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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpamMmbl MO OHWOJOTUH TEOPETUYECKYIO OCHOBY JIJIS
OTIpEJICICHHs] TIOJXO0/I0B K (OPMUPOBAHUIO COACPKAHUA YYEOHOTO TMpeaMeTa
«buosoruss» cocTaBWwIM: KoOHIeNnTyaiabHble TonoxkeHus @PIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, COJIep>KaHMs, pe3yJbTaToB OO0ydYeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOXKEHUS 00 OOIIMX LENX U
OPUHIIMIIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHEro
obmero o6Opa3oBanus B Poccuiickori deaeparuu, a TakKe IOJIOXKECHHS O
cnenuduke OUOIOTUY, €€ 3HAUCHUH B MMO3HAHUM >KUBOU TIPUPOABI U 00ECreYeHUn
CYIIECTBOBAaHMS 4esIoBeueckoro oOiiecTBa. COrIaCHO Ha3BAaHHBIM MOJOKCHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu Aa€T NpeAcTaBiICHUE O LENsAX, 00 001Iell cTpaTeruu
oOyuyeHHus, BOCIUTAHUS M Pa3BUTUA OOyYaIOIIMUXCS CpeACTBAaMU Y4eOHOIo
npeamera «buonorusy, onpenenser o0s3aTebHOE MPEAMETHOE COJIEpKaHUE, €TO
CTPYKTYpY, pachlpelesieHue I0 pa3ieiaM U TeMaMm, PEKOMEHAYEeMYIO
MOCJIEIOBATEILHOCTh U3YUYECHUS YUeOHOTO MaTepualia ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH 0O0pPa30BaTEIHLHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.

B nporpamme 1m0 OHWONIOTMM TaKKe YUYUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM  JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJbTaTaM
oOyueHus B (OPMUPOBAHMH OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIILHOM
JeATeIbHOCTH/YU4eOHBIX JIEUCTBUM OO0YydYarOIIUXCsl IO OCBOCHHUIO COJECpKAHUS
OMOJIOrNYECKOr0 00pa30BaHMs.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbIi YpOBEHb) peaan30BaH
NPUHIMI MPEEeMCTBEHHOCTH B HW3Y4Y€HUU OHOJIOTHMH, Ojlarojaps 4emMy B Hel
MPOCMATPUBACTCS  HAIPaBJICHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmupoBaHUEM €CTEeCTBEHHO-HAYyYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, YKOJIOTUYECKOTO MBIIUICHUS, TPEACTABICHUN O 3JI0POBOM
oOpa3e XM3HU U OEpeKHBIM OTHOIICHHUEM K OKPYKAIOIIEH NPHUPOIHOU Cpele.
[ToaToMy Hapsmy ¢ U3ydeHHUEM OOIIEOMOIOTUYECKUX TEOPUM, a TAKKe 3HAHHUM O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOr0 paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHHU YJIEJICHO BHHUMAaHHUE HCIOJIb30BAHHIO
MOJTYYEHHBIX 3HAHHWI B TTOBCEHEBHOM JKU3HU JJISl PEIICHUS] IPUKIIAIHBIX 3a7a4, B
TOM 4HCJE: MPO(HIAKTUKU HACICACTBEHHBIX 3a00JICBAHUM 4YeIOBEKa, MEIUKO-
I€HETUYECKOr0 KOHCYJIbTUPOBAHUS, 000CHOBAHUS SKOJOTUYECKHU 11€71eCO00Pa3HOT0
MOBEJCHUS B OKPY’KaIOIIeH MPUPOIHON Cpelie, aHallh3a BIUSHUS XO35SHCTBEHHON
NESATEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenue BHUMaHUS K TPUKIAJHONM HAMNpPaBICHHOCTH YYEOHOro MpenMeTra
«buonorus» TPOJUKTOBAHO HEOOXOJUMOCTBIO OOECIEeUYEeHUs YCIOBUU ISt



pelieHrs OJHOM M3 aKTyalbHBIX 33/1ad MIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHus,
KOTOpasi mpeanonaraeT (opmupoBaHHe y  OOyYalOMIMXCS  CIIOCOOHOCTHU
aJanTHPOBAaTbCd K M3MEHEHUAM JAWHAMUYHO pa3BUBAIOIIETOCS COBPEMEHHOIO
MUpa.

buonorus Ha ypoBHE cpemHero oO0Iero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa oOecrieunBaeT (OpMUPOBAHUE Yy OOYYAIOIIMXCS TMPEICTABICHUNA O
HAy4YHOM KapTUHE MHUpa, paclIupsieT U 000OIaeT 3HAHMS O XKUBOW IpHpoje, e€
OTJINYWTENIbHBIX TPU3HAKAX - YPOBHEBOW OPraHU3allMd W SBOJIOIUHU, CO3JAET
yCIOBHSI  JUIsl:  TIO3HAHMUS  3aKOHOB  KMBOM  TMPUPOIbI,  (OPMUPOBAHUS
(YHKIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/J0pOBOTO M Oe3omacHoro oOpasza
YKU3HH, SKOJOTUYECKOTIO MBIIUICHHS, HEHHOCTHOTO OTHOIIEHUS K dKUBOM IPHUPOAEC
U YEJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTUS UMEET TaKXKE JJI PEIIEHUsI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CcpeaHero  obmiero  oOpa3oBaHMs,  COLUMAIU3ALNH
oOyuaronuxcs. M3yuenue Ononoruum oOecreunBaeT yclioBUs Uisl OpMUpPOBaAHUS
WHTEJUICKTYaJIbHbIX, KOMMYHHMKAallUOHHBIX ¥  HWH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpbl, CIIOCOOCTBYET MHTErpalliyd OHOJOTMYECKHX 3HAHUU C
MPEAICTABICHUSIMU U3 APYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMUU
u reorpaduu. HazBaHHbIE TOJOXKEHUS O MpeAHA3HAUYEHUU Y4eOHOro MpeaMera
«buonorus» cocTaBWIM OCHOBY JMJi ONPENCNICHUS IMOAXOJI0B K OTOOpY U
CTPYKTYPUPOBAHHIO €r0 COJEpXkKaHUsA, IPEACTaBICHHOIO B NPOrpaMMme IO
OHMoJIOTHH.

Ot16op coxaepxkanusi yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBIEH € MO3UUUH KYyJIbTYypOCOOOpPa3HOrO IOJX0/la, B COOTBETCTBHM C
KOTOpPbIM OOy4Yarouiecsi AOHKHBI OCBOUTh 3HAHUSA W yMEHUS, 3HAYUMBbIE IS
dbopmupoBaHusi OO0IIEH KyJIbTYyphbl, ONPEACNSIONINE aJICKBATHOE IOBEJACHUE
4eJioBeKa B OKpY’Karollell mpUpoAHOW cpefe, BOCTpeOOBaHHbIE B MOBCEIHEBHOU
KU3HU M TIPAKTHUYECKON JesTenbHOCTH. Oco0oe MEeCcTo B ATOM CUCTEME 3HAaHMM
3aHUMAIOT JIEMEHTHI COJIEPIKaHUsI, KOTOPBIE CIIyKaT OCHOBOU Jisi pOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpA U
[IEHHOCTHBIX ~ OPUEHTAlMAX  JIMYHOCTH, CIOCOOCTBYIOIIUX  T'yMaHU3AINH
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJEpKaHMUS Y4eOHOTO Marepuaia B MPOTpaMMe IO
OMOJIOTMHM OCYIIECTBJIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHMU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX XKUBOW MPUPObI, O €€ YPOBHEBOM OpraHu3aluu u
HBOMIIOIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICTICHBI CIIEAYIOIINE COAEpPKATENbHbIE JIMHUM: «bHONOrus Kak Hayka. MeToasl
HAay4yHOTo Mo3HaHus», «KieTka kak Ouonormyeckas cucrema», «OpraHusM Kak
Oouonoruyeckas cucremMa», «CuctemMa M MHOrooOpa3ue OpraHM4ecKOro MHUpay,
«OBOJIIOLMS KUBOU MIPUPOIBD», K IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Ilens wm3ydenums ydebHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE -
OBIaZIcHHE  OOYYalOIIMMHUCA  3HAHUAMU O  CTPYKTYpHO-(GYHKIIMOHAJIHHOU
OpraHW3allid >KUBBIX CHUCTEM pa3HOTO paHra W TPUOOPETCHHE YyMEHUH
WCITOJIB30BATh OTW 3HAHUS MJII TPAMOTHBIX JCHCTBUN B OTHOIIEHWHW OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTixkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIECAYIOIINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl 3HAHUM O OHOJIOTMYECKHX TEOPHsX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, PaBUiIax, CIy>KallluX OCHOBOM
Juisi (OPMHUPOBAHUS TPEJCTABICHUNA O E€CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAyYHOTO TO3HAHUWsS, CTPOCHUH, MHOTOOOpAa3HH M OCOOECHHOCTSIX >KHBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AIlNH, BBIAAIONINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHEe y OOYYAIOIIMXCS ITO3HABATEIBHBIX, HMHTCIUICKTYaIbHBIX W
TBOPYECKUX CIOCOOHOCTEH B TpoIecce aHamW3a TAaHHBIX O IYTSAX Pa3BUTHS B
OWONIOTHY HAYYHBIX B3TJISA0B, WACH M TOAXOJOB K H3YUYCHHUIO JKHUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJICHHE Yy OOydwaromuxcsi oOmeld KyJabTypbl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSICHATH U OIICHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa KUBOM MPUPOJBI HA OCHOBAHMM 3HAHUM M OIBITA, IMOJYYEHHBIX TIPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YarOMMXCS YMEHUW WIIIOCTPUPOBATh 3HAUCHUE
OMOJIOTUYECKUX 3HAHWN B TPAKTHUYECKOW EATEILHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOJIOTHI;

BOCIIUTaHNE YOSKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEITOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS] ATUYECKUX
HOPM TIPH TIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBaHUM;

OCO3HAHUE IICHHOCTH OWOJOTHYCCKUX 3HAHWK JJIsS TIOBBINICHHS YPOBHS
HKOJIOTUYECKOMN KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUW U YMEHUM B TTOBCEHEBHOM KU3HU TSI
OLICHKH MOCJEACTBUN CBOEU AEATENIBbHOCTH IO OTHOLICHUIO K OKPY’KAIOIIEN cpenie,
COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHHUE U COOJIOJEHHE Mep NPODUIAKTUKU
3a00JIeBaHUH.

B cucreme cpemnero obmiero ob6pazoBanusi «buomorus», uzyuaemas Ha
0a30BOM YypOBHE, SIBIIICTCS OO0S3aTCIBHBIM yYEOHBIM IPEAMETOM, BXOASIIMM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-HAYUHbIE PEIMETHI.

Jlns u3ydenus: 6MoJioruy Ha 0a30BOM YPOBHE CpeHEro o0Iero oopasoBaHus
orBoauTcst 68 yacoB: B 10 kmacce - 34 ydaca (1 gac B Henenwo), B 11 kiacce - 34
yaca (1 yac B He/IeJ10).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH ¢ OOIECTBEHHBIMHU, TEXHUYECKUMH U
APYTUMH €CTECTBEHHBIMHU HayKaMmu, (punocodueit, STUKON, SCTETUKONW U MPaBOM.
Ponb Guonoruu B hopMHUpOBaHUM COBPEMEHHOM Hay4YHOM KapTHHBI Mupa. Cucrtema
OMOJIOTUYECKUX HAYK.

