOK. b6
Ormno10TBOpEHHE.
JlaGopaTopHas
pabota Ne 4
«3yuenne
CTPOCHHUS TOJIOBBIX
KJICTOK Ha
TOTOBBIX
MUKpOIpenapaTax
»
NunuBuayaibHOE 1 bubmnorexa IIOK
pa3BHUTHE https://m.edsoo0.ru/863e84
OpPTraHU3MOB 36
I'eneTnka — 1 bubnmorexa LIOK
HayKa o https://m.edso0.ru/863e86f
HACJIEJICTBEHHOCTH 2
¥ U3MEHYMBOCTHU
3aKOHOMEPHOCTH 1 bubnuorexa [JOK
HACJIEOOBAHUS https://m.edso0.ru/863e88
NIPU3HAKOB. 78
MonorubpuaHoe
CKpEIINBAHHE
Jurubpunnoe 1 bu6muoreka [IOK
CKpEIlUBaHUE. https://m.edsoo.ru/863e89
3aKkoH a4
HE3aBHCHUMOTO
HaCIICTOBAHHSI
MPU3HAKOB
CleruieHHOe 1 0.5 bubmuoreka [JOK
HAcCJIEOBAHUE https://m.edsoo.ru/863e8c
NIPU3HAKOB. 60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Tema ypoka

KomnuectBo yacos

Bcer

KonTpoJibHbI

[IpakTruecku

€ paboThI € paboThI

Jara
U3y4YeHU
S

DneKTpOHHBIC IU(PPOBHIE
o0Opa3oBaTenbHbIC

pecypchl

JlaGopaTopHas
pabora Ne 5
«3yuenne
pe3yIbTaTOB
MOHOTHOPUAHOTO
U TUTHOPUIHOTO
CKpEIIUBAHUS Y
po30(hUIBEI HA
FOTOBBIX
MUKpOIpenaparax
»

I'eneTuka momna.
HacnenoBanmne
MPU3HAKOB,
CIICTIJICHHBIX C
I1OJIOM

bubnuoreka [{OK
https://m.edsoo.ru/863e8c
60

M3MeHUYUBOCTD.
Henacnencrteenna
ST A3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MOTU(DUKAITHOHHO
W U3MEHYHUBOCTH,
IIOCTPOECHUE
BAPHUAIMOHHOTO
psina u
BapHUAIMOHHON
KpHUBOW»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863e8ef
e

Hacnencrsennasa
U3MEHYHBOCTb.
Jlaboparopnas
pabota Ne 7.
«AHanu3 MyTauuin
y Ipo30(uIIbl Ha
TOTOBBIX
MHUKpOIpenapaTax
»

0.5

bu6anoreka LIOK
https://m.edsoo.ru/863e8ef
e

I'eneTuxka
yeJI0oBEeKa

but6mmoreka [IOK
https://m.edsoo.ru/863e8d
78

Pe3epBHBIN ypoOK.
O06o06mIeHuE 110
TEME
«HacnencrBeHHOC
Tb U

N3MCHYHUBOCTD



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

No Tema ypoka KonnuecTBo yacos ‘ Hata || DnexTpoHHBIC TU(DPOBHIC
n/ Beer || Konrponsns || [Tpaktraecku || 13YICHA obpazoBaTembHbIe
T 0 ¢ paboThI ¢ paboTHI A peCypCel
l:HOpFaHI/IBMOB» ‘ H H ‘
32 ||Cenexuusa kak 1 but6mmoreka [IOK
HayKa U Ipolece https://m.edso0.ru/863e92
] 14
33 |[Meroabl 1 1 bubnnorexa [{OK
JOCTHKEHUS https://m.edso0.ru/863e92
CEJICKITH 14
pacTeHHil U
| |pKMBOTHBIX
34 || bruorexHoorus 1 bubnnorexa [{OK
KaK OTpaciib https://m.edso0.ru/863e93
| ||mpomsBoscTea 36
OBILEE 34 0 4
KOJIMYECTBO
UACOB I10
[TPOT'PAMME