MeTonbl MO3HAaHUS KUBOM MPUPOBI (HAOTIOIEHUE, SKCIIEPUMEHT, ONUCAaHUE,
U3MepeHue, Kiaccuukanus, MOJICTUPOBaHUE, CTAaTUCTUYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl MO3HAHUS )KMBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcnosb3oBaHWE pa3iIUYHBIX METOAOB IpHU
M3YyUYECHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

KuBbie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus ouosioruu. Otinuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOM MTPUPOIBI.

CpoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aIli OMOCUCTEM:
MOJICKYJIAPHBIN, KJIE€TOYHBIN, TKAHEBBIN, OPraHU3MEHHBIHN, MOMYJISIIUOHHOBUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHU ), OUOChEpHBI.

JdeMoHCTpaum:

Tabmuubl 1 cxembl: « OCHOBHBIE TIPU3HAKHU KU3HW», «YPOBHH OpraHU3alluu
YKUBOU MPUPOIBD).

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJICTKH.

XUMHUYECKAMN COCTAB KIIETKH. XUMUUYECKUE AJIEMEHTBI: MAKPODJIEMEHTHI,
MHUKPOAJIEMEHTHI. Bosia 1 MUHEpaibHBIE BEILIECTBA.

OyHKIIMA BOABI W MHUHEPAIBHBIX BEIIECTB B KieTke. I[lognepxanue
OCMOTHUYECKOTO Oananca.

benku. CoctaB u cTpoeHHe OEIKOB. AMHUHOKHCIOTHI - MOHOMEPHI OCIKOB.
He3aMeHnnmble U 3aMEHUMbIE AMUHOKHUCJIOTBI. AMHUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYphl O€TKOBOM MOJEKYyJNbl (TIEpBUYHAsL, BTOpUYHAS, TPETHUYHAS U
YeTBepTUYHASI CTPYKTypa). XHUMHYECKHe CBoOWcTBa OenkoB. buonoruueckue
(GyHKIMN OEIKOB.

depmeHTHI - Orosornyeckue katanu3atopbl. CTpoeHne pepMeHTa: akTUBHbBIN
HeHTp, cyocrtparHas crneunduunocts. Kodepmentsl. Butamunbsl. Otauuus



(epMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.

YraeBoasl:  MoOHOcaxapubl (TJIFOKO3a, pu0o3a 1 J1e30Kcuprudo3a),
aucaxapuibel  (caxaposa, JIaKkTo3a) M IoJiMcaxapuibl (Kpaxmals, TJIMKOTEH,
HeJUI0I103a). buonorndyeckre GyHKIIMK YTIIEBOIOB.

Jlunuael:  Tpurauuepuabl, ¢ocdoaunuasl, crepounsl. [wapoduILEHO-
runpodoOHble  cBoiicTBa. buonornueckue QyHknum aunuaoB. CpaBHEHHE
YIJIEBOJOB, OEJIKOB U JIMIUIOB KaK UCTOYHUKOB SHEPTUHU.

Hyxnennoseie xucnorel: JIHK wu PHK. Hyxneoruasr - mMoHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkunu JJHK. Crpoenue n gpynkumun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[{utonorus - Hayka o KieTke. Knerounas teopus - npuMep B3aMOJICHCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MeTO/1bl U3yUEHUS KIETKH.

Knerka kak 1menoctHass »xuBass cucreMa. OOmmMe TMpPU3HAKU KIETOK:
3aMKHyTass HapyxHass memOpana, Monekyisl JIHK kak renermueckuii ammapar,
CUCTEMa CHHTe3a OellKa.

Tunsl KIETOK: »yKapuoTHueckas M mnpokapuotudeckas. OcoOEHHOCTH
CTpOCHMs MpoKapuoTHueckor kieTku. Knerounas crenka Oaxrtepuil. CtpoeHue
AYKapUOTUYECKON KIETKH. OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, >XUBOTHOW U
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpHI KIIETOK - KJIETOYHAs CTEHKA, MIIMKOKAJIMKC, MX
¢ynkuuu. [lnazmatuueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. Lluronnazma u eé
opranouipl. OgHomeMOpanHbie opraHounbl kietku: OIIC, ammapar T'onbmaxu,
IM30CcOMBI.  [l0lyaBTOHOMHBIE OpPraHOMABl KIETKHA: MHUTOXOHAPHUH, IIJIACTUIBI.
[Ipoucxoxknenne MHUTOXOHApUH W TacTua. Buasl mmactua. HememOpanHbie
OpraHoOuJbl KIIETKU: PpUOOCOMBI, KIETOYHBIM ILIEHTP, LEHTPUOJHU, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUIOB KJIETKU. BKiroueHus.

SAnpo - perynsaTopHbId HeHTp KieTku. CTpoeHHe sjpa: siiepHas 000JoukKa,
KapuoIuIazMa, XpOMAaTHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenerieHue XUMHYECKHX JJIEMEHTOB B HEXHWBOU
npupoze», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJEN.

Tabmuubl u cxembl: «llepuognueckas TabMUIAa XUMUYECKHUX 3JIEMEHTOBY,
«CTpoeHne MOJIeKyIbl BoJbD», «bruocunTtes 6enka», « CTpoeHne MOJIEKYJIIbI OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne Monekybi
AT®», «CTpoeHHE 3YKapUOTHYECKON KIETKH», «CTpOEHUE MKUBOTHOM KIIETKH,
«CTpoeHHE pacTUTENbHOW KIETKH», «CTpOeHHE NPOKAPUOTUUYECKON KIETKWY,



«CtpoeHue sazpa KIEeTKn», « Y TIeBOAb, «JIunuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHME [UIsl TMPOBEIACHUS
HAOJIOICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpPOIpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopnass pabora Ne 1. «/3ydeHme KaTanUTHYECKOW AKTHBHOCTH
(dbepMeHTOB (Ha IPUMEPE aMIITIa3bl WU KaTajaasbl)y.

JlaGopatopHas pabora Ne 2. «M3yueHue CTpoeHHsS KIETOK pacTCHUH,
KUBOTHBIX W OaKTepuil IMOJ MHUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpENaparax h WX
OTIMCaHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Wik MeTaboInu3M. ACCUMMIIALUS (TITTACTUYECKUA 0OMEH) U
JTUCCUMUJIISIIUS  (PHEPreTUYeCKuid OOMEH) - JBE CTOPOHBI E€IWHOTO IIpoliecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B MOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BeniecTB: aBTOTPO(HBIN U reTepoTpodHbIii. Poib pepmMeHTOB B
0oOMEHE BEIIECTB U MPEBPAICHIUN YHEPTHUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (a3sl (orocuHTeza. Peakuun
dboTocunTeza. DpDekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (DPOTOCHUHTE3a JI KUZHU
Ha 3emuie. BiustHue ycnoBuii cpeibl Ha (POTOCUHTE3 M CIIOCOOBI TOBBIIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UPYIoUIe OaKTepuu. 3HaYEHUE XEMOCUHTE3a JIs
KU3HU Ha 3eMIIE.

DHepreTrueckuii oOMEeH B KIIeTKe. PaciieruieHne BEIIeCTB, BBIICICHUE U
aKKyMYJUPOBaHHME YHEPTUH B KIJIETKE. DTarbl dHEpreTHueckoro ooMena. [ mukomnus.
bpoxenne u ero Buabl. KucinoponHoe OKHCIEHHE, WM KIETOYHOE JAbIXaHHUE.
OxucnurensHoe GochopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaknmm wmarpuyHoro cuHTe3a. ['eHetmdeckas wuHpopmamus u JIHK.
Peanuzanus renernueckod wHdOpmanuu B KiIeTke. ['€HETHUECKHil KOA M €ro
cBoiicTBa. TpaHckpunuus - marpuunblii cuate3 PHK. Tpancusius - OuocunTes
Oenka. Otanbel TpaHcisiuu. KoaupoBaHue amMuHOKHUCIOT. Pons pubocom B
OuocuHTese Oernka.

Hexkunerounsie hopmbl xKU3HU - BUpYChl. McTopust oTkpbiTus Bupycos (/. U.
NBanoBckuit). OCOOCHHOCTHM CTPOCHHUSI M IKM3HEHHOIO IIMKJIa BHUPYCOB.
bakrtepuodaru. bone3Hu pacteHuil, >XUBOTHBIX UM UEJIOBEKAa, BBI3bIBACMBIC
BUpycamu. Bupyc ummynoaedunura yenoseka (BUY) - so3oyaurens CI1IN da.
OOpaTHas TpaHCKpUIIKUs, pEBEepTa3a u uHTerpasa. [Ipodpunaktuka
pactpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:



[Toptpetsl: H. K. Konbnos, . U. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumnbl nutanus», «Metadonuszm», «MUTOXOHIPUS,
«HepreTuyeckuii ooMeny», «Xioporiact»y, «®Dorocunred», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHYeCKui Koy,
«Bupycob», «baktepuodarun», «CtpoeHue u >ku3HeHHbI 1wk Bupyca CIIM/]a,
Oakrepuodaray, «Pemmkarus JTHK.

ObopynoBanue: monenu-anmummkanuu «Yasoeane JJHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. PazMHOkeHUE M HHAUBUAYATbHOE PA3BUTHE OPTraHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KIeTku. MHTepdaza m mMuTos.
[Ipoueccesl, mporekatomue B uHTEep(daze. Permmkanus - peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIA Ha0Op - KapUOTHII.
JIUIIouHBI U TalUIOWJHBIE ~ XpPOMOCOMHBIE  HAaOOpbl.  XPOMATHU/IBI.
[{uTomorndyeckne OCHOBBI pPa3MHOKEHHSI M  HWHAWUBUIYAIbHOIO  Pa3BUTHUA
OpraHU3MOB.

Henenue xnetku - muto3. Ctagum muto3a. [Ipouecchl, nmpoucxoasiue Ha
Pa3HBIX CTAIUIX MUTO3a. BUOIOrHYEeCKUi CMBICT MUTO3A.

[Iporpammupyemasi THOETb KJIETKH - arlonTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: O€ecIoyoe U moioBoe. Buabl 6ecnonoro
pa3MHOXXEHUS: JICJICHME HaJBOE, I[MOYKOBAaHWUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXEeHHE. VICKyCCTBEHHOE KJIOHHUPOBAaHUE
OpPraHU3MOB, €0 3HAYEHUE NI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun menoza. Ilpoueccsl, MpoucXonsiive Ha CTaausX Meio3a.
IToBenenne xpomocoMm B Menose. KpoccuHrosep. buonornuecknit cmbiCa #
3Ha4YeHUE MeKo3a.

["ameTorenes - mporecc oOpa30BaHUSA TIOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie xene3bl: ceMEeHHUKH U SUYHUKUA. OOpa3oBaHWE W PA3BUTHE IOJIOBBIX
KJIETOK - raMmer (CrepMaTo30ui, SIMIEKIEeTKa) - CHEPMATOT€HE3 U OBOIEHE3.
OcoOEHHOCTH CTpOEHHUs SULEKIETOK W crnepmMaTo3ousioB. OIioJ0TBOpEHUE.
[Taprenorenes.

NunuBuayanpbHoe pa3BuTue (OHTOreHE3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl SMOPUOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, ractpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. TUIIBI
NOCTAOMOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (JIMYMHO4YHOE). BrusHue
Cpenbl Ha pa3BUTHE OPTraHU3MOB, (HaKTOPBI, CTIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHU, CTaJNU PA3BUTHSL.



JdeMoHCTpanuu:

Tabmuiel U cxembl: «@DOpMBI pa3sMHOKEHHS OpPraHu3MOBY», «JlBolHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHHi», «BeretaTuBHOE pPa3MHOXKCHHE
pactenmity, «Jlenenne kineTku Oaktepuity, «CTpoeHHE TIOJIOBBIX KJIETOKY,
«Ctpoenune xpomocombl», «Knetounsiii muknm», «Pemnmukamusa IHK», «Mutos»,
«Menosz», «lIpamoe n HenpsiMoe pa3BUTHE», «l'aMETOreHe3 y MIIEKOIUTAIOMIMNX U
yeJoBeKa», « OCHOBHBIC CTaJMU OHTOT'EHE3a.

Ob6opynoBanue: MHUKPOCKOII, MUKpoIipenapathl «CriepMaTo30uabl
MJICKOITUTAIOWIETOY, «SliekneTka miuekonuTarmero», «KapuokuHes B KieTKax
KOpEIIKA JIyKa», MarHuTHAas MOJENb-alIuIuKauus «JleneHne KIeTkuw», MOIEIb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NpakTUH4YecKUue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmogeHue MuTO3a B KJIETKaX KOHYHMKA
KOpENIKa JJyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pab6ota Ne 4. «M3ydeHue CTpPOCHHUS IIOJOBBIX KJICTOK Ha
FOTOBBIX MHUKpPOIIpEnaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3amaun reHetuku. Micropus pa3Buthsi reHeTUKU. Poiib iutonoruu
1 SMOpHOJIOTHHM B CTAHOBJICHHMM TEHETUKHU. BKag poccUiicKMX M 3apyOeKHBIX
YYEHBIX B pa3BUTUE TEHETUKH. MeToabl TeHETUKU (TUOPHUI0JIOTHYECKUM,
LIUTOTEHETUYECKUI, MOJEKYJISIpHO-TeHETUUECKUi1). (OCHOBHBIE TE€HETHYECKHE
NOHATUA. ['eHeTHYeCKasi CUMBOJIMKA, UCTIOJIb3YEeMas B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MoHoruOpuiHOe CKpelMBaHWe. 3aKOH €IWHO0Opa3us TUOPHIOB IIEPBOTO
nokoJieHus. [IpaBuiio TOMUHHUPOBaHUA. 3aKOH pacIIeIJICHUs] MPU3HAKOB. [ unoresa
YUCTOTHI TaMeT. [10JIHOE M HEMTOJTHOE TOMUHUPOBAHUE.

JurubpuaHOoe  CKpeluMBaHWEe. 3aKOH  HE3aBUCHMOIO  HACJeJIOBaHUS
Mpu3HAKoB.  L[UTOreHeTHYEeCKWe  OCHOBBI  JAUTHOPHUJIHOTO  CKpPEIIMBAHUS.
AHanuzupyouiee ckpeinBanre. Mcrnonp30BaHnue aHATU3UPYIOMIETO CKPEIIUBaHUS
JUISL OTIPEIeSICHUsI TEHOTUITa OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLCTUICHHOMY HAcCJEIOBaHUIO TeHOB. HapylieHne cuenieHusi TeHOB B pe3yJbTare
KPOCCHHTOBEpA.

XpOMOCOMHAas TEOPUSI HACJIEACTBEHHOCTU. [ eHETHUECKUE KapThl.

['enetnka mona. XpoMOCOMHOE OMpPEAECICHUE TOoJa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOrameTHble W TreTeporaMeTHble opranu3Mbl. HacnenoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUMBOCTH: HEHACIEICTBEHHAS U HACIICICTBEHHAS .
Ponp  cpeapl B HEHACIENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA



MOJIU(PUKAIUOHHON MU3MEHYMBOCTH. BapualnoHHBIN psiJl U BapuallMOHHAs KPUBas.
Hopma peakiuu npusnaka. KoinuecTBEHHbIE M KaUeCTBEHHBIE MPU3HAKH U X
HOopMa peakuuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacneactBeHHasi, wiM TE€HOTUIIWYECKas, HU3MEHYMBOCTh. KomMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W T0JIOBOM Mpolecc - OCHOBa KOMOWHATHBHOMU
M3MEHYMBOCTH. MyTalMoOHHAass U3MEHUYNBOCTh. Kiaccudukaruss MyTanmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMPUYMHBI MyTaluid. MyTareHHsie (paKkTOpHbI.
3aKOH rOMOJIOTHYECKHUX PSAAOB B HacieIcTBeHHOU n3menunBocty H. Y. BaBuiosa.

BHesiiepHas HacneACTBEHHOCTh U H3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YyeJIOBeKa: I'eHEaJIOrnUeCKUi, OJIU3HEIIOBBIM, IUTOTCHETUUCCKUM, OMOXMMHUYCCKHIA,
MOJIEKYISIPHO-TE€HETUUECKUM. CoBpeMeHHOE OIpeNEeIeCHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTHIMPOBAHHUE, B TOM YHUCJE C MOMOIIbIO
[MI[P-ananu3a. HacneactBeHHble 3a00JieBaHUSI YEIOBEKAa: TEHHBbIE OOJE3HHU,
00JIE3HU C HACJIEJCTBEHHOW NPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HH.
Comartnueckue W reHepatuBHble MyTauun. CTBONOBBIE KIETKU. [IpuHIMIBI
310pOBOro 00pasa *KU3HU, TUATHOCTUKU, MPOMUIAKTUKN U JICUCHUS TeHETHUYECKUX
OosiesHel. MenUKO-TeHETUYECKOe KOHCYJbTHUPOBAHUE. 3HAYCHUE MEIUIIMHCKON
TE€HETUKH B MPEJOTBPAICHUHU U JICYCHUN T€HETUUECKUX 3a00JIeBaHUM UeIoBeKa.

JlemoHcTpanum:

[Hoptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr  u  cxembl:  «MOHOTMOpUAHOE  CKpEIIMBaHUE U €ro
IUTOT€HETUYECKAas OCHOBa», «3aKOH pAaCIICIUICHHS] W €ro LHUTOr€HETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TrameT», «JurubpumHoe  CKpeluBaHUE»,
«luTonmornyeckne  OCHOBBI  AWUTHUOPUAHOTO  CKpeIIMBaHUsL),  «Meio3»,
«B3anmoaencTBUE  AJUIEBHBIX TE€HOB», «l €HETHYEeCKHe KapTbl PpPACTEHU,
’KUBOTHBIX M 4YeloBeKay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEIOBAHMS,
CUEIJIEHHOTO C ToJIoM», «KapuoTuIlbl 4YenoBeKa ¢ KUBOTHBIX», «Buabl
U3MEHUUBOCTHY», «MoaudukamoHHas u3MeH4YMBOCTh», «HacnenoBanue pesyc-
daktopa», «I'eHeTuka rpynn KpoBu», « MyTalmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: Mojelu-anmauKkanuun «MOHOTMOpUIHOE CKpEIIMBAHKE,
«Henonnoe ngomuHupoBanue», «urubpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHKPOCKON W MHKpornpenapaTr «lpo3zoduna» (HopMa, MyTauuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHOM».

JlabopaTopHble M mpaKkTHYecKHe padoThI:

Jlabopatopuas pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPEIapaTaxy.

JlabGopaTtopHas pabota Ne 6. «3ydyenne moaudukamoHHON U3MEHIUBOCTH,



IOCTPOEHUE BaPUALMOHHOIO PsiZia U BApUALIMOHHON KPUBO.

JlaGoparopHas pabota Ne 7. «AHanu3 myTauui y Apo30(puibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[Tpaktnueckast padora Ne 2. «CocraBieHME M aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpolecC. 3apOKACHUE CEIEKLIUU U TOMECTHKALMSL.
VYuenne H. 1. BaBuioBa o nieHTpax MpoUCXOXKACHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTteHui. LIeHTpbl NPOUCXOXKACHHUS JOMAIIHUX KUBOTHBIX. CopT, mnopoaa,
LITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCoBbIi U MHIMBUIyaIbHBIA OTOOPHI B
CENIEKIMN pacTeHUHM M KHUBOTHBIX. OIlEHKAa 3KcTepbepa. BiM3KOpOoICTBEHHOE
cKpemuBaHue - HMHOpuauHr. Yucras nuHug. CKpelIMBAaHUE YHUCTBIX JIMHUIL.
['erepo3uc, wnu rudpuanas cuia. HepoAcTBeHHOE CKpelMBaHHE - ayTOPHJIMHT.
Otnanénnas rubpuauzanus u e€ ycnexu. VIcKycCTBEHHBI MyTareHe3 1 MoJlyuyeHue
IIOJIMIUIONIOB. JIOCTHKEHUS CEJIEKIMN PACTEHNUM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHOJIOTHs Kak OTpacib IMPOM3BOACTBA. I'©€HHAsT WH)KEHEpUsS. OTallbl
co3ganusi pexkoMOuHaHTHOM JIHK wu TpaHcrenneix opranu3zMoB. Kierounas
nHxKeHepus. Knertounsle KyJbTypbl. MUKPOKIOHANBHOE PAa3MHOXKEHHUE PACTECHHI.
KiioHnpoBanue BBICOKONPOIYKTUBHBIX  CEIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.

Okosornueckre M 3Thyeckue  npobnembl. MO - reHernuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpers: H. W. Basunos, . B. Muuypun, I'. 1. Kapneuenko, M. O.
WBaHOB.

Tabmuubr u cxembl: kapta «lleHTpBl TPOUCXOXIEHHUS W MHOrooOpasus
KYJbTYpPHBIX pacTeHuin», «I[lopoabl m1OMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenmity, «OTnanéanas rudpuau3anus», «PadoTel akagemuka M. ®. VBaHoBay,
«lomunnounus», «OOBEKTHl OWOTexHONMOTHMY, «KJIETOYHBIE KYyJIbTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHuE: MYJISDKH TUIOJIOB U KOPHETUIOA0B JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repbapuit «CenbCKOX03UCTBEHHbBIE PACTEHUS.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOIBI U JIOCTHKEHUSI CENCKIHUM PACTCHUH U
KHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATETILHBI ~ y9aCTOK, B TEIUIMYHOE XO3SMCTBO, JIAOOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulki BO3HUKHOBEHHUS 3BOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
TeopHsl U €€ MEeCTO B OHMOJOrMu. BiusHue 3BOIIOUMOHHON TEOPUM HA PAa3BUTHE
OMOJIOTUHU U JPYTUX HayK.

CBugerenscTBa 3BOMIONUU. [lal€OHTONOrMYECKHE: MOCIEA0BATENBHOCTh
NOSIBJICHUS BHUJOB B MaJICOHTOJOTUYECKON JIETOMHUCH, MepexoAHbie (OpPMBI.
buoreorpaduyeckue: cxoAcTBO U pazanyue GayH u Gpaop MaTepuKoB U OCTPOBOB.

OMOpHONIOrHYECKHEe: CXOACTBA M pa3iuuus 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHUYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTHU W OCHOBHBIX METa0OIMYECKUX MyTE€d y BCeX
OpraHU3MOB.