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

11 KUIIACC

Ne
1/

II
1_

il

il

il

il

Tema ypoka KonunuecTBo uyacos | Hara || DnextpoHHbIe U(pOBBIE
Beer || KonTponsHsl||[TpakTuuecky | 13Y1CHA obpasosatenbHbIe
0 € paboThI € paboTHI A PeCypChI
DBOIOLIHS U 1 bubnnorexa [{OK
METO/IBI €€ https://m.edsoo.ru/863ea2
U3y4CHUS Oe
Wcropus passutus | 1 bu6mmoteka [JOK
npeCcTaBaeHui 00 https://m.edso0.ru/863e95
IBOJIIOLIUU 70
MuKpo3BOIIOIHS 1 but6mmoreka [IOK
https://m.edso0.ru/863e9c
le
[Tomymsiust kak 1 0.5 bubnunorexa LIOK
SJIEMCHTapHast https://m.edso0.ru/863e99
eIMHNLA BUIA U cb6
IBOJIIOIIHH.
JlaGopaTopHas
pabota No 1
«CpaBHEHUE BUJIOB
1o
MOP(OJIOTHUECKOM
Yy KPUTEPHIO)
JIBroKyIIMe cuibl 1 bu6mmoteka [JOK
(a11eMeHTapHBIE https://m.edsoo.ru/863e9d
(bakTopsbI) a4
SBOJTIOINH
EcrecTBeHHbIl 1 bubmorexa [{OK
0TOOp U ero https://m.edso0.ru/863e9%e
(bopMBI do
Pesynbrarst 1 0.5 bubnuoteka [JOK
IBOJTIOIIUY: https://m.edsoo0.ru/863e9f
PUCTIOCOOTIEHHOCT de
b OPraHU3MOB U
BUJI000pa3oBaHue.
JlaGopatopHas
pabota Ne 2
«Omnucanue
MPUCTIOCOOTIEHHOCT
U OpraHusma U e€
OTHOCHTEIIEHOTO
XapakTepa
Hamnpasnenus n 1 bu6muorexa [JOK
IyTH https://m.edsoo.ru/863e9c
MaKpOIBOTFOIIHI le
HeoGpatumocth 1
IBOJTIOITUH
Ucropus xu3nu Ha| 1
3eMiie 1 METOIBI €€



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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Tema ypoka KonnuectBo wacoB ‘ Hata | DnexkTpoHHBIC IU(PPOBHIE
Beer || Kontponbusi | [TpakTuuecku|| 13y 1CHA 0bpasoBatenbHEIe
0 ¢ paboThI ¢ paboTHI A peCypeel

sy e | | | |
I'unoTe3sl 1 but6mmoreka [IOK
HPOUCXOXKICHUS https://m.edsoo.ru/863ea5
YKU3HU Ha 3emiie a6
PasBuTHE )XKH3HN 1 bubnunorexa LIOK
Ha 3eMIIe 1o 3pam https://m.edsoo.ru/863ea6
Y [epuoiam be
OCHOBHBIE 3TaIlbI 1 0.5 bubnuorexa [{OK
9BOJIIOIUH https://m.edsoo.ru/863ea8
pacTUTEIIBHOTO U bc
YKUBOTHOT'O MHUDA.
[IpakTrueckas
pabota Ne 1
«M3y4yenue
HCKOMAeMbIX
OCTaTKOB PacTCHUHN
U )KMBOTHBIX B
KOJUTCKITHSX
CoBpemMeHHast 1 bubmuotexa [JOK
cucTemMa https://m.edsoo.ru/863ead
OpPTraHUYeCcKOTO 8e
Mupa
OBOIOIIHS 1 bubmmoreka [IOK
YyesoBeKa https://m.edsoo.ru/863eac
(aHTpOIIOTEHE3) 2¢
JIBroKy1me CHibl 1 bubmuoreka [JOK
(paxTopsr) https://m.edsoo.ru/863ead
aHTpOIIOTeHE3a 44
OcHoBHble cTagun || 1
HBOJIOLIUU
YeroBeKa
UenoBeueckue 1 but6mmoreka [IOK
pachbl U IPUPOIHbIE https://m.edsoo.ru/863eae
azlanTauu a2
YeloBeKa
Pe3epBHBIN ypOK. 1
O600611eHMe 10
TeMe
«Bo3HUKHOBEHHE U
pa3BUTHE KU3HU
Ha 3emiie»
DKOJIOTHS KaK 1
HayKa
Cpenst ooutanus u| 1 bubnuorexa [JOK
IKOJIOTHYECKUE https://m.edsoo.ru/863eafe