OomonnoHHass teopus Y. JlapBuna. Ilpenmocbuikn BO3HUKHOBEHUSA
JapBUHU3MA. JIBWKyIME CWJIBI 3BOJIIONMM BUAOB MO JlapBuHY (HM30BITOYHOE
Pa3MHOXEHUE TNPHU OTPAHUUYEHHOCTH PECYPCOB, HEONpPENeNEHHAs W3MEHYHUBOCTD,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BoroIuH (CTI) u €€ OCHOBHBIE TTOJIOKECHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymume cuiibl ((pakTopbl) PBOJIONMK BUAOB B Ipupojae. MyTarmoHHBINH
npolecc M KOMOWMHATHUBHAs W3MEHYMBOCTh. [lOMyJNsSIIIMOHHBIE BOJIHBI M JIpeid
reHoB. M30J1ust 1 MUTpalus.

EctecTBeHHbIl 0TOOp - HampaBisomuid (akrtop s3Bomounn. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB KAk pe3yJbTaT 3Boonuu. I[Ipumepst
MPUCIIOCOOJIEHHH y opraHu3MoB. ApoMop(h03bl U UAHOATANTALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buga. OcHOBHble  (HOPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  DopMbl  IBOMIONWU:  (QUIETHYECKasi, JIUBEPTEHTHAs,
KOHBEpreHTHas1, mapajuiesibaas. HeoOpaTtuMocTh 3BOIOIHUN.

[IpoucxoxaeHne OT HeCcHelUaIM3UPOBAHHBIX NpenkoB. IIporpeccupyromas
crienraIn3anvs. ATanTUBHAS paidaLUs.

JleMoHCTpanum:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrosuiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3zBuTre OpraHnueckoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®PDopmbl  OOpbOBI  3a
cyuiecTBoBaHue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB pacTeHHil»,
«MHuoroobpazue  mopon  KUBOTHbIX»,  «llomymsmuuy,  «MyTanuoHHas



U3MEHUUBOCTB», «Apomopdoss», «Unnoamantammu», «OOmas IereHepamus,
«/IBmxkymme cunbel 3Bomonun», «Kapra-cxema wMapupyra nytemectBuas Y.
Hapsunay, «bopbba 3a cymiecTBoBaHuE», «IIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNEe», « IKOJIOTHUECKOE BUAO0OPA30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMU OKPACKH,
Ha0Op IUIOAOB M CeMsiH, KoJuleKius «IIpumepsl 3alIMTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJie’h «OCHOBHBIC HAIPABJICHUS IBOJIOIUN», 00bEMHAS MOJEIb
«CtpoeHue roJIoBHOT0 MO3ra O3BOHOYHBIX.

buoreorpapuyeckas kapTa wwupa, KoeKius «DopMbl COXPaHHOCTH
WCKOIIAEMBIX JKUBOTHBIX W pacTeHui», wmoaenp ammumkanus «llepekpéct
XpPOMOCOMY», BIIAXKHBIE MpenapaThl «PazButre HaceKOMOro», «Pa3BuTHe JISTYIIKWA,
MuKponpenapar «Jlpo3zodpuna» (HopMa, mytanuu (POPMBI KPBUILEB U OKPACKHU
Tena).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHe BUIIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlabopaTtopHas padota Ne 2. «Onucanue nNpucrnocoOJIEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4dHbIE TIPEICTABICHUS O 3apOXKACHUM >KU3HU. HaydHble TUIOTE3BI
BO3HUKHOBEHHUsI >KM3HM Ha 3emJjie: alOuoreHe3 M mMaHCIepMus. XuUMHUYEcKas
ABOJIONMS. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEILECTB W3 HEOPTraHUYECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON ABOMoIMKA. HavanbHble Tansb
ouonornuecko spomronuu. ['nunoreza PHK-mupa. @opmupoBanue memMOpaHHBIX
CTPYKTYp W BO3HUKHOBECHHME MNPOTOKJIETKHU. [lepBble KIETKM M HUX 3BOJIIOLHS.
dopMUpOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PazButue xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxelickas u
npotepo3oiickas dpbl. [lameosoiickas spa u e€ mepuoaAbl: KEeMOPHUUCKHA,
OPIOBUKCKUH, CHITyPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickas 3pa W €€ Tepuoabpl: TAJCOre€HOBBIM, HEOTCHOBBIN,
AHTPOTIOT€HOBBIM.

XapakTepuCTUKa KIMMaTa M TeOJOTMYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIIOIIMM PACTUTENIBHOTO U KUBOTHOTO Mupa. Apomopdo3bl y pacTeHHil u
KUBOTHBIX. [TosiBIIEHUE, paclIBET U BEBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

CuctemMa OpraHMYeCKOro MHpa Kak OTpakeHue HBoiouur. OCHOBHBIE
CHUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBlieHuil o
MPOUCXOXKJCHUH 4YejoBeKka. MeTonbl u3ydyeHus aHTpomnorene3a. (CxoactBa u



paznuyms 4e0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme  cunbl  (daktopel) — aHTpororesesa.  HacnencrBennas
U3MEHUMBOCTb W  €CTECTBEHHbIH 0OTOOp. OOIIeCTBEHHBI o00pa3 KHU3HU,
U3TOTOBIICHUE OPYAUH TpyJa, MBIIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBH 3BOJIOIMH YEJIOBEKA: aBCTPAJIONUTEKU, YenoBek
yMenbii, YenoBek npsaMoxomAmui, YenoBeK HeaHAEpTaNbCKuM, Yenosek
pa3yMHbIii. Haxonku HCKOMaembIX OCTaTKOB, BpeMs CYIIECTBOBAaHHUS, O0JIACTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

YenmoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAS
(eBpaswmiickasi),  Herpo-aBCcTpajiougHass  (PKBaTOpHaJIbHAs),  MOHTOJIOUIHAS
(a3uarcko-amepukaHckasi).  UepTbl  HPUCIOCOOJICHHOCTH  MPEIACTABUTENICH
YEJIOBEUECKUX pac K YCJIOBHSAM CyIIECTBOBaHMUSA. ENMHCTBO YE€IOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue ConHedyHOW cuctembl», «Pa3Burtue
opraHuyeckoro wmupa», «PacturenpHas knetka», «KuBOTHasg  KIeTKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE aHATOMHYECKUX 4YEPT CTPOCHMSI YEJIOBEKa W YEIOBEKOOOpPa3HBIX
00e3psin», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOTO 4YeJIOBeKa», «JlpeBHeummue moan», «peBHue moamn», «llepBbie
COBPEMEHHBIE JIOIN», «HemoBeuecKkrue paco».

O6GopynoBanne:  myJspku «IIponcxokneHue yemoBeka» (Or0CThI
aBCTPAJIONUTEKA, NUTEKAHTPOIa, HEaHAEPTaliblla, KPOMAHbOHIIA), CJICTIKU WIU
U300pKEHUS KAMEHHBIX OpYAU MEepBOOBITHOTO 4YeloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), reoxpoHoiorHueckas Tabmuia, Koywiekmus — «Dopmbl
COXPAHHOCTHU MCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Ipaktuueckast padorta Ne 1. «M3yueHue rckomaeMbIX OCTATKOB PACTEHHUH U
KUBOTHBIX B KOJIJICKITUSX).

DKCKypcusi «IBOJIIOIMS OPraHUYeCKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeIueCKUl My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayd U pa3/ielibl SKOJIOruu. MeToabl 3KOJIOTHYECKUX
HCCIIE0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropbl. Kraccudukamus 3SKOIOrHUEcKUX (HaKTOPOB:



abnoTuueckre, OWMOTHYECKHE U AaHTPOIIOTeHHbIE. JIeHCTBUME HSKOJIOIMUYECKHUX
(pakTOpOB HA OPraHU3MBI.

Abuotnyeckue (hakTopbl: CBET, TEMIEPATypa, BIaKHOCTb. DoToneprnoausm.
[IpucniocoOnenust OpraHM3mMoOB K  JACMCTBHIO  aOMOTHYECKHX  (PAKTOPOB.
buonoruueckue puTmsl.

buotnueckune (bakTopsI. Bunpl OMOTHYECKHX  B3aUMOJICHCTBUIA:
KOHKYPEHLIUSA, XUITHUYECTBO, cuMOM03 u ero ¢gopmsl. [lapazutusm, xoomnepanus,
MyTyaJIu3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIU3M,
HehTpanu3M. 3HaueHHe OWOTHYECKHUX B3aMMOJICHCTBHIM MJisi CYIIECTBOBAHUSA
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKH momyssiquid. OCHOBHBIE —IOKa3aTeIH
NOMYJISIMU: YHUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4ucIeHHOCTH MOIYJIALUY U €€ peryJssaius.

JlemoHncTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnunpl n cxemsl: kapta «I[Ipupoansie 30Hb1 3eminy, «Cpenabsl oOUTaHUS
opranuzmoB», «®@oronepuoguzm», «llomymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU NMOMYJISAUNU UHDPY30puu-Ty Penbkn», «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdoaoruueckue 0COOCHHOCTH PACTCHUI U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «[1oacuéTt MIOTHOCTH MOMYJISINI Pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa ¥ 3KOJI0rH4eCKHE CHCTEMBI.

Coo0miecTBO opraHu3moB - OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduyeckas (muimeBas). Buasl-momuHanTel. CBsS3u B
OuoleHo3e.

DKoyioruueckue cuctemMbl (9kocuctembl). llonsitue 00 »sKocucreme W
ouoreorieHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMbI: IPOIYLICHTHI,
KOHCYMEHTBI, peAylieHTbl. KpyroBopoT BEIIECTB M MOTOK 3HEPTUHU B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3K0ocucTeMbl. [IumeBbie nenu u ceth. OCHOBHbBIE
MOKa3aTelld AKOCUCTEMBbI: OMoMacca, MPOAYKLHMS. DKOJIOTHYECKHUE MUPaMUJbL:
OPOAYKIMHU, YHUCICHHOCTH, Ouomacchl. CBOMCTBAa 3KOCUCTEM: YCTOWYMBOCTD,
camoperyJianus, pazButue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCHCTEMA XBOMHOIO
WJIM IIUPOKOJIMCTBEHHOTO JIEeCa.

AHTpPOTIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.



buonoruyeckoe u X03s1MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopaszHooOpasue kak ¢akTop YCTOMYMBOCTH »3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenne B. U. Bepnaackoro o oumocdepe. I'paHulibl, coctaB U CTPyKTypa
ouocdeprl. XKuBoe BemectBoO U ero (GyHkuuu. OcoOeHHOCTH Ouocdepbl Kak
IJI00aNbHOM HKOCUCTEMBI. JIMHAMHUYECKOEe paBHOBECHME M O0OpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMUYECKUE KBl AIEMEHTOB (yIJieposa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B Onochepe 3eminn. AHTpONOTEHHBIE U3MEHEHHs B Ouocdepe.
I'moGanbHbIE HKOJTOTUUECKUE MTPOOIEMBI.

CocyiecTBoBaHue IIPUPOBI " YEeJI0BEYECTBA. CoxpaHneHue
O0ropa3zHo0Opa3us Kak OCHOBAa yCTOWYMBOCTU Ouocdeprl. OCHOBA palMOHAIBHOTO
yOpaBJIEHUS TPUPOJHBIMH pPECYypCaMM W HX UCIHOJIb30BaHUE. JlocTmxeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuipl u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobmectBay, «llenn nuTaHus», «IKOJOTMYECKAs NUPaAMUAAY,
«buocdepa n yenoBek», «IKOCUCTEMA IIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buomeno3 Bomoémayn, «ArpoueHos», «lIpumepHbie
AQHTPONIOTCHHBIE  BO3JECHCTBUS HA  MpUpoOAy», «BaxkHeWlne HWCTOYHHMKHU
3arpsi3HEHMs] BO3[yXa W TPYHTOBBIX BO», «llouBa - BakHeIIas COCTaBIISAIOIIAS
ouochepr», «Daktopsl Aerpaganuu mouBy», «[lapaukoBsiii dhdexT», «DPakTopbl
PaAMOAaKTUBHOTO 3arpsi3HeHus Ouocdeprb», «OOmas cTpykrypa Ouochepb,
«Pacnpoctpanenue ku3HU B Ouocdepe», «O30HOBBIA dKpaH Ouocheps,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopot azora B mpupoe».

O6opynoBanue: MojeNb-anmuMKanus « TunuuHabie OHMOIICHO3BD, TepOapuit
«PacturenbHbIe cOOOIIECTBAY, KOUICKINH «broreHnosy, «Bpeaurenn BaKHEHIINX
CEJILCKOXO3SIMCTBEHHBIX KYJIBTYP», FrepOapuu U KOJIJICKIIMU PACTEHUN U )KUBOTHBIX,
MpUHAJJISKAINE K Pa3HBIM IKOJOTHYECKUM TPYIIIaM OJIHOTO BU/IA,

Kpacnas kumra Poccuiickoit ®eneparuin, H300paKeHHUs] OXPAHSIEMBIX BHUOB
pacTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA [TPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBnuBarOTCA TpeOOBaHUS K pe3ysbTaTam
OCBOCHMSI ~ OOyYalollMMUCS ~ MpOrpaMM  CpelHero  o0imero  o0pa3oBaHUSL:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHYHOCTHBIX PE3YyJIbTATOB OCBOCHMSI mIpeamera «buonorusy»
BBIJICJICHBI CJIEIYIONIME COCTABJISIONINE: OCO3HAHUE OOYYaIOUUMUCS POCCHICKOM
IPaXXJaHCKOM HUJIECHTUYHOCTU - TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSATEIILHOCTU
U CaMOOMpPECNICHUIO, HaJIM4yhe MOTHUBAMM K  OOYYEHHIO  OHOJIOTUH,
[[eJICHANPABJIICHHOE PpAa3BUTUE BHYTPEHHUX YOEKJEHUU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH U HMCTOPUYECKUX TPAAUIMI Pa3BUTHS OHOJIOTHMYECKOTO
3HAaHMS, TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH [EHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, TPHUCYIIUMHA CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HAJIMYUE DKOJOTUYECKOTO IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHHUS MpeameTra «buonorus» mocturarorcs B
€UHCTBE Y4YeOHOW U BOCHHUTATEIBHOM JESATEILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, MPUHSATHIMH B OOIIECTBE MpaBWIaMU U HOPMaMu
MOBEJCHUSI M CIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS H
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEHM NO3UIMUA JMYHOCTH, IATPUOTHU3MA,
YBAXXEHHUSI K 3aKOHY U IPAaBOMOPSAKY, YEJIOBEKY TPyAa U CTAPILIEMY IOKOJIEHUIO,
B3aMMHOTO YBaXCHHs, OEpEKHOT0 OTHONIICHHS K KYJIbTYpPHOMY HACICIUI0 U
TPpaAUIMsIM MHOTOHAIMOHAJIBHOTO Hapoja Poccuiickon denepanuu, MpUPOSIE U
OKPY’KarolIEn Cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro mnpenmera «buosorus»
JIOJDKHBI OTPayKaTh TOTOBHOCTh U CITIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTU, CHUCTEMON II€HHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX  BHYTPEHHHMX  YOEXKIEHUM, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOINECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IIPOLECCE pealu3ali OCHOBHBIX HANPABICHHUMN
BOCIUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCKOr0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TMO3HUIINH 00YJArOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOA3aHHOCTEW, YBaXKEHUE
3aKOHa W MPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JEITEIBHOCTH TIPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M IO3HABATEIBHBIX 3a/1a4, BBHITIOJHCHHUH
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CITIOCOOHOCTh  ONPEACNISITh COOCTBEHHYIO IIO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €€;

YMEHUE YYHUTHIBATh B CBOUX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HbIMU YOEKJICHUSIMU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TI03HABAaTEIbHBIX U HCCIEIOBATEIbCKUX 3a/lady, YBAXKHUTEIHLHOTO
OTHOILICHHSI K MHEHMIO OIIMOHEHTOB NPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOM JIEATEIBLHOCTH;

2) MATPHOTHYECKOI0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WJICHTUYHOCTH,
MMaTPpUOTHU3Ma, YBAXKECHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpEN
PonuHou, rop1ocTi 3a CBOM Kpail, CBOXO Po/inHy, CBOM SI3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUICHHWE K MPUPOJHOMY HACJIEIUIO U MAaMATHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKJIAJI POCCHUUCKUX YUYEHBIX B CTAaHOBJIEHUE U
pa3BUTHE OHWOJIOTMHU, TOHUMaHUS 3HAYCHUS OWOJIOTMM B TMO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaeiHas yoekIEHHOCTh, TOTOBHOCTh K CIy)XeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) MYXOBHO-HPABCTBEHHOT0 BOCHUTAHMS: OCO3HAHHE TYXOBHBIX

IIEHHOCTEH pOCCUMCKOTO Hapoaa; ChOPMHUPOBAHHOCTh HPABCTBEHHOTO

CO3HAHUS, ’TUIECKOTO TIOBEICHHUSI; CTIOCOOHOCTh OIIEHUBATH CUTYAIIUIO U

NPUHAMATh OCO3HAHHBIE PEIICHUS,

OPHUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTEIIAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO NIPUHATHS LHEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauiusMu HapoaoB Poccuu;

4) 3CcTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOUYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHU;



MMOHUMAaHUE AMOLIMOHAJIBHOTO BO3ICHCTBHS JKUBOW MPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTpPEMIJICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢pusuueckoro BocnuTaHUs, (POPMHUPOBAHHS KYJILTYPbI 3/10POBbSI H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMAaHUE W peaju3alus 3I0pOBOTO0 M 0e30MmacHoro obpasza >KU3HU
(3mopoBO€  MHUTaHME, COOJNIOJICHWE TUTHEHUYECKHX TPaBUI U HOPM,
cOamaHCHUPOBAaHHBIA PEXKUM 3aHITUA W OTHAbIXa, peEryisipHas ¢uznyecKas
aKTUBHOCTH), OEpPEKHOIr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOLIEHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U IICUXHUYECKOMY 3/10POBBIO;

MMOHUMAHUE LEHHOCTU TMpaBWJ UHAUBUAYAJIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) TpPyaoBOro BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYI0JI00HE;

TFOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAJIBHOU
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIMHPOBATh, IUIAHUPOBATH M CaAMOCTOSITENILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3iudHbIM cepaM NpoPecCHOHATIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mpodeccud H  peanru30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

FOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTMYECKU 11e1eco00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILIECTBOBAHHS;

MOBBILICHUE YPOBHS DSKOJOTMYECKOW KyJIbTYpbl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKM WX BO3MOXHBIX MOCIEACTBUM  JUIS
OKPYX aroUIEn Cpeibl;

OCO3HaHUE TJ00aJIbHOrO XapakTepa SKOJOTMYECKHX NpodiieM M myTell ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MNPUOOpETaeMble MpU HM3YYEHHH OHOJIOTUU
3HAHMSI W YMEHMS TP pPEHIeHUH MpoOJeM, CBSI3aHHBIX C palUOHAIbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COONIOJIEHHE  TMpaBWJI  TOBEACHUS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPAHEHHE pPABHOBECHUS B OKOCHUCTEMAax, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCUCTBUW, MPUHOCAIIUX BPEed  OKPYXKaroUEeH
IPUPOAHON Cpene, YMEHHE IMPOTrHO3UPOBATh HEOJArONPUSATHBIE SKOJOTHYECKUE



MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIMYUE PA3BUTOTO HKOJIOTHYECKOTO MBIILICHUS, YKOJIOTHUECKOU KYJIbTYpHI,
OTIbITa NEeSATEIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B IO3HABATEIbHONW, KOMMYHUKATHUBHOM M COLMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOM JEATEIbHOCTH IKOJIOTMUECKON
HaIpaBJICHHOCTH;

8) IHeHHOCTH HAYYHOTI'0 MO3HAHWS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YHMTATENbCKOW KYJIBTYpbl KakK CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMaHUEe crhenuuKku OMOJIOTMM KaK HayKd, OCO3HaHUs €€ poJih B
(OpMUPOBAHNUN PALKMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LEJIOCTHOIO
OpeCcTaBiIeHUs 00 OKpY)KaloIeM MHpE Kak O €AUHCTBE IPUPOJIbI, YEJIOBEKa U
o0miecTBa, B TMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodiieM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJOTHM JUIsl COBPEMEHHON LMBHIM3ALMU:
o0ecrieueHnss HOBOI'O YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUI,  CIOCOOHBIX  pellaTh  PECYpCHblE  NPOOJEMBbl  pPa3BUTHUS
YeJIOBEYECTBA, MOUCKA MYTEW BBIXOJA U3 TJIOOAIBHBIX IKOJIOTMUECKUX MPOOJIEM U
oOecrieyeHusi  mepexojga K  YCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYpCcOB M (OPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OHMOJIOTMYECKHX 3HAaHUW B LEJAX
NOBBILIEHUSI OOLIEH  KyJbTypbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKITMOHAIIBHON T'PaMOTHOCTH OOydYaromuxcs, GopMHUpPyeMOM
pU U3y4eHUH OUOJIOTHH;

ITOHUMAHUE CYIIHOCTH METOJOB MO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH UCHOJB30BaTh IMOJy4YaeMmble 3HAHUS [UIsl aHaiu3a u
OOBSICHEHHSI SBJICHUN OKPY’KaIOILEr0 MUPa U MPOUCXOAALIUX B HEM HM3MEHEHHI,
yMEHHUE JiellaTh OOOCHOBAaHHBIE 3aKJIIOUEHHMS HAa OCHOBE HAy4YHbIX (DAKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TOJIYYEHUS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbBHO MCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS JIs
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

OCO3HaHWE IIEHHOCTH HAyYHOM JEsTeNIbHOCTH, TOTOBHOCThH OCYIIECTBIISIThH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUN MO OWOJIOTUH B