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

Tema ypoka

KonnuecTtBO yacoB

KonTpoJibHbI
€ paboThI

IIpakTruecku
€ paboThI

Jara
U3y4YeHU
s

DneKTpOHHBIC IU(PPOBHIE
oOpa3oBaTenbHbIC

pecypchl

‘(baKTOpBI ‘

Ic

N
S| [==%#

AOHOTHYECKHE
(baxTopsI.
JlaGopaTopHas
pabota Ne 3.
«Mopdororuuecku
€ 0COOCHHOCTH
pacTeHuil u3
pa3HBIX MECT
oOHuTaHUY.
JlaboparopHas
pabota Ne 4.
«BnusHue cBeTa Ha
POCT U pa3BUTHE
YEPEHKOB
KoJeyca»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863ebl
Oe

buotnueckue
(bakTopsI

bubmnorexa IIOK
https://m.edsoo.ru/863eb3
48

DKOJIOTHYECKHUE
XapaKTEPUCTUKU
MOIYJISIUH.
[IpakTuueckas
pabota Ne 2
«IToncuér
IJIOTHOCTH
MOIYJISIUANA
pa3HbIX BUJOB
pacTeHUN»

0.5

Coo0OmiecTBa
OpPraHu3MOB —
OHOIIEHO3

bu6nuorexa [IOK
https://m.edso0.ru/863eb4
6a

DKOJIOTHUECKHE
CUCTEMBI
(9KOCHCTEMBI)

bu6nuorexa [IOK
https://m.edso0.ru/863eb4
6a

OcHOBHBIE
MIOKa3aTen
YKOCHCTEMBI.
DKOIOrHYeCcKHre
MTUPAMH/IBI.
CBoiicTBa
YKOCHUCTEM.
Cyxkueccus

but6mmoreka [IOK
https://m.edsoo.ru/863eb5
fa

[IpuponHbie

OKOCHUCTEMBI

‘AHTpOHOFeHHI)Ie H

[EEY



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

No Tema ypoka KonnuectBo wacoB ‘ Hata || DnexkTpoHHBIC IU(PPOBHIE
n/ Beer || Kontponbusi | [TpakTuuecku|| 13y 1CHA 0bpasoBatenbHEIe
T 0 ¢ paboThI ¢ paboTHI A peCypeel
l:HBKOCI/ICTeMBI ‘ H H ‘
30 ||buochepa — 1 bubnmorexa [JOK
riio0anbHast https://m.edsoo.ru/863ebb
| |pxocucrema 3emiun 5e
31 |[3akoHOMEpHOCTH 1 bubnmnoreka [JOK
CYIIIECTBOBAHHMSI https://m.edsoo.ru/863ebd
| |[6rocepsr 16
32 |UenoBedyecTBO B 1
| ||6uocdepe 3emin
33 ||CocymiecTBOBaHE 1 bu6nmorexa [IOK
HPUPOJIBI U https://m.edsoo.ru/863eba
| ||uenoBeuecTBa le
34 ||Pe3epBHBIN YPOK. 1
O060011IEHNE TEMBI
«CooO1ecTBa u
9KOJIOTUYECKUE
| ||cucTeMbI»
OBILEE 34 0 2.5
KOJIMYECTBO
UACOB I10
[MTPOI'PAMME

YYEBHO-METONYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
IMPOIIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYUEHHUKA

* buonorwus, 10 knace/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox penakiueit
[Taceunuka B.B. AknnonepHoe o6miectBo «M3marenbetBo «IIpocBermiennes

* buonorwus, 11 knace/ [aceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox penakiueit
[Taceunuka B.B. AknunonepHoe o6miectBo «M3marenbetBo «IIpocBeriennes

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU HUHTEPHET



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