COOTBCTCTBUHU C ) XKU3HCHHBIMH HOTpC6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUsI yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3Ha4UMble s (OPMUPOBAHUS MHUPOBO33PEHUSI 00y4arOUUXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOILECHAYYHBIE MOHSITHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa M CHEUU(PHUKY METOJIOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPrus, SIBJICHUE, MPOIIECC,
CUCTEMA, HAay4HbId (PaKT, MPUHLUII, TUNOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJEIOBAHUE,  HAONIOACHUE,  HM3MEpPEHHE,  OKCHEPUMEHT W  JPYTux),
yHUBEpCaJbHble YyuyeOHblE JeWcTBUS (TMO3HABAaTENbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATIBLHOM
IPaMOTHOCTH M COIMAJIBHOM KOMIIETCHIIMM OOYYalolUXCs, CIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpCaJbHbIE ydeOHble JCHCTBUS B
MO3HABATEJILHON M COLIUANIbHOM MPaKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHUS IPOTrpaMMBbl CPEIHEr0 OOUIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU NMO03HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6a3oBble JJOrHYECKHE AeliCTBHS:

CaMOCTOATENbHO  (QOPMYJMPOBATh M aKTyaJlM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHHHM 3HAHUN TMPUEMBI JIOTMUYECKOTO MBIIICHUS
(amanm3a, CMHTE3a, CpaBHEHMUs, KiIacCu(UKAIUK, 0000IIECHHS ), PACKPBIBATh CMBICII
OMONOTUYECKUX TOHATUHN (BBIIETATH WX XapaKTepHbIC MPHU3HAKH, YCTAHABIIMBATH
CBSI3M C IPYTUMH MTOHSTHUSIMH );

OTpeNeNsaTh IeNU JESITCIIbHOCTH, 3ajJaBasi MapaMeTpbl W KPUTEPUHU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUA ISl OOBCHEHUs (PAKTOB U SIBJICHUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIC, ICAYKTHBHBIC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B pPaccMaTPHBACMBIX
SIBJICHHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MOJICITbHBIE cpencTtBa IS MIPEICTABJICHHUS
CYIIIECTBEHHBIX CBSI3€M W OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKHUX OOBEKTax, a
TakK€  MPOTUBOPEYHM  Pa3HOTO  poOja,  BBIABICHHBIX B Pa3JIMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAaH pEUICHHs] MPOOJIEMbl C Y4ETOM aHaNIM3a UMEIOLINXCS



MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIBHOCTH;

KOOPAVMHUPOBATbH M  BBIIOJHATH pPabOTy B  YCIOBUSX  pEalbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [IPH PEIICHUN KU3HEHHBIX IPOOIIEM.

2) 6a3oBble UCCIEN0BATEIbLCKHE IeHCTBHA:

BJIa/IETh HABBIKAMH YUEOHO-HCCIEA0BATEIBCKON M TPOEKTHOM JAESITENbHOCTH,
HaBbIKAMHU  pa3pelieHus  MpoOJeM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJIOB PELIEHUs MPAKTUYECKUX 3a]a4, TPUMEHEHHUIO
pPa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHJIBI JIEATEIBHOCTH IO TIOJIYYEHUIO HOBOIO
3HAHMS, €ro0 HUHTEPIpETalry, MNpPeoOpa3oBaHUI0 M MPUMEHEHUIO B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YU€OHBIX M COLMAJIbHBIX IPOEKTOB;

(opMUpPOBaTh HAYUHBIM TUIl MBILUICHUS, BIaJETh HAYYHON TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MMOHATHSIMHU U METOJIaMU;

CTaBUTh W (POpPMYJIMpPOBaTH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSA3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEILICHUs, HAaXOJUTh apryMEHThl IJIA J0Ka3aTesIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UMPOBAaTh IMOJYYEHHbIE B XOJ€ pEIIEHUs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OLIEHUWBATh MX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIH OIIBIT;
OCYIIECTBIIATH 1IeJIEHAIIPABIICHHBIN MOMCK MIEpEHOCca CPEICTB U CLIOCOOOB AEHCTBUS
B IPO(HEeCCHOHATIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHMSA B IO3HABATEIbHYIO M TMPAKTUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei; BbIABUTaTh
HOBBIE UJICH, TIPeIaraTh OPUTHHAIbHBIC TIOJXObl U PELICHHS], CTABUTH POOJIEMBI
W 3aJ1a4M, TOMyCKAIOIUE albTEePHATUBHbBIC PEILICHMUS.

3) paodora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMALIUU (TEKCTE Y4EOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOM  JuTeparype, OWUOJIOTMYECKUX CIIOBapsAX W
CIpaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax naHHBIX, B VHTepHeTe), aHaIM3UPOBAThH
MH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUUECKH OLIEHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(GopMyIupOBaTh 3alpOChl U MPUMEHATH PA3IUYHBbIE METOJbI MPH MOUCKE U



otbope Ouonornueckor MHGOpPMAIUU, HEOOXOAUMOM MAJisi BBIMOJHEHHS Y4eOHBIX
3ajiay;

npuOOpeTaTh OMBIT UCIOJIb30BAaHUS HH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOI'O MCIIOJIb30BAHUS PA3IHMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpATh  ONTUMaNbHYIO  (QOopMy  NpeacTaBICHUS
ounosiornyeckoi nHGopmaruu (cxemsl, rpadUKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKU U
Apyroe);

WCIIOJIb30BaTh HAyYHBIA SI3bIK B KAueCTBE CPEICTBA MNpHU padoTe C
Ononornyeckod uH(poOpMaIMed: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKHe 3HAKM W CHUMBOJIbI, (opMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJUYECKHE  CPENCTBA
HaIJISTHOCTH;

BJa/JeTh  HABBIKAMU  paclO3HAaBaHMs M 3alUThl  MH(pOpPMaLUH,
MH(GOPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OBiaseHue yHMBEPCAJIbLHBIME KOMMYHHMKATHBHBIMH 1CHCTBUAMMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCEX cpepax JKU3HU, aKTUBHO y4acCTBOBATh
B JMaJiore WIW AUCKYCCHUU MO CYIIECTBY 0OCyXJaeMoil TeMbl (yMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO BBINOJHEHUS MpeasiaraeMoi
3a/lay, YYUTHIBATh MHTEPECHl U COTVIACOBAHHOCTH MO3ULIMNA JIPYTUX yYaCTHHUKOB
JMasora Wik JUCKyCCUN);

pacno3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOIICHUsS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYAaLIHM,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJA/IeTh Pa3IUYHBIMM CHOCOOAMM OOIIEHHS M B3aUMOJCHCTBHS, NMOHHMATh
HaMEpPEeHUs APYTUX JIIOJEH, MPOSBIATh YBAXKUTEIBLHOE OTHOIIEHUE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3J1araTb CBOK TOYKY 3PEHMS C HMCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTh:

NOHUMAaTh M HMCHOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOM U WHIWBHUIYaTbHOU
paboThI TIPU pELICHUH OMOJIOTHYECKOU MP0OIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBUUA C Y4YETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;

OpUHUMATh  I[€JIM  COBMECTHOM  JIeAT€NbHOCTH, OpraHu30BBIBaTh U
KOOPJAWHUPOBATh JCUCTBUS MO €€ JOCTHKECHUIO: COCTABIATH IUIAH JIEVCTBHM,
pacnpenensaTh pojud C YYETOM MHEHUI YYaCTHUKOB, OOCYXKIaThb pE3yJbTaTbl



COBMECTHOM padoThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHHMKA KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

opeajaraTb HOBBIE IIPOEKTHI, OLCHMBAaTh HACUM C TNO3ULUMU HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh NO3UTUBHOE CTPATETUYECKOE NTOBEACHUE B PA3IIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.
OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [Js BBIBICHHS MpoOJeM M UX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BBIOMPATh HA OCHOBE OWOJOTMYECKUMX 3HAHUM LEJEBBIE U CMBICIOBBIE
YCTAHOBKU B CBOMX JACHCTBUAX M IMOCTYIKAaxX MO OTHOLICHHUIO K JKUBOW MPHUPOAE,
CBOEMY 370POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIIATH IMO3HABATEIIBHYIO JEATEIBbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/la4ll B 00pa3oBaTeIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PELICHUS TPOOJIEMBI C yUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANIOYTEHUI; 1aBaTh
OLICHKY HOBBIM CUTYaIUsIM;

pacMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;
JienaTh OCO3HaHHBIN BBIOOD, ApTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a
pelIeHHE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (DOPMHUPOBAHUIO M TMPOSIBICHUIO IIUPOKON 3SpYyIULIMU B
pa3HbIX 00JacTsX 3HAHWUW, TOCTOSHHO IIOBBINIATH CBOM OOpa30BaTENIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIaJIETh  HaBbIKAMU  TIO3HABAaTEJIbHOW  peJeKCMHM KaK  OCO3HaHHUs
COBEpILIAEMbIX JEUCTBUH W MBICIUTENbHBIX MPOLIECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, HCIOJB30BATh NPUEMBI PEIICKCUU JJIA OLEHKU CUTYalllH, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OLIEHUWBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHHUS MO HUX
CHU)KCHMUIO;

OPUHUMATh MOTHMBBI W ApPryMEHTHl JPYTHX IPU aHAIU3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) nmpuHsATHE ceOs U APYrUX:



MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKHU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI W ApPTyMEHTBHI JIPYTUX TMpU aHaIU3e pe3yJbTaToB
NEeSTEeIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYrUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOTO YeIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBoeHUs mporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHMS, YMEHHS U CIOCOOBI AEMCTBUI MO OCBOEHUIO, MHTEPIPETALMH U
IpeoOpa30BaHUI0 3HAHUM, BHUJIbI JESATENIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3NIMYHBIX Y4YEOHBIX CUTYyallUsiX, @ TAaKKe B PEaJIbHbIX
KU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpenmMerHbie
pe3yNbTaThl PEACTABICHBI 10 roj1aM 00yUEHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpenmera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE M POJIK OMOJIOTHMH B CUCTEME HAyYHOIO
3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHMH COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBI MUpPa U HAYYHOIO MUPOBO33PEHUS, O BKJIAJE POCCUIICKUX U 3apyOEKHBIX
y4E€HBIX-OMOJOrOB B  pa3BUTHE OHOJOTHH, (YHKUIHOHAIBHOM TI'PAMOTHOCTH
YeJoBeKa JJI PEIIeHMs )KU3HEHHBIX 3a/1ay;

YMEHHUE PACKPBIBATH COAEpPKAHWE OHMOJOTMYECKUX TEPMHUHOB W TOHSTHIA:
XKU3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEUIeCTB U IpeBpalleHUEe
DHEPTUM), TOMEOCTa3 (CaMOPETYJISIMs), YPOBHEBAs OpraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOAYKIIMS), HACIEICTBEHHOCTh, N3MEHUYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3jaraTh OHOJOrMYecKHe Teopuu (KJIeToyHasi, XPOMOCOMHas,
MyTallMOHHAas, UEHTpajbHas JO0rMa MOJIEKYJsipHOM Ouonorun), 3akonbl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u yueHusi (0 LeHTpax MHOTooOpasusi u
MPOUCXOXKJIEHUS KyJIbTypHbIX pacreHuid H. M. BaBuiioBa), onpeaenstb rpaHuilbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOIaMH HAyYHOT'O TIO3HAHUSI B OUOJIOTMU: HAOIIOJIEHUE U
ONMHCAHHWE >KUBBIX CUCTEM, NPOLECCOB W SIBJICHUW, OpraHU3alMs U MNPOBEICHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSCHEHHE NOJYUYEHHBIX pPE3YyJIbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBObI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHW3MOB, OCOOEHHOCTU



MPOIECCOB: OOMEHAa BEIIECTB W IMPEBPAILCHUS YHEPTHUU B KIETKE, (OTOCHHTE3a,
IJIACTUYECKOTO M HSHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE NMPUMEHSTH TMOJy4YEHHbIE 3HAHUS ISl OOBSICHEHHUS OMOJOTUYECKUX
MPOLIECCOB U SBJICHUM, JJISI MPUHATHS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C LEJIbl0 oOecredeHusi O0e30MacHOCTH CBOETO 370pPOBbS M 3I0POBbS
OKpY>KaIOIIUX JIFOJICH, COOTI0OACHNSI HOPM TPaMOTHOTO MOBEACHUS B OKPY KaloIIeih
IPUPOJIHON cpefie, MOHUMAaHHE HEOOXOAMMOCTH UCIOJIB30BAHUS JOCTHKCHHIMA
COBpEMEHHOU ononoruu U OMOTEXHOIOTHIA UIS  PalMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »D>JEeMEHTapHble TeHeTHYeCKHWe 3aJayd Ha MOHO- U
TUTUOPUIHOE CKpEIIMBaHUE, CIEIUICHHOE HAcleA0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHUIHOTO CKpELIMBAaHUS IS MpEACKa3aHUsl HACJEJO0BAaHUS NPU3HAKOB Y
OpraHH3MOB;

YMEHHE BBINOJHATh JTAOOpATOpHbIE M IpakTHYECKHe padoThl, COOJIIOATh
npaBuia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KpPUTHUECKH OLICHMBaThb W MHTEPHPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEpKaHUs, BKJIIOYAIOIIYI0 IICEBAOHAyUYHblE€ 3HAHUA U3
pa3IMYHBIX HUCTOYHUKOB (CpPEICTBa MAacCOBOUW MH(pOpPMAIUH, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), ITUYECKHE aCMEKThl COBPEMEHHBIX WCCIICJIOBAaHMN B OHOJOTHH,
MEAHNIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIECHHUS,
0000611ast OUOIOTUYECKY0 MHGOPMAIUIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenmeTHbIe pe3ynbTaThl OCBOECHUS ydeOHOro npeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJOTHUH B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHOI €CTECTBEHHOHAYYHOM
KapTHUHBI MUpa U HAYYHOIO MHUPOBO33pPEHUS, O BKIJIAJIE POCCUNCKUX U 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIIMOHATHLHOM TPaMOTHOCTH
YeNoBeKa JJIs PEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COICP)KaHNE OMOJIOTUIECKIX TEPMUHOB W TIOHSITUIA: BH/I,
NOMyJISIKsA, TEHO(OH[, 3BOJIOLUHUS, ABMWXKYIIME CHIbl ((PaKkToOpbl) 3BOJIOLNH,
MIPUCTIOCOOICHHOCTh OPTaHU3MOB, BUA000pa30BaHUE, SKOJIOTHUECKHE (DaKTOPHI,



DKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTBI, PpEIyLEHTbl, LENU MNUTAHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Wu3Jaratb OHOJIOTMYECKHEe Teopuu (IBONIIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpHUsS SBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxoacta K. M. bapa, yepenoBaHus TiaBHBIX HAmlpaBlICHUW U
nyteit sBomonun A. H. CeBeproBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENEATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BJIAI€Th METOJAAMH HAyYHOTO MO3HAHMS B OMOJIOTHH: HAOIIOACHUE U
ONHCAHHUE JKUBBIX CUCTEM, NPOLECCOB W SIBJICHUN, OpraHu3alus U NpOBEICHUE
OMOJIOTMYECKOT 0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIEeIyEMbIMH BEIUYMHAMHU, OOBACHEHHE IIOJYYEHHBIX PE3YJIbTATOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBObBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNIATh CYIIECTBEHHBbIE IPU3HAKA CTPOEHUS OMOJIOTMUECKHUX
OOBEKTOB: BHJOB, MOMYJSALUUN, MPOIYLEHTOB, KOHCYMEHTOB, PEIyLCHTOB,
OMOreolEHO30B M  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHI000pa3oBaHUs, MPUCIOCOOIEHHOCTU
OpPraHMU3MOB, JAEUCTBUS HKOJOIMYECKHUX (PAKTOPOB HaA OpraHu3Mbl, IepeHoca
BEIIECTB M II0TOKA HSHEPIHMH B DJKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEW MECTHOCTH, KpPYrOoBOpPOTa BEUIECTB M OMOreOXMMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE NPUMEHSTh IMOIYYEHHBbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJIEHUM, JUISl NMPUHATHUS NMPAKTUYECKUX PELIEHUWN B MOBCEIHEBHOU
XKU3HH C UEIbl0 oOecreyeHus: Oe30MacHOCTH CBOEro 3I0pOBbS M 30POBbS
OKPYXAIOIUX JIFOJIeH, COOTIOAEHUSI HOPM I'PaMOTHOTO MOBEJAEHUS B OKPY X aroLIEeH
OPUPOJIHON cpeze, MOHUMaHHE HEOOXOAMMOCTH HCHOJIb30BaHUS JOCTHIKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelllaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3aJaYd, COCTABIATH CXEMbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

yMEHHUE BBITIOJNHATH JabOpaTOpHbIE U TMPAKTHUUECKHE padOThI, COONIOAATH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE KPUTHUYECKHM OLICHUBATh M HMHTEPIPETUPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO  COJAEpX aHUsS, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBAa MACCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuasbl),  paccMaTpuBaTh  TJIOOATbHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

yMEHUE CO3/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M YCTHBIE COOOIICHMS,
00001m1asi OMONIOrHUecKyl0 MH(POPMALMIO M3 HECKOJBKUX HCTOYHHMKOB, TPAMOTHO
WCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosim4uecTBo 4acoB JIeKTPOHHbIE
(uudposbie)
Ne n/m HaumeHoBaHMe pa3iesioB U TeM NPOTrPAMMbI B KonTtpoJbHble [MpakTHYeCKH ¢ oOpa3oBaTe/ibHBIE
cero
padoThI padoTLI pecypchbl
bubnmoreka [JOK
Buosorus xax Hayxa 2 0.5 https://m.edsoo0.m/7f4
Bﬁ6nH0Te1<a HOK
JKuBbIe CUCTEMBI M UX OpraHU3aIlHs 1 https://m.edso0.m/7f4
. bubmmoreka [HOK
XUMHUYECKHUI COCTAaB U CTPOCHHE KIETKH 8 1 https://m.edso0.m/7f4
butmmoreka [IOK
JKu3He eI TeNbHOCTD KIICTKH 6 https://m.edso0.m/7f4
Pa3sMHOX€EHHE ¥ UHAUBULYAIBHOE PA3BUTHE 5 1 bubsmorexa LIOK
https://m.edsoo.m/7f4
OpraHu3mMoB 1~nNnNn
8 15 butmmoreka [IOK
HacnenctBeHHOCTh M N3MEHYHUBOCTD OPraHU3MOB . t]tt,E) rs\Z/m.edsoo.m/?f4
3 butmmoreka [JOK
Cenexuys opranu3MoB. OCHOBBI OMOTEXHOIOTUH t]tt’[‘)’s\i\// m.edso0.m/7f4
p 1 bubnmnoreka [HOK
CICPBHOC BpEM https://m.edsoo.m/7f4
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4



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

11 KJIACC

HaumMmeHoBaHHe pa3aesioB U TeEM
Ne i/ P

NMpoOrpamMMmsl

Koan4ecTBo 4acoB

Bcero

KoHTpPOIbHBI

padoThI

(&

IIpakTuyeckne

padoTsI

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcbl

DBOJIIOIMOHHAS OUOJIOTUS

bubmunoreka LIOK
https://m.edsoo.ru/7f4
lcc/

Bo3HuKHOBEHUE U Pa3BUTHE KU3HU Ha 3emiie

0.5

bubmuoreka LIOK
https://m.edsoo.ru/7f4
lcc/

OpraHu3Mel U OKpYy>Karolas cpeaa

bubmuoreka LIOK
https://m.edsoo.ru/7f4
lcc/

COO6H.I€CTBa H 3KOJIOTHYCCKUE CUCTCMbI

bubmuoreka IIOK
https://m.edsoo.ru/7f4
lcc/

PesepBHOE Bpems

bubmuoreka IIOK
https://m.edsoo.ru/7f4
lcc/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34

2.5



https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7
https://m.edsoo.ru/7f41cc7

HOYPOYHOE IINTAHUPOBAHHUE

10 KJACC
KoJsimyecTBO Yyacos JneKTponmbIe
Ne n/m Tema ypoka KOHTpPOIBLHBI ¢ IIpakTnuyeckue wHppoBLie
Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Bu6nmoreka IJOK
Buosiorys B cHcTEMe HayK 1 https://m.edso0.ru/863
e6122
IIEI/IGTOILI)I HO3HaHI/I;[ mnlj\;)ﬁlnp;ponm. BuGmiorexa LOK
o
pakTryeckas pabota Ne 1 «Mcmons3oBanue 1 05 https://m.eds00.ru/863
Pa3INYHBIX METOJIOB MIPH M3YUCHUH 06122
OMOJTOTHYECKIX 00BEKTOBY
BHOIOrMYeCKHE CHCTEMBI, TIPOLIECCH M MX 1 bubmmoreka IIOK
https://m.edsoo.ru/863
U3yUYCHHE —
XUMUUECKUN COCTaB KIIETKU. Bona u 1 bubamoreka LIOK
MUHEpaTbHbIE COTH hEt_E)?.//m.edsoo.ru/863
5 C 5 1 bubmoreka IJOK
enku. CocTaB M CTpOCHHE OCIIKOB https://m.eds00.ru/863
depMeHTh — OUOJIOTHYECKHE KaTaIu3aToPbI. bubnuoreka [IOK
JlaboparopHas paGora Ne 1 «3yuenue 1 0.5 https://m.edso0.ru/863
KaTaJIUTHYCCKOM aKTUBHOCTH (PepMEHTOB (Ha e6h72
NpUMepe aMUIA3bl WA KATaaasbl)»
y T 1 bubmmoreka IIOK
HICBOABL. SN https://m.edso0.ru/863
Hyxneunossie kuciaotel. ATD 1 Bubmuoreka LOK



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.eds00.ru/863
ahahe

9 HcTopus 1 MeToIB! M3ydeHus KieTku. Kietounast Bubmoreka IIOK
Teopus h:[‘tpf'.‘// m.eds00.ru/863
10 K1 bubnuoreka [IOK
eTKa KaK [eJIOCTHAS JKUBAsi CUCTEMa https://m.eds00.ru/863
CTpoeHue 3yKapHOTHUECKON KIIETKH. Bu6mmoteka LIOK
Jla6opaTopnas pabora Ne 2 «M3yueHue cTpoeHus https://m.edso0.m/863
11 KJICTOK PaCTeHUH, )KUBOTHBIX, TPHOOB U 0.5 e6ff0
GaKTepuii 10l MUKPOCKOIIOM Ha TOTOBBIX https://m.eds00.ru/863
MUKpOTIpEnaparax u ux OMHCAHIE) erl6e
12 06 5 bubnunoreka [IOK
MCH BEIIECTB WJIH META00JIN3M https://m.edso0.ru/863
13 o X bubnuoreka [IOK
OTOCHITIES. SENOCHITES https://m.eds00.ru/863
14 5 4 06 Bubnunoreka [IOK
HEPTETHHCCIHI OONER https://m.eds00.ru/863
JKu3HeHHBIN UK KIETKH. J[eneHne KIeTKHU. bubmoreka IJOK
15 Muro3s. JlaboparopHnas padora Ne 3 0.5 https://m.edso0.ru/863
«HabimoieHrne MUTO3a B KJIETKaX KOHYHKA e7dc4
KOpEIIIKa JIyKa Ha TOTOBBEIX MHKPOIIPENapaTax»
bubmuoreka IIOK
16 BuocunTe3 Oenka. Peakiys MaTpuyHOTO CHHTE3a https://m.eds00.ru/863
17 T 6 6 Bbubnuroreka [IOK
PATCIII 7 DUOCHITEs berid https://m.eds00.ru/863
18 o Bbubnuroreka [IOK
eKJIETOYHBIE (POPMBI JKU3HU — BHUPYCHI https://m.eds00.ru/863
19 ®DopMEBI pa3MHOKEHHS OPTaHU3MOB bubmunoreka IIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.m/863e6ff0
https://m.edsoo.m/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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

https://m.edso0.ru/863
ed81bb
httns'//m edsno ri1/863

bubmuoteka LIOK

20 Meitos https://m.eds00.ru/863
86pa3OBaHI/IC u pai;sngne MOJIOBBIX ngTor; \ Bu6morexa LIOK
21 ionoTBopeHue. Jlabopatopuas padota Ne 05 https://m.eds00.ru/863
«M3y4enue CTpOCHUS MOJIOBBIX KIETOK Ha e81b6
TOTOBBIX MHUKPOIIPETapaTax»
Bu6nmoreka IJOK
22 WunuBuayansHOE pa3BUTHE OPTaHU3MOB https://m.eds00.ru/863
3 I' eHeTHKA — HayKa O HACJIEACTBEHHOCTH 1 Bubmorexa LHOK
HAMEHUHBOCTH h:[‘tpff.’// m.eds00.ru/863
o4 3aKOHOMEPHOCTH HACJIEIOBAHHUS [TPU3HAKOB. EH6HH_0TGK3 HOK
MonorubpuaHoe CKpenuBaHue EtrE)_S’r!/ m.eds00.ru/863
o JurubpuaHoe ckpenuBaHie. 3aKoH Bubmorexa LIOK
HE3aBHCHUMOTO HacJIeJOBaHU TPU3HAKOB hEtPS - //m.eds00.ru/863
CuenieHHOe Haclle/IOBaHHE MPU3HAKOB.
Jlaboparophas padota Ne 5 «M3ydyenue bubnmnorexa [IOK
26 Pe3yIbTaTOB MOHOTHOPHUIHOTO U JUTHOPUIHOTO 05 https://m.edso0.ru/863
CKPELIMBAaHUS Y IPO30QHIIBI Ha TOTOBBIX e8c60
MUKpOIpEnapaTaxy
07 I" eneruka nona. Hacnenosanne npu3HaKkos, Bubimorexa [IOK
CLETUIEHHBIX C TOIOM https://m.edso0.ru/863
N3menunBocts. HeHaciencTBennas
U3MEHYUBOCTb. Jlaboparopras padoTa Ne 6. Bubmuorexa LIOK
28 0.5 https://m.edso0.ru/863

M3yuenne Moau(puUKannOHHON H3MEHIHBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO psijia U

BapUAIIMOHHOMN KPHUBOD)

e8efe



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

09 Hacnencreennast usmMmeHunuBOCTh. JlabopatopHas

bubmuoreka LIOK

1 0.5 https://m.edso0.ru/863
pabota Ne 7. « AHanmm3 MyTauuil y qpo30duibsl Ha e8efe
TOTOBBIX MHKPOIIPENapaTax»
bubmuoreka LIOK
30 Peneriia senonexa 1 https://m.eds00.ru/863
PeseprHblii ypok. O000IIEHKE TI0 TEME bubnuoreka [{OK
31 «HacnencTBeHHOCTh U I3MEHYHUBOCTh 1 https://m.edso0.ru/863
OpPraHU3MOB) €6e88
30 C 1 bubmuoreka LIOK
CHCIIITL KAk Hayia H fiporiece https://m.eds00.ru/863
33 Metoabl U JOCTHXKEHUS CEJIEKIIUU PACTEHUN U 1 butmmoreka IOK
KUBOTHEIX h:[\t|no§ .!/ m.eds00.ru/863
a4 5 1 bubmuoreka LIOK
HMOTEXHOJIOTHSI KaK OTPACIb IPOU3BOICTBA https://m.eds00.ru/863
OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
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 KJJIACC

KoaunyecTBo yacoB

DJIeKTPOHHBIE
Ne n/n Tema ypoxa KoHTpPOIbHBI ¢ IlpakTnyeckue wHppoBLie
Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypcbl
. bu6mmoreka IJOK
OBOJIOIHS ¥ METOJBI €€ H3yUeHHS 1 https://m.eds00.ru/863
1 Bu6nmoreka IJOK
HWcropus pa3BUTHS IPECTABICHUH 00 SBONIOIHH t‘:[\t,P_Sm// m.eds00.ru/863
M 1 Bu6nmoreka IJOK
HIPOIBOTIONI https://m.eds00.ru/863
IT
OITyJIAIMA KaK 3JIEMCHTapHasA CAUHUIA BUa U BubimoTeka ]_[OK
spomonmu. JlaGoparopras padora Ne 1 1 05 https://m.eds00.ru/863
«CpaBHeHHE BUI0B 110 MOPHOJIOTHIECKOMY e99ch
KPHUTEPHIO»
JIBUKyIIIHE CHITBI (3JIeMEHTapHBIE (haKTOPbI) 1 bubmoreka [IOK
S BOTHOLHH b:[\tgns.ﬂllm.edsoo.ru/863
. Bbubnuorexa LIOK
EcrecTBeHHBIN 0TOOpP 1 €ro GpopMel 1 https://m.eds00.ru/863
bubmuoreka IIOK
PesynbTarhl HBONIONMN: TIPUCTIOCOOICHHOCTh 1 05 https://m.eds00.ru/863
OpraHu3MOB U BHI000pa3oBanue. JlabopaTopHas e9fde
pabota Ne 2 «Onricanue MpUcocoOIEHHOCTH
opraHusMa v e€ OTHOCHUTEIIBHOTO XapaKTepay
Bu6nmoreka IJOK
Hanpasnenus 1 myTy MaKpo3BOJIIOLUH 1

https://m.edso00.ru/863



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

bubmuoreka LIOK

9 Heo6paTumocTs 3BoIONINN https://m.eds00.ru/863
10 bubnunoreka [IOK
Wcropus sxu3HM Ha 3eMIIe U METOJIBI €€ U3yYeHUS h:[:[p?:/ /m.eds00.ru/863
bubmuoreka LIOK
11 I" umoTe3s! MPOUCXOXKIECHNUS KU3HN Ha 3eMITe https://m.edso0.ru/863
12 EI/IgJ'II/IOTeKa OOK
PasBuTHe %H13HH Ha 3eMJIe TI0 3paM U IepHoaaM httBSZ/ /m.eds00.ru/863
OCHOBHBIE 3TaIlbl 3BOJIIOIUN PACTUTEIBHOTO U BuGmorexa LIOK
13 KUBOTHOTO Mupa. [IpakTrueckas padota Ne 1 05 https://m.eds00.ru/863
«M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUI U ea8hc
JKUBOTHBIX B KOJUTEKITHSIX
bubmuoreka LIOK
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa https://m.eds00.ru/863
bubmuoreka LIOK
15 OBOJIOIMS YeIOBEKa (aHTPOTIOTEHE3) https://m.edso0.ru/863
bubmuoreka LIOK
16 JBwxymue cuibl ((hakTopbl) aHTPOTIOTeHEe3a https://m.eds00.ru/863
bubmuoreka IIOK
17 OCHOBHBIE CTa/INU IBOJTIOIMH YEJIOBEKa https://m.eds00.ru/863
bubmuoreka IIOK
UetoBedeckne pachl ¥ IPUPOIHBIC alalTalluu
18 https://m.eds00.ru/863
YeloBeKa )
Bu6mmoreka IJOK
19 PesepBHblii ypok. OG00LIEHHE 1O TEME https://m.eds00.ru/863
«BO3HMKHOBEHNE U PA3BUTHE JKU3HH HA 3EMII» edcle
20 3 bubmuoreka LIOK
KOJIOTHA Karc Hayxa https://m.eds00.ru/863
21 Cpenpl OOMTaHUSA U SKOJIOTHYCCKUE Bubnunoreka [IOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

(hakTopbl

hitps://m.eds00.ru/863
patec

AbwnoTtnaeckue daktopsl. JlaboparopHas padora

bu6nmoreka IJOK
) Ne 3. «Mopdodonoruueckne 0COOEHHOCTH 05 https://m.eds00.ru/863
pacTeHui u3 pa3HBIX MECT OOUTAHUS. eb10e
Jlaboparophas padota Ne 4. «Brusiaue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuoreka LIOK
23 broTirecie GakTope https://m.eds00.ru/863
bubmuoreka LIOK
o4 DKOJIOTHYECKUE XapaKTEPUCTUKH TTOMYIISALIUH. 05 https://m.eds00.ru/863
[Mpaktuueckas padora Ne 2 «[loacuér miaotHOCTH eOcle
MOIYJISILUI PA3HBIX BUJOB PACTEHUN»
o5 CooGueer 6 bubmuoteka LIOK
B OPTATHEMOE — DHOUCHOS https://m.eds00.ru/863
bubmuoreka LIOK
26 DKOJIOTUYECKUE CUCTEMBI (IKOCHCTEMBI) https://m.eds00.ru/863
OCHOBHBIE TOKA3aTEIN YKOCUCTEMEI. Bubnuoreka [IOK
27 Dxonoruueckue nupamuasl. CeoiicTsa https://m.eds00.ru/863
skocucreM. Cykieccus M
bubmuoreka IIOK
28 [IpuponaHbIe 3KOCHCTEMBI https://m.eds00.ru/863
bubmunoreka IIOK
29 AHTpPONOTEHHBIE 3KOCUCTEMBI https://m.eds00.ru/863
30 bubmuoreka LIOK
Bbuochepa — riobanbHas 3xocucTeMa 3eMitd hlttlpf:/ /m.eds00.ru/863
a1 bubmunoreka LIOK

3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEpHI

https://m.edso0.ru/863

} 14 ~



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

bubmuoreka LIOK
32 YenmoseuecTBoO B brochepe 3emiin 1 https://m.eds00.ru/863
33 ! f}?fgsn'(;maeud(s)go ru/863
CocyiecTBoBaHHE PUPOJIBI U YEIOBEUECTBA = : :
34 PesepBHBIit ypok. O000IIeHIE TEMBI 1 Elgfggj;ﬁ;cae%(s)go /863
«Co0011ecTBa M SKOJOTHYECKUE CHCTEMBD) = :
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» buonorus, 10 xknacc/ [laceunuk B.B., Kamenckwuit A.A., Pyomios A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akinoneproe obmectBo «M31aTenbcTBO
«IIpocsemenue»

* buomnorus, 11 knacc/ [laceunux B.B., Kamenckuit A.A., Py6oros A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., Axuroneprnoe o6miectBo «M3narenbcTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

bu6mmoreka [JOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
bubmoreka IJOK
